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bition)—see under Exhibitions 

GLAZEBROOK, Dr. R. T. : Notes on the 
Practical Application of the Theory of 
Magnetic Disturbances by Rath Cur- 
rente, 321 (see also page 302) 

Gloucester, 61, 254 

" Glow-bodies," Eleotrolytic, The Behavlour 
of, 380 

Gold Ccast, 329 

Goldsmith's Institute, 533 

Gomersal, 408 

Gorton, 25 

Gourock, 61, 329 

Grand Rapids Street Lighting, 191 

Grating, A Mica Echelon, 627 

Gravesend, 329, 754 

Grays, 754 

GRIFFITHS, E. H., and WHETHAM, W. C. D.: 
A Self-Adjusting Wheatstone Bridge, 219 

Greenock, 369, 621, 817 

Grimsby, (Opening of Works) 408, 633, 672 

GRINDLE, G. A.: The Use of Storage Bat- 
teries in Connection with Electric Tram- 
ways, 779, 820 

Grounding Low-Potential Circuits, 192, 250 

Guadaloupe, 754 

Guard Wires, Inadequate, ?1 

Guard Wires, Trolley, The Efficacy of, 493 

GUARINI, E.: Experiments on Hertzian 
Telegraphy with a Telephonic Receiver, 
a eet also pages 71, 187, 554, 681, 706, 819, 

) 
Guernsey, 990 
Guisborough, 139 


Hackney, 596, 958 

Hadfleld's Nickel-Manganese Steel, 85 

Halifax, 290, 329, 408, 633, 953 

HALSE, EDWARD : Electro-Silvered v. Plain 
Copper Plates in Gold-Milling, 791 

Ham (Surrey), 878 

Hammer's Paper on European Engineering 
Progress, 924 

Hammersmith, 329, 556, 912, 054 

Hampstead, 290, 521, 596, 954 

Hampstead -Charing Cross Electric Кап. 


way, 61 

Hampton Wick, 98, 431 

Hanley, 254, 290, 672 

Harrogate, 481, 506 

Harrow, 814 

Hastings, 954 

Hatfield Electrically-Driven Pumps, 154 

Havre and District, 912 

HAWKINS, C. C.: The Theory of Commuta- 
tion, 19, 44 

Heat, Lecture on, 228 

Heater, Electric, The Dowsing, 96 

Heating of Tramcars, 596 

Heaton Norris, 329 | 

HEAVISIDE, O.: Electromagnetic Theory, 42, 
206, 457, 865 

Hebburn, 370 

Hebden Bridge, 405 7 

HELE-SHAW, Prof. Н. S.: Road Traction, 282 

Hendon, 621, 920 

Hereford, 139, 696, 688 | 

HERING, CARL : An American Criticism of 
the Paris Exhibition, 364 

Heston and Isleworth, 556 

Hexham, 25 

Hey wood (Lancs.), 218, 889, 991 

High-Pressure Regulations, Manchester, 165 

High Voltage Difficuities in Utah, 379 

Hindley, 482 

Holborn (London), 633 

Holyhead, 140 

Holywell, 990 | 

Ноше Ottice Circular re Fencing Machinery, 


550 

Honley (Huddersfield), 61 

HoPKINSON, B.: Sag and Strain in Trolley 
Wires, 501 (see also paye 751) 

Horley (Surrey), 290 

Hornsey, 370, 0/2, 799 

Horsham, 442, 913 

Hot Bearing Indicators, 772 

Hove, 329, 672 (see also Companies Index) 
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Huddersfield, 829, 408, 556, 672: (Opening of 
Tramways) 608, 683 ; (Description of Tram- 
ways) 813 

Hull, (Lighting, &с.) 370, 442, 556; (Tram- 
ways) 98, 290 

Humphrey's Paper on Gas Power for Central 
Stations, 548, 270, 592, 607, 630 

Hyde, 290 

Hydrogen, The Liquefaction of, 249 


Ilford, 93, 254, 442, 556 

Ilfracombe, 442, 913 

Itkley, 754 

Imports of Electrical Goods into the United 

ingdom, 104, 295, 417, 639, $02, 958 

Ince, $29 

Indiarubber Substitute, Another, 851 

Indicator, Sax'a New Pendulum, 145 

Induction Coils, Large, 843 

Inertia, Electric. and the Inertia of Electric 
Coavention, 302, 321, 892 

Ingleton, 873 (see also Companies Index) 

Inul-ss Printing, 441 

Inquesta (sé under Accidents, Deaths from 
Electric Shock and Explosions) : 

Institution of Civil Engineera (Opening 
Meeting) 72; (Honorary Members) 723 


INSTITUTION OF ELECTRICAL 
ENGINEERS (see also Index of 
Papers read before Societies) — 


Announcements, 37, 110, 191, 378, 419, 495 

Benevolent Fund, 723 

Birmingham Local Centres, 37, 373, 419, 495; 
(Inauguration) 790 

Calcutta Local Centre, 419 

Council Announcement, 963 

Discussions, Reaulation of. 646, 722, 80) 

Dublin Local Section, 254, 061 

FitzGeraid (Prof.), 736, S11 

aseo Section, 302, 603 

Local Centres, Delimitation of, 419 

Manchester Local Centre, 609 

Manchester Students, 617 

Resolution of Condolence, 609 

Visit to Berlin, 610 


Institution of Mechanical Engineers, (An- 
nounceinent s) ? 48 

Institution of Junior Engioeers, 37, 419, 494, 
571. 648, €84, 763, 852 

Insulating Gloves, 254 

Insulatiog Materials for High Pressures, 254 

Insulatiou on Cables, 732, 758, 828, 567, 895 

Insulation Testing set, The Klectrical Co.'s, 


904 

Interference Films by Electrolysis, 2 

International Catalogue of Scientific Litera- 
ture, 302 

International Technical Dictionary, An, 5^, 
96 

International Tramways Congress in London, 
635 

Interruptions of Supply, (Aberdeen) 768 
(London) 889 ; (Sheffield) 955, 964 ; (South- 
ampton) 622 

Io verness, 98, 179 

Irish Electric Railway Co., 480, 633 

Iron and Steel Institute Scholarship, 964 

Iron Losses, Influence of Wave-Form on, 656 

Ironmongers' Federated Association, 1*1 

Irvine, 442 

Isle of Thanet Tramways, 968 

Isle of Wight Electric Ligbt and Power Co ,. 
181, 875 

Isteworth, 556 

Isliogton, 158, 330, 370, 481, 556, 839, 900 

Isolated Electricity Works, 1% 

Italy, Electric Traction in, 58, 254, 289, 292 


J 


Jamaica, Electric Tramways in, 839 (see also 
Companies Index) 

Japan, 331 

Jedburgh, 442, 672 

JERVIS-SMITH, F.: Phosphorescenc» as a 
Source of Illumination in Photography, 723 

Johnstone (N. B.), 481 

Jungfrau Railway, 572 


K 


Keighley, 481, 633; (Opening of Works) 954 
Kenc(West;, Electric Tramways in, 98 
KersHaw, J. B. C.: 

Power Generation : Comparative Cost by 
the Steam Engine, Water Turbine and 
Gas Engine, 66 

The Electro-Chemical aud Electro-Metal- 
lurgical Industries in 1900, 388, 428, 795 

The Manufacture of Calcium Carbide, 164, 
215, 907 

The Outhenin-Chalandre 
Alkali Process, 853 

The Solvay Electrolytic Alkali Cell, 789 
(see also page 766) 

The Use of Aluminium as an Electrical 
Conductor, with new Observations upon 
the Durability of Aluminium and other 
Metals under Atmospheric Exposure, 
464, (Discussio л) 466, (seo also page 453) 

Kettering, 672 i 
Kew Observatory and London United Tram- 
ways Co, (see Observatories, Magnetic, and 

Electric Traction} 

Key-Holder, I. E. High-Voltage, 184 
Kilmarnock, 251 

Kimberley (3outh Africa), 140 
King's College, 342, 888 

King's Lynn, 141, 889, 954 

King's Norton, 140, 254 

Kingston, 93, 219, 370, 442, 754, 913 
Kingswinford, 140 
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Kinning Park, 633, 054 
Erde, i proud 
nowledge, The of, 378 
Knuteford, 291 ' 
L 


Laboratories, Electric Testing, (Lt1.), 802 

Ladysmith, 954 

Lake District, Electric Traction in, 96, 408, 
442, 990 ; ‘see also Companies Index) 

Lambeth, 254 

Lampholder, G. E. Antivibration, 916 


LAMPS (ARC)— 
Electrolytic Arc Light, 925 
Embankment Lighting, 689 
Gilbert Arc Lamp, 689, 913 
Inverted ** Ark " Lamps, 485, 526 
Lewis Alternating Current Enclosed Lamp, 


047, 692 
Light Emitted by the Continuous-Current 


Arc, 59 
“ Musical” Arc, The, 477 
Progress in Electric Lamps [Blondel], 34, 54 
Rap Variations in the Current through the 
i ше Current Arc, 209, 310, 325, 356, 258, 


Reason Co.'s Alternating Enclosed Lamp, 
647, 692 


LAMPS (INCANDESCENT)— 
ur has '" Glow-Bodies," The Behaviour 


о, 
^ Improved " Electric Glow Lamps, 94 
Nernst Lamp, 
ошен in Electric Lamps [Blondel] 36, 55 
Ratipg of Incandescent Lamps 362 
Street Lighting, Incandescent Lamps for, 04 
Welsbach Electric Lamp, 685 
200-volt Lampe, 909 


Lancashire Electric Power Co, 372, 408, 633 

Lancaster, 219, 330, 408, ^56, 622 

LANGDON, W.: On the Supersession of the 
Stea by the Electric Locomotive, 199, 
236 ; (Discussion) 238, 278, 822; (see also 
pages 280, 325) 

LAWS, 8. C. and SHAW. P. E.: Magnetic Ex- 
pansion of Iron and Nickel, 649, 738 

Leadgate, 180 

Lead, Machinery for Covering Cables with,518 

Lead-Covering of Gables, 889 

Lead Mine, Electric Flaut at a, 534 

ов 140, 291; (see also Companies 

ex) - 

Leeds, (Lighting, deo.) 25, 140, 219, 240, 880, 
656, 672, 710, 754; (Tramways) 409, 454, 
481, 596, 878 

Leek, 254 


LEGAL INTELLIGENCE— 


Armanni v. Corradi, 596 

Attorney-General v. London County Council, 
(Appeal as to Right to run Omnibuses) 709 

8 v. National Te. ephone Co., 


Balley v. George, 670 

Barlow Bros. v. Robert Jay, 875 

Bishop v. Moran, 28 

Brentford District Council v. London United 
Tramways, 875 

British Electric Traction v. Inland Revenue 
Commissioners, 251 

Re British Electrozone Corporation, 988 

British Thomson-Houston Co. v. Bristol 
Tremways Co., 479 

Callender's Cable and Construction Co. v. 
Killarney Electric Lighting Co., 752 

Cameron's Trustees v. Р. C. Middleton Co, 
176, 327, (Appeal) 632 

Carroll v. New British Incandescent Lamp 
Co., 911 

Central London Railway, Compensation 
Claim against, 656 

Chamberlaiu and Hookham v. Bradford Cor- 
poration, 175 

Chloride Electrical Storage Syndicate v. 
King's Lynn Corporation, 252, 407 

4ч y of London Electric Lighting v. Corpora- 

on of London, (Appeal) 828, 619, (Judg- 

ment) 708 

E Cork Electric Tramways and Lighting Co., 

89 


Re Coventry Gas Fitting, Electrical and En- 
gi Beene Co., Ltd., 28, (Windiny-up Order) 
51 

Crompton & Co. v. Albright, 177 

Cromptou & Co. v. Killarney Electric Light- 
ing Co., 216 

Crow о. Whitechapel Board of Works, 328 

Cuba Submarine Telegraph Co. v. West 
Jonia! and Panama Telegraph Co., (Appeal) 


Dewberry v. British Westinghouse Blectric 
and Manufacturing Co., 959 

Donberger v. Gaudron and Spencer, 139 

Electrical and General Engineering Co. v. 
Aitkea, 752 ‚ 

Re Electricity Supply Company for Spain, 
(Reduction of Capital) 479, 519 

Electric Smelting aod Aluminium Co. v. 
Carborundum Co., 189 | 

Re Electro-Chemical Co. (1900), (Appotnt- 
ment of Receiver), 596 

Finchley Urban District Council v. Finchley 
Klectric Lighting Co., 958 

Fi d v. Dublin United Tramways Co.,596 

J. Gibbs & Go. v. Chloride Electrical Storage 
Syndicate, 910, 938 

Rall v. London County Council, 670 

Hawkes v. Leyton District Council, (Appeal) 
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Heath v. Gascoigne, 876 
Kift v. Cape Town Town Council, 826 
Lane v. ott Bros., 479, 519 
Leal Causes, List of, (for Michael nas Sit- 
tings) 23, (for Hilary Sittings) 479, (for 
Easter Sittings) 989 
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Legal Record of Electricity for 1900, 75 

Lessing v. Electro-Chemical Go., 797 

London Couuty Council v. Metropolitan 
Electric Supply Co., 875 

Re London Electrical Cab Co. (Ltd.), 28, 59, 
арине of Provisional Liquidator) 

M‘Clure v. Dublin United Tramways Co., 
(Tramway Track Sanding) 328 

Re Madras Electric Tramways Co. (Ltd.)— 
Electric Construction Co. о. Cooper and 
Others, 135 

Manchester and Liverpool Electric Railway 
Syndicats v. Cavendish, 875 

Marr v. 8t. Helens Cable Co., 596 

Maxwell v. British Thomson-Houston Co., 
876, (Appeal) 988 

Mercier's Patent (Ltd.) v. New Flint Colliery 
Co., 176 (911 

Metropolitan Electric Supply Co, v. Ginder 

Motor Carriage Law, (Necessity of leaving 
Attendant in Charye) 479 

Re National Co. for Distribution of Elec- 
tricity by Secondary Generators, 933 

National hlectric Wiring Co. v. Jones, 96 

Natio: al Telephone Co. v. Bloomfleld, 215 

National Telephone Co. v. Exchange Tele- 


graph Co., 28 
National Telephone Co. v. Gulliver & Co., 
176, 252 


National Telephone Co. v. M' Donald, 911 

Phibbs v. Aliam, 176 

Pulvermacher v, Mott, 176 

Purves v. Central London Railway, (Com- 
pensation Claim) 555 

Re Recordiog Telegraphs (Ltd.), ( Winding- 
up Order) 189, 176 

Re River Plate Electric Light and Traction 
Co., 479,938 

Sharp & Co. v. Gatety Bars Co., 555 

Sotheby & Co v. Minturn, 752 

Taff Vale Railway Co v. Amalgamated So- 
ciety of Rall way Servants and Others, 


(Appeal) 177 

Tamblin and Makovski v. Harding, 633 

Teague v. Russell, 216, 440 

Tevenan v. Van den Bergh, 96 

Toppin v. Sanderson, 28, 176 

ТАША Track Sanding, (M'Clure v. Dublin 
United Tramways Co.) 828 

Trethewy v. National Telephone Co., 798 

F W. Smith & Co. v. Leigh Savings Bank, 289 

Universal Battery Co. v. Star Electric Co., 327 

Wateon v. Hartlepool Electric Tramways 

. 875 

Wolverhampton Corporation v. British 
Electric I raction Со., 138, 215, 327, 479 

Workmen's Compensation, (Bishop v. Moran) 
23, (Cropper v. Tay Spinning Co.) 177, 797 


Legal Record of Electricity for 1900, 75 

Legislative Aspect of Electric Power Supply, 
703, 734, 740 

LEHFELDT, Dr. R. A.: Electromotive Force 
and Osmotic Pressure, 173 ; (see also 

Leicester, 98, 330, 596, 710, 798 

Leigh, 98, 443, 634, 991 

Leith, 25, 443, 481, 531, 754, 954, 991 

Lenses, Aatigmatic, 178 

Letter-boxes ou Tramcars, 330 

Lewes, 991 

Lewisham, 684 

Leyton, 140, 219, 478, 631 

Libau (Russia), 481 

Liège. 291 

Life, La: t Signs of, 37, 72 

Lifc, A Safe, 419 

Lift Accident on City and South London 
Railway, 418 


LIGHT RAILWAYS— 

Bishop's Waltham, 99 

Blackpool апа Garatang, 291, 556, 673, 913 

Bourne Valley, 99 

Brackenbill, 219 

Bromsgrove, 878 

Cheltenham-Cleve, 25, 409, 556, 912 Ф 

Crewe, 110, 556, 634 

Darlington, 25 

Dublio-Enniskerry, 481 

East and West Yorkshire Union, 370 

Glamorgan, 870 

Gauge, Uniform, for Light Railways, 
Suggested, 255 

Gosforth and Ponteland, 830 

Halesowen District, 672 

Isle of Thanet, (Amendment of Order) 754; 
(Description of Line) 968 

Kidderminster-Bewdley, 25 

Kinver, 878, 958 

Lake District, 443 

Light Railways Bill, 537, 910 

Light Railways, Lists of November Applica- 
tions. 219. 255, 408 

Light Raliwaye and Tramways, Uniform 

auge for, 255, 076 

Lianelly and District, 99 

Toog Melford апа Hadleigh, 672 

London United Tramways (see under this 
heading, below) 

Loughborough aod District, 443 
ndhurst and District, 150, 873 
iddlesex, 61, 370 

Mid-Suffolk, 798 

Ormskirk and Southport, 710 

Potteries District Extension, 201, 413, 710 

Rhyl and Prestatyn, 430 

Sheerness, 672 

Bpen Valley, 140 

Swansea, 25, 99 

Wakefield and District, 798 

West Hartlepool, 219 

West London Tramways (see under this 
heading, below). 

Worcester, 99, 409, 672 

Worsbro’ and District, 991 

Wotton-ander-Edge, 830 


Light Railways Bill, 887 (see also under 
ARLIAMENTARY.) 
Lightning Arresters High-Tension 
Circuits, 852 
L'ghtning, Damage by, 723 
Lightning Guard, A New, 199 
Lightning Research Committee, 965 
Limerick, 96, 99, 140, 219 
Lincoln, 254, 556 
Linlithgow, 954 
Liquidatioos, &c., (J. D. F. Andrews & Co.) 
411, 525, (Auto- Electro Feed Water Purifier 
Co.) 916, (Automobile Association) 411, 446, 
(G. R. Blot ꝙ Co.) 446, (British Blahnik Arc 
Light) 28, (Bute Electrical Manufacturing 
Co.) 916, (Chitty Dynamo and Motor Со.) 
144, (Crowdus Accumulator Syndicate) 802, 
(Cuttriss, Wallis & Co.) 188, ( Easton, Ander- 
вон and, Goolden) 560, (Electric Exploitation) 
916, (Blectric Resistance and Heating с) 
757, (Electro-Chemical Co.) 718, (Genera 
5 Co.) 802, (Gifre  Electro- 
Chemical Co.) 295, (Kelvinside Electricity 
Supply) 28, (London Bl»ctric Omnibus Co) 
637. (Macroom and District Electric Light. 
ing) 333, 841, (Manchester Electrical Works) 
333, (Midland Electrical and General Engi- 
neering Co.) 561 ( Morecambe Electric Launch 
and Power Synd.) 802, (Nuneaton Electric 
Co.) 259, 295, (Paris Singer) 677, 718, (Perfect 
Arc Lamp and Accessories Co.) 802, (Phaeton 
Electrical Co.) 598, 718, 841, (Queen's Docks 
Electric Works) 485, (Recording Telegraphs) 
98, 698, (St Stephens Electrical Synd.) 802, 
(Sax, Slatter & C3.) 525, (West Kent Elec- 
tricity Supply Co.) 878 
паша, Effect of an Electrical Charge on a, 
7 
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Liquid Fuel, 976 


n, 8.0 

Liverpool, (Lighting, dc.) 180, 481. 557, 673, 
824 ; (Technical Education) 99; Tramways) 
20, 991, 443, 557, 684, 878 ; (Trolley Wire 
Accident) 572, 634, 645, 673, 710 ; (sce also 
Companies' Index) 
Llandudno, 330, 370 
Lianrwst, 596 
Loads. Fictitious, Note on obtaining Alter- 
nating Curreats and Voltages in the same 
Phase for, 178, 506 
Lucomotive, On the Supersession of the 
steam by the Electric, 199, 935, 278, 280, 
822, 325 
Locomotive Sheds, Electrical Equipment of 
55 S. E. & C. Ry. Co.'s, at Slades Green, 
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mental)3, 007, 661, 9'8 ; (Tramways) 20, 61, 
62, 99, 180, 219, 330, 557, 596, 674, 711, 889, 
878, 913; (Tramways, Report of Last Year's 
Working of) 26; (lube Railways) 878; 
(Wiring Contracts) 919 

London Electric Omnibus Co., 370 

rondon, Electric Supply Areas, Boundaries 
о, 

London School Board and Scientific Educa- 
tion, 671 

London Technical Eaucation Gazette, 73 
London United Tramways Co., (Board of 
Trade Conference) 87, 109, 181, 187, 569, 964, 
(see also under Observatories, Magnetic, and 
Klectric Traction); (Circular) 255; ( Descrip- 
tion of System) 8 ; (Ham) 878; (Kingston) 
918 ; (Opening of Lines) 914, 955, 964 
Lowestoft, 557, 839 ; (Opening of Works) 602 
Ludlow, 291, 913 

Lynn (see King’s Lynn) 


Macc'eisfleld, 634, 878 

Maceio, 432 

McGill University, 641 

MADGEN, WI. L.: The Electrical Power 
Bills of 1900: Before and After, 703, 740; 
(Discussion) 742 


MAGNETISM— 
American Iron and Steel, Recent Tests of, 


433 
Edison's Crashing and Magnetic Separator, 


924 
Electric Tractionand Magnetic Observatories 
(see under Observatories) 
эш 220; Magnetic, of Iron and Nickel, 


Hadfleld's Nick al-M ese Steel, 85 
Precession, Magnetic, 303, 821 

Separator, Edison's Magnetic, 924 

Sun Spots, Magnetic Storms, &c., 174, 212, 
227. 249, 264, 287, 489 

Watches and Electric Tramways, 454, 481 
Wave-form, Influence of, on Iron Losses, 685 


Maidenhead, 331, 521 

Maidstone, 255, 370, 878 

Mains, Bare Copper, An Incident with, 904 
Malvern, 954 

Man cheater Association of Engineers, 73 
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Manchester (Charges against Alderman 
Higginbottom) 35, 62, 71, 99, 141 ; (Descrip- 
tion of New Works) 928 ; (Lighting, £c.) 6, 
141, 181, 255, 291, 829, 330, 341, 370, 409, 448. 
567, 754, 878, 904, 923, 926, 991; (Tramways) 
181, 219, 255, 291, 448, 521, 681, 751, 798, 943, 
928, 991 ; (Extra High- Pressure Regulations) 
165 ; (Wiring Rules) 609 

Mansfield, 141. 521, 674 

Map of Electric Tramways and Railways, 551 

Map of Supply Stations, Discontinuance of, 
417 


Marylebone, 26, 181, 831, 878, 954 ; (Board of 
Trade Report) 963, 982 

Master Blectrical Contractors' Association, 2 

Maximum Charged for Electrical Energy 
fixed by Board of Trade, 607, 631, 749, 750 

Maxwell's Law, 301, 324 

Melbourne, Electric Traction in, 824 

Merthyr, 61, сое 674, 798, 839, 954 

Meteorological ety, Royal, 175 

Metera, eefer, 638 

Meters, The Electrical Co.’s. 802 

Metric System in the United States, 878 

Metro ‚ The, Electric Power Supply in 
(Awde), 618 

Metropolitan and District Railways, 182, 409, 
439, 498, 531, 571 (see also Companies 
Index 

Metropolitan Electric Supply Co., 110, 111. 
149, 161, 721, 811, 963, 982 (see also Com- 
panies Index) 

Mexborough, 181 

Mexico, 621 

Mica, 255 

Michael Faraday Home, The, 312 

Midland Electric Light Co., 291 

Midland Electric Corporation for Power 

A Onan, 44 307, TBL 8 

esbrough, 44 ' 

Middlesbrough  Dístrict, Electric Power 
Scheme for, 61 " 

Middleton, 992, 521, 684 (see also New Com- 
panies’ Index) 

Midsomer Norton, 141, 2)1, 991 

MILLER. KEMPSTEB B : The Telephone Sys- 
tem of the Pittsburg and Allegh ny Tele- 
phone Co., 152 

Minas (Brazil), 141 

Mining Dredges in Califoraia, 685 

Mining, Electric Power in, 324, 329, 373. 531, 
575, 629, 753, 798, 877, 924; (Raventhaw's 
Paper) 986 

Ministers, The New, 71 

Mixed Carrents, Upon the Sifting of, 620 

MiIzUNO, T.: Note on the Transparen 
Metals and other Substances to 


Rays, 399 

Model Rogineers, Society of, 2, 111, 150, 264 

Monmouthshire, 256 
onmou Д 

Monorail, Behr's Proposed, between Liver- 
pool and Mauchester, 766 

Monorall Railway, Barmen-Elberfeld, 2 

Moos 8 Brakes for, 889 
ontreal, 567, 

MokDET, W. M.: Capacity in Alternate Cur- 
rent Working, 467, 510; Ur MT ei 
476, 591, 592, 647, 670, 707, 760 ; (Discussion 
512, 664, 694; (see also pages 569, 646, 700, 
774, 572, 890, 921) 

Morley, 799 

Motherwell, 404, 532, 596, 635, 913, 954 
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Automobile Club Anniversary Run, 111 

Automobile Club Trials, 94, 123, 186, 162, 175, 
212, 250, 669, 709 | 

Battery Competitioa, 86 

B. T.H. Motors, 601 

Chicago, Failure of Automobiles in, 924 

HU Motor 1 ташса, 908 
ub Motor Automobiles, 19, 

Liverpool Self-Propelied Traffic Association 
Competition, 878 

Record a ie eie Bn 3885 

Starting Iuduction Motors, 

Tobacco Factory, Induction Motors In a, 664 

Ward Leonatd System of Operating Printing 
Machinery by Blectric Motors, 157 


Montrose, 256 
MULLER, H.: A new Automatic Cut-out, 581 
Municipal Electrical Association, (Publica- 

tion) 72 
Muvicipal Enterprise, Limitations 
Municipal Fi Wiring, 1 

reo Й 

Municipal Baruan of Tramway Speeds, 378 
Municipal Time, 72 
Muvielpal Trading (Kenric Murray's Letter), 


826 
Musselburgh, 482, 991 
N 
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МА АЗА, 831 
Nairn, 541 E 
National Rlectric Contractors' Association, 


596 Н 
National Physical Laboratory, 247, 264, 379 
Natural History Museum, 635 
Nelson 500 964 

е son, 

Networks, Distributing, Extension of, 316 
Networks, Electric Light, Testiog, 965 
werent 19, 801 

ew 7 Р 

Newcastle, 278, 441, 445, 675, 711, 876, 913; 
` (see also Companies’ Index) 
Newcastle and District Association of Elec- 

trical Cootractors, 448 
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City of London Electric Lighting—762, 
E 804, Mtg. 842, 960 

, Cha: man & Co.—718 

Gayton an iab Eka 

Commercial Cabie— 260, 763, 

Compagnie Francaise ‘ioe 8 Elec- 
triques — 960 

Gompanies Act (1900), Underwriting Com- 
missious under, 806 

Companies Struck off Register—61, 990 

Consolidated Kent Collieries Corp. —415 

Consolidated Oe Construction and 
Mtg.—Mtg. 3 


January 11, 1901 
January 25, 1901 
Februery 1, 1901 


pM —— . .t:ſt,ͥ f çw.ſẽ ᷑. .... ³ẽP⁸7:P vſ,. . i...... .!ée!/&éÁie£Xi!.iE.C!iCcoooo|n|pUDn»EBEUBáh^h^AZAEZZEEEESM EM En S£ )0 AZZZ 


County of London and Brush Provincial 


Electric Lighting — Rpt. 845, Mtg. 919 
Coventry Gas Fittings, Felectrical and Engi- 
neering — 146 


Crom ton & Co.—451, 667, Mtg 602, 806 

Crowther & Co.'s Rlect-ica] Industries —528 

9 Palace District Electric Supply —800, 

t. 998 

Cuba Submarine Telegraph —Mtg. 31 

Davis aud Timmins 16+. & в * 

Deutsch-Atlaotische Telegraphen Gesell- 
schaft 998 

PNG. Spanish Telegraph—806, Rpt. 845, 

Direct United States Cable —489, Rpt. 527, 
Mtg. 564, Stat. 718 

Direct, Weat India Cable —186 

District Messenger and Theatre Ticket —679 

Douglas Southern Rlectric api —837 

рое Electricity Supply—Rpt. 883, Mtg. 


Dublin United Tramways—Rpt 008, 643 

Dudley, Stourbridge and District Electric 
Traction —961, Mtg. 906 

s Telegraph —260, Rpt. 527, Mtg. 562, 


Eastern Extension, Australasia and China 
Telegraph—Bpt. 68, Mtg. 101, 147, 186, 
889, 459, Rpt. 996 

Eastern aud th African Telegraph — 528 

Easton & Co.—339 

Edison and Swan United Electric Light—630 

Edmundsons' Electricity Corp. —261, 459 

Edwards’ Air Pump Syndicate— 761 

Electric Construciion— 451, 489 

Electric Fur Machining—Stat. 806 

е and General Investment —33, 339, 


Electrio Light'ng and Traction of Australia 
— 460, 567, Stat. 762 

Electric Railway, Tramway and Carriage 
Works—Stat. 762 

Electric Resistancs and Heating— Mtg. 837, 
716, Stat. 718 

Electric Street Car Mfg. Syndicate, 33 

Rlectric Supply Co. for 8pain—415, 567 

gs n — г Seasoning and Preservation 


Blectrical Investmente—846, (Correction) 880 
Electrical Power Distribution—107 
Elmore's German and Austro-Hungarian 
Metal—997 
Engine, Boiler and Employers’ Liability 
Insurance—718 
neering Amalgamation, (Leeds Steel 
orks and Walter Scott) 224 
English Electro-Metaliurgical—Stat. 906 
Exchange Telegraph—Stat. 32 
Folkestone Electricity Supply—Mtg. 919 
Өш, Water and General Investment T rust— 


Gateshead and District Tram ways—920 
Gateshead Electric and Mechanical Supply 


—806 
General Electric (1900) —Mtg. 487, Stat. 718, 


800 

General Electric (N.Y.) —299, 991 

General Electrolytic Pareat—680 

Giants Causeway and Portrush Electric 
Tramway, 680 

Globe Telegraph and Trast – 489 

W. T. Glover & Co.—8i6, 888 

Great Eastern Railway—565 

Great оа and City Railway—628, Mtg. 
601, 

Great Northern Telegraph, 339, 920, 998 

Grosse Berliner Strassenbahn Gesellschaft 
718 

Guernsey Railw Vents 

Guildford Electricity ‘Supply—99 

Halifax and Bermudas Cable—8tat. 106, 147, 
186 


W. T. Henley's Tele apt Works—Rpt. 
678, Mtg. 715, Stat. 
R. Hood e & Bon — 224 


В. Hornsby & Sons, 147, 299 

Hove Electric Кылар Api е 883 

Imperial Tramways—806, 846 

India Rubber, Gutta Percha, dnd Telegraph 
Works— Rpt. 269, Mtg. 206 

табса e r 907 

ngleton Electric 1496 and Ромег—537 

Isidor Frankenburg 

Isle of Man en ҖИЗ S 500 

Jamaica Electric Light and Power—186 


Johnson-Lundell El :ctric Traction —St «t. 106 

Kalgoorlie Electric d E Lighting 
Corp. —2060, Mtg. 296, Stat. 

Kensington and Keishtabridge | Ble Electric 
Lighting— Rpt. ¢08, М tat. 920 

Langdon-Davies Electric otor— Stat. 82 

Leamington and Warwick Tramways and 


Omnibus — 224 
Liverpool District ting—Mtg. 919 
allway —529, Rpt. 565, 


Liverpool Overhead 
Mtg. 641 

London Electric Omnibus - 415, 450 

London and Globe Finance Corp. —888, 414 

London Platino-Brazilian Telegraph — 680 

London United Tramways—107, 806 

Mackey's Electric атр — 81а. 483 

Marconi's Wireless ‘elegraph—Bpt. 207, 
Mtg. S34, 415, 451. 529 

Mather and Platt — Stat. 186 

Maxim Electrical aod Engineering Export — 
414 

Mersey Railway—s46, 884 

Metropolitan District Railway—449, Mtg. 
565, 642, 679 

Metropolitan Electric Supply —681, Rpt. 717, 
Mtg. 759 

Mexican Gas and Electric Light – 006, Stat. 


Miriees, Watson and Yaryan (Reduction af 
Capitsl}—187 

Monte Video Telephone -Rpt. 82, Mtg. 67, 
Btat. 374, 566 

Municipal Loans, (Hoylake and West Kirby) 
—60, (Sheffeld) 489, (Brighton) 763 

National Electric Supply -Mtg 761 

Манова Electric —m6, Ept. 884, 


tg. 9 
National Telephone—839, 567, Ері 641, 
Mtg. 678 


tg. 
Nernst Electric a Te 298, Mtg. 335, 
451, 488, 527, Stat. 
New Brotherton Tube. ior, 187 
New St. Helens and District Tramways Co. 
— Stat. 875, 439 
New Zealand Electric Lighting and Traction 


—567 
New Zealand Electrical Syndicate —60, 451 
Newosstle and District Electric Lighting — 
Mtg. 604, Stat. 906 
CI Electric Supply - 67d, 


Newmarket Electrio Light —846 

North Metropolitan Tramways—604 

North Staffordshire Tramways—996 

N N Electric Light and Power 


Northampton Riectric Light and Power 
Rpt. 690, Mtg. 762 

Northern Counties Electricity Supply—6529, 
543, 681 

Northern Staffordshire Railway —6043 

Norwich Electricity —Mtg. 884 

xm Electric Lighting —681, 719, 761, 


Okonite— 414 

Uldham, Ashton and Hyde Electric Tram- 
way — Rpt. 805, Mtg. 852 

Oriental Telephone and Electric —960, 
Rpt. 997 

Oxford EKlectric— 762, мы н 

Pes and European T еіестарћ —339, Stat. 


Pearson Fire Alarm System —225, 875, Mtg. 
418, 565, 606, 718 

Personal (Re (КА Emile Garcke and British 
Electric Traction Co ) —187 

Perth Electric Lighting—718 

Perth Electric Tramways—Mtg. 448 

Peru Telephone—718 

Pontypool Electric Light and Power—5306 

x rai Electric Trac tion Rpt. 506, Mtg. 


Provincjal Tramways—200 
Renewable Electrica Lamp— Stat. 806 
ROM Ti MENTIS Co. —107, 762 


Robey & Co. 
Rockhampton ( (Queensland) Gas and Coke 


on Rieciric and Power— 290 

Royal Electric Oo, of Montreal —763 

Ruston, Proctor & Co. —718 

Bt. Helens Cable—68, 261 

St. James s and Pall Mall Electric Light — 
Pa ier Shave 008, 605, Mtg. 689, Stat. 920 


Supplements to Volume XLVI. 


SUPPLEMENT SHEET TABLE OF BRITISH ELECTRICITY SUPPLY WORKS. 


Scarborough Electric Supply --«42 
Siam Electricity Co—69 
Smithfield Markets Electric Supply- Rpt. 
604, Mtg. 680 
Bociété Nouvelle du Centre d'Anvers-- 782 
South Lancashire Electric Traction and 
Power- 261, 642, Stat. 910 
South Leocashire Tramways — 681 
South London Electric Supply Corporation 
— Rpt. 814, Mtg. 851 
South London Tramways- 681 
оеп Electrical Installation and Wiring 
Stock ‘Exchange Notices —(Baker Street and 
Waterloo Railway Co.) 763, 920, (Blackhrath 
and Greenwich Dist. Electric Light) 147, 
415, (Brisbane Electric Tramways Invest- 
ment) 489, 719, (British Columbia Elec:ric 
Railway), 043, 681, (British Electric Trac- 
tion) 83, 147. 885, (Briti- A Insulated Wire) 
719, 847 (British Motor Trection) 375, 
(Buenos Ayres and Belgrano Electric Tram- 
trays) 885, 999, (Calcutta Trainways)137,451, 
(Cape Electric Tramways) 507, 768, 835, 
(Castner- Kellner Alkali) 69, (Central Lon- 
don Railway) 800, 901 (Charing Cross and 
Strand Electricity Supply) 69, 339, (City 
and South London Railway) 567, 961, 99x, 
(City of London Electrie Lightin у 157, 
339, (Commercial Cable) 451, (бо unty 
0 London and Brush кол cere 
зе) $29, (Dacis and Timmins) 107, 
err 4 Co ) 375, (Dublin United 
ramwways) 69, ( Edison and Swat United 
Blee. Light) 993, (Edmundson's Electricity 
Corporation) 643, 847, (Fleet rie and General 
Investment) 507, 806, (Electrice Light and 
Traction Co. of Australia) 605, 763, (Elec - 
trolytic Alkali) 00, {Folkestone Electra ci ) 
38, (General tric, Ню) 225, 908, (W. 
H ч Telegraph Works) 719, 93), (Hore 
Rleotrie Lighting) 69, 157, (Johnson- Lundell 
Electric Traction) 763, 847. (Kalgoorlie Elec. 
trie Power and Lighting) 339, 575, (Kensing- 
ton and Knightsbridge Blec. Lightin ү 
(кемит and Knightsbridge and ott ng 
Ш Blee'rie Lighti Companies) 107, 115, 
489, 885, 908, London United Tramicays) 261, 


415, (Marconis Wireless Telegraph) 339, 815. 


T ET Electric Supply) 415 
anufacturing) 529, ( ational T 
qm a (Nernst Electric Light) 719, 
соо Hill Electric Lighting) 147, 339, 
993. (Pearson Fire Alarm System) 31. 107, 
Sig а ar бе йы, 39, (Willans 


Submarine Cables 1 Tata 920, 905 


Swansea Improvements and Tramways —63 
W. R. Sykes Inter-Lockiog Signal — ty. вк 
Telegraph Construction and Maintenaace— 


107, (Correction) 146, 605, Rpt. 679, Mtz. 714, 
Stat. 920 


Telegraph MANUC ано —147, 847 
ОЛЕР „ ipbuilding 


Typewriting Telegraph ( b Corp. —8tat. 155 

Underwriting Com missions under the Com- 
panies Act (1900)-—806 

Union Light and Power (U.S. А. 

United River Plate Telephone д › 

Venezuela Telephone and Electrical Appli- 
ances—260 

Vickers, Вопе and Maxim —847 

Walker and Wallsend Union Gas —147 

Waterloo and City Railway—Rpt. 565, 603 

West African Telegraph —681 

Weat India and Panama Telegraph 6, 
Rpt. 105, Mtg. 145 

Western Telegraph —Bpt. 32, Mtg. 66, 187, 
225, 201 

Western Union Telegraph —186, 22», 307 

Westminster Electric Bupply Corp.— 5861, 
678, Mtg. 716 

White, Jacoby & Co—Btat. 32 

Ww and District Tram ways —567, 648 

Willans Pas Robinson —187, Rpt. 883, 920, 


M 
Winch ar Hake р! and Power, 921 
bisa tae and District Electricity supply 
— t. 1 
DOT Electrical Installation —Rpt. 680 


Wokip спо . 
Wolvethan 807 
Woolwich strict Ele Electric Light— Mtg. $34 


and 
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THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, AND SCIENCE, 


ESTABLISHED, First Series (Weekly) 1861; 


Second Series (Weekly), 1878. 


No. 1,171. Leiv. 


CURRENT NUMBER. 
Hub Motor Automobiles. Illus. 19 
The Theory of Commutation. 


CONTENTS OF THE 
Norzs. ... w 
Meetings of Scientific Societies 3 


The Paris  Exhibition.—X. By C. C. Hawkins, M.A., 
Illustrated... . q 4 МІК Е. аа teen ret 19 
The Electric Tramways of the The Present State of Wireless 
London United Tramways Telegraphy. By Prof. A. 
Co. Illustrated ............... 8 Blondeland Capt. G. Ferrie 21 
The Paris Metropolitan Rail- Correspondence .................. 22 
way. Illustrated  ............ 9 | Legal Intelligence .............-. 22 
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Compiled by E. E. Fournier New Companies, xe... . 32 
D'Albe ............ Pese ice pne 15 | City Notes . 32 
Parliamentary Record for 1900 16 | Companies' Share List......... — 34 
NOTES. 
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* FREE wirRING " by municipal authorities has been a subject 
to which much discussion has been devoted during the past 
year. At first this extension of municipal trading was thought 
to be illegal, but latterly the Local Government Board has 
signified its approval of the principle in certain cases. It 
will be seen by the report in another column, that the 
Brighton Corporation had proposed to introduce a bill in the 
next parliamentary session authorising the Council to wire 
consumers’ premises through the medium of wiring confractors. 
This is considered to be the thin end of the wedge” by the 
local Ironmongers’ Association, and by their efforts the 
proposition was rejected at a meeting of the Brighton Council 
last week. No doubt some free, hire, or hire-purchase 
system of wiring is a boon to small consumers and encourages 
a profitable class of demand; and if an electric lighting 
committee is unable to conclude suitable arrangements with a 
firm for this purpose there should be no objection to its 
undertaking the work itself—provided, of course, that the 
socialistic element in the council does not succeed in giving 
undue preference to the free-wired consumer at the 
expense of the general body of ratepayers. So long as the 
actual wiring is only to be carried out through the inter- 
mediary of contractors, there can be no injustice to local 
wiring firms. 

— 

Ir will be remembered that about this time last year one of 
the largest electric supply companies in London was being 
severely blamed for having connected up consumers in the 
summer in anticipation of the completion of a new power 
station, and subsequently failing to supply them owing to a 
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delay in getting the new works into operation. This 
year we have the converse. A summons was granted 
last Wednesday against another London electric supply com- 
pany which had refused to connect up а consumer to 
iti mains owing to the possibility of its not being in a 
position to supply him during the coming winter. The 
magistrate’s decision in this case will be of interest, as the 
point is a most important one to central station engineers. 


— — 


КЕғЕВЕМСЕ is made incidentally by our Paris Exhibition 
correspondent this week to a “ time limit” cut-out, but, unfor- 
tunately, he has not been able to obtain any particulars as to 
the construction of this instrument. The essential feature 
of such a cut-out is that it does not break the circuit directly 
a short-circuit or overload occurs, but only after the increased 
current has been flowing for a certain number of seconds, 
so that the supply to the whole system is not interrupted 
unless absolutely necessary. Fuses, if they are to be reliable 
at all, will not fulfil this condition ; in fact, in some instances, 
they have been known to act more quickly than electro- 
magnetic cut-outs, so that a good “time limit cut-out will 
be welcomed by engineers both of lighting and traction works. 
However, so much depends on the trustworthiness of a cut- 
out that no engineers will care to invest in new appliances of 
this kind unless they have an opportunity of investigating the 
working parts and convincing themselves that they are simple 
and safe in their action. Before recommending their employ- 
ment, therefore, we should like to know more of their interior 
economy. 

— i 

WMELESS TeLeerarny has become a subject of such general 
interest that we feel sure our readers will appreciate the Paper, 
by Prof. Вгомрк, and Capt. Ferrit, given in abstract in 
another column, on the present condition of wireless tele- 
graphy. We think that the general impression produced by 
a perusal of this report will be one of admiration for the 
inventors who during the last few years have busied 
themselves with the practical side of the subject. Never- 
theless, the last few years’ work in wireless telegraphy 
has led to a smaller advance in our scientific knowledge 
of the subject than might have been expected. For instance, 
although Mr. Marcon: has been successful in producing 
syntony to a certain extent between sending and receiving 
stations, and although there has been considerable. advance 
in the distances over which successful wireless signalling is 
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accomplished, a scientific explanation is stil wanting of 
the action of the sending wire on the receiving wire. The 
authors of the Paper propose a theory of this action which 
reads well and helps to clarify our views as to the precise 
nature of this phenomenon. Ав for that most important 
piece of receiving apparatus, the coherer, they merely 
summarise the already-published views of other authorities, 
апа leave us аз undecided as ever as to which of the 
conflicting theories of its action is the correct one. 
— AFER 

A reature of the last Parliamentary Session has been the 
unprecedented amount of legislation affecting the electrical 
industry, and tending to improve the conditions under which 
it had threatened to become too restrictive owing to the 
large extent to which is has been dependent on municipally- 
controlled undertakings. We present to our readers in the 
present issue the first portion of a summary of the results 
of this year’s parliamentary work in the electrical field, and 
we trust that the new Parliament which has been elected 
will continue in the same broad-minded spirit to foster the 
endeavours of independent capital to promote industry and 
progress. 


Obituary.— We regret to announce the death, on Tuesday, of 
Mr, John A. Newlands, late of the engineering department of 
the Postal Telegraph service at Edinburgh, at the age of 63. 


Wireless Telegraphy.—It is reported that during the recent 
manceuvres of the British Fleet at Smyrna, messages were 
transmitted between ships 60 miles apart by means of wireless 
telegraphy. 

The Master Electrical Contractors’ Association, Dublin.— 
Prof. G. Forbes will deliver a lecture to this Association on 
„The Electrical Utilisation of Water Power and the Niagara 
Scheme," on November 5th. 

Barmen-Elberfeld Single Rail Railway.—On the occasion of 
the German Emperor's visit to Elberfeld on Wednesday, the 
first section of this line was formally opened. A description 
of the line appeared in The Electrician for July 6th, page 895. 


Electrical Engineers (R.E.) Volunteers.— Recruiting for this 
corps will commence on Thursday next, November 1st, at the 
headquarters, 18, Victoria-street, 8.W., at 7 p.m., and will 
continue, until further orders, on every Tuesday and Thursday 
at the same time. Full information can be obtained by 
writing to the Officer Commanding at the headquarters. 


Society of Model Engineers.—In conjunction with the 
inaugural meeting of the Balfour Institute, Liverpool, on the 
18th inst., the Liverpool branch of the Society of Model 
Engineers held their meeting and exhibited a fine collection 
of models. The next meeting of the Society will take place 
at the Balfour Institute at 7:45 p.m. on November 7th. 


Cable Interruptions. Date of Interruption. 
Latakia Cy prun u . . . June 21, 1899 
Tangier— Tarifa —:ͤ:!: Et Jan. 3, 
Ceara—Maranbamnm w- h se nane Feb. 20, 1900 
Para — Maran amt 2 Mar. 2, 1900 
Méle-St. Nicolas — Cap Haitien . Mar. 7, 1900 
Zanzibar Mombasa . Sept. 20, 1900 
Pararmaribo—Cayennnee „ ã Oct. 6, 1900 
Saigon (Cape St. James) — Thuanan.................. Oct. 25, 1900 


Welcome Home.—Mr. R. E. B. Crompton, who has been in 
command of the Electrical Engineers (R.E.) Volunteer con- 
tingent in South Africa, returned on Friday morning last 
week on board the в.в. “ Saxon." Не was met at Southamp- 
ton by his wife and other members of his family and proceeded 
to his London house, and on Saturday went down to his home 
near Bedale, in Yorkshire. He was received at West Tanfield 
Station with enthusiasm and a Jeu de joie of 21 fog signals, 
a torchlight procession escorting him home through illuminated 
streets. Mr. Crompton returned to London on Wednesday. 


Aluminium Conductors.— We learn that the employment of 
aluminium conductors in the small Northallerton electric 
lighting system, described in The Electrician, Vol. XLIII., 
р. 757, has been а great success, and that no trouble has been 
experienced with them up t» the present. Some of the lines 
intended originally to take а maximum current of 100 
amperes are being loaded nightly with 250 amperes without 
any ill effect, and brass socketted joints, put up in the first 
place merely as а make-shift, are still standing, and had not 
given way in one instance. The works themselves are doing 
well, and are so fully loaded that they have had to cease 
connecting up customers in order to await the delivery of 
new plant. 

Appointments.—Mr. J. A. McOlelland, M. A., has been 
appointed to the chair of Natural Philosophy in University 
College, Dublin, rendered vacant by the death some months 
ago of Prof. Preston. Mr. McClelland is a native of the 
North of Ireland, and studied physics under Prof. Anderson 
in Queen's College, Galway. After graduating there, he joined 
Trinity College, Cambridge, and continued to do physical 
research work in the Cavendish Laboratory under Prof. J. J. 
Thomson, receiving the degree of B.A. (Research) in 1897. 
It should also be mentioned that Mr. McClelland was formerly 
one of the 1851 Exhibition" Science Research Scholars. 
ln succession to Mr. L. R. Wilberforce, who has recently 
been appointed Professor of Physics at University College, 
Liverpool, Mr. C. T. R. Wilson, M.A., has been selected for 
the post of Demonstrator in Experimental Physics at 
Trinity College, Cambridge, for five years.——Lord Kenyon 
has been elected President of the University College of 
North Wales, in succession to Mr. William Rathbone, who 
has retired. 

“Cantor” Lectures.—A series of “Cantor” lectures on 
* Electric Oscillations and Electric Waves, was to have been 
delivered by Dr. J. A. Fleming at the Society of Arts last 
May, but had to be postponed on account of his unavoidable 
absence from England at the time. The lectures are now 
announced for the four Monday evenings, November 26th, 
December 8rd, 10th and 17th. The following is a brief 
syllabus of the lectures :— 

Lecture I.— Electric Oscillations —Effecta of self-induction and capacity. 
Theoretical prediction and experimental verification of the oscillations in 
spark discharges. Magnetic screening and ekin-effect. Magnetisation by 
oscillatory current. 

Lecture II. — Electric Resonance, —Free and forced oscillations. Damp- 
ing and radiation. Conditions of resonance, Stationary oscillations in 
wires, Absorption. 

Lecture I[I.— The Electromay:vetic Medium.—Connection of electric and 
magnetic phenomena. Dielectric constante, Mechanical stress and strain 
analogies. Atomic or electronic theory of electricity. Ether, electricity, 
and matter. 

Lecture IV.—Electric Waves.—Wave-motion. Conveyance of energy 
by waves. Waves of electric displacement in dielectrics. Hertz's oscillator 
and resonator, and his production of stationary waves. Detectors of 
electric waves. Production of waves. Effect of medium on waves. 
Interaction of molecules of matter and ether waves. 

Interference Films by Electrolysis — Мг. S. A. Vaughton, 
of Sutton Coldfield, sends us particulars of some rather pretty 
experiments he has devised and performed recently. He took 
a dish containing dilute sulphuric acid, placed in it as anode 
and cathode two pieces of sheet aluminium, and passed a 
strong current for a few minutes. He then found that the 
“ water-ine'" of the anode had become strongly iridescent. 
He explains this after performing another experiment. The 
anode, while in a sloping position, is about one-third immersed 
in the bath and its upper surface is kept moistened by the 
gentle dripping of dilute sulphuric acid upon it. A current 
from six Bunsen cells is paseed for 8min. or 10min., hydrogen 
being evolved at the cathode, but practically no gas being 
given off at the anode. The anode is now found to exhibit a 
series of wide horizontal bands of colour which pass several 
times through a perfect spectrum as one glances down the 
plate. These bands are not destroyed by the greatest possible 
heating, and, when examined by the aid of a Nicol, proclaim 
themselves as produced by interference at the two surfaces of 
a film. Weak acids and ammonia have no effect on the 
colours, but caustic soda solution destroys them. Mr. Vaughton 
concludes that the colours are due to the deposition on the 
aluminium of alumina films of gradually-increasing thickness 
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produced by the nascent oxygen liberated by the electrolysis 
at the anode. 


Girder-Cutting by the Arc.— A contributor to the American 
Electrician describes in the current issue his experience of the 
utility of the electric arc for sawing through pieces of struc- 
tural ironwork, such as girdera and the steel linings of bank 
vaults. In every case he has found that the arc furnished 
the quickest, most convenient, and economical method. For 
successful sawing of structural steel, a current of not less 
than 850 amperes should be used for quick working. The 
arc carbon should be about lłin. diameter, and of course 
connected to the negative side of the circuit. A heavy 
aluminium band bolted round the carbon, and framed in a 
wooden handle, has been found the best method of holding 
the carbon. To steady the current, a length of No. 18 
German silver wire, sufficient to absorb all but 70 volts or 
80 volts at the required rate of current flow, wound on a wooden 
frame and immersed in a pail of running water, is usually 
employed. It is to be remembered that, because the structure 
is connected to the positive side, the insulation resistance to 
the ground of the source of supply must be investigated, and 
any earths on the negative side of the supply circuit musi be 
removed. To protect the eyes of the operator, a sheet-iron 
box, heavily lined with asbestos and having an insulated hole 
for the carbon, ig generally used; and the operator should 
always wear double dark glasses. Of course, the cutting- 
down by the arc is exceedingly rough and jagged; but in 
most cases this is a small drawback compared with the saving 
in time and labour. 


“ Electric Lighting Boards. (Ltd.)“ — We had recently the 
opportunity of seeing in operation a system of connecting 
boards, now being actively introduced by а company with the 
above somewhat too general title. The system will interest 
all those especially who may have need of glow lamps for 
advertising or for decorative purposes. The company supplies 
boards, strips, and cable so constructed that a lamp can be 
fixed and connected up at any point. These boards, strips, 
&c., consist of insulating material in which are embedded 
parallel conductors running the whole length of the board. 
The conductors are each merely a collection of very fine 
Copper wires gathered approximately to a circular section, 
and are connected alternately to the positive and negative 
terminals of the board. Strips of a hard asbestos insulator 
separate consecutive conductors, and the whole board is 
surfaced with a preparation of cork dust. The lamps have as 
terminals two pins, each about an inch long, which penetrate 
the cork layer and support the lamp, besides connecting it to 
two of the conductors of opposite polarity. A lamp may be 
moved very rapidly from place to place on such a board, and 
will almost invariably at each place penetrate a couple of 
cables and light up, if, of course, the pins of the lamp are so 
held as not to lie along one cable. The strip for walls and 
the flexible cable are constructed on the same principle. The 
system should prove very useful to shopkeepers and theatres, 
for marquee, street, and table decorations, and for general 
advertising purposes, but we would suggest that the company 
should invent a trade name for the particular type of electric- 
lighting board they supply. 

London County Council Tramways.—As has already been 
announced in our columns, the London County Council 
purchased the piece of conduit track exhibited by the 
Westinghouse Company at the recent Tramways and Light 
Railways Exhibition at the Agricultural Hall, in order to 
make use of it for experimental purposes. This has now been 
erected in the London County Council tramway yard at 
Camberwell. It is 256ft. long, and has a curve of 90ft. radius, 
and a gradient of 1 in 40. It is built on a series of cast-iron 
yokes each set on a concrete bed 4in. in thickness, The yokes 
are placed öft. apart between centres, and carry in addition 
to the track rails the two slot rails forming the surface of the 
slotted conduit. The conduit between the yokes is continuous 
throughout, and is of concrete with a 4in. wall. The conductors 
in the conduit are of L-iron, supported on earthenware insu- 
lators, and the sectional system has been adopted, so that 
only the length of conduit over which the car is actually 
passing is live.“ This is accomplished by means of an electro- 


magnetic switch, which is closed as the car passes on to the 
section and opens as it leaves it. The conductors are placed 
side by side in the conduit, and current is collected by a flat 
plough hinged in a special manner beneath the car. The 
width of the slot is jin. The car is equipped with 85 k. p. 
motors, controlled by a magnetic blow-out controller at each 
end of the car. The usual hand brake is provided, as well 
as a Newell electric and magnetic brake, which combines the 
usual electric brake with two iron shoes which are magnetised 
and lowered on to the rail. A 75kw. 500 voli railway gene- 


rator driven by a gas engine, temporarily hired from the 


Westinghouse Co., supplies current to the line. 


The Board of Trade Regulations as to Changing Supply 
Pressure.—On Monday last a private and informal meeting 
was held of the representatives of the companies and local 
authorities supplying electricity in London, convened by the 
Westminster Electric Supply Corporation. The object of 
the meeting was to consider the reply of the President of the 
Board of Trade to the deputation which in July last (see Zhe 
Electrician of July 27, pp. 503 and 514) waited upon him to 
obtain an alteration in clause 6B of the Board of Trade 
Regulations. This clause prescribes that no change shall 
be made in the pressure of the supply to any premises ** except 
with the consent of theconsumer." The deputation proposed 
to substitute the words except on such terms and conditions 
as may be agreed upon between the undertakers and the 
consumer, or, failing agreement, as may be settled by an arbi- 
trator appointed by the Board of Trade.” The companies 
represented at the conference were the Westminster, Metro- 
politan, Chelsea, City of London, County of London and Brush 
Provincial, Notting Hill, Brompton and Kensington, and Ken- 
sington and Knightsbridge. It will be remembered that Mr. 
Ritchie in his reply stated that the only notices 
to which he had been referred had emanated from the 
Westminster Electricity Supply Corporation, and that, 
in [his opinion, all the resources of civilisation had 
not been exhausted ; and that further negotiations might 
remove the difficulties.” He asked further that the com- 
panies should give him some more details as to the 
loss to the companies on the “recalcitrant customers.” 
It was stated that out of a total of 5,800 customers of the 
Westminster company only 10 persons had objected to the 
change of pressure. At the meeting on Monday it was 
arranged to forward a further letter to the President of the 
Board of Trade, and to request him to receive another depu- 
tation on the subject at an early date. We understand that 
three-fourths of the companies and local authorities in the 
County of London have agreed to act together in this matter, 
and that the remainder are also expected to fall in line. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


(TO-DAY) FRIDAY, October 26th. 
| PuysicaL Socrrrr. 
ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) Exhibition of Experiments Illustrating 
Certain Phenomena of Vision," by Dr. Shelford Bidwell, F.R.S. 
(2) “ On the Concentration at the Electrode in a Solution, with 
Special Reference to the Liberation of Hydrogen by the Electro- 
lysis of a Mixture of Copper Sulphate and Sulphuric Acid,” by 
Dr. J. S. Sand. (3) “ Electromotive Force and Osmotic Pressure, 
by Dr. R. A. Lehfeldt. 
INSTITUTION OF JUNIOR ENGINEERS, ` 
8 p.m. Annual General Meeting at the Westminster Palace Hotel. 
SATURDAY, October 27th. 
NortH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS, 
7:30 p.m. Annual Meeting in the Lecture Hall, Literary and Philo- 
sophical Society, Westgate-road, Newcastle-on-Tyne. Included 
in the business of the evening is the President's Address and а 
Paper by C. Н. Innes on The Stress Produced in a Connecting 
Rod by its Motion." 
THURSDAY, November Ist. 
RÖNTGEN Soci£TY. 
8 p.m. Ordinary General Meeting at 20, Hanover-square, W., when 
Dr. J. B. Macintyre, will read his Presidential Address. 
SATURDAY, November 3rd. 
INSTITUTION OF JUNIOR ENGINEERS, 
$ p.m. Visit to the London Hydraulic Power Co.’s station at 
. Millbank.street, Westminster. (Postponed from October 27th). 
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THE PARIS EXHIBITION.—X.* 


(BY OUR SPECIAL CORRESPONDENT.) 


The great success of the exhibition has been, undoubtedly, 
the moving platform. In alluding to it briefly in the first 
article of this series I promised a technical description of it, 

at a future date, and for the preparation of this description 
: the engineers of the Cie. des Transports Electriques, the 
Westinghouse Company, and the Société d'Applications 
Industrielles have given me every facility. The general 
appearance of the platform was shown in the two illustra- 
_tions (Figs. 2 and 8) on page 471 of the article above referred 
to, and the same artiele included à map in which the route 
of the platform was indicated. Its length is slightly ovor 


revs. per min., corresponding to a peripheral speed of 2:7 
metres per second in the case of the larger wheel which drives 
the fast-speed platform. The motors are 4-pole, and are all 
connected in parallel on a 500-volt continuous-current circuit. 
The following additional particulars of the Aliotk motors 
are of interest: 
Armature— 67 slots, 67 coils, 11 turns per coil. 
Diameter of wire, 1‘3mm. 
Four-polar series, winding. 
Fields—Series winding, 220 turns per pole. 
Diameter of wire, 32mm. 


1 1 1 : : Losses—4A rmature core . 160 watts 
2 miles, and it runs continuously in the closed quadrilateral do. wire . 500 do. (hot.) 
shown. | yi e cR 120 do. (hot.) 
The three platforms, one stationary, one moving at 2jmiles NETT RE Ed eur 
or 3 miles an hour, ani the third at 5 miles or 6 miles Electrical efficiency —86:5 per cent. 
an hour are supported some 28ft. from the ground on а Induction in pole-pieces (steel ............ 14,000 C.G.S. units. 
© ; do. yoke (cast iron. 7,000 do. 
do. ві EAD. oos беке 5,500 do. 
do. armature core 10,C00 do. 


Altogether the 180 motors require some 315 amperes 
normally, the current rising to 850 amperes or 400 amperes 
on Bundays. 

The energy is supplied through a sub-station, the West- 
inghouse Pavilion," within the exhibition, being received 
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Fic. 58.— VIIwW or MOVING PLATFORM FROM BELOW. 
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Fic. 59,— GENERAL CONSTRUCTION OF THE MoviNa PLATFORM. 


girder construction seen in Figs. 58 and 59; there is no gap 
between them, so that the passenger steps from one to the 
other in the direction of the motion, and if nervous he can 
assist himself with one of the posts placed at intervals 
along the edge of each of the moving platforms. The 
awning seen in Fig. 58 is not continuous, but only at 
the stations, i.e., the points where the platform is acces- 
sible by stairways and inclined elevators, for there are 
no stopping places. The motors are fixed beneath the plat- 
form, and the general arrangement of the driving gear is 
shown in Fig. 59, the details being given in Fig. 60. It is 
seen that a beam fixed to the platform rests on a wheel 
geared to the motor, and moves forward with a speed corre- 


there at 5,000 volts three-phase and 25 ^ per вес. from a 
steam-driven generating station at Moulineaux, over 8 miles 
lower down on the Seine. This sub-station also furnishes 
energy for the exhibition third-rail elevated railway, which 
follows the same route as the platform, but runs in an inverse 
direction. The line is 1 metre gauge, and the third rail is an 
ordinary Vignoles rail bolted down to creosoted wooden blocks as 
insulators, the track rails being bonded in the ordinary manner, 
and resting on wooden sleepers. Great credit is due to the 
engineers for having the line ready for the opening of the 
exhibition, as a great part of the material and plant for it, as 
well as for the moving platform, sub-stations, and the 
Moulineaux works was lost in the Pauillac ” on its way to 
sponding to the peripheral speed of the wheel. In addition, | the exhibition. The line has several sharp gradients and 
the platform is supported on either side by rollers moving on | curves. There is a frequent service controlled by а complete 
rails. There аге in all about 180 5 н.р. motors, 120 furnished system of automatic block signals on the Timmis system 
by the Westinghouse Company, and 60 of the Alioth type. | supplied by the W. R. Sykes’ Interlocking Signal Co. Each 


Theserun at 750 revs. per min., and the driving wheel at 78 | train consists of a motor car and two trailers, the motor car 

 * Preceding articles appeared in The e ar Tale on cna being equipped with four 82 н.р. motors and a series parallel 
Preceding articles appeared in The Electrician of July 20 and 21, B өчшрр р 

August 5, 24, and 31, September 14 and 28, and October 5 and 12, m controller. 
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Fic. 60.—DETAIL OF GEARING OF ALIOTH PLATFORM MoTOR. 
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Fic. 61.—MACHINERY IN SUB-STATION. 


6 IHE ELECTRICIAN, 


am- 


posse induction motor (the largest yet built by the Westing- 
ouse Co., and probably the largest induction motor at 
present existing), receiving the three-phase current directly 
at 5,000 volts, coupled to a 600kw., 550 volt, 8-pole, 
shunt-wound, continuous-current generator. This set runs at 
300 revs. per min. Nine aros in series on the 500-volt mains 
light the platform in the evening. For the railway two 
rotatory converters are employed, one of which is also seen in 
Fig. 61. These are six-polar and are started by small induc- 
tion motors. They are compound wound, each develop 
450kw., and runs at 600 revs. per min. As the converters 
supply current at 550 volts, three 170kw. stationary trans- 


formers—connected in mesh on the three-phase mains— | 
| the moving platform and for the exhibition railway, in addi- 
tion to the one required for the Western Railway extension, 


| 
е | 
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Fid. 62.—5, 000 VOLT SWITCHBOARD IN SuB-STATION, 


reduce the pressure to 380 volts. Two auxiliary 30kw. 
continuous-current machines are also provided. They are 
driven by induction motors, which are supplied from three 
lOkw. 5,000:220-volt transformers. For starting up the 
platform generator, these are first run up to speed and supply 
current to the large continuous-current set, causing it to run 
asa motor. The large induction motor is then thrown across 
the 5,000 volt line. There are two switchboards in the sub- 
station, one for the high-pressure connection, and the other 
board for the low-pressure distribution and paralleling. The 
former, which is the more interesting, is shown in Fig. 62. 
The arm of the high-pressure automatic switch when 
switching off first makes a vertically-downward motion 
breaking the main contacts, and then falls out sharply, 
breaking circuit at the two vertical carbon contact plates at 
the top of the switch. Fig. 62 shows the switch closed, and 
in Fig. 65, which represents the switchboard at the 
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For the moving platform, the motor generator seen to the | Moulineaux generating station, the switch is seen in its 
right in Fig. 61 is employed. It consists of an 850 н.р. three- | 


“off” position. The latter are in addition fitted with a 
‘‘time-limit relay which allows any amount of overload 
for a short time, adjustable from Osec. to 10sec., and from 
100 amperes to 500 amperes. 

We now come to the Moulineaux works, where current is 
generated for supplying the sub-station just described as well 
as for the electrical extension into Paris of the Western 
Railway of France and a number of so-called ‘‘ Tramways de 
Pénétration," which will run from various suburbs into the 
city, being on the overhead trolley system as far as the city 
walls, and on the Diatto surface knob system within Paris. 
The Moulineaux works, which are 3 miles or 4 miles 
distant from the exhibition sub-station, are connected to it by 
underground three-core cables, there being separate cables for 


which has a sub-station of its own containing three rotary 
transformers for supplying 500-volt current. The conductors are 
110 sq. mm. section, and the diameter of the cables over the steel 
ribbon armouring is 12cm. They have been supplied by the 
Berthoud Borel Co. and the Société des Téléphones, and are 
insulated with jute and compound and lead covered. When 
all the tramways and railways have been completed, the 
station will have a large output, and by then nine 800kw. 


Fic. 63.—ENGINE-Room AT MOULINEAUX, 


dynamos will have been erected. At the time of my first 
visit last July, however, the engine room presented the appear- 
ance shown in Fig. 68, only two of the generators being 
in running order, and a third being in process of erection. 
The engine room has a total length of 370ft. and a width of 
66ft. The machines are three-phase, mesh-wound, and are 
designed to withstand a load of 1,000kw. for half-an-hour if 
necessary. They are of the standard Westinghouse type, 
with moving magnets, similar to those recently described in 
our columns in connection with the Willesden works of the 
Metropolitan Electric Supply Co. They have 88 poles, and 
run at 80 revs. per min. The alternators are driven by 
direct-coupled Dujardin-Corliss triple-expansion engines, the 
cylinder diameters being H.P. 22 fin., I.P. 95,';in., and the 
two L. P. cylinders 393in., with 32,°,in. stroke. Surface 
condensers are employed, Seine water being utilised both as 
circulating water and for make-up feed. 

Excitation is provided by two direct-coupled Westinghouse 
sets, each generator producing 1,087 amperes at 125 volts. 

The switchboard has at present six main circuit panels and 
three exciter panels. All panels are of white marble supported 
on a wrought-iron framework. Each exciter panel carries 
an exciter-field rheostat, a three-pole main switch, a main 
ammeter, a single-pole automatic cut-out, a pilot lamp, and a 
set of plugs for putting across any exciting-machine circuit a 
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volimeter for paralleling p 


ses. The alternator switch- | three automatic high-pressure switches, each of 100 amperes 


urpo 
boards are each fitted with an alternator-field rheostat, a field- | 5,000 capacity, three ammeters, two voltmeters, and pilot 


Front VIEW. 


lamp. The main voltmeters are connected across the 
secondaries of small reducing transformers. 

The field-circuit switch is of the principle so frequently 
adopted for breaking circuits of large self-induction; the first 
motion of opening the switch puts across the circuit a non- 
inductive resistance, which is left across the field terminals 
after the switch is fully opened and the exciting circuit cut 
off. The main automatic switch has been already referred to. 
The“ plunger’’ switch has also been specially designed for high- 


Back VIEW. 


Ета. 64.—WeEstincHouse Four-Potg DoUBLE-BRRAK SWITCH FOR Two-PHASR CIRCUITS. 
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Fie. 65.—SwrrcHBoaRD АТ MOULINEAUX WORKS, 


circuit switch, a field-circuit ammeter; and for the alternate- 


current main high-pressure circuit one “plunger” switch, 


| a polyphase work; the hand-lever alone is in front of the 
oard; all “live” contacts, connections, &c., are behind. The 


8 


contacts are of the socket and plug form; the sockete—in this 
case six—are arranged in a circle, and are connected to their 
respective machine ard main conductors. The plugs are fixed 
at the extremities of a star or spider, and are connected 
together in pairs, so that а double break is given to each 
circuit. It is actuated by a rod which passes through the 
marble panel connesting one end of the operating lever with 
the centre of the star carrying the pluge. Fig. 64 shows a 
similar switch, but with eight plugs and sockets instead of 
six, it being the pattern employed on four-pole two-phase 
circuits. The plugs as they are pulled out of the sockets form 
a partial vacuum, into which the air rushes as the plugs 
leave the sockets, the rush of air extinguishing the arc. 

Electric motors are used for various purposes about the 
works—for centrifugal pumps drawirg water from the Seine, 
for power in repair shops, &c. 


Fic, 66.—BoiLER House AT MOULINBAUX. 


The boiler-house (Fig. 66) is situated alongside the engine- 
room; its size is 3706. by 66ft. There are 27 semi-tubular 
boilers, by Messrs. Meunier, of Lille; each has a heating 
surface of 2,409 sq. ft., and works at a pressure of 160lb. per 
square inch. 


THE ELECTRIC TRAMWAYS OF THE LONDON 
UNITED TRAMWAYS CO. 


Two years ago (The Electrician, Vol. XLI., p. 786) we pub- 
lished à map showing the lines of horse tramway owned by 
the London United Tramways Co., which it was proposed to 
convert to electrically-operated ones, as well as some exten- 
sions to their lines which would be worked by electricity from 
the outset. Since then some modifications have been made 
in the original plans, the opposition of the London County 
Council to the overhead trolley having been to some extent 
overcome, and alterations having been made in the routes 
from other causes. The company, under the able manage- 
ment of Mr. J. Clifton Robinson, have been most active in 
putting up their overhead system, reconstructing their track, 
and completing their generating station, and it is anticipated 
that by the end of the year electric cars will be running. In 
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fact, were it not for difficulties with the Kew Observatory 
authorities, horse traction might almost bave been superseded 
already on a considerable portion of the company's lines. 
Aocording to the act authorising it to construct electric tram- 
ways, the company is obliged to lay its lines and return con- 
ductors in such a way as not to interfere with the work of the 
observatory, the Board of Trade being the arbiter as to what 
can be reasonably demanded. A conference between repre- 
sentatives of the Royal Society, the Board of Trade and thie 
company will be held on October 81, when it is to be hoped 
that all differences may be amicably settled. Including *' light 


Vizw or Engine Room at LONDON UNITED TRAMWAYS Co.'s Power HOUSE, 


railways, there will eventually be over 30 miles of track 
electrically operated. One power station now being built at 
Chiswick will supply the whole line with electrical energy, 
partly direct and partly through two sub-stations. 

The illustrations in this article show the present state of 
the undertaking, and we reserve a full description of the 
system for a future occasion. The site at Chiswick occupies 
4 acres, a large part of which is devoted to car sheds. In the 
engine room the erection of two continuous-current sets is 


Lonpon UNITED Tramways Co.’s CAR SHEDA 


practically complete. Each of these consist of a 750 н.р. 
vertical cross-compound Allis engine, and each of these engines 
drives two 250 n.». B.T.H. generators mounted on the crank 
shaft on either side of a heavy fly-wheel. pes жони it was 
intended to run the lines on the three-wire system, but now 
these generators will be run in parallel. They supply current 
at 500 volts directly to the line, and a 5,000-volt three-phase 
generator developing 500kw. is to be put in which will 
generate current for the two rotatory transformer sub-stations. 
The condensing plant includes surface condensers and cooling 
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towers. As seen in our illustration, very little bas now to be 


-done to the boiler house, the Babcock-Wilcox boilers with 

. Vicars automatic stokers being already erected. A chain cóal- 
conveyor supplies coal to the bunkers and removes the ashes. 
The chimney is of steel plate, and not of brick. 


Вопкк Room AT LONDON UxrrED Tramway Co.'s Power HOUSE. 


The lines are double track almost throughout, and are sup- 
ported from span wires attached to ornamental posts on 
edge of the footway. One of the sharpest curves is at Young's 
Corner, Chiswick, shown in our illustration, where the line 
from Shepherd’s Bush meets the main line running along 
High-road, Chiswick. When completed the whole system will 


8 


Youxa's CORNER, CHISWICK. 


extend from Shepherd’s Bush and Hammersmith in the east 
to Hounslow and Uxbridge westwards, and as far as Hampton 
Wick in a southerly direction. 


The Opacity of Ink to Röntgen Rays.—It is stated that as a 
result of experiments made by Signor Briguiti, of the State 
Archives in Rome, he finds that ink is very opaque to 
Röntgen rays if it contains red lead, cinnabar or ultra- 
marine 


е =» 


IHE PARIS METROPOLITAN RAILWAY. .- 


After years of discussion, the Paris municipal authorities 
decided four years ago to build an underground metropolitan 
railway. It was originally proposed that this railway should 
be narrow gauge, it being suggested in somo quarters that 
this was for political reasons to ensure its independence from 
the State railways, which are of standard gauge, In any case, 


STATION WITH VAULTED КООР. 


in the act authorising the Paris municipality to build the line 
it was specified that standard gauge should be employed as 
well as that the maximum width of the cars overall should 
be 7ft. 10}in., and the clearance between the car and the 
tunnel wall at 6ſt. above the rails ?7in. However, at one 
place at least the tunnel is so low that ordinary rolling stock 


TRAIN IN THE HÔTEL DE VILLE STATION. 


could not go through it, as an examination of the above illustra- 
tion will show. Until recently Paris has had to rely almost en- 
tirely on its omnibus and tramway service and the © Ceinture "' 
railway which corresponds more or less to our Outer Circle 
line in London. The Metropolitain, when the whole system 
is complete, will cross Paris at several placer. 
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The sections recently opened are shown by the thick lines | drawing of the standard section of tunnel employed. On 
in the map below. The length of these is about 7 miles, and, | sharp curves the walls are carried out further. The usual con- 
as seen by the two sectional drawings on p. 12, the crown of | struction adopted at stations is a vaulted tunnel, the height 
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the tunnel is only a few feet below the roadway. In one place, 
near the Bastille, it emerges into the open air and crosses а 
canal. At this point there are several sharp curves, including 


of the vault above the rails being about 16ft. Some sta- 
tions, however, have iron roofing, with brick arches between 
the beams, which construction we also show in section. 


, eA t - му „ж — кез. > аы 
TUNNEL AT ENTRANCE TO HOTEL DE VILLE STATION, PLACE DE LA BASTILLE STATION. 


a double one only 165ft. radius, otherwise the shortest curve is 
250ft. radius and the steepest gradient about 4 percent. At the 
terminal stations the trains are brought round a loop. The 


One of the conditions imposed by the municipality on the 
contractors is that the view across the open spaces and streets 
must not be obstructed by any covered entrance to the stations. 
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DoUBLE-CONTROLLER Мотов CARB. 


two parts of the station are joined together by a semicircular 
piece of single track, laid in a narrow tunnel, the radius at 
this part being about 100ft. On p. 12 will be found a scale 


Consequently, a station is only indicated at the surface by a 
board placed above a flight of stone steps. Lifts are unneces- 
sary, as the depth of the rails below the surface varies only 
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from 20ft. to 25ft. On this account also, accommodation for 
booking offices, &c., is somewhat limited as regards head- 
room. The station at the Place de L'Etoile is an exception 
to the others, as here a number of lines meet, so that some 
additional passages are necessary. Неге also a sub-station 
has been placed and lifts are being erected to connect the 
various tunnels which pass under one another. 
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Two patterns of motor cars are employed, some with single 
controllers and others with controllers at each end, as shown 
on page 10. Locomotives have not been adopted, each train 
consisting of one motor car and two trailers. The motor 
cars are equipped with two 120 m.r. Westinghouse motors 
with laminated field poles and slot-wound armatures, Special 
attention has been paid to the ventilation both of the magnets 
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SRCTION AND PLAN ОЕ Power HOUSE. 


In constructing the track, ordinary Vignole rails have been 
employed, weighing 105lbs. per yard run and in lengths of 
50ft. The third rail for taking the current to the cars is a 
double-headed rail weighing 791b. per yard. The track rails 
are laid on metal sleepers 7ft. 2in. long, with about 32in. be- 
tween centres, and every fourth sleeper is 2in. longer on the 
inner end in order to carry the support of the third rail, which 
is а cast-iron chair carried on two iron pi ns fitted to an iron 
base. This is insulated by prepared wooden blocks. 


and armature, so that the motors can be considerably over- 
loaded with safety. Another feature of the motors is that the 
binding of the armature coils is laid in grooves in the core. 
The controllers are of the series-parallel magnetic blow. out 
pattern. In the roof above the driver's platform is an 
automatic circuit breaker, and also a toggle-joint fuse box 
carrying а copper wire fuse which is replaceable in а 
moment if burned out, and which may be easily removed 
if it is desired to open the circuit in the absence of the driver, 
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A Wurts lightning arrester is placed alongside the fuse box, | Beine. A plan and section of this are given on page 11. It 
of the ordinary form for cars. All the above apparatus is of | will contain three batteries of six boilers, one 1, 500kw. con- 
Westinghouse manufacture, but the air brakes are of French | tinuous-current generator which will produce current at 
make. They are made by Soulerin, of Paris, and air com- | 600 volts for direct supply to the line, three 1,500kw. 


— 9 Пп avo . 
- . e. 

4 

t, 

4 
D 

oe 

E 


W^ OTIN SERE PS UP 
22 - 
— 
, 


SECTION OF STATION WITH IRON Roor. 


pressors and motors are furnished by Amelin and Renaud, | three-phase direct coupled sets generating three-phase 
also of Paris. These motors, of the spherical ironclad type, | current at 5,000 volts, and 25 ~ per second, and auxiliaries in 
are geared to the compressor, which has two cylinders | the shape of rotatory transformers, exciters, storage batteries, 
90deg. apart, and supplies air to a reservoir in which the | &c. The sub-stations are also in course of construction. The 


' COURS DE VINCENNES 


CONNECTION BETWEEN ARRIVAL AND DEPARTURE PLATFORM AT GARE DE LYON STATION. 


pressure is kept at about 65lb. per square inch. The output | one at the Place de L'Etoile will contain stationary trans- 
of this motor is only 14 н.р. Contact to the third rail is | formers and rotatory converters, the latter apparatus being 
obtained by means of two shoes of the ordinary double-link | supplied with current at 430 volts from the former and baving 
form. an aggregate output on the continuous current side of 
1,000kw. at 600 volts. There will also be two batteries of 
o RAS 250 Tudor cells with a capacity of 2,000 ampere-hours at a 
ee ee e, anges =~ | one-hour discharge. These are placed in separate rooms to 
| ‚ the transforming plant. The lifts in the sub-stations will 
ne hydraulic, but the pumps for them will be electrically 
RR riven. 

% The line is leased to а company by the municipal authori- 
ties, who receive a royalty on the fares collected. Contrary 
to the practice on the Central London Railway there are two 
classes and return tickets are issued. 
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Accident on the Paris Metropolitan Railway.—A serious 
collision occurred on Friday morning close to the Place de la 
Concorde station of the Paris Metropolitan Railway. The 
line is worked on the automatic block system, and conflicting 
accounts are given as to the precise cause of the accident. 
The true explanation appears to be that a train, which was 


2 | — A 
| ,, being brought to a standstill outside the station in response to 
SCALE OF FEET e Д] а signal S it, backed for several yards, presumably owing 
orr 14.3 р {о а failure of the brakes to асі promptly when endeavouring 
io stop the train on an up grade. In backing it entered the 
section which had been already signalled clear to the train 
The power-house is still in course of construction, current | following, and this train rushed into the one in front with 
at present being supplied to the line from generating stations considerable orce. The driver of the hinder train and one 
belonging to other companies. The new power house is being | ОЁ the passengers were seriously injured and several others 
built near the Gare de Lyon terminus on the banks of the | were cut and bruised, 
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‘CANTERBURY. || WINCHESTER. 


BOOKS RECEIYED. 


Ce ples of any of the undermentioned works can be had from The 
' КІесітісќап Office, post frec, on receipt of published price. 


“ Die Atmosphärische Elektricitüt ihre Vertheilung 
und Wahrscheinlichen Ursachen.“ By C. Liebenow. 
(Halle-a-S.: Wilhelm Knapp.) 2 marks. 

*'The Mechanical World Pocket Diary and Year 
Book for 1901.” (Manchester: Emmott & Co.) 6d. net. 
High-Speed Steam Engines" Ву W. Norris and 
B. A. Morgan. (London; P. S. King & Son.) 103.64. 


ELECTRICITY WORKS ACCOUNTS. 


Canterbury Municipal Electric Supply Works. 


Dating from February last year, the accounts of 
the Canterbury municipal electric supply under- 
taking, analysed in our first table, cover the first 
year of working. The results attained are 
extremely satisfactory. Not only have the 
interest and sinking fund charges—amounting 
jointly to 5:92 per cent. of the mean capital 
been met, but a balance of £406 has been cleared. 
Directing attention to the revenue account, it will 
be seen that the seat of economy lay in the very 
low generating costs. At 1:044. per unit the 
aggregate generating costs might well have been 
associated with an output 20 times that of 
Canterbury last year. All the several items of 
generating costs present uniformly excellent 
figures. The management and property charges, 
representing as they do a fair average in relation 
to the output, and the load factor of 10:8 per cent. 
are very creditable, considering that they obtained 
during a first year. 

Up to March 81 last generating plant to the 
capacity of 150kw. had been installed. The 
capital expenditure was £82,445, representing 
£216 per kilowatt. Of the total borrowed capital 
of £88,435, £32,685 was raised at 22 per cent. 
and £750 at 8 per cent. 


Winchester Electric Light and Power Oo. (Ltd.) 


The Winchester undertaking is another elec- 
tricity supply concern which, like that of. Canter- 
bury, exhibits really excellent results for the first 
year of working. Considered in relation with 
the very low output of 56,707 units sold and a 
load factor of but 7°25 per cent., the costs in 
general may be considered as exhibiting better 
results even than those of Canterbury. The fuel 
charge at Winchester is better than might have 
been expected, while the other items of gene- 
rating costs, as well as the collective management 
and property charges, are exceedingly low under 
the conditions. The total costs figure of 2°8d. is 
just a penny under the average value which 
obtained in company-owned stations of similar 
output in 1898. 

Comparing Winchester with Canterbury the 
difference in the relation of the output to the 
plant capacity must be noticed, In the former 
the units sold per 8 c.p. lamp capacity of plant 
installed were 6:05; with the latter concern the 
units sold were 82:5 per 8 c.p. lamp capacity. On 
the other hand, the outlay in capital per kilowatt 
installed was £102 at Winchester as compared 
with £216 at Canterbury. 

After paying interest charges to the extent of 
£157 and £137 to the contractorsfor the mainten- 
ance of the station the net balance for the year 
was £280. Of this sum £121 was written off for 
the reduction of preliminary expenses, the 
remainder being absorbed by а 23 per cent. 
dividend. 


CANTERBURY.— BEMARK8— а Of the units generated 17,599 units are given as 
the difference between charge and discharge of battery and 12,398 units as lots on 
maius, &c. b Subject to discounts. с £8. 10s. per incandescent lamp per annum. 


d Insurance. 


Undertaking Worked by...... MONS 


13. 


Canterbury Corporat'n|| Winchester Elec.Light& 
Date of Commencement of Supply | February, 1899. 


May, 98. [Power Co., Lad. 


System of Suppl. . ó-wire con. - current. 8-wire соп. · current. 
Chief Engineer ees Norman Staniland. H. N. Warburton. 
YEAR ENDED MAR. 31, 1800. || DEC.31,1899. 
UANTITIBS— NER 
Units generated .......................... 210, 188 73,085 
„ BOLD (ТОТАТ,)........................ 56,707 
„ 8014 to comsumers ................-. 99,527 56,707 
„ sold for public lighting, &o. ...... 53,026 nil 
„ used on works eese 21,658 6,979 
UNITS SOLD per 8 c.p. LAMP CAPACITY 32:5 6:05 
Maximum supply demanded ............ 161 kilowatta 89:2 kilowatts 
Number of public lamps .................. 12 arc, 243 incan. nil 
Number of consumers sose.. 193 122 
Connections to mains in 8-c.p. lamps... 8,085 10,180 
CAPACITY OP PLANT IN 8.c.p. LAMPS 9,380 
CAPACITY OP PLANT IN KILOWATTS 150 
Per kilowatt| Per kilowatt 
CAPITAL— Total | capacity. | Total. |" capacity. 
ндөн (TOTAL) 233435 | 2993 £45,000 £150 
Loan (including Debenture charges) 33,435 293 20,000 2 
ä (ТОТАП.)........................ 33,435 223 24.176 80:8 
one Те ея ics = } 36:6 
Loan (including Debenturechargee) 33,435 223 13,200 44:0 
AUTHORISED, NOT RECEIVED (TOTAL)| — is 82⁵ 69-4 
Share (unissued) ............... ..... M — *15,865 46:2 
Share (uncalled) ................. .. ТЕ -- 160 0°53 
Loan (including Debentures) ...... — = 6,800 221 
REPAID (TOTAL ))) . . 1.127 7:52 == = 
RESERVE OR SINKING FUND ......... — | = = — 
DEPRECIATION FUND .................. HEN X — 
EXPENDED (TOTAL) ..................... 
Lands and buildings ............... 32,415 am ИП Er 
Раа оа а анне на "IM 15,807 52-7 
Mains ................................. = — 10,490 3550 
Miscellaneous ........................ s | — 826 275 
BALANCE OF CAPITAL ACCOUNT 989 6:59 — 6.299? 210 
REVENUE— )) 
TOTAL озиде ныгыр ныны сенне) £3,169 4:088d. £1,218 51694. 
Revenue from supply. . 2,269 3:570d. ‚156 4°890d. 
^ meters, &c. ............... 85 0:131d. 62 0°265d. 
j public lighting ......... 813 1:280d. — — 
5 sale of lamps, &c. ...... 5 0°0034. | — — 
" miscellaneous sources... — — | — — 
EXPENDITURE— 
TOTAL COSTS ............................. £1,256 1:975d. £659 2789d. 
WORKS СОВТВ............................. 778 12244. 530 2 243d. 
Generation of Hectricit y e... 664 1'045d. 509 21544. 
Fuel (including cartage, &c.) ...... 549 0`5194. 288 ` 12204. 
Oil, waste, water, stores 17 0:027d. 17 0:0724, 
Wages at station ..................... 261 0:4114 202 0°855d. 
Repairs & maintenance at Station 37 0:0584 1 0:0044. 
Distribution of Electricity . q 36 0˙057d. 21 0°0894. 
Wages, xk. 10 O Old. 20 0°0854. 
Repeirs, renewals of mains, &c. ... 26 0°0414 1 0°004d. 
Public Lighting | .............. eee eee 78 01284 — — 
Attendan ce 2 os 44 0`0694 — — 
Renewals .............................. 54 0:052d — — 
MANAGEMENT CHARGES, &o. ......... 478 072d. 130 0 550d. 
Roxa lie ее. — — — — 
Rent, rates, ace . 2 00884 68 02884. 
Management ............ H 454 07144 62 02624, 
Salaries .................. .............. 558 0°563d. 56 0°152d 
Stationery, &с. ... ................. on 21 O 053d. 8 0°034d. 
Establishment charges 55 0°0524. || 5 00214. 
Law charges, kee. . 424 | 0-066d. 13° | 00554. 
Total | % to mean К тор | % to moan 
FINANOIAL RESULTS— c. MEMO ir co бареа рй 
WORKING PROFIT FOR YEAR ......... £1,913 752% £422" | 166% 
Carried to Depreciation Fund — — — — 
Carried to Res. or Sinking Fund.. 835 3'27% — — 
Net int. on loans (incl. Deb. charges) 674 265% 157 0:618% 
BALANCE FROM LAST ACCOUNT ...... — — | 40 01587; 
p AVAILABLE for DISTRIBUTION, &c 406 160% 324° 1:287, 
d AE TEE — — — — 
ORDINARY DIVIDEND PAID ............ — | — 23% — 
% of TOTAL COST8 to GROSS REVENUE 39:6% 5117 
Expenditure per kilowatt capacity ... £8. 7s. 6d. £2. 3s. 11d. 
REVENUE PER KILOWATT CAPACITY £21. 2s. 7d. £4. 1s. 3d. 
Expenditure per 8-c.p. amp capacity.. 5e. 41d. ls. 42d. 
REVENUE PER 8.С.Р. CAPACITY ...... 13s. 61d. 2s. 71d. 
REVENUE PER 8-C.P. CONNECTED ... 78. 10d. 28. 43d. 
Price charged for lighting, per unit ... ба. 5 7d., 4d. and 24. « 
„ for power, per unit 34.5 (ann. e 54. 


» forpubliclighting ............ 


£25 per arc lamp per 


WINOBESTER.—REMARKS—a@ On the maximum demand system, 
expended. с Includes £5 to insurance and £8 to auditing. d After deducting £197 
amount due to contractors under contract for maintenance. | 
the dividend and £121 in reduction of preliminary expenses. 


b Over. 


e Out of this is paid 
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The Oldest Electrical Journal (established as a w:ekly Journal, 1831—1878). 
— P 
Published every Friday, Price Sixpence ; Poat Free, Sixpence- Halfpenny. 
Editorial, Publisbing and Printing Offices, 
1, 2 & 3, SALISBURY COURT, FLEET ST., LONDON. 


Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON.” 


AH Letters re e Advertisements, and other business matters 
should be addressed to the hey TH ELECTRICIAN," court, 
Fleet-strest, London, Е.С. Cheques and Money Orders should made 
payable to Tux ELECTRICIAN” Printing and Publishing Company, 
Limited, and be crossed ‘‘ Coutts and Co." 

All Editorial letters to bs addressed to THR EDITOR. 

All letters for insertion in TRI ELECTRICIAN, or containing questions, 


must be accompanied by the name and address of the writer as evidence of 

„good faith. N o notice whatever is taken of anonymous с 
ELECTRICIAN" is published every Friday in time for the 
mails. It is on sale at the railway book + throughout the 


Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; ov direct from the Publishing Offices, as above 
Subscription Rates, — The Rat Rates for Subscriptions to TH ELECTRICIAN’ 


are as under :— HALF-YEAR QUARTER | Post free, 
United Kingdom 36s. 08. ... 13s. 64 . 73. Od. da 
Postal Union ... 308. 08. .. 166,04. .. $s. 04, in advance, 
New Volumes of «Тнк ELECTRICIAN commun in April October, 


It has 


“THE ELECTRICIAN " offers exceptional advantages to Advertisers, 
by far the largest circulation of any English Electrical paper, and 


circulates all over the World. This statement is guaranteed, 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issus must reach the Office 
not later than First Post on Thursday. Renewals of expiring advoriisoment 
orders and alterations to standing “чүле: must bein Publisher's hands 
by Wednesday. Wrapper Advertisements by И? morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to @ p.m. on niens d 
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ELECTRICAL BOOKS AN D PUBLICATIONS. 
AW Books, Newspapers, and other can be ordered divect of 
THE ELECTRICIAN ^ Printing and Publishing Company, Limited. The 
well-known *' ELECTRICIAN" SERIES of Standard Electrical Works at present 
consists of — 


E CAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YOUNG, M.I.E.R. Price 10s. 6d., free ; abroad 11s. 
THE STUDENTS’ GUIDE TO SUB CABLE TESTING. ean? 


Messrs. Н. К. C. FISHER and J. C. H. DARBY. Price бе. net; abroad, бе. 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
ЕЕЕ With an introduction оп the history of Crookes Tube and 
tgen Ray work, and a chapter giving '' Practical Hints” on the subject. 


THE POTENTIOMETER AND ITS ADJUNCTS. By W. d. Fun. 
LOCALISATION OF OF FAULTS IN ELECTRIC LIGHT MAINS, By F. O. 


MOTIVE E POWE R AWD GEARING, By E. Тавмілтт CARTER, Price 


13s. 64. 
SUB CABLE gina AND REPAIRING. By H. D. Wurm- 
BON. Price 12». 6d. 


iier tern LABO TORY NOTES AND TORES (Klemen 
coed). Arranged by Dr. J, A. FLEMING, M. A., F.R.S. Printed 


PE TM THEORY. By Orven Hzavisma, Voll. Price 


free 18s. Vol. II. Price 12s. 60d: ; 

THE AL ATE CURRENT 0 THEORY 
PRACTI Dr. J. A. FLEMING, VOL. 1.—THE INDUCTION oF 
ELECTRIC NEW 38 Price EE 105 por owe vo 
THE UTILISATION OF INDUCED C 


and 


ELECTRIC LAMPS AND ELECTRIC LIGHTING. Br f. J. A. 
FLEMING, M. A., D. Sc., F.R.S. New Edition. 98 original illus ns, price ба. 


нале INDUCTION IN IRON AND OTHER METALS. By Prot. 
A. EWING, M.A. New edition. Price 10s. 6d., post free ; abroad 11s. 


ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s. 6d. post free. 


THE ART OF ELECTROLYTIC SEPARATION OF METALS . 
and Practical), By Dr. GEORGE GORE. Price 10s. 6d., post free. 


ELECTRO-CHEMISTRY. By Dr. GzogaE Gorm. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. Е. Квкишлт 


and H. D. WILKINSON. Price ба. 
DEUN] m AND CO тоз (Theory and Praetiee). By 
BYMOUTH. Price 7s. 6d. 


THE INCANDESCENT LANP AND ITS MANUFACTURE, By Gamar 
A POCKET BOOK OF Fer ENGINEERING FORMULE. By 


ER Gm and H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 8s. ; 
Gnd 198. 6d. t free. New edition in the 
“THE ELECTRICIAN ^ P In Two Vola, Paper oov | 
port toe 2.91. шо F sock debi 
WIRELESS t 


HY: HÓiGNALLING ACROSS SPACE WITHOUT Wings 
BY ELBOTRIO WAVES. By Dr. O. J. LODGE. New Edition. net. 


A DIGEST Er THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
TRACTION, EBD ORAE TELEFHODES. 4 Ta. A. C. CURTIS-HAYWAED, 


| 1900. Price 8s. 
CARBON 1 TOR ALL ELECTRICAL PURPOSES, By Franom 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, A Practical 


uude to the Establishment of a Carbon Manufactory. 


ТЕЕ IT STEAM ENGINE INDICATOR AND INDICATOR DIAGRAR. 
Edited by W. W. BRAUMONT. Price За. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION. 


Price 5s. 


ý ELECTRICIAN ” SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARC. —By Mrs. ArRTON, This work is in the press and 
will contain an historical sketch of the early experimenta ou the 
electric arc, as well as the important results of recent research. 

PRIMARY BATTERIES.—A work on this subject will shortly be published, 

brio the theory and practice of the Primary Battery up to date. 

The bod will be » fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wapz. Fully illustrated. The 
Author in tbis work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN" WIREMAN'S POCKET.BOOK.—Edited by F. C. 
RarHaEL. “The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 

THE ee Dane SINCLAIR and F. C. RAPHAEL. 


— — — AR — — — 


SPECIAL N NOTICE. 


Last week's number of THE 2 ELECTRICIAN " completed Vol. XLV, 
With this week’s number is issued (Gratis) the Index to the Volume. 


Complaints of non-receipt should be promptly made to the Publisher, 


NOW READY.—Vol. XLV. of “Tue ELECTRICIAN.” (982 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18s. 6d. Also ready, Cases 
for binding. Price 2», by post, 28. 3d. 

A complete set of Tux ELECTRICIAN” (1878-1900) can now be supplied, 
These sets are very scarce, and early application should be made, 


SMALL ISOLATED ELECTRICITY WORKS. 


An important consideration affecting the development of the 
electric supply industry in the United Kingdom is the 
attitude adopted by consulting electrical engineers towards 
the creation of separate supply works in individual areas each 
controlled by its own local authority. We have frequently 
touched upon this question, and have called attention to 
its bearing both upon the electrical industry and upon 
national industrial development. But we are induced once 
more to notice this matter, partly on account of the 
large increase in the number of quite small electricity 
supply works throughout the country during the past 
year or two, and partly through some remarks embodied by 
Mr. C. 5. Vesey Brown in an article оп “ Electricity Supply 
for Small Towns," which we published in our last issue. 
Mr. Vesey Brown advances the following views :—“ It 
is perhaps too late now for an alteration in the law with 
respect to the granting of provisional orders, but the writer 
is firmly of the opinion that if each town and district was 
originally made the owner of the right to supply electricity, 
and given, say, five years in which to make up its mind 
to supply under statutory powers, and if nothing was 
done to carry out these obligations, to transfer the con- 
cession, either by suction or by some equally convenient 
means, that there is not a town or district in this country 
which would not be operating an electricity works at the 
present day.” With regard to these remarkable views, we 
may say in the first place that we sincerely hope that it is not 
“too late for an alteration in the law with respect to the 
granting of provisional orders — especially to local 
authorities. But we do not look for such alteration as 
Mr. Vesey Brown appears to desire. We look, on the contrary, 
for legislation which will restrict rather than extend the period 
during which a local authority with & dog-in-the-manger policy 
can legally pretend to be making up its mind about local 
electricity supply. To contend that so long a period as 
five years 0 municipal-minded uncertainty is essential or 
at all desirable in the public interests is really preposterous. 
We look also—contrary to Mr. Vesey Brown agaiu—for a 
change in legislation which will diminish rather than augment 
the number of local authorities in the United Kingdom 
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which will be able to acquire power io erect separate 
electricity works. Diminution in this number of local autho- 
rities, of course, would naturally be effected by trans- 
ferring the right to obtain powers from the smaller to the 
larger local authorities, in such а manner as to foster 
an increase in the area and population supplied from 
each separate electricity works. The present tendency to 
erect a separate supply station in each little village and hamlet 
is injurious to the industrial welfare of the country, and in 
the long run it will prove highly injarious also to the best 
interests of electricalindustry. This is all the more manifest 
when regard is paid to the claims which are being advanced 
on behalf of such municipal works, and are being largely 
recognised, that these works are to be protected from compe- 
tition from independent concerns capable of supplying in a 
cheaper and better manner. Protective policy extended to 
petty areas is not necessarily petty, but is likely to be 
stupendous, in its national issues. 

Not merely politicians, however, with a mania for carrying 
municipalisation to its utmost limits, but, in a lesser degree, 
the consulting engineers within the very doors of the electrical 
profession, are responsible for the modern tendency towards 
increase in the number and corresponding decrease in the 
size of electricity supply works—this process of fractioning 
which we have been describing. Half a loaf is better than 
no bread; even a small slice is preferable to nothing; and 
where the number of clamourera for jobs is far in excess of 
the number of jobs available, there is much that is potent in 
human nature to urge each individual to seize ‘each small 
fraction of a legitimate job and make it his own exclusively, 
whenever it comes within his reach. When, for example, 
а consulting engineer in a comparatively small way of 
business is engaged by the local authority of a small town, 
bordering upon a large city with a flourishing electricity works, 
to report on а scheme of electricity supply, his professional 
instinct tells him that this small town forms naturally a 
fraction of the proper area of the neighbouring works; but 
bis business instinct tells him, contrarily, that if he recom- 
mends that the town be merged in the city by the disposal 
of its provisional order to the larger concern, he will be 
paid no more than the few guineas for his report, and will 
lose the usual commission upon the cost of erecting 
separate works. Knowing, or shrewdly suspecting, as in the 
majority of cases the engineer would do, that the local 
authority engaging him means to have its own electricity 
works whatever he may advise, it is, perhaps, too much to 
expect of human nature that the man would refuse to allow less 
wise counsels to prevail than those which he knows to be the 
best. He can hardly be expected to throw up a job merely 
because his clients do not wish to have it carried out in 
the most satisfactory manner. Nevertheless, we think that 
consulting engineers are often largely to blame for not calling 
the attention of their clients, in the first instance, to the 
superior merits of a scheme by which they would obtain 
electric supply more cheaply and often more securely from 
existing larger works in the neighbourhood. The technical 
aspects of the question cannot be supposed to present them- 
selves to the non-technical mind of even an unbiassed town 
councillor, and it is the duty of the consultant to see that 
those he is advising are at the outset presented with a clear 
statement of the true character of the problem and its best 
solution. 

Those whose mental purview is unable to grasp the broad 
and far extending outlines of the question we are considering, 
have sometimes criticised our strong expressions of opinion, 
on the ground that they do not consider they are quite justi- 


fied. “ What matters it, they say, if every little village 
and hamlet in the country does happen to be provided with its 
own small electricity works in a corrugated iron shed or disused 
barn? The works have cost little; will have done something 
to justify their existence in the few years of their life; and they 
can be sold for something whenever a better electric supply 
is available in the neighbourhood.” All this sounds very 
plausible; but it is nevertheless fallacious. Beyond question, 
there is no objection to the mere existence of a steam driven or 
gas-driven dynamo in a barn, in any village or small town 
where such a form of electric supply can be made to pay. The 
mischief is not in the works themselves, but in the vested 
interests which they represent. It is in such vested interests 
as these, firmly established, that the broader and fuller 
development of electricity supply in the future will meet with a 
formidable obstacle, comparable with, or perhaps even greater 
than, the obstacle which the early development of electric 
lighting in this country encountered through the vested 
interests in gasworks. History is merely repeating itself, with 
this difference, that the enemy is now a traitor in the electrical 
camp instead of an avowed foe outside of it. | 


— 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsz.] 


Unipolar Discharge. When the charge of a body is increased 
beyond a certain point, a disruptive charge takes place through 
{һе surrounding medium. Оп raising the temperature of the 
body to incandescence, the discharge potential is lowered, and 
the lowering is greater for negative than for positive charges. 
Hence at а certain difference of potential, either positive or 
negative, a negative charge alone will be discharged. This 
is the unipolar discharge produced by heating, and J. Stark 
offers the following explanation for it: At the surface 
of the glowing body, positive and negative ions are 
liberated, partly owing to the high temperature, and partly 
owing to the ultra-violet light radiated from the body. 
Under the force exerted by the charged body, these ions are 
driven into the gas, and produce or increase the conductivity 
of the latter. If the body is negatively charged the negative 
ions will be sent out with the greater force, and since their 
speed is greater in every case than the speed of the positive 
ions, they will produce a greater amount of gaseous ionisation 
than the positive ions would in a similar case. That ionisation, 
and not mere field strength, is the determining factor is 
shown by the fact that if a carbon filament charged to 
— 100 volts is confronted with an electrode at — 5,000 volts, 
no charge passes, since the negative ions cannot leave the 
glowing filament. But a discharge passes at once on earthing 


the electrode. 
IJ. StaRK, Physikal. Zeitschrift, October 13, 1900.] 


Relays in Wireless 'elegraphy.—In a polarised relay the 
armature їз immediately attracted by the core as soon as 
the first traces of a current traverse the coil. But before the 
relay circuit is closed the armature has to perform its excur- 
sion, which takes a certain time, ¢,. Such a retardation does 
not occur on breaking the circuit, as the least motion of the 
armature interrupts the relay circuit. The question of suc- 
cessive relays is treated by Guarini and Poncelet in accordance 
with these considerations. If ¢ is the duration of а signal at 
the transmitting station A, ¢, the duration of excursion of the 
armature of à Guarini relay at R, and t that of the relay 
at the receiving station B, then the net time available for the 
registration of the signal at B is 


T-t- (ti 4- t). 
If there are » relays between А and B, this formula becomes 
1 =- (Te 4 £, +t). 


To have T>0, t will have to be larger than the remaining 
terms, and that becomes increasingly difficult as the number 
of successive relays is inereased, M. Guarini therefore con- 
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structs the relays so as to have very small armature excur- 
sions, and to be sensitive to currents of only 0:00005 amperes. 
In wireless telegraphy, a limit is set to t not by the capacity, 
as in line wires, but by the inductance of the transmitting 
coil, which plays a corresponding part. 

[GARNI and PowcELET, Comptes Rendus, October 8, 1900.] 


Magnetic Field due to a Moving Electric Charge.—AÀ8 a 
farther test of the mutual action between a moving charge 
and a magnetic field (see The Electrician, Vol. XLV., р. 894) 
V. Crémieu has tried whether any converse effect is produced, 
i.e, whether a changing magnetic field produces any motion 
of an electric charge suspended in it. The apparatus consists 
essentially of an aluminium disc mounted in a glass frame and 
suspended by three silver wires close together. The disc is 
perforated in the middle so as to allow the core of an electro- 
magnet to traverse it without touching it. The coils of the 
electromagnet nearly touch the disc above and below. The 
disc is divided into two portions joined by plates of mica, so 
that when it is charged through the silver suspension there 
are two separate charged bodies in the magnetic field. The 
force experienced by each charge should be 

dH 


€__— 

dt 
where є is the charge and Н the field. Hence the working 
of the magnetising circuit should produce a deflection of the 
suspended disc. The moment of the force should have been 
600 to 800 x 1075 ergs., which should have given a deflection 
of 10cm. to 140m. on the scale used. But no deflection what- 
ever was observed, thus confirming the negative result pre- 
viously obtained. The author, therefore, again concludes that 
Sr is no force experienced by a moving charge in a magnetic 

field. 

(V. CRÉuIEU, Comptes Rendus, October 8, 1900.) 


Magnetisation and Torsion.—From the ample materials 
supplied by Grósser, К. Schreber has unravelled the following 
regularities in the complicated relations between magnetisa- 
tion and torsion: Every iron or steel wire free from torsion 
acquires a permanent twist under magnetisation, which, with 
increasing field intensity, tends towards a maximum. The 
direction of the torsion is, strange to say, independent of the 
direction of magnetisation. In fact, it is reversed several 
times in the same wire as the field increases in strength. In 
iron the previous history of the wire does not seem 
to affect the amount of the twist, but in steel 
it does, to an extent which cannot as yet be stated 
in a simple manner. Moreover, the permanent twist 
is greater in steel than in iron. Besides the permanent twist, 
the wire experiences a temporary twist, which increases with 
the field as soon as the permanent twist has attained its 
maximum. Beyond that maximum, also, the temporary 
twist has always the same sign. An eye looking along the 
lines of force would always see the twist taking place in the 
direction of the hands of a watch. This practically diminishes 
the torsional elasticity in that direction. The observation 
recalls the phenomenon of the twisting of cathode rays in a 
magnetic field running along them. 

[K. ScunEBEB, PAysikal. Zeitschrift, October 13, 1900.) 


Frequency of Alternate Currents.—A. Samojloff has acciden- 
tally discovered а very simple method of determining the 
frequency of an alternating electric light current. In the 
course of some physiological experiments on the intermittent 
excitation of the retina, made with a disc consisting of black 
and white sectors, he noticed that when illuminated by а 
glow lamp the disc appeared to stand still when revolving at 
a certain rate. That rate was the rate at which the 
alternations of black and white at any given point of 
the disc were synchronous with the alternations of the 
luminosity. The periodical partial extinctions of the 
filament, though imperceptible to the eye, were evidently 
sufficient to make the intermediate grades between a 
maximum or minimum of whiteness disappear, and thus to 
produce the appearance of a disc at rest. Hence it is only 
necessary to place a revolving disc near the lamp and to alter 


its speed until it appears to stand still. The number of white 
sectors, multiplied by the revolutions per second, gives the 
number of reversals per second of the current. The frequency 
of a Wehnelt interrupter may be similarly determined by 
mounting it in parallel with an arc lamp and treating the 
latter as an alternate-current lamp. This may be done in 
daylight. 
[A. Samostorr, Ann. Physik, No. 10, 1900.) 


Glow in Vacuum Tubes.—If the influence of heat upon the 
electric glow in a gas is to be determined it is not advisable to 
heat the whole tube, as in that case the conditions of discharge 
are totally changed. J. Stark therefore employs a looped 
carbon filament, with its plane normal to the axis of the tube, 
carefully insulated, and rendered incandescent by an inde- 
pendent current. To avoid justifying Lehmann's supposition 
that the dark space observed round the glowing body isa dark 
cathode space due to an independent discharge, theauthor works 
with a high-potential continuouscurrent rather than an induction 
coil. All the results point to the theory that a simple increase 
of temperature stops the luminosity of a gas under an electric 
discharge. Hittorf's idea that this is due to a stoppage of 
the phosphorescence is hardly tenable in view of the dark 
spaces observed at ordinary temperatures. The probable 
explanation is that the increase of temperature brings about 
an increase in the conductivity, and a consequent reduction of 
the potential gradient. This is corroborated by the fact known 
for some time, that in a stratified discharge the dark portions 
are the portions of minimum potential gradient. 

(J. Stark, Ann. Physik. No. 10, 1900.] 


PARLIAMENTARY RECORD FOR 1900. 


The prelude to the year of electrical activity in Parliament 
which is now closed, and especially the prelude which struck 
the keynote to the Private Bill legislation for schemes for 
wholesale electricity supply, was undoubtedly the Joint 
Committee of both Houses of Parliament, which sat last 
year to consider the legislative and national aspects of 
what has been called, somewhat uncouthly, the supply of 
“ electricity-in-bulk.” Hitherto the applications of electrical 
power to the technical industries, which have already 
been so widely made on the Continent and in foreign 
countries, have been checked in this country by many 
causes, perhaps the chief among them being the opposition 
of the municipalities to any attempt on the part of private 
individuals to cater for the public in the supply of elec- 
tric current. This year, however, Parliament has kept such 
opposition within limits, and has passed several measures 
dealing with the supply of electrical power which are of 
the utmost importance from the point of view of the elec- 
trical engineer and of the public. Apart from these great 
supply schemes, the year has been one of exceptional activity 
in electrical matters in Parliament, as there has been a great 
increase in the number of bills for electric tramways and for 
electric lighting, and in addition a few bills for quite novel 
schemes, such as electrical carrier-bridges over rivers and the 
Manchester and Liverpool Express Railway on the mono-rail 

stem. 

We have already described the nature of the different 
supply schemes before Parliament, and during the sittinga of 
the Committees we gave, week by week, reports of the discus- 
sions and of the evidence. Now that the session is closed it 
may prove of interest if we consider briefly the results that 
have been achieved by Parliament during the session in 
connection with these measures. 

The important schemes for distribution of electrical energy 
over large areas merit first attention, and at the outset а 
word may be said in reference to the constitution of the 
House of Commons Committee, presided over by Sir James 
Kitson, to which the principal electric power schemes were 
referred. Lord Balcarres in the House of Commons moved 
that the committee to consider these schemes should be 
chosen by the Committee of Selection. After some opposition 
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and considerable discussion this motion was carried, so that, 
instead of being relegated to the tender mercies of the usual 
* Hybrid Committee,” containing large representations of 
supporters and opponents of the schemes, each fighting 
for his own hand, these bills were sent to a strong committee 
of seven members. It is most gratifying that the importance 
of the issues at stake was recognised by the House. Although 
two of the echemes did not come before this committee, its 
decisions were adopted and applied, so far as possible, to 
these two schemes, so that uniformity might be obtained 
throughout. | 

In all, seven different power schemes came before Parliament 
last session. Five of these affected areas situated in 
England, while two were Irish schemes. One of these last 
(the Shannon Bill) passed the House of Commons successfully, 
but was rejected by the House of Lords. Of the five English 
schemes four have passed both Houses and have received 
royal assent. These are the County of Durham Electrical 
Power Supply Bil, the Lancashire Electric Co.'s Bill, the 
South Wales Electric Power Bill, and the North Metropolitan 
Electric Supply Bill The fifth scheme, the Tyneside Elec- 
trical Power Bill, failed to get beyond the first stage of 
committee. Perhaps this ought not to surprise us, for it will 
be remembered that to a certain extent the Durham and 
Tyneside schemes were rivals. A glance at the maps of their 
areas, given in our issues of May 4 (p. 58) and May 11 (p. 80), 
will show that they overlapped considerably, as each included 
some 65 square miles along the south bank of the River 
Tyne. Either, then, this strip had to be cut out of one 
of the schemes or free competition between the companies 
allowed in this area. As to the first alternative, the whole 
argument for the Tyneside Company was based on the benefit 
of having its area equally along both banks of the river; 
while as to the second, the local authorities along the 
south bank approved of the Durham scheme and opposed the 
кеш bill, except the authorities of Felling and Hebburn, 
which opposed botb, It was impossible, therefore, for the 
Committee to cut out this strip of land from the Durham 
scheme and give it to the Tyneside, and we do not 
consider that they acted unwisely in refusing, at the present 
stage, to allow competition between the companies. The 
Committee made it clear, however, that unless a local 
authority was willing to supply electricity at reasonable rates 
for all purposes, it was right that the public should be allowed 
supply from some other body willing to undertake the duty. 
Here, however, various authorities expressed their ability and 
their readiness to give such supply at rates which compared 
quite favourably with the proposed rates in the bill, and this 
no doubt influenced the Committee. One thing at least is 
gained by the discussion of this scheme. The principal local 
authorities have, by their statements in evidence, practically 
pledged themselves to give a good and cheap supply of elec- 
tricity for motive power as well as for lighting. 

Another point against the Tyneside bill was that, whereas 
the area of the Durham scheme included large rural districts 
where there will be, for a time at least, only small or average 
consumers, the Tyneside promoters had simply drawn a line 
round the “ fat” industrial districts along each bank of the 
river, and paid little attention to small consumers. This lack 
of special protection for small consumers was specially referred 
to by the chairman of Committee, and was admitted by 
the promoters. Further, by the inclusion of rural areas the 
Durham scheme may, and probably will, lead to the growth of 
industries in such areas, thus relieving the pressure in towns. 
This was a strong argument in favour of the Durham bill. 

The most pleasing feature in the discussion of the Durham 
scheme was the very sensible view taken by the local autho- 
rities of the area involved. Almost all supported the scheme ; 
several have already arranged to take supply. The opposition 
of the districts of Felling and Hebburn need not be dwelt on 
here. Unfortunately, however, the House of Lords were 
influenced by that opposition, and only allowed wayleaves to the 
company in these two districts. The ridiculous consequence 
of this is apparent. Suppose Felling and Hebburn become 
convinced, as we have tried to conyince them, that their own 
schemes for a cheap supply of electricity are quite Utopian, 


and that they could do much better by taking supply from 
the new company: they cannot now get such supply, 
because the company has no power to give it in these 
districts. Yet in the original bill the company did not 
seek to compel these authorities to take supply from it, 
but sought only powers to give supply in bulk to the 
local authorities should they desire it. Had this power 
been given by the Lords, as it was given by the Commons, 
then Felling and Hebburn might have gone on with their own 
schemes, and have suffered no more inconvenience from the 
company than they will now, except that under the original 
bill the company might have supplied in bulk to factories in the 
district, which cannot be supplied under the scheme at 
present under discussion by Felling and Hebburn. 

Had the Lancashire Bill become Jaw in the form in which 
it passed the House of Commons its scope would have been con- 
siderably wider, and therefore even more interesting than it 
nowis. But the House of Lords has thought proper to exclude 
from the scope of the bill the areas of Liverpool, Manchester, 
Bootle, Salford, and Stockport. Even ‘‘docked” in this 
manner, however, the Lancashire scheme is a most important 
one for electrical progress in this country. It is the largest 
of all the schemes brought before Parliament this year. The 
opposition to the scheme consisted principally in the familiar 
objection by municipalities to a company having power to lay 
mains through their streets, which were alleged to be already 
over-crowded. Perhaps there was something to be said for 
the argument that the saving gained by placing generating 
stations near collieries would be absorbed by the cost of mains 
to outlying districts; but we do not think that it is sound, 
especially in a district like the Lancashire coal field, and we 
entirely fail to understand the statement made by the engineer 
to the Manchester Corporation (as reported in our issue of 
June 22), that it is not practicable to carry electricity for a 
long distance in this country." This statement seems 
ridiculous unless by “ practicable” is meant economical,“ 
in which case, since the problem has not yet been tried 
on a large scale here, it can only be considered as an 
expression of opinion. No doubt this large scheme, when 
it comes to be actually carried out, will present many 
problems requiring consideration with a view to economical 
working; but these will rather be problems as to choice 
between alternative courses, and not serious obstacles to its 
completion. 

There was a very great resemblance between all the schemes 
which have passed Parliament. The Durham scheme, as we 
have already said, was practically the Lancashire scheme in 
miniature; or perhaps it would be nearer the truth to say that 
the Lancashire scheme was really the Durham scheme taken 
four times over, for the promoters do not intend to supply the 
whole area ultimately from one generating station, but from 
four, the sites being at Wigan, St. Helens, Little Lever, and 
Eccles, near Manchester, each station to have a capacity of 
15,000kw. A glance at the map of the area, on p. 81 of 
The Electrician for May 11, will show that these four stations 
are all situated in the South Lancashire coal field, so that the 
cost of fuel will be low. There was one important distinction, 
however, between this and the Durham scheme, in that the 
Lancashire promoters did not ask powers to supply individual 
consumers directly. Thus there is no competition either 
directly or indirectly with any of the local authorities. 


In the case of the South Wales Power Bill, again, the pro- 
moters did not seek anything in the nature of a monopoly of 
supply in their area, but only “the right to trade in the 
ordinary course of commercial competition in the business of 
electrical supply " to ‘‘ wholesale consumers,’’ that is, persons 
undertaking to take not less than 20,000 Board of Trade units 
рег annum. One feature of the South Wales Bill is that the 
promoters are all connected with the industries of the area 
embraced by the measure, the extent of this interest amount- 
ing to as much as £22,000,000 of capital. Thus the principal 
customers of the company will be the promoters themselves, 
80 that this company has an excellent prospect. The principal 
Welsh collieries and seaports are included in the area (see the 
map on p. 57 of The Electrician for May 4), which extends 
altogether to 1,034 square miles. 
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Compared with the Lancashire and South Wales schemes, 
that of the North Metropolitan bill is small, so far at least as 
concerns area of supply, which is only 18 square miles in 
extent. But the scheme is important when we consider the 
nature of that area, for it adjoins the metropolis and has a 
great population. Yet at the present time, with the exception of 
the Harrow district, it is absolutely barren of electricity supply. 
The nature and extent of the area will best be understood by 
reference to our map of the district on p. 207 of The I-lectrician 
for June 1. Leaving aside the probability of the growth of 
small manufacturing trades, especially in the neighbour- 
hood of the river Lea, when once a good supply of electric 
power is provided, the area at present contains many estab- 
lishments where such supply would be most advantageous, 
and also a considerable number of light railways and tram- 
ways, on which sooner or later electric traction is bound 
to be used. The promoters of this measure do not propose 
to sell to consumers directly, but only to those who have 
already Parliamentary authority to supply electric current. No 
serious opposition was made to the scheme, and it has become 
law with but little change from its original form. 


The clauses drafted by the Committee of the House of 
Commons to mark the limitations of the general powers 
granted to the electric power companies were given in our 
reports of the proceedings before the Committee. It will be 
seen from these clauses that the companies have authority to 
supply electricity for power only, except that where it is 
used for power, there also it may be used for lighting works 
premises. If any company desires to supply for lighting, 
other than a supply in bulk to a local authority, it must procure 
a provisional order in the usual manner. The second clause in 
this section prevents any supply by the company in the area 
of an authorised distributor" without the consent of that 
authority, but it is fortunately enacted that the Board of 
Trade shall have the right to decide whether consent is 
unreasonably withheld. This will prevent any “© pigheaded- 
ness" on the part of local authorities from depriving the 
population of their districts of а good and cheap eleotrical 
supply. The third clause, as we have already pointed out 
(The Electrician, July 6, p. 407), may lead to friction between 
local authorities and companies in arranging the terms in 
the provisional order upon which the municipal authority may 
take over a portion of the company's system. 

Besides these general clauses, special arrangements had to 
be made in some of the bills on the question of overhead wires. 
Thus in the Durham area on this point urban authorities are 
given an absolute veto for their districts, while rural authori- 
ties have a qualified veto. Elsewhere urban authorities have 
only a qualified veto. A serious argument was made by the 
local authorities in the case of the Lancashire scheme that 
they ought to be given a voice in the construction of mains, 
material used, covering, &c., but the Committee very rightly 
decided that the local authority should have no power over 
the nature of the cable, but over the route only. The Com- 
mittee also reduced the standard dividend from 10 per cent., 
as proposed in all the bills, to 8 per cent., but allowed an 
additional 1 per cent. to be paid for every 5 per cent. reduction 
in the price charged for current. 

These, then, are the principal features of the four electric 
power schemes which have received the sanction of Parlia- 
ment during the 1900 Session. To carry them out effec- 
tively will, of course, take some time; but the Committee 
has taken care that due expedition shall be made by decreeing 
that, if within two years of the date of the passing of the bill 
the promoters have not substantially commenced to carry out its 
powers, and if within four years they have not erected genera- 
ting stations, an order may be made by the Board of Trade 
bringing such company’s powers to an end. The areas of supply 
of the schemes we are considering are among the very best 
industrial areas of England. What exactly are the prospects of 
financial success in relation to the schemes it would be hard 
to say, and indeed useless to speculate upon. So much 
depends upon the encouragement received from manufacturers, 
and time alone will show what that is to be. As regards 
supply in bulk to local authorities, we feel assured that it 
would be a great advantage to local authorities to take such 


supply instead of generating for themselves. The passing ot 
these bills by Parliament is certain to lead to others being 
promoted ; and indeed, already similar schemes are being pre- 
pared for next session dealing with parts of Lanarkshire, 
Ayrshire, Renfrew and Dumbartonshire, and with the 
neighbourhood of Glasgow. 


Before turning from these power projects to the minor bills 
before Parliament, we may take a glance at the rejected Irish 
scheme—the Shannon Water and Electric Power Bill. A map 
of the area and an explanation of the nature of the scheme 
were given in Zhe Electrician for July 13. There seemed 
good reason to hope that had this scheme been carried out, 
industries would have sprung up providing occupations for 
the people of the districts, and bringing money to their 
pockets, but the House of Lords Committee considered of 
more importance the prospect of damage being done to the 
salmon fisheries, said to be worth £40,000 a year, and rejected 
the bill. If it be objected that the growth of industries in 
the district when such а scheme should be carried out is purely 
hypothetical, it may at once be answered that the damage to 
the salmon fisheries from such a scheme is equally hypothetical. 
And if a choice had to be made between the two, there need 
be no hesitation in deciding which is calculated to procura 
the greatest good for the greatest number." It is especially 
regretable that this scheme was rejected, because аз an instance 
of generation of electrical energy by water power it would have 
been of the greatest interest. We hope a further effort will be 
made to have the measure carried through Parliament, and we 
are glad to learn that such an effort is likely to be made. 

The power schemes have undoubtedly been the most 
important electrical measures before Parliament this year. 
But there are many points in the minor measures which merit 
our attention. The one possessing greatest novelty was the 
proposal for an electric express railway on the mono-rail 
principle from Manchester to Liverpool, the speed of the trains 
to reach as much as from 110 miles to 120 miles per hour. It 
seemed to be recognised that in the traction of the future 
electricity will have a foremost place, and that a much higher 
speed can be attained electrically than by steam. Much 
evidence was given on the merits and possibilities of the 
scheme. But in spite of this, difficulties, both legal and 
engineering, presented themselves to the mind of the 
Committee, and finally the bill was rejected. The legal points 
were (1) the question whether sufficient protection was given 
by the bill to the districts intervening between Manchester 
and Liverpool, none of which would benefit directly by the 
railway, as there were to be no stoppages between the terminal 
stations; and (2) the fact that the proposed line interfered 
with the use of land at Liverpool acquired by the Mersey 
Docks and Harbour Board, and intended to be used for 
additional docks. The first of these points does not seem to 
us to be serious; if the district councils receive payment for 
allowing a right of way, that ends their claim, and all that 
could reasonably be asked is that such payment should be on 
a higher scale than if they benefited by the scheme. The 
second point is more serious, as nothing can well be 
allowed to interfere with the construction of docks in 
an important seaport like Liverpool. The engineering 
difficulty, however, was probably the most serious of all. 
This was the difficulty of applying sufficient brake power to a 
train travelling at such a high speed as 110 miles per hour. 
Several statements were made as to air brakes, short-circuiting 
motors, &c., but these failed to convince the Committee. If 
there is any real difficulty here, then for the safety of the 
public it is well that the scheme should be rejected; but 
surely this is a question which could be readily solved. We 
have already suggested that a good way to determine the 
possibilities of this method of traction would be to construct 
a line purely for light parcel and mail traffic. The experience 
thus gained would decide whether passenger traffic could safely 
be entered upon. It is satisfactory, in the interest especially 
of electrical development, to learn that the Liverpool-Man- 
chester Mono-Rail Dill is likely to come before Parliament 
next session in an amended form. 


(To he concluded.) 
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HUB MOTOR AUTOMOBILES. 


We have had an opportunity of inspecting an extremely 
neat-looking motor car made by the Hub Motor Co. Its 
essential feature is that the motor itself is built into the hub 
of the wheel, so that no gearing of any sort is visible. А 
section of the wheel and motor for a two-passenger carriage 
is shown in Fig. 1. The hub is 9in. in diameter and the 
wheel 20in. The motor has four laminated poles dovetailed 
in a cast-iron yoke, which forms the hub of the wheel. Wooden 
spokes are driven into flanges cast into sockets on the yoke. 
Thus the field magnet revolves with the wheel, and the 
armature, whith is geared to it through single reduction 
gearing revolves four times as fast, so that the actual 
reduction effected is 5 to 1. The vehicle shown to us 
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was built for two passengers, the motors being fitted on both 
hind wheels, the two front wheels being used only for steering. 
А battery of 44 small celle is placed in a box behind the seata. 
The cells were arranged in four groups which could be con- 
nected in series or parallel by means of a controller, the 
motors always remaining in parallel. À larger type of carriage 
is shown in Fig. 2, in which there are four motors, one in 
the hub of each wheel. This carriage is built higher, the 
diameter of hubs and wheels being 11in. and 44in. respectively, 
and the ratio of the reduction being about 12 to 1. In boh 
cases the accommodation for accumulators is small. The 
vehicle, which is built by an American company, is not yet 


on the market in this country. In addition to the syndicate 
which will shortly be selling these motor vehicles in this 
country, a second syndicate is being formed to purchase the 
patent rights so far as they concern omnibuses and heavy 
vehicles. On behalf of the latter syndicate, which is to be 
called the Palace Electrical Omnibus Co., Messrs. Shippey 
Bros. have placed an order for two omnibuses, which will be 
sent from the United States towards the end of January, one 
for 40 passengers, to run from Kilburn to the Marble Arch, 
and one for 30 passengers, to run from Liverpool-street to 
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A “Нов MOTOR” AUTOMOBILE. 


Knightsbridge. If these heavier vehicles prove successful the 
former of these two lines will be an important feeder to the 
Central London Railway. 


THE THEORY OF COMMUTATION.* 


BY C. C. HAWKINS, M.A., M. I. E. E. 


$1. The Short-Circuit Equation with Brush-Contact Resist- 
ance taken into Account.—To reduce the problem of com- 
mutation in the continuous-current dynamo to its simplest 
case, let the machine which is to be investigated be one in 
which the thickness of the brushes is equal to the width 
of а commutator sector, so that there is never more than 
one section short-circuited at a time at each set of brushes. 
Then at any time during short-circuit if i be the 
instantaneous current in the short-circuited coil, and J be 
the normal current in one branch of the armature winding 
(=C, 2p, where p, =the number of pairs of brush arms, and 
C. = the total armature current), the current in sector 1 
is ài —J--r: and the current in sector 2 is i,— —J -- t, the 
direction of the current before commutation being regarded 
as the positive direction round the short-circuit (Fig. 1), and 
due regard being paid to the algebraic sign of i. Thus, at 
‘the commencement of short-circuit, (—J, 1,=2J, and i =; 
as reversal proceeds, i sinke to zero and changes its sign; 
and finally, if the current is exactly reversed at the end of 
short-circuit, i= – J, ii —0, and 7,= —2J. If r be the resis- 
tance of the short-circuited coil AB, and r, be the resistance 
of one commutator connector, eg., BD, then by Kirchoff's 
laws the equation to the short-circuit on the supposition that 
the brushes have no contact resistance 18 


L, e f()- vi rJ -r(-J4i)20; 
f (t) is the E. M. F. due to the mechanical rotation through the 


external field, and every ohmic loss is reckoned as negative. 
This equation may also be written 


= А, + f(t) = (+ 2r)i=0 
(1) 


E JJ ðͥI? 
* From a brochure on the same subject, published by Zhe Electrician 
Printing and Publishing Co. All rights reser wed by the author. 


or L, + f()-Ri=0 um 


G 
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where R =r + 2r, = the resistance of the complete short-circuit. 
The curve of reversing field or E.M.F., being & concave curve, 
is expressed by some such equation as e = /t) = E, 4- Hë, 
where E, is the initial value at the start and is reckoned 
positive or negative according as short-circuit begins behind 
or ahead of the neutral line in the dynamo, or vice versa in 
the motor, and H is negative in the dynamo and positive in 
the motor. The power to which t should be raised varies 
in most machines between the first and second powers, and is 
not strictly constant throughout any great length of the 
interpolar region. As, however, the time of short-circuit 
only coincides with а small angle of movement, a fairly close 
approximation may be made by assuming the E.M.F. to rise 
after a linear law ; a mean inclined straight line may then 
be drawn through the portion of the curve lying between the 
beginning and end of short-circuit, and the equation becomes 
in its general form, / (г) = E, + Ht. 

So far, however, the effect of the brush contact resistance 
has been left out of account, and the importance of this 
is so great that it will be found to be in fact the 
decisive factor in the problem of commutation. As the 
brush leaves the leading sector D and passes on to sector 
C, the area in contact with the former continuously 
diminishes, while that of the latter continuously increases, 
the one varying inversely to and the other directly as the 
time. If R,=the contact resistance of one set of brushes 
when resting exactly on a single sector, and T= the total 


time during which short-circuit lasts, the resistance of the 
brush-toe is at any moment R T/T -t, while that of the 
brush-heel is Ri T, t. 

The full equation to the short-circuit is therefore 


т Nm RT 
Lot ri — rJ +Ù pu t 


-BT „% -A- 0. 2) 

or Ши) R- 8 Qe %o. . (8) 
шер = 

The solution of the above equation bas been completely 


effected by Prof. Arnold and Dr. G. Mie in a series of articles 
published in the //lektrotechnische Zeitschrift for February 2, 16, 


and 28, 1899; and the object of the present Note is to draw |. 


greater attention to the interesting results which follow 
therefrom. Since these articles have not, so far as the 
writer is aware, been translated into English, the 
mathematical solution of the problem is repeated, with 
the kind permission of the authors, together with certain 
further explanations for which the writer is indebted to the 
courtesy of Dr. Mie. 

At the time f= Т, i becomes – J; hence, at the time T — ô, 
when ô is very small, i.e., just at the end of the period of 
commutation, equation (3) gives as а first approximation 


; js T 
-L.(dijdt), y er J. R- ,- *) 1 2JBR,., 20 . (4) 


or L. (diſdt) - 3+ BT. (J+i/T-t)=J.(R+2R,) +er (5) 

Now, ав t approaches T, J + :/Т —/ becomes more and more 
nearly equal to - (Lit) т. If the commutation is not 
exactly performed, and the current is either under- or over- 
commuted, (di/dt);_1 becomes infinite, or the function | 
makes a jump vertically up or down to the value —J,—a 


condition which could not physically exist and which must 
inevitably imply sparking. But even when commutation 
is exactly performed, (di di) = can still be infinite if the 
slope of the curve of i at the final moment is so steep that it 
becomes vertical. Sparking is absent only when di/dt is 
throughout finite, and the problem of sparkless commutation 
therefore consists primarily in finding the conditions which 
render (di dt): r finite. 

There are thus two possible cases. Either, (I.) (di db) r 
is finite, in which case the limiting value of J+.:/T-¢ 
= — (di/dt)t r. and equation (5) gives 

L. (dijdt) uz - R,T . (didt) =т=. (R 2R)) + e 
J. (R  2R) +е, 
(di t) R,T e L ) e (6) 
if 5, — the length of the brush surface parallel to the axis of 
rotation, and [3 = the width of a commutator sector in the 
direction of rotation, the current-density in the leading brush- 
tip at the last moment, or the final «, is then 

PER. " T J. (R 2Ri) er 

| . A (id) 2 NM RT-L ) 

Or (II.) (d/;4t) т is infinitely great. 
To distinguish the condition which decides which of these 


two cases holds, let J. R du i C, and R,T/L--. Let 


T —/—/,; then since i- J 4 i, equation (5) becomes 


or 


d т. à = С, 
dt t. 
l(t, = J) ho 
d(T — Tus i p 
" di, lj s0 
„„ 
. 7 
5 „ 
of which the integral, when т> 1, is 
i QU CLA t. ° ° • ` ° (8) 
т-1 
where А is a constant of finite value; or when r=1, із 
ij, -C. . loge. +A. t, . e "1 e (9) 
Thus, if 7z1, from equation (8) 
=. A. (P- | (10) 
T- 


di J + t C r-1 
— =: - > 0. A . T — 1 0 0 11 
ane PE „„ 
Now, if 72 1, the right-hand side of equation (11) must have 
a finite value, whatever the value of А. But, if 1 1, the 
right-hand side becomes - T +A.. . ; then since 
1-т (Т- ) -T 
(T — t) is infinitely small, the second term is infinitely great, 
unless А is itself = 0, when 0 x © is indeterminate. 
lf r=1, from equation (9) 


J+t=—C.(T-¢).loge(T-t)+A.(T-¢). . 


de J+2 
= =. — C. loge (T- ) A. 

(1), T osel )+ 
The rate of change of current at the last moment must then 
always be infinite, since loge( T- г) is infinity—unless С 
be itself = 0. There must be one point in the magnet-field 
which will give C 20, viz., when er —J(R+2R,), but the 
consequence of the brushes not being set exactly at this one 
point will be an infinite rate of change of the current at the 
last moment. Further, it will be shown later in this parti- 
cular case when C =0 and 7—1 that A is also =0. _ 

Thus, except in the special case of А 20, when (% is 
finite for every value of т, the final rate of change of the 


А L к ! 
current is © when 7 “1, or R. T" and is finite when 7-1, — 


(12) 


and (18) 


D. 
Or R . 
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The next step must therefore be to determine the value of 
A in the practical case of the dynamo or motor, and the 
solution of this question will at the same time establish the 
method of calculating the instantaneous value of the short- 
eircuit current. 


Let p=" be taken as the variable, and equation (8) be 


multiplied by x with the introduction of 7' a8 the symbol for 


nr, us 
r. (0 -K. OL du) 
| x (J- 2) 20, (14) 
or since (t) 2 E, - H. t, 
-“ + b. 1 U. T. 12.0110 


. (U 90-0 (15) 
1— x 


The integral of this equation can be developed in a series of 
powers of г, as : 


iJ. f) E, = AGERE 15 ). « (16) 
where Pir) = yr ye + Aye? Bae i... 
f(x) = bix t H кав о (17) 
Cr) = cav Hats +... 


In order to determine the value of the « coefficients, let it 
first be assumed that there is no external E. M. F. at work, or 


f(t) = O, and let the “ а” power series be inserted in equation 
15 


Thus, i= Jfi(r) and equation 15 becomes 

J. 701-1) J. 1. (171) 
шел еы су. 
where the power series do f ax + а, t. . has to be inserted 
for 7/1. A difficulty then arises in so far as for «=O, the 
term with 1/ becomes infinite; but as it is known that 


the initial value of zis J or а, = 1, this difficulty disappears. 
Thus, for z- 0 


J^ + Јт + т J) 4-9J7 -- 0, 
du a 


g=0 » NT 


similarly to the expression in equation (5) ; therefore, dividing 


But, 


€) 7 
or а, 27 1 7 
1] +т 


The remainder of the coefficients, а„ ag, а,, may then be 
found as follows :— 


Taking equation (18) with J divided out, 


Кы а D o a В) 
de г l-e 
and inserting the power series 
Soa tag e tag? + 
U 
fit =r +arx + ar + азт x8 ꝙ— 
T(fi — 1) = ат +а,тх + атл? + ат. АЗ + " (19) 
. * 
(fi +1) 


үсе 2r + (2 T air + (2 + a, + а,)та? 


+(2+а,+о,+а„)т3+ . . * 


Now, since when z=0, the sum of the first terms of the 
above four expressions, viz., a, T T + ат + 2r — 0, it follows 
that ihe terms containing any one power of z must also 


— — ——— — . 
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separately vanish ; since the first vertical rows on the right- 
hand side of equation (19) =0, 
4 (24 T aT +ат+ (2 +a,)?) 
+ (Bd, +a ＋ dr + (8 +а ar) T ) 1 0 
whence, dividing by « 
да,+ат art (2 +а,)т+х(....) T . ) 1 =0 
and this must be true for every value of x. Therefore if х==0, 
2a; aT +a,7+(24+4,)7=0 
or (2 ＋ 7) = — {a(t +7) +27}. 
Similarly for any other power of = the sum of the coeficients 
must = O, and we obtain in general 
а(1+т)= -(т +2r) 
а{(@+т)= - lav +4) +27} 
a,(3 4 T) = — {a7 t T) t % + 27; 
and so on. | 
(1'o be concluded.) 


THE PRESENT STATE OF WIRELESS 
TELEGRAPHY.* 


BY PROF. A. BLONDEL AND CAPT. G. FERRIE. 


In this Paper the name Wireless Telegraphy is taken to refer 
only to the transmission of signals by means of Hertrian waves 
without the intermediary of conducting wires connecting the 
communicating stations. The history of wireless telegraphy ma 
be briefly summarised as follows: In 1888 Hertz performed his 
famous experiments, but the absence of a sensitive detector 
did not permit him to think of distance signalling. In 1890, how- 
ever, M. Branly discovered the principle of his “ radio-conductor." 
This was re-named “coherer” in 1893 by Prof. Lodge, who in 
working with the instrument destroyed its temporary conductivity 
by a clockwork hammer. М. Popoff, among others, confirmed the 
experiments of Prof. Lodge, and, in particular, made decoherence auto- 
matic by putting the coherer in series with cells and a relay which 
operated a circuit controlling the hammer. Later, Mr. Marconi applied 

. Popoff's vertical wire “feeler,” improved the apparatus for 
producing the waves—making the receiving and sending ends 
symmetrical—and modified for the better the construction of the 
coherer. Mr. Marconi also enclosed his apparatus in a metal 
screening-box, and employed numerous non-inductive resistances 
as shunts on the relay coils &c., and thus protected his coherer 
from radiation produced either externally or internally to the 
screening-box. 

The results obtained by various experimenters show the following 
facts: The distance which can be signalled across depends on the 
height of the vertical wires u:ed, and is greater on sea than on land. 
On sea, in 1897, Marconi's instruments in the Italian navy covered 
9 miles with vertical wires 70ft. to 100ft. long. In 1899, again, 
between Dover and Boulogne, a vertical wire 110ft. high sufficed for 
26 miles. In the same year two vessels of the English navy com- 
municated at a distance of 64 miles with wires 160ft. and 180ft. 
long. In 1900, Mr. Marconi spanned 77 miles with only 140ft. of 
vertical wire. In France, M. Tissot, using apparatus due to 
MM. Ducretet and Popoff, signalled over sea to a distance of 35 miles 
with vertical wires of 90ft. In Russia, M. Popoff accomplished 
the same distance with wires of 180ft. Captive balloons and kites 
have been employed on land for suspending vertical wires. "Thus 
Dr. Slaby, in 1897, with wires of 910ft. long signalled 12 miles; 
M. Voisenat, in 1898, accomplished nearly 6 miles with 120ft. ; and 
Mr. Marconi, in 1899, signalled successfully between Salisbury and 
Bath, 31 miles, using high kites. Lastly, M. Lecarme, in 1899, 
established communication between Mont Blanc and Chamounix, and 
found that a free balloon with a wire of 150ft. could communicate 
with the sending wire (120ft. long) when at a distance of 5 miles, 
and at a height of about 2,400ft. 

The law connecting height of vertical wire and distance of good 
signalling has been given by Mr. Marconi, and confirmed by 
Mr. Gavey, as Hoc JD. Moreover, the heights of the sending and 
receiving wires should be the same and the wires should be parallel. 
The authors own experiments confirm these statements fairly well, 
but point out that the heights may be simultaneously varied within 
certain limits so long as their sum is kept constant. 

Theory of Wireless Telegraphy.—The authors discuss, briefly, the 
various theories which have been proposed to explain exactly the - 
action of the emitting on the receiving vertical wire. Then, after 
referring to a former Paper by one of them (Blondel), which showed 
that the vertical wire oscillator is equivalent to a semi-oscillator of 

E pM ode Io 


* Abstract of a Paper read at the International Electricity Congress, Parit, 
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the Hertz type, they proceed to offer the theory which seems to them 
to be best. The electrical oscillations spread up the wire and agitate 
the ether round the wire. From there the waves spread through the 
surrounding ether; the lines of electrostatic force being in planes 
through the wire and abutting normally on the earth, the lines of 
magnetic force being circles having the wire as axis. There lines of 
magnetic force are especially abundant near the surface of the earth 
in consequence of the well-known concentration effect in the propa- 
tion of waves along conducting surfaces. But the concentration 
oes not prevent the loes into space, in the form of hemispherical 
waves, of a large portion of the original energy. 

The receiving wire being cut at divers heights by the spreading 
circles of magnetic force becomes the seat of oscillatory electromotive 
forces which act on the coherer. The longer the wire the more 
circles of magnetic force cut it, and the stronger the effect on the 
coherer. Guided by this theory the authors have tried experiments 
when the capacity of the oscillator was much increased and the selt- 
inductance much diminished. The apparatus was then, virtually, a 
plate condenser with a very short vertical wire, and with this 
arrangement medium results were obtained. 

In discussing the apparatus used in the production of the waves 
the authors remark that little progress has been made, owing to the 
exclusive attention paid by experimenters to the receiving apparatus. 
It is known, however, that the induction coils employed should be 
as powerful as possible, the sizes most used being those giving 10in. 
to 16in. sparks between points. Of course between balls, with the 
balls attached to wire and earth, the spark becomes reduced to lin. 
ог 2in. The kind of interrupter used in the primary of the induc- 
tion coil seems to matter little in practice. The authors have 
tried an alternating-current transformer supplying a pressure of 
30,000 volts and above, and one of them has had built recently 
a new unipolar type of transformer giving a pressure of 100,000 volta. 
But the use of high-voltage transformers is limited by the facts that 
they are dangerous and absorb a great deal of power. In all cases it 
is found that the material of the vertical wire is almost without 
influence on the signals, that complete insulation— say, by ebonite 
suspension—is very necessary, and that covered wire may, perhaps, 
be useful, in that convective leakage is prevented by the insulation ; 
but far the moet important factor is the height of the vertical wire. 

In the receiving . considerable improvement has taken 
place, especially with regard to the coherer. To explain tlie 
action of the coherer, M. Branly supposes that some modification 
or orientation of the molecules take place through the action 
of electric force. Dr. Lodge attributes the diminution of 
resistance to welding between particles in contact. Whatever 
the intimate cause of the phenomenon of “coherence” it has 
been shown by one of the authors (May, 1900) that a coherer, in 
circuit with cells and а galvanometer, coheres when the potential 
difference at its ends exceeds a certain amount which has been named 
the “critical voltage." This voltage must not be exceeded by that 
of the cells plus that due to the eelf-induction of the relay circuit 
in the wireless telegraph receiver ; and since the “critical voltage" 
is higher with the more oxidisable metals it is advantageous to 
employ filings of the less oxidisable metals. To keep the filings in 
the same state of oxidisation it is advisable to exhaust the space 
between the electrodes. To alter the pressure with which a filing 
presses its neighbours, M. Tissot uses magnetic filings, and moves to 
and from the coherer a magnet whose lines of force are parallel to 
the tube. 

It was natural, as in telephony, to attempt to transform the 
received impulses up to voltages more suitable for detection. 
Mr. Marconi uses such a transformer and calls it a “jigger.” Its 
secondary is wound in layers containing sucessively fewer turns, and 
is included in the relay-coherer circuit. The authors experience of 
the “jigger” is that the small central condenser added by Marconi 
as an attempt to realise syntony has no perceptible action in this 
direction. According to Mr. Marconi, the “jigger” increases the 
distance of signalling by 30 per cent. to 60 per cent. 


Among those things to which investigators should pay attention, 
the authors mention spontaneous decoherers. M. Tommasina has 
endeavoured to replace the hammer decoherer by a magnetic 
decoherer, but, unfortunately, the filings of the coherer ultimatel 
become so 1nagnetised that the “critical voltage " is greatly lowered. 
The same experimenter has stated that good auto-decoherers can 
be made with certain kinds of microphone carbon powder. 
MM. Ducretet and Popoff have used steel powder successfully for a 
similar purpose. 

Other detectors have been tried by Righi, Tuman, and others. One 
of the present authors has used a Geissler tube containing two large 
electrodes almost in contact, but found it less sensitive than the 
filings coherer. M. Neuzschwender makes a detector by taking а 
strip of mirror and dividing the silvering by a slit. If the arrange- 
ment be breathed upon so that some moisture is deposited on the 
slit a current of some magnitude can pass. The incidence of electro- 
magnetic radiation, however, diminishes very greatly the current 
passing. With this “anti-coherer” M. Bela Schafer has covered 
84 miles, using wires 90ft. in length. a 


Telephones as detectors have not been very succeseful They 
would undoubtedly be useful if put in series with a cell and a rapid 
auto-decohering coherer. With the extreme sensibility of the tele- 
phone, coherers of very low “ critical voltage" could be ueed. 

One of the gravest practical disadvantages of wireless telegraphy 
arises from the fact that messages despatched from any station may 
be read by stations for which the messages are not iutended. То 
overcome this ditliculty Dr. Lodge and Dr. Muirhead have developed 
a syntonic system in which the receiving coils and capacity are tuned 
to the period of the emitting apparatus. Mr. Marconi has used 
earth.connected wires placed near the vertical wires and parallel to 
them, in order to attain tuning. And M. Blondel proposed, in 
1898, а synchronisation system in which a telephone with a certain 
frequency of vibration selects the radiation emitted from a vertical 
wire charged at the same frequency by means of an interrupter. 
Lastly, M. Guarini Foresis has, while pans forward some erroneous 
theories, proposed a system of automatic relays of which the results 
are not yet known. 


CORRESPONDENCE. 
ADELAIDE MUNICIPAL TRAMWAYS. 


TO THE EDITOB OF THE ELECTRICIAN. 


Sin: The attention of our client, Mr. Bingham, has been 
called to your issue of the 12th inst., which contains а para- 
graph relating to the Adelaide tramways to the effeot that the 
main difficulty up to the present in the completion of the muni- 
cipal scheme of tramways for the city is a pledge which the 
City Corporation was drawn into some months ago to support а 
fourth proposal made by an outside company promoter. This 
gentlemen ” (onani referring to Mr. Bingham, as it is com- 
mon knowledge that he is negotiating the project) has now 
failed to fulfil his financial guarantees, and, the Corporation 
being thus freed, no great difficulty is anticipated in carrying 
out the municipal proposals with the financial support of the 
constructing companies." 

The statement in regard to the non-fulfilment of the 
financial guarantees being absolutely untrue, we are instructed 
by Mr. Bingham (who reserves all his rights in regard to the 
libellous reflection cast upon him), to call upon you to inform 
us the source from which you obtained the information thus 
published in your paper.—Yours faithfully, Panes & Co. 

14, St. Helen’s-place, London, E.C., Oct. 20, 1900. 


(Reply.) 
1, 2 and 3, Salisbury-court, Fleet-street, London. 
Oct. 24, 1900. 

Sins: I have to acknowledge the receipt of yours of the 20th, 
and in reply beg to disclaim any intention of making any 
reference to Mr. Bingham, whose name we hear for the first 
time from yourselves in connection with this matter, and we 
propose to publish your letter with the same prominence as 
was given to our note upon Electric Traction in Australia, 
which was supplied to us in the usual course by our corre- 
spondent in that country, as relating to questions of public 
interest.—Yours faithfully, 

p. p. The Electrician " Printing & Publishing Co. (Ltd.), 


Messrs. Paines, Blyth and Huxtable, Gro. TUCKER, 
14, St. Helen's-place, E. C. 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 17 to Oct. 23, 
with the ports of destiuation :— 

Africa-—Alexandria, £41; Cape Town, £10; Durban, £502; East 
Londop, £60; Port Elizabeth, £116.  Australasia-—Fremantle, £36 ; 
Hobart, £210; Lyttleton, £68; Melbourne, £122; Perth, £284 ; Port 
Chalmers, £109 ; Sydney, £7,741 ; Wellington, £108. elyium—Oatend, 
£256. Brazil—Rio de Janeiro, £55. Ccylon—Colombo, 49. Chiüi— 
Santiago, £25; Valparaiso, £81. Denmark— Copenhagen, £156 (telegraph 
wire). Germany—Hamburg, £250 (telegraph material). Gibraltar, £354. 
Grecce—Pirwus, £100 (telegraph apparatus). Holland —Amsterdam, £85; 
Rotterdam, £27. Hong Kong, £45. Ind ia - Bombay, £246 ; Calcutta, 
£1,658 (including £223 telegraph wire); Karachi, £12. Juwpan—Tokio, 
£505 ; Yokohama, £4,906 (including £3,793 telegraph cable. Russtu— 
St. Petersburg, £192. Sweden — Gothenburg, £496 (including £596 tele- 
graph wire). (‘ruguny—Monte Video, £30. Total £18,555, against 
£16,961 in the corresponding week last year (Oct. 18 to Oct. 24). 


THE ELECTRICIAN, OCTOBER 26, 1900. 


28 


LEGAL INTELLIGENCE. 


Toppin v. Sanderson. 


In the Lord Mayor's Court (London) last week Mr. Edwin Toppin sued 
Mr. A. J. Sanderson, managing director of the Electrical Inkless Printing 
Syndicate (Ltd.) to recover £500 cash апа 24,500 in fully-paid £1 shares 
in the syndicate under a commission note dated May 16, 1898. The 
commission note set out that in consideration of plaintiff introducing 
defendant to the inventor of a patented printing invention, and in the 
event of defendant purchasing the invention defendant was to pay plaintiff 
а commission of 10 per cent. upon the difference between the price given 
and that received from a joint stock company to be formed. Defendant, 
through а nominee, had purchased from a Mr. Greene a patented printing 
device, and this had been sold to the syndicate. The point the Court was 
asked to decide was whether the parties had been brought together and 
purchase effected through plaintiff's instrumentality. 

After а lengthy hearing the jury were unable to agree, and were 
discharged without giving a verdict. 


London Electrical Cab Co. (Ltd.). 


In the Companies Winding-up Court, on Wednesday, Mr. Justice Wright 
had before him a petition for a compulsory order against the London 
Electrical Cab Co. (Ltd.). The petition was opposed. 

Mr. COUNSELL said he appeared for the petitioners, Messrs. C. R. 
Foster and others. The company was incorporated in 1896, with a 
nominal capital of £150,000 in £1 shares, the vendors being the British 
Motor Co. and the Electrical Power Syndicate, who were to grant the 
company licences under which it was to manufacture and work its cabe in 
the metropolis. Only 63,000 odd £1 shares were allotted. No dividends 
had ever been paid by the comp ny. Іа 1898 a prospectus (the second) 
was issued asking subscriptions for the remaining shares, and in response 
12,900 shares were allotted. The allegations of the petition were that the 
directors had no right to go to allotment, and that they had no right to 
pay away a sum of £21,000 to the vendors, and the petitioners asked for 
а compulsory order. The company was not in voluntary liquidation. 

Mr. STEWART SMITH, for the company, opposed the petition. The 
only effect of a compulsory order would be to put an end to the only two 
assets the company possessed, viz., two licences. The whole of the com- 
pany’s assets had been already divided in a debenture holders’ action. 

His LORDSHIP said it was clear the company could not go on. Its 
undertaking seemed to have been sold. 

Mr. STEWART SMITH admitted that that was so, so far as it was 
possible. The amount realised was 25,562 gross, about £1,000 of which 
was divisible amongst the debenture holders, some of whom were the 
petitioners. The licences granted were not transferable, and one expired 
on the liquidation of the present company. It was important to 
remember that even although the company could not work the licences 
itself it could prevent others from doing so. A compulsory order would 
no doubt serve the purposes of the licensors, but would not benefit the 
company. 

His LORDSHIP said there appeared to be 16,000 shareholders opposing 
the petition and none supporting it. Was anyone paying the royalties 
under the licences ! 

Mr. BRAMWELL DAVIES, Q.C., who also opposed the petition, said 
that some were paid while the cabs were being used. He thought it was 
£4 per annum per cab. The plant had now been sold, and royalties were 
only payable on the user. Under these circumstances he contended there 
was no ground for a compulsory order. 

His LORDSHIP reserved his decision. 


Coventry Gas Fitting, Electrical, and Engineering Co. (Ltd.) 


In the Companies Winding-up Court, on Wednesday, Mr. Justice Wright 
heard a petition for the compulsory winding-up of this company. Counsel 
stated that since the petition had been presented the company had called 
a meeting of its creditora and had laid before them a scheme of recon- 
struction. The directors desired that the petition should stand over for 
six weeks. 

His LORDSHIP allowed the case to stand over for six weeks with liberty 
to apply to restore the petition to the list any time after the first fortnight 


National Telephone v. Exchange Telegraph Co. 


In the Queen's Bench Division, on Wednesday, Mr. Justice Lawrance 
and Mr. Justice Kennedy directed that this action should not be heard 
before Dec. 1, both parties consenting. 


Workmen's Compensation Act. 


Bishop v. Moran.—In the Court of Appeal recently an action was 
heard seeking to set aside а judgment of Judge Parry in the Manchester 
County Court. The plaintiff in the County Court action (a labourer 
named Moran) was in the employ of a chairmaker at 198. a week. In 
July, 1898, he cut off the tips of his fingers. He was paid full wages 
while away from work. He returned to his work with his then employer 
(Bishop) in August, 1898, and in the following December commenced pro- 
ceedings under the Workmeu's Compensation Act for compensation, and 
was awarded Ja. а week. Bishop paid this sum weekly, but reduced 
Moran's wages by Зв. to 163. а week. In February, 1899, Moran left 
Bishop's employment, but Bishop continued paying the 38. weekly com- 
pensation till March, 1900, when he learned that Moran was in the employ 
of the Manchester Corporation at 22s. а week. Upon this Bishop appealed 
te Judge Parry to cancel the payment of the 3s. a week, but Judge Parry 


declined to accede to this request. The case was then taken to the Court 
of Appeal, who, after taking evidence, adjourned the case in order to 
obtain the learned County Court judge's reasons. After these had been 
given and considered by the Court, the Lords Justices said the appeal 
must be dismissed, with costs. 


FORTHCOMING LEGAL CAUSES. 


The following list of cases of electrical interest have been entered for 
hearing at the Royal Courts of Justice, London, during the Michaelmas 
sittings :— 

Court or ÁPPEAL.—CHANCERY DIVISION. —General Appeals. 

Rucker v. London Electric Supply Corporation (Ltd.). (Appeal of plaintiff 
from order of Mr. Justice Farwell, dated February 12, 1900). 

City of London Electric Lighting Co. (Ltd.) v. Corporation of London. 
ое of defendants from order of Mr. Justice Farwell, dated May 3, 

Cuba Submarine Telegraph C». (Ltd.) v. West India and Panama Tele- 
graph Co. (Ltd.). (Appeal of defendants from order of Mr. Justice Farwell, 
dated May 29, 1900). 

Isle of Thanet Electric Tramway and Lighting Co. (Ltd.) v. Abbot. (Appeal 
of plaintiffs from order of Mr. Justice Byrne, dated June 21, 1900.) 

Chamberlain and, Hookham ( Ltd.) v. Corporation of. Bradford. (Appeal 
of plaintiffs from order of Mr. Justice Farwell, dated May 25, 1900.) 

Hawkes v. Leyton Urban District Counsil. (Appeal of defendants from 
order of Mr. Justice Buckley, dated Feb. 28, 1909.) This action is for an 
injunction for nuisance. 

Attorney-General v. London County Council. (Appeal of defendants from 
order of Mr. Justice Cozens-Hardy, dated April 6, 1900.) This action 
raises the right of the London County Council to run omnibuses. 


QuzEEN's BENCH APPEALS.— Final List. 


National Telephone Co. (Ltd.) v. Corporation of Huddersfidd. (Appeal 
of plaiutiffa from judgment of Justices Grantham and Channell, dated 
June 20, 1900.) 

National Telephone Co. (Ltd.) v. Corporation of Tunbridge Wells. 
(Appeal of plaintiff: from judgment of Justices Grantham and Channell, 
dated June 18, 1900.) 

CHANCERY DIVISION. 


Before Mr. Justice Stirling. 
Crompton & Co. (Ltd.) v. Albright. (Action.) 


Defore Mr. Justice Wright.— Actions for Trial. 
Electric Construction Co. (Ltd.) v. Vanderpump and others. (With 
witnesses and motion for judgment.) 
Re Madras Electric Tramways Co. ( Ltd.), Electric Construction Co, ( Ltd.) 
v. Cooper and others. (With witnesses and motion for judgment.) 


Companies Winding-up.— Petitions, 
River Plate Electric Light and Traction Co. ( Ltd.) 
London Electrical Cab Co. (Ltd.) [This case ia reported above ] 
Recording Telegraphs (Ltd.) - 
Coventry Gas Fittings, Electrical and Engineering Co. (Lt1.) [This case 

is reported above.] 
Before Mr. Justice Cozens-Hardy. 

Evered v. Electrical Undertakings (Ltd.) (Action.) 


Before Mr. Justice Farwell. 
Corporation of Wolverhampton v. British Electric Traction Со. (Ltd.). 


Quegy’s Bencs Вехсн Division —(Special Juries). 

Attorney General v. National Telephone Co. ( Ltd.) (Declaration.) 

Gwynne and another v. Medical Electro- Thermic Generator Co. (Ltd ) and 
another. (Personal injury.) 

Non-Juries. 

National Telephone Co. (Ltl.) v. Hack and others. (Injunction.) 

National Telephone Co. (Ltd.) v. Exchange Telegraph Co. ( Ltd.) (Injunc- 
tion.) [See report of this case above.] 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


orum — 


Aberdeen.—For some time past the Tramways committee have 
been in doubt as to the most suitable system of electric traction for 
Union-street. It is now proposed to ask two firms who own surface- 
contact or third-rail systems to each put down a section in Aberdeen 
80 аз to give the committee an opportunity of judging the features of 
the various systems. Tle committee have also requested the 
Westinghouse Company to subinit an offer for their conduit system. 


Association of Municipal Corporations.—A general meeting of 
this association was held on Tuesday to receive a report on the 
Telegraph Act, 1899 (Municipal Telephones), which was adopted at 
a recent conference of corporations. In February the matter was 
referred to a sub-committee with power to procure expert assistance 
as to the practicability of establishing municipal telephone exchanges, 
The committee consisted of representatives from Manchester, Salford, 
Bolton, Hull, Plymouth, Sunderland, Huddersfield, Wigan, South- 
port, and Eastbourne. Several meetings were held, and in May the 
committee reported that in their opinion “the establishment of 
municipal telephony was both practicable and desirable.” The 
chairman of the committee (Ald. Southern, Manchester) and other 
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5 were deputed to wait upon Mr. Hanbury, Secretary to the 
reasury, to obtain information upon tlie following points :— 
1. Whether the Government would allow a postponement of interest 


and sinking fund charges for a period of, say, three years, 

2. Whether the Government would consent to extend the period of 
repayment of capital beyond the termination of tlie liceuce. 

5. Whether the Government could give any guarantee that the 
municipal telephone plant would be acquired by the Government at the 
termination of the period of licence. 4. Whether the Government would 
grant the withdrawal or modification of the royalty of 10 per cent. on gross 
receipts. 

Mr. Hanbury's replies were as under :— 
l. Shall receive fair consideration. 
2 and 3. If the Government acquired the plant at the termination of the 


licence they would acquire it at a price, and the money paid would furnish 
the means for paying off borrowed capital. The Treasury minute either 
did already, or should be made to, provide for this. 

4. No prospect of such relief could be held out at present. 
In July, when the sub-committee's report was received, the 
Conference resolved 

That this Conference recommends municipalities contemplating the 
establishment of a system of municipal telephones to apply for licences to 
expire in 1911, unless there are special or local circumstances rendering a 
longer licence desirable. 


ir Albert K. Rollit, M.P., presided at Tuesday's meeting, when 
the Mayor of Huddersfield moved the adoption of the report on 
municipaltelephones He said the Huddersfield Council had over 
and over again asserted the principle of municipal control over the 
streets, They had no quarrel with the National Telephone Co. 
except on the ground of their charges, which were, they urged, 
excessive. The Town Clerk of Salford seconded, and the Town 
Clerk of Cheltenham said he understood the Government undertook, 
at the expiration of the licence, to purchase the plant at such 
a price as would repay the capital borrowed. Не thought the 
Government should also repay to the local authority any sums that 
might have been spent in respect of capital, sinking fund, and 
interest over and above the income that had been received. It was 
not sufficient that they should repay the bare capital, because in 
establishing the telephone service and bringing it into good working 
order for the Government to acquire municipalities might have 
spent money which had not been recouped to them. Mr. Robinson 
of Tunbridge Wells, said that borough had obtained a licence, and 
the contracts for the installation work had been let They had 
already secured about 330 subscribers, and tlie reduced tariff which 
the National Company had been forced to adopt by the threatened 
competition of the Council had secured for the company an 
increase in the number of its subscribers from 100 to 300, This 
result was altogether a publie benefit, and there would be no 
charge upon the rates. In reply to the Town Clerk of Salford, 
the Town Clerk of Tunbridge Wells said their licence extended 
beyond the year 1911. They «lid not see their way to repay interest 
and sinking fund in 11 years, and had, therefore, taken out a licence 
for 21 years. The National Company had not yet decided whether 
inter- communication should be established, but if they agreed to this 
their licence would be extended on the same terms as the Corporation 
licence. tihe indications at present were that the company preferred 
te compete with the municipal service. The resolution was then 
agreed to unanimously. 


Birkenhead.—The sub-committee recently appointed to consider 
the advisability of reducing the charge for electric current to 4d. per 
unit has presented a report in which they estimate the total demand 
for electricity in the borough for the year ending March next at 
315,223 units, comprising ordinary consumers for lighting 222,330 
units, power consumers 5,111, ferry lighting 70,638, street lighting 
7,414, and Bidston aud Noctorun 10,000. This consumption woul 
have to be increased by 33 per cent. before the income at 4d. per 
unit covered the expenditure. At present the charge commences at 
Gd., with subsequent reductions, making the charge vary from 34d. 
to 6d. per unit. The sub.committee express the opinion that the 
charge cannot be reduced to 4d. without loss. However, they recom- 
mend a reduction to ordinary consumers after Dec. 31 to 6d. per 
unit for the first hour, 3d. for the second, and 14d. after. For power 
and heating, a reduction is recommended from 6d. to 4d. per unit for 
the firet hour, 3d. for the second, and 11d. afterwards. These reduc- 
tions would reduce the estimated surplus on the year from £375 to 
£200. The Gas, Water and Electrical committee recommend tlie 
Council to relieve them of the management of the electric lighting 
undertaking and instruct the Selection committee to report aa to its 
future management. 


Boston. An electrical expert із to be engaged by the Paving and 
Lighting committee to 8 кы the advisability of establishiug 
electricity works. The Council obtained a provisional order this 
year. 


Bournemouth.—A conference between the directors of the Bourne- 
mouth and Poole Electricity Supply Co. and a committee of the 
Corporation will be held at the London offices of the company to 
discuss the question of the acquisition of the company's undertaking 
by the Corporation, 


Bradford.— The members of the Bradford Electricity committee 
were entertained to dinner on the 15th inst. by Councillor F. H. 
Shaw. The company included Mr. Chattock (chief engineer) and 
his assistanta, Measrs. W. Jones, S. T. Dalton, and E. S. Saunders, 
Councillor Shaw referred to the great demand for electric current 
for both lighting and power, which bad been a feature of their 
electricity undertaking from the commencement, The toast of “ The 
Electrical Engineer and his Deputies,” was proposed by Councillor 
Akam, and Mr. Chattock replied. Councillor Croft, responding to 
the toast of his health as deputy-chairman of the committee, said 
that the reduction in price of current from 244. to Id. per unit for 
certain purposes had made their balance-sheet look bad, but he 
believed that ultimately the works would yield a handsome return. 
In 12 months the output had increased nearly 50 per cent, 


Brighton.—The minutes of the Lighting committee presented at 
the Corporation meeting last week recommended that it be resolved 
to send out a circular to wiring contractors in the borough, inform- 
ing them that electric motors exceeding 5 н.р. would be ре at 
460 volts pressure. It was resolved to request the (ieneral Purposes 
committee to include in the bill to be promoted in Parliament next 
session power to enable the ('ouncil to wire consumers' premises 
through the agency of wiring contractors. In moving the adoption 
of the minutes, the chairman (Councillor Briant) said he under- 
stood some opposition had been raised by the Ironmongers’ 
Association, eli had passed a resolution at a meeting, attended. 
also by several electric wiring contractors as well as mem. 
bera, regretting that the committee should see the necessity 
of trying to obtain powers to undertake inside electric wiring. 
He (Councillor Briant) said that, so far from the Corporation elec- 
tricity undertaking interfering with the business of wiring 
contractors, it had virtually made that business, probably nine-tenths 
of which would not have been secured but for the Corporation 
supplying the light at such a reasonable rate. The complaint in the 
past had been that the wiring contractors had not pushed the wirinz 
except where there were considerable fittings to be supplied, because 
it was, he urged, on the fittings that they got their profits. If under- 
taken by the committee the wiring would be done through the wiring 
contractors, Councillor Blaker moved the exception. The traders 
concerned honestly thought the proposal of the committee was the 
thin end of the wedge to rob them of their business. Не was 
prepared to admit that these traders would not have done so much 

usiness but for the (‘orporation electricity undertaking, but if there 
had not been the electric light they would have done business 
in some other form of illuminant. The committee’s proposal 
was unjust from a trading point of view, and it was outside 
the duties of a corporation to go in for such a branch of work. 
Councillor Carden said he attended a meeting of the ironmongers the 
previous night, aud believed he was successful in convincing them, 
for they had passed а resolution to the effect that they saw no 
objection to the proposal as it stood. What was wanted was to put 
the light into weekly tenement property, and he hoped the Council 
would agree to the proposal. Ald. Sendall was afraid if the proposi- 
tion was agreed to that the result would be that the work would be 
handed over to one contractor to the exclusion of the others, 
Eventually the amendment proposed by Councillor Blaker was 
carried, and the propo:al of the committee rejected. 


Brussels-Antwerp Electric Railway.—The Financial News 
reports that this scheme has been revived and fresh proposals have 
been submitted to the Government. In order to obtain a maximum 
of apeed, by which the distance could be covered in about 25 minutes, 
the line is to run partially underground. The expenditure is 
estimated at 50,000,000f, 


Buenos Ayres.—The Municipal Council have granted a concession 
to Messrs. A. Gutierrey & Co. for constructing an electric tramway on 
the overheal trolley system, from the Därsena Sud to Recoleta, 
Palermo, and Belgrano, and joining up with a line from the 
boundary of the municipality to the Tigre. 


Cardiff.— At a special meeting of the Electrical committee on 
Tuesday the subject of the recent dispute between members of the 
stalf of the electricity department was discussed, and a proposal made 
by Mr. Appelbee that the services of Mr. Illingworth, mains super- 
intendent, be dispensed with was agreed to. Mr. Illingworth 
declined to attend the meeting. It was decided to advertise for a 
successor at a commencing salary of £150 per annum. 


Castleford.—The Council have decided to support the application 
of the United Kingdom Tramway, Light Ratlway and Electrical 
Syndicate for powers to erect electricity works and to construct 
an electric tramway between Pontefract, Castleforl, Normanton, 
Whitwood, Featherstone, and Knottingley. 

Country House Lighting.—Llangibby Castle, the Welsh seat of 


Dr, Rutherfoord Harris, M.P., has been provided with an electric 
lighting installation by the Alliance Electrical Co. 


Dalkey (Dublin).—The Council will oppose the application of 
Messrs. Porte, Sykes & Co. for a ру Лора] electric lighting order. 
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Darwen.—The electric tramways were officially inspected by 
Mr. A. P. Trotter on behalf of the Board of Trade on Friday last. 


Dudley-Cradley Heath Electric Tramway.—The tramcars on 
this line resumed running on Friday last after a suspension of about 
a fortnight. 

Dundee.—At a special meeting of the Council last week it was 
decided to promote a bill for (inter alia) additional electric tramways. 

Eccles.—An inquiry was held here last week into the application 
of the Corporation to borrow £5,308 for electric lighting purposes. 
The town clerk (Mr. W. H. Hickson) said the original loan was 
£12,114, and this had been over-spent. Practically the whole of 
the money was spent on extensions of the original scheme. The 
inspector (Col. Marsh) said that the proper time to have applied for 
additional borrowing powers was when the extensions were made. 
If the Corporation were going to carry out any further extensions, 
it would be better to have a definite scheme. Mr. Hickson replied 
that a larger scheme would be submitted to the board shortly. The 
estimate for transformers had been increased from £300 to £1,362. 
No allowance had been made in the original estimates for about 
100 meters (costing about £5 each) aud instruments (£223. 17s.). 
Their loss for the first year was £789, but that was chiefly owing to 
repayment of principal and interest. There was no opposition. 

Edinburgh.—From Oct. 4 to Oct. 18 the electricity department 
received applications for an equivalent of 2,337 8 c.p. lamps for 
lighting and 122 н.р. in motors (equal to 2,928 8 c.p. lamps), a total 
of 5,620 8 c p. lamps. 


Education (Commercial and Technical) in Germany. — The 
development of technical education in Germany has culminated in 
the pro to establish a commercial university, to enable students 
to acquire, besides a thorough theoretical training, special instruction 
in modern languages, mercantile law, harbour construction, &c. 
This university is to have the same status as that of the University 
and Technical High Schools. The site chosen for the new institution 
is at Hamburg. 

The Prussian Government, which in 1896-7 granted £161,519 for 
technical education purposes, has increased the grant for 1900-1 to 
£275,642. 

The importance of the German machine-tool and machine-making 
industries has led to the decision that at least one year’s practical 
training in the workshops shall be obligatory for students going 
in for the examination for the engineering diploma. The object of this 
rule is to amend the present custom by which many students with 
no practical experience leave the technical high schools to accept 
positions where the absence of experience gained in practical work- 
ing proves a drawback to their advancement, and discloses a prevalent 
weaknes3 in the German methods of technical instruction. There 
is а growing tendency to associate the technical high schools with the 
large industrial works of Germany, and the committee of the Union 
of German Ironworks has recently decided to encourage this move- 
ment and to recommend that the obligatory practical year’s work 
above referred to shall be undertaken immediately after the student 
leaves school. The co-operation of the Union of Iron and Steel 
Manufacturers, the Union of German Machine Makers, and the 
Union of German Engineers is likely to be given to this new 
departure. 

Another proposal js for a union of all the chief commercial schools 
in the country into a central body. A strong point in this connec- 
tion is to be the study of the English language. Dr. Dunker, 
director of the Berlin Commercial Continuation Schools, points out 
that of the entire export trade of Germany 33 per cent. goes to the 
British Empire or the United States, and only 53 per cent. to France 
and French-speaking colonies. Hitherto a far larger share of the 
students' time has been devoted to the study of the French language. 


Electricity Supply iu the North Metropolitan Area.— 
Public notice is given that in accordance with the provisions of the 
North Metropolitan Electric Power Supply Act (1900), arrangements 
are being made to supply electricity to local authorities or other 
authorised undertakers in Hendon, Barnet, Edmonton, Ware, 
Hertford, Welwyn, St. Albans, and Chingford. 


Fatality from Electric Shock. — An inquest was opened at the 
St. Alphege Mission Room, Greenwich, on Wednesday, on the body 
of Arthur Robinson, aged 18, who died trom the effects of an electric 
shock received at the works of the Blackheath and District Electric 
Lighting Co. Deceased was employed as a carpenter by Mr. E. J. 
Ford, of Blackheath, and on Monday was fixing fillets round a 
switchboard at the Blackheath (Company's works. 

An epprentice to Mr. Ford, named TonxER, said he went behind the 
switchboard to unfasten a bolt with a epanner, so that «deceased might 
draw it, and directly afterwards saw a flash and heard a groan. Rushing 
round he saw deceased lying on the ground. They had both been warned 
to be careful, as the work was dangerous. е 

FREDERICK PETERS, employed at the works, said he saw the deceased 
fall while he was apparently taking out a bolt. He thought the deceased’s 
hand must have slipped on to the switch. 

Mr. J. A. CONSTABLE, electrical engineer at the works, said he warned 
deceased and Turner not to touch or go near the switchboard. After the 
inquest on the body of a man named Howard, who was killed at the works 


last February, he had received a copy of certain regulations which had 
been drawn up by the Dangerous Trades committee of the Home Office, 
with the view to guarding against fatal accidents in electrical generating 
works, but admitted that he had not read them all. 

Dr. Davis said that death was due to electric shock. 

The inquiry was then adjourned until Wednesday next. 

Frome.—A special meeting of the Council was held this week to 
consider a preliminary report by Mr. F. H. Medhurst on electric 
lighting, and it was decided to apply for a provisional order. 


Gorton.— An inquiry was held last week into the application o 
the Council to borrow £13,111 for refuse destructor works. 


Hexham.—A provisional order is to be applied for by the 
Council, who have instructed Messrs, Lacey, Clirehugh and Sillar, of 
London and Manchester, to prepare a preliminary report on the 
electric lighting question. The application of the Northern Counties 
Electricity Supply Co. for an order will consequently be opposed. 


Leeds.—The accounts of the Electric Lighting department for the 
year ended March 25 have been issued and shows the total income 
from sale of current, meter rental, &c, to be £36,220. 158. 5d. ; 
working expenses amounted to £9,929. 103. 101., interest 
£12,473. 5з. 10d., and, after paying insurance and law charges, there 
was а balance profit of £13,817. 18s. 9d. Sinking fund instalment 
absorbed £5,316. Os. 2J., leaving a net profit of £8,501. 188. 7d. 
During the year an expenditure of £75,006. 118. 7d. on capital 
account was incurred, making the total expenditure £307,522. 3s. 3d. 
(including £217,420 paid to the Yorkshire House-to-House Co.) 
The working e pe unit sold (1:19d.) were the lowest recorded 
in the history of the undertaking fora complete year. The units sold 
were 2,005,840 and the number of consumers was 1,393, represent- 
ing an equivalent of 106,263 8 c.p. lamps connected. "The average 
consumption per 35 watt lamp was 21 units, yielding a revenue of 
78. 3 lamp. The capacity of the electricity works had been 
increased during the year by the addition of a 640kw. steam alter- 
nator set, bringing the total capacity up to 3,040kw., and two similar 
sets remained on order at the close of the year. New trunk mains 
have been laid to Hunslet, and are being laid to Chapeltown, 
Roundhay-road, and other districts. In view of the necessity for 
further extensions, the committee had considered the question of the 
system of supply, and the manager of the department was instructed 
to make a tour in America to obtain information on the subject, 
А report was also obtained from the ** (Messrs. 
Hopkinson and Talbot), and in accordance with their advice the 
two-phase alternating system is to be adopted for future extensions. 
Plans were being prepared for the development of the Britannia 


Mills site on these lines. 


Legality of Conditional irag Connections —At the West 
London Police Court, on Wednesday, application was made to 
Mr. Rose for a summons against the Notting Hill Electric Light Co. 
for failing to connect premises according to act. It 5 that 
the occupier of a house in Upper Phillimore-gardens, Kensington, 
had applied to the company to connect his premises, but the company 
only consented to the application on condition that the occupier 
would sign an agreement to allow the premises to be disconnected if 
it were found that their plant was insufficient for the coming winter. 
It was contended that the agreement was unreasonable. т. Rose 
(the magistrate) suggested that the company had not made default in 
the terms of their act, but the applicant submitted that the company 
was bound to eupply electricity without any agreement. Otherwise, the 
company might connect the premises one day and disconnect them 
the next. А summons was granted in order to test the question. 

Leith.— The electric lighting mains are to be extended to Newhaven 
and ‘Trinity at an estimated cost of about £12,000. 


Light Railways.—The Darlington Light Railway order is to be 
opposed by the Council. 

Mr. T. Nevins has submitted plans aud specifications of the 
Cheltenham-Cleeve light railway, and he has already placed orders 
in America for the cars, rails, &c., delivery in Cheltenham being 
expected in December next. 

The Light Railway Commissioners recommend the Board of Trade 
to sanction the construction of the Kidderminster and Bewdley 
light (electric) railway, the inquiry into which was he!d last week, 
as repo in our columna. 

An inquiry was held at Swansea, on Wednesday, into the appli- 
cation of the Corporation to construct electric tramways in the 
borough and adjoining districts. The scheme comprised nine new 
tramway routes, including extensions to Sketty, Port Tennant, 
Forestfach and Morriston, Mr. Lloyd, Q C., for the promoters, said 
that in 1896 the Corporation endeavoured to obtain powers for what 
is known as the triple scheme (lighting, traction and refuse 
destruction), and in 1898 the Swansea Improvements and Tram- 
ways Со. made an unsuccessful application under the Light Rail- 
ways Act. An agreement had been come to with the chief 
opponents of the present scheme (the tramways company) and oppo- 
sition from that source was withdrawn. It was agreed that the 
Corporation should construct the lines, and grant the company a 
lease. The Corporation reserved the right to purchase the existing 
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tramways. Mr. Emile Garcke, chairman of the Swansea Improve- 
ments and Tramways Co., said the lines would be a great public 
convenience, His company were promoting light railways, extend- 
ing the tramways into the neighbouring districts, and they had with- 
drawn opposition to the Corporation scheme on tlie terms mentioned. 
The consulting engineer, Mr. J. E. Waller (Kincaid, Waller and 
Manville), gave technical details The Commissionera subsequently 
adjourned the inquiry to London. 


Limerick.—The Local Government Board have declined to 
sanction the Council’s application for a loan of £22,000 for electric 
lighting, on the ground of the heavy rates levied in Limerick. The 
total rates for the year ended March 31 last amounted to 11s. 1d. in 
the £, and the engineering inspector (Mr. Cowan) reported that he 
thought it not unlikely tha* in the event of an installation of electric 
lighting being put down only a small revenue would be obtained for 
the first two years at least, and that the work would entail a probable 
outlay of £2,000 a year, equal to an addition of 7d. to the rates. 

Now that the electric lighting scheme has been postponed, it is 
probable that the joint electric tramway and lighting scheme, which 
was under discussion by the Council some months ago, will be revived. 


Liverpool. — Тһе West Derby electric tramway route was formally 
opened on Sunday. 


London County Council—At Tuesday's meeting tlie adjourned 
report of the Highways committee on a site for а generating station 
at the Camberwell tramway depót was conside It was agreed 
that the Council seek parliamentary powers to acquire property 
adjacent to the existing depot. 

The Highways committee presented a report on the receipts and 
expenditure during the year to March 31, in connection with the 
Council’s tramways. The total capital expenditure had been 
£892,816. 10s. 5d., and the total receipts for the year were £463,630. 
8s. 2d. The working expenses were £375,639. 5s. 9d., showing a 
profit on working of £92,991. 2з. 5d. To this was added £14,957. 
11s, 2d. from the March quarter of 1899, making the total £107,948. 
138. 7d., out of which had had to be paid interest and sinking fund 
charges for the 15 months to March 31, 1900 (£53,101. 4s. 5d.), 
leaving a disposable balance of £54,847. 9з. 2d. Mr. BovrNois, M. P., 
said he saw that the cost of 41 horses was charged to capital account, 
which extended over a period of 25 years ; but, on the other hand, 
the whole of the money derived from the sale of horses was credited 
to revenue. Не was somewhat uneasy about the accounts in the face 
of that fact. He would not say the accounts were cooked, but he 
thought they had been prepared for platform use. In no private 
business would an accountant permit those horses to be charged to 
capital account. Mr. ВЕАСНСВОЕТ referred to a letter eent to the 
Council by the secretary of the Municipal Tramways Officials’ 
Association, in which it was stated that Mr. Benn (chairman of the 
Highways committee) had informed a deputation that the question of 
including employés in the superannuation scheme of the Council 
should be brought forward after the election. Electoral assistance 
was promised in the letter from members of the As:ociation to those 
councillors who supported the Association in the matter of super- 
annuation. That, he thought, showed clearly the difficulties which 
they and all other municipal authorities had to face when thoy 
became large employers of labour. Mr. S. вв said, so far from it 
being unusual to charge horses to capital, it was done by everv 
tramway company, not for 25 years, but for ever. Mr. BouLNois, M. P., 
said the accounts of the London Tramways Co. showed that company 
had a horse renewal fund of from £15,000 to £22,000 a year. 
Mr. Н. P. Harris hoped the tramway question would not be made 
an electioneering one. He held in his hand a bill issued during the 
recent general election asking electors to “ Vote for Benn, who voted 
for and secured а 10 hours' day, one day's rest in seven, and better 
wages. Asa matter of fact, those ood things were recommended 
by & unanimous committee and granted by a unanimous Council, 
although one reading the bill would picture Mr. Benn, sword in 
hand, cutting his way through resisting warriors Mr. BENN said 
the leaflet alluded to was framed upon one issued by the London 
Municipal Society in favour of another candidate, Mr. Westacott. 
With regard to Mr. Boulnois’ criticism, the practice followed by 
the committee with regard to the horses was exactly that of their 
5 the Tramway Company. The working of the Southern 

ramways by the Council resulted in a return of 5:8 per cent. 
on the ratepayers' money invested, while the Northern Tramways, 
which were leased, resulted in a return of 4°73 per cent. The report 
was then approved. 

On the proposal that an electric tramway should be constructed 
along the Thames Embankment, the Highways committee stated 
that the scheme would raise considerable opposition, and place 
difliculties in the way of the Council's securing parliamentary powers 
to carry out its other tramway proposals, which might otherwise be 
in the main unopposed. 'Гһе committee therefore considered it 
inadvisable to proceed with the scheme next session, and in this 
view their action received the full Council's approval. 

The Parliamentary Committee asked for permission to renew the 
application to Parliament for power to reconstruct as a double line 
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for electric traction the existing single tramway line from Camberwell 
Green to Vauxhall Permission was granted. 

The Technical Education Board reported that the new electrical 
engineering department at the South-Western Polytechnic had ren- 
dered the institution second to none in London in respect of accom- 
modation for instruction in the branch of practical work. The 
шр of the advanced laboratory for electricity and magnetism 
exhibited some novel features worthy of attention, and much of the 
apparatus had been constructed in the Polytechnic itself. The 
Battersea Polytechnie, owing to the new arrangement, was also 
now provided with excellent facilities for instruction in electrical 
engineering. 

Marylebone (London) Having definitely decided not to 
urchase Marylebone portion of the оп егати of the Metropol:tan 
lectric Supply Co., the Vestry now appear to be anxious to obtain 

a provisional order. At the meeting last week permission was 
asked that the Vestry’s solicitor be instructed to serve the statutory 
notice on the Metropolitan Company of intention to apply for an 
order to supply electricity in the parish. The proposer (Mr. Lewis) 
said the resolution was substantially passed at a former meeting of 
the Vestry. If they got an order, they would then be in a better 
position to go to the company. After points of order had been 
settled, Mr. Lewis was permitted to move his resolution, with the 
addition of the words as soon as possible.” Mr. W. Sutherland 
moved an amendment that the Vestry apply for a provisional order 
to generate and supply electricity in the parish. The amendment 
was lost, and Mr. Lewis's motion was then agreed to. 


EUR pet Telephony.—Forced by the action of the Salford, 
the Manchester Corporation have been compelled to again take up 


the telephone question. Mr. A. R. Bennett has been engaged to 
report on tbe matter, and especially as to the continuance of the 
monopoly of the National Company, and as to the desirability of 
municipalisation. The Telephone committee has also had a confer- 
ence with the Salford Telephone committee and representatives of 
the Mutual Telephone Со, and it is now probable that the whole of 
the local authorities in the Manchester area will take joint action. 


Newport (Mon.)—Up to date £91,235 has been expended on 
electricity supply works, of which £30,815 has been sanctioned, and 
it is now proposed to apply for further borrowing powers for £30,000 
for extensions to mains, for transformera, and for the proposed 
change of pressure to 250 volta. 


Paisley. A special meeting of the Council will be held on 
Monday to consider four proposals in regard to the construction and 
working of electric tramways. Terms have been obtained from 
Mr. W. M. Murphy, Messrs. J. B. and J. Atherton, English 
Industrials (Ltd ), and the London and Provincial Traction Co. 


Pateley Bridge (Yorks.).—A meeting was hell last week to 
discuss the question of establishing electricity works Mr. G. 
Harrison, electrical engineer, Ripon, attended and said that there 
was sufficient surplus power at a local corn mill to provide motive 
power and to supply 750 8 c.p. lights. He estimated the cost at 
£2,000. A resolution in favour of the scheme was passed. 


Penzance.—As announced in our last issue, 23 applications were 
received for the position of consulting electrical engineer, the Elec- 
tric Lighting committee having examined these, the number was 
reduced to eight, viz., Messra. Lacey, Clirehugh and Sillar, Mr. F. J. 
Warden Stevens, Mr. James N. Shoolbred, Mr. W. H. Trentham, 
Mr. Reginald P. Wilson, Mr. Thomas L. Miller, Messra. Medhurst 
and Lloyd, and Mr. Robert Hammond. Аз the committee has not 
been able to obtain certain desired information respecting the 
standing of the candidates, the final selection has not yet been made. 


Personal.—Mr. T, W. W. Melhuish, who, for the past 14 yenrs, 
has occupied the position of manager aud chief engiueer of the 
central electric lig ting station of the Imperial Continental Gas 
Association at Vienna, has recently been appointed consulting and 
inspecting electrical engineer to the Association and to some other 
companies in which the Association is interested. Mr. Melhuish 
will now remove from Vienna to 23, Boulevard Militaire, Brussels, 
as this town is more conveniently situated in regard to his new 
duties. 


Peterborough.—The Council have applied for a further loan of 
£5,000 for electric lighting. 


Poplar (London).—At the meeting of the District Board of 
Works last week, the Electric Light committee reported on the 
question of the recent accident to one of the engines at the electricity 
station. Statements by the resident engineer (Mr. A. Blackman) 
and the chief generating assistant (Mr. Roles), together with a com- 
munication from Messra, Babcock and Wilcox, were also submitted. 
Mr. Blackman said that the accident was beyond question due to 
thequantity of water being carried into the engine at the moment 
the pressure in the two boilers equalised, and this, he believed, to 
have been caused by the extremely unskilful firing of the boilers, 
the effect of which would be greatly contributed to by the fact that 
No. 3 boiler, which had the high-water level, was not covered with 
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апу non-conducting composition, the provision of which was included 


in Messrs. Babcock and Wilcox's contract, and had since been placed 
in position. Messrs. Babcock and Wilcox stated that, apart from 
the question of liability, they were willing, without prejudice, to 
bear the cost of repairing the engine (£190). The committee now 
recommended that the reference on the minutes be discharged, and 
at the same time expressed their full confidence in Mr. Blackman 
and his assistants, and advised the board to endorse such expression. 
The adoption of the report was moved by Mr. Valentine, who asked 
that the board should give an unanimous vote absolving their 
engineer from all blame, and after a long discussion this was agreed to. 


Power Transmission.— The Helios Co. are supplying a genera ng 
ре comprising two 400kw. steam dynamos for the works of the 
eutcher Hütten Gesellschaft at Kneuttingen, Lorraine, Germany. 


Provisional Electric Lighting Order Notices.— Wisbech 
Corporation and Gainsborough District Council give the usual 
official intimation of intention to apply for provisional orders, 


Provisional Order Transfer.—East Stonehouse District Council 
intend to transfer to the Corporation of Devonport the East Stone- 
house Electric Lighting Order (1898), the consideration being £200. 


Railway Carriage Lighting.— The Belgian State Railway 
authorities have placed a contract with the Société Electricité et 
Hydraulique, Charleroi, for the electric lighting on the Stone system 
of а large number of railway carriages. 

The пее Tope (Austria) railway authorities have adopted a 
similar system of electric lighting on the Berlin-Karlsbad express 
service. | 

Rhondda.—The Council are desirous of obtaining powers to 
construct an electric tramway between Porth and Tonypondy. 


Rickmansworth.—Terms have been arranged with the United 
Electric Light and Power Co. in regard to an application for a 
provisional order. The company undertake to supply current for 
public lighting at 3d. per unit on a three, five, or seven years 
contract. The right to purchase the undertaking is reserved. 


- Rosario.—The Review of the River Plate states that the River 
Plate Electric Light and Traction Co. has prepared plans for altering 
the generating plant at Rosario station in accordance with the recent 
decision of the Arbitration Court. The work is estimated to cost 
£95,000. The system i3 to be changed from alternating to continuous 
current, and all the mains in the central streets will be placed 
underground. 

Sleaford.— Ап inquiry has been held here into the application of 
the Council to borrow £7,000 for electric lighting. The clerk to 
the Council (Mr. Charles Clements) gave particulars of the popula- 
tion, rating value, &c., and the consulting engineer (Mr. E. Bremner 
Smith) submitted plans and estimates of the scheme. There was 
some opposition. 

Smethwick.—The Council are promoting ап Omnibus Bill for, 
enter alia, powers to purchase and extend the local tramways. 

Sofia (Bulgaria).—A system of electric tramways for this city is 
p completed, and the lines are to be opened for traffic in 

ovember. The plant has been supplied by La Société Electricité 
et Hydraulique, Charleroi. 

Stoke-on-Trent.—An inquiry was held here last week into the 
application of the Corporation to borrow £2,165 for the purchase of 
a site for electricity generating works. 


Stratford-on-Avon.—The Council having decided to apply for a 
provisional order, a special Electric Lighting committee was consti- 
tuted at the last meeting. 

Stromness (N.B.).—A proposal has been made to establish 
electricity works in this town. Te is believed that sufficient water 
power is available in the neighbourhood to generate electric current 
for public lighting. Gas, which is indifferent in quality, is 7s. 6d. 
per 1,000. 

Stroud (Gloucester) Тһе Streets and Highways committee 
have been instructed to obtain information as to the cost of obtaining 
a provisional order, and in the meantime opposition is to be entered 
against the application of a company for sanction for electric lighting 
powers. 

Taunton.—The British Electric Traction Co. has acquired the 
Taunton Tramways provisional order from the Taunton and West 
Somerset Electric Railway and Tramways Co., and propose to at 
once start the work of constructing the permanent way. The 
British Electric Traction Co. will take current from the Corporation, 
and have contracted for 60,000 units per annum, and if the tram- 
ways cease to work within seven years they will pay half the cost of 
laying down extra machinery. Application is, therefore, to be made 
to the Local Government Board to sanction a further loan of £3,200 
for extra generating plant to meet these requirements. 

The Telephonograph. —At Berlin, Profs. Stumpf and Neeson, of 
the Berlin University. have succeeded in some interesting experi- 
mente in the study of the peculiarities of Siamese music by the aid 
of the telephonograph. The singular but harmonious musical effect 


of the Siamese octave of seven equal intervals was reproduced, it is 
stated, with great accuracy and distinctness. 


Trunk Telephone Extensions.—The trunk telephone system of 
the country has been extended to Aylesbury, Bucks. 


Wormit (Dundee)—4A committee of ratepayers has been 
appointed to confer with the directors of the Tayside Electric and 
Gas Light Co. in regard to electric lighting, and particularly in 
regard to the purchase of the plant of Mr. Alexander Stewart. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— : 

„TEE Авт or ELEOTROLYTIO SEPARATION or METALS."—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 

'""ÉLEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Fol. I., 12s. 6d. 
Vol. II., 12s. 6d. 

‘ ELECTRICAL TesTING ron TELEGRAPH ENGINEERS."—By J. Elton 
Young, M.LE.E. The эор of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

hension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 103. 6d., post free. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 


Shoreditch (London) Vestry invite tenders for steam feed, blow-off 
and drain pipes, feed-pump and water storage tank and sundry 
iron work ; two slow-speed Corlies engines, direct-connected current 
generators (output about 800kw. each set), condensing apparatue, 
pipes and sundry iron work. Specifications may be obtained after 
29th inst. at the offices of the Vestry’s electrical engineer (Mr. C. 
Newton Russell), Coronet-street, Hoxton, N., and specifications may 
also be inspected, but not obtained, at the offices of the consulting 
electrical engineers (Messrs. Kincaid, Waller and Manville’, 
29, Great George-street, Westminster. Tenders must be forwarded 
to Dr. Н. Manstield Robinson, Vestry clerk and solicitor, Town Hall, 
Old-street, E.C., before noon, Nov. 20. An advertisement contains 
further particulars. 

Lowestoft Corporation invite tendera for the supply of two water- 
tube boilers, fittings, economiser, &c.; pipework, &c., in engine and 
boiler house ; and a 250kw. steam dynamo (vertical, enclosed, high- 
speed engine) An advertisement gives further particulars, and 
specifications may be obtained from the town clerk (Mr. R. Beattie 

icholson), 115, High- street, Lowestoft, after 20th inst. The works 
are to be carried out in accordance with the plans of the consulting 
engineer (Mr. W. С. C. Hawtayne), 9, Queen.street-place, London, 
EG Tenders to town clerk's office by noon of Nov. 2. 

Lowestoft Corporation also invite tenders for wiring the town hall. 
An advertisement gives further particulars, and tenders must be 
delivered to Mr. R. Beattie Nicholson before noon Nov. 2. 


London County Council invite tenders for the supp of about 150 
arc lampe for the electric lighting of Victoria Embankment and 
Westminster Bridge. An advertisement contains further particulars, 
and specifications may be obtained at the engineers’ department, 
County Hall, Spring-gardens, S.W. Tenders must be in by Nov. 13. 

Delfast Gas and Electric committee invite tenders for steam pipes, 

umps, &c., condensing plant, boilers, mechanical stokers and super- 

eatera, coal and ash-conveying plant, and switchboard extensions. 
An advertisement gives further particulares, and specifications may be 
obtained from the city electrical engineer (Mr. Victor A. Н. 
McCowen). ‘Tenders to town clerk (Sir Samuel Black) by noon of 
Friday, Nov. 23. 

Tenders are invited by the Nottingham Guardians for an electric 
lighting installation at the new workhouse. An advertisement gives 
particulara, and additional information can be obtained from the 
architect (Mr. Arthur Marshall, A.R.I.B.A.). 

City of London Corporation Streets committee invite tenders for a 
mechanically-driven dust cart. Tenders to town clerk before Nov. 10. 


Swansea Corporation require tenders for electricity metere, demand 
indicators and main fuses. Tenders to town clerk by noon 29th inst. 
Walker Council require tenders for dust destructor, boilers, &c. 
Tenders to 5, St. Nicholas-buildings, Newcastle-on-Tyne, by Nov. 12. 
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Mes dips: 5 invite tenders ſor wiring premises in district. | APPOINTMENTS VACANT AND PILLED. 
Rhyl District Council require tendera for the erection of refuse ' | Bury Electric Lighting committee require an assistant engineer for 
destructor and electricity station buildings. "Tenders by Nov. 5. their electricity station. Applications to the engineer and manager 


Devonport Corporation require tenders for the erection of electricity | (Mr. S. J. Watson). Seo advertisement. | | 
station buildings. Tenders by Nov. 2. An experienced electrician, conversant with latest developments in 

St. Albans Corporation invite tenders for a transfer of their- the distribution of electricity supply, is required to manage a new 
provisional electric lighting order. electrical department. See advertisement. 


Pemberton Council invite tenders for electricity generating plant | , Warrington Corporation require an electrical engineer to take 


bv Nov. 5 charge of their electricity generating station, An advertisement 
"Aw C | 140 beer e Tenders b contains additional particulars, and applications must be delivered to 
Noc 1 orporation invite tenders ior electric tramcars. tenders DY | the town clerk (Mr. J. Lyon Whittle) by noon Nov. 7. 


British Electric Traction Co. require a resident engineer with 
experience in tramway permanent way construction. Applications 
to secretary, Donington House, Norfolk-street, London, W.C. See 
advertisement, 


Great Northern Railway of Ireland require a resident electrical 
engineer. Applications by Nov. 1. 


Spanish Admiralty authorities invite tenders by Nov. 22 for 
(amongst other goods) electrical material required in the araenal of 
Caraca during 1901-2. The Madrid Gazette of 14th inst. contains 
further particulars. 


TENDERS RECEIVED AND ACCEPTED. 

As announced in our last issue, the Southampton Harbour Board 
have accepted the tender of the Clayton Engineering and Electrical 
Co. for the supply of a 30-ton portable electric crane. Following is 
a list of the tenders received : — 


Mr. Vincent Hill, at present general manager of the Hull and 
Barnsley Railway Co., has been appointed to succeed Mr. A. Willis as 
neral manager of the South Eastern and Chatham Railway Co. 


* Eloc- £735 5 our 55 lr. Willis is retiring owing to ill-health, but his services will be 
J. Booth & Broe. . . ... 1,525 | Stothert and Pitt. .. ... 950 | Fetained by his company in a consultative capacity in connection 


with the legal business of the joint committee of the lines. Mr. Hill 
was associated with the Chatham Company prior to his appointment 
to the Hull and Barnsley Co.'s service. 

Mr. II. L. Mills, mains electrician at the Islington (London) 
electricity department, has been appointed mains superintendent at 
Southampton at £150 per annum. 

Mr. J. S. E. Townsend, B.A, Trinity College, Cambridge, has been 
appointed assistant demonstrator in experimental physics for five 
years at the University. 


BUSINESS NOTICBS. 

Mr. C. L. Turner. M. I. E. E., has commenced business as a con- 
sulting electrical and mechanical engineer at Post Office- cliambers, 
26, Brown - street, Manchester. 

Messrs. J. Watson and G. Blackburn (trading as Blackburn & Co.), 
electrical engineers, &:., 5, Craven-street, and 11, Westbourne-mews, 
London, W., have dissolvel partnership. Debts by Mr. Watson, 
who continues under the style of W. Aram & Co. 

The partnership between Messrs, W. II. Chambers and G. A. 
Edwards (trading as W. II. Chambers & Co.), electrical engineers, 
5, Milk-street, London, E. C., has been «lissolved. 


BANERUPTOIES, LIQUIDATIONS, &c. 
Cornelius Bennett Harness, described as late managing director of 
Aberdeen Town Council have accepted the tender of Messrs. the Medical Electrical Institute (Ltd.), has becn adjudicated ban k- 
Mavor and Coulson for two 200 kw. generating sets and balancing sets rupt. The first meeting of creditors will take place on 31st inst. at 
at £5,144. 24, 8 ndon Bridge, and the public examination 
Birkenhead Tramways Committee have accepted the tender of on Nov. 8 at the Court House, Wandsworth. 
the Loraine (U.S. A.) Steel Co. for the supply of 110 tons of steel The trustee (Mr. В. S. Dunn, 10, Coleman.street), in the bank- 
tramway rails. ' ruptcy of E. L. Joseph, electrical engineer, Northam pton Works, 
Medomsley (Durham) Parish Council have accepted the tender of Canonbury, London, has been released. 
Mr. G. H. Armstrong for the electric lighting of the northern and Recording Telegraphs (Ltd.) is to be wound-up voluntarily. 
central portion of the district. | Mr. G. Н. Chantrey, 57, Moorgate-street, London, E. C., is liquidator. 
Hackney (London) Vestry are recommended by their Electric | A meeting of the Kelvinside Electricity Supply Co, Ltd. (in 
Lighting committee to accept the following tenders for electric voluntary liquidation), will be held at 28, Renfield-street, Glasgow, 


Cbatteris Eng. Works Co. ... 1,150 | Soutbgate Engineering Co. ... 798 
The tender of Messrs. Barry, Henry & Co. has been accepted by 
the Fulham US Vestry for coal-handling plant at the electricity 
supply works. The following is a full list of the tenders received: 
Barry, Henry & Co (accepted) 2700 W. B. Haigh & Co. ............ £985 
Graham, Morton & Co.......... 1,194 | Mirrlees, Watson & Yaryan Co. 875 
Durban (Natal) Corporation have accepted the following tenders 
for electric tramway plant :— 
Macartney, McElroy & Co. (poles and overhead equipment) £16,994 10 10 
Ditto (electric tramcars»).................. 18,600 0 0 
Dick, Kerr & Co. (steam and electricity generating plant)... 26,240 10 0 
Barnsley Corporation have placed an order with Messrs. 1). Bruce 
Peebles & Co. for а 000 н.р. generating set, consisting of a combined 
lighting and traction machine direct coupled to a Willaus engine. 


Watford District Council have accepted the tender of Mr. Wm. Boby 
for a feed-water heater and softener for the electricity works at £751. 

The Brockie-Pell Arc Lamp (Ltd.) inform us that the contract for 
arc lamps for the public lighting of the Poplar (London) district has 
been obtained by the company. The lamps are of the well-known 
Brockie-Pell type, manufactured under the patents of which the 
company are the sole owners. 

Dundee Town Council have accepted the tender of the Barrow- 
field Ironworks for three steel water tanks for the electricity supply 
station at #776. 


—— eS —m—w——— ——— —— — — — ——— 


lighting plant, &c. :— i inding- 
J shaadi ad Phillipe (public arc lamps and switchboard) ... £5,248 18 0 o d 5 5 N winding | i 
Ditto (switchboard and instruments, boosters _ The creditors of the British Blahnik Arc Light Co., Ltd. (in 
and motors— Parts 2 to 5) ............ 2160 0 0 "aon must send particulars of their claims to the liquidator 
S. Z. de Ferranti (switchboard and instruments, boosters (Mr. W. H. Chantrey), 57, Moorgate-street, E.C., before Nov. 21. 
and motors, &c.—Part 1) . . . . . . . . . . 2,976 10 0 a Йа ызы ШЫ 
Cole, Marchent and Morley (condensing plant) . 4749 0 O| Plant for Sale—Oldham Electric Light committee invite offers 
Chamberlain and Hookham (house meters) ..................... 3,632 10 0 | for lead battery boxes, гаа, and copper connections Ап adver- 
Klein Engineering Co. (cooling apparatus) . . . 1960 0 0 tisement gives some further particulara, and offers are to be sent to 
Worthington Pumping Engine Co. (feed pumps) 0 0 | the superintendent (Mr. Arthur Andrew), Gas and Water Offices, 
м Alliott & Co. (disinfector laundry machinery for s Oldham, by Nov. 4. 
elect гіс power „4444 4 4 6 4 J нна New Belgian Carbon Factory. New works for the manufacture 
r been recently erected by La Compagnie 


Internationale d'Electricité, Liége. The capacity of the plant is about 


The following tenders were received for cables, trenching, troughing, 4,000 metres per day 
: Я 


house services, &c. :— 
Trenching. Troughing. Cables. Boxes. House servicer. Total. 
0 


British Insulated Wire Co. (accepted) £14,339 0 £5,238 0 . . £18,973 10 10 ... £5,867 14 . . £46,416 4 10 
12899 6 . 45,104 4 0 


W. T. Glover & Со. ..................... 11.075 6 . 24182 6 6,458 5 1 750 


0 0 0 0 
*Siemens Bros. & Co I 8 7,047 6 8 .. 1769716 8 .. 5,859 14 0 16000 0. ,104 
Western Electrie Co 14,982 0 0 7,722 0 O ... 19,506 6 3 4616 10 0 1,000 0 0 .. 4785616 3 
Callender’s CO . 15,202 0 0 7,624 18 9 ... 18,966 12 © 4,030 18 0 2100 0 0 .. 47,924 9 3 
Dittot (alternative) ............ 15,202 0 0 7,624 18 9 .. 16,817 19 2 4,030 18 0 2100 0 0 .. 45,775 15 11 
W. T. Henley’s C(OOo . . 18,550 16 8 7940 3 4 .. 20416 2 4,599 19 : 1,625 б | .. 62,918 1 8 
8 8 . кей A s 
* Messrs. Siemens Bros. & Co.’s tender was passed over chiefly on account of the objections which the firm raixed to the liability for accidents 


who are at present carrying out work under an earlier contract, 
T Net to specifieatiom, 
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H. A. C. Headquarters Lighting. — Messrs. Donnison, Berlyn, 
Sillem & Co. are wiring the headquarters of the Honourable Artillery 
Company for the electric light, and the work is to be completed in 
time for the reception of the C. I. V. 's on Saturday. 


B. T. H. Plant.— Pamphlet No. 76, for October, issued by the 
British Thomson-Houston Co., contains particulars of various stan- 
dard rheostats manufactured and supplied by that company. Our 
illustrations show the construction of the “packed card” rheostats, 
which derive their name from a special method of construction. A 
tube of asbestos on a steel mandrel is wound with German silver 
wire or ribbon, and is taken from the mandrel and pressed into the 
card form shown in Fig. 1. These cards form the unit resistances 
used in making up the rheostate. The cards are assembled side 
by side with asbestos between successive cards, the number of 
cards depending upon the resistance required in the rheostat. 


Fic. 1. 


increase the radiating ;surface iron plates somewhat wider than the 
cards are inserted at intervals between the resistances, and project 
beyond the surface of the resistance rection. The cards and iron 
plates are then clamped by end plates and bolts as shown in Fig. 2. 
The advantages claimed for this type of rheostat include facility for 
іпве (ір new resistance cards in case any become damaged, and 
freedom from injury to the resistance material in case of overloading, 
as the constructive material is free to expand or contract. 

A.E.G. Plant and Material.—We have received from the 
Electrical Company, 122-124, Charing Cross-road, London, W. C., the 
British representative house of the Allgemeine Elektricitäts-Gesell- 
schaft, Berlin, an elaborately-illustrated pamphlet, showing to some 
extent the operations of the parent company, its world-wide ramifica- 
tions,and of its capacity forsupplying complete plant for all branches of 
the electrical industries "The share capital of the А E.G. is £3,000,000 
sterling, with £712,000 in debentures, and with affiliated companies 
possessing a capital of £10,000,000 sterling. The reserve fund of the 
A.E.G. is £1,370,000. The total area of the company’s works is 
57 acres, and the number of employés on Jan. 1 last 14,000, The 
dividends paid by the company from 1890 to 1899 have varied from 
71 per cent. to 15 per cent, the latter dividend having been paid 


To 


for the past three years. The total output of dynamos and 
motors in 1890-91 was 610, and in 1898-99 12,000, representing a 
wattage for the latter year of 163,000,000. "The illustrations in the 
pamphlet give excellent views of the company's various works and 
also of the departments into which theae works are divided. It is 
claimed that the incandescent lamp works have an snnual output 
of 10,000,000 lamps, equal to one-half the yearly consumption in 
all Europe. The compeny have contracted for 72 electric railways 
and tramways, comprising 2,400 miles of track equipped with 4,300 
car motors, and with 3,500 cars running. "The generating stations 
for which the company is responsible include the Rheinfelden works, 
the largest water power station in Europe. Copies of this pamphlet, 
and of a second publication giving a description of the A. E. G. 
pavilion at the Paris Exhibition (where a number of Nernst lamps 
are shown), can be obtained on application. 


Electro-Medical Apparatus. Messrs. Isenthal & Co., 85, Mor- 
timer-street, London, W., have placed upon the market a continuous- 
current transformer for cautery and surgical exploration lamps. 


Continuous-Current Transformer for Surgical Work. 


The transformer takes half an ampere at 20 volts, and will deliver 
20 amperes at 4 volts. Its weight is about 251b. Our illustration 
shows the complete apparatus. 

Machine Tools, &c. Mr. H. F. L. Orcutt, 30 and 32, Far- 
ringdon-road, London, E.C., representative of Messrs. Ludw. Loewe 
& Co., of Berlin, forwards a fully-illustrated catalogue of machine 
tools, small tools, gauges, &c., manufactured by the Berlin house. 

Westinghouse Plant.— The British Westinghouse Co. (in circular 
No. 1,032 for October) describe and illustrate the Westinghouse 


No. 56 tramway motor. The particulars include details of the 
mechanical construction. 


Switch Gear.—A useful list of automatic motor-starting switches, 


main switches, traction panels, switchboards and general switch 
gear is now ready, and can be obtained of the Electrical Transmission 


Co., Albert Works, Hammersmith, London. 

„Griffin Chilled-Iron Wheels.—The British Griffin Chilled- 
Iron and Wheel Co., 139, Cannon-street, London, E.C., manu- 
facturers of a special type of chilled-iron wheels for railways and 
electric tramways, have secured the contract for wheels and axles for 
300 goods waggons now on order for the Burma State railways, 
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Stop Valves.— Messrs. Templar and К пое, Spon-street, Coventry, 
have ready for distribution to the trade a well got-up catalogueof steam 
stop valves specially designed for high pressure. The first illustra- 
tion in the list is oL the valve used on the main electric lighting 
engines in the British section of the Paris Exhibition. Excellent 
testimonials accompany the list from large users of these valves, 
including Messrs, Willans and Robinson, the electricity stations at 
Lincoln and Shoreditch, and the G. N. R. station at Holloway, London. 

“ Manual of Electrical Und ings.” — The new (5th) edition 
of Mr. Garcke’s excellent “ Manual of Electrical Undertakings ” will 
be published the first week in November, and will contain general 
information relating to over 1,250electrical undertakings. Mr.Garcke 
claims for his manual that it is a record of all electrical com- 
panies formed under the Joint Stock Acts, and of all electrical 
undertakings belonging to local authorities. A large section of 
the work is devoted to the personnel of these concerns, and the 
financial particulars and historical notes given in the book are very 
complete. The coloured diagrams, with which the work is freel 
interspersed, aid materially the usefulness of a publication whic' 
shows evidence on every page of careful compilation. The price of 
the new edition will be 12s. 64. 


PATENT RECORD. 


et ana a 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C СнАРМАМ & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
abl: information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 


Notg.—The undermentioned Applications ате not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions, When complete speci- 
fication accompanics application, an asterisk is affixed. 

September 7, 1900. 
Тнк British THomson-Houston Co. (Ілр.). 
ments in electric furnaces. 


15,920. London. Improve- 


(C. P. Steinmetz, United States.)* 


15,921. Тнв British Тномвом-Носзтох Co. (Ltp.). London. Improve- 
menta in electric cut-outs. (W. Le R. Emmet, United States.)“ 

15,951. A. SCHLATTER. London. An automatic switch for groups of 
transformera with membera of various capacity.* 

15,957. E оды. aud P. Gasxixa. London. Improvements in induction 

ins. 

15,965. A. J. Boutt. London. Improvements in or relating to electric 
barometera or barometric indicators. (C. A. Migliorecti, Italy.) 

September 8, 1900. 

16,000. Veritys LiMiTED and W. R. Ripinas. London. Improvements in 
electric switches. 

16,015. С. O. Bastian. London. Imp-ovementa in secondary batteries. 

September 10, 1900. 

16,049. THE British Taomson-Houston Co. (LrD.) London. Improve- 
ments in electric accumulator bars. (W. Le R. Emmet, United 
States.)* 

16,050. Tug British Тномзох.Носзтох Со. (Ltp.). London. Improve- 
ments in controlliog high potential electric circuits. (E. W. 
Rice, jun., United States.)“ 

16,051. Tae British Taomson-Hovuston Co. (Lrp.). London. Improve- 


ments in systems of electrical distribution. 
United States, )* 
16,052. THE British Тномвох-Носзтох Co. (Lrp.). London. Improve- 
ments in systems of electrical distribution. (C. P. Steinmetz, 
United States.)“ 

В. Kiem. London. А new or improved apparatus for auto- 
matically charging accumulators. 

C. ре KAN DO. London. A device for putting into and cutting 
out of circuit liquid rheostats operated by means of com- 
pressed air.“ 

С. DE KANDÓ. London. Combined reversing switch and auto- 


matic maximum current interrupter for multiphase reversed 
current motors.“ 


(С. Р. Steinmetz, 


16,064. 
16,C81. 


16,082. 


September 11, 1900. 
16,094, E. Wats. Dudley. Walsh's connection rope to table attach- 


ment for use in the drawing in of electrical cables through iron, 
earthenware, or other conduits. 


16,127. Tue Britiso Тномѕох-Носвтох Co. (Lrp.) London. Improve- 
ments in dynamo-electric machines, (С. Р. Steinmetz, United 
States.)“ 

16,128. Тнк British Тномзох-Носзтох Co. (Lrp.) London. Improve- 


ments in compounding electric alternators. 
United States.)“ 


16,123. THE British Тномзох-Носзтон Co. (Lrp.) London. Improve- 
сепия a dynamo-electric machines, (C. P. Steinmetz, United 

tes. 4 
16,150. Тнв British Тномзон Housrox Co. (Lrp.) London. Improve 


ments in high-potential electric switches. (E. M. Hewlett and 
W. Le R. Emmet, United States.)“ 


(E. W. Rice, jun., 


16,141. G. J. Caurcawarp and F. L. Watt. Swindon. Improvements ia 
apparatus or means for varying the speed of electromotors. 
16,146. T. A. Episow. London. Prozess of making metallic duplicate 
phonograph recorda.* 
16,147. T. J. Rraw. London. Improvements in electrically-propelled 
motor vehicles.* 
16,148. T. J. Rvaw. London. 
motor vehicles.* 
16,159, E. B. CLAnk. London. 
magnets.“ 
16,164. A. C. Hear. 
instrumenta. 


Improvements in electrically-propelled 
Improvements їп and relating to lifting 


London. laprovementa in electrical measuring 


September 12, 1900. 
R. Kennepy. Leeds. Improvements in measuring electrical 
energy and in apparatus therefor. 
I. L. BERRIDGE and B. Kerr. London. Improvements in or re- 


lating to machinery or apparatus for covering electric cable wires 
and other cores. 


16,225. 
16,226. 


September 13, 1900. 


16,283. London. Improvements in induction coils or 


16,290. 


H. W. SULLIVAN. 
trausformers. 
G. A. CAMPBELL. London. Improvements in and connected with 
electric circuits for the transmission of energy by variable cur- 

rents. 

C. D. Agri. London. An electromagnetic regulator of the 
admission valves of gas ог oil motor». (L Société Anonyms дез 
Anciens Etablissements Panhard et Levassoir, France.) 

16,293. J. Imray. London. Improvements in electric furnaces. (Ls 

Société Electro-Metallurgique Francaise, France ) 

16,299. Е. Зсні'.2. London. Improved construction of electric switch. 

16,508. C. SHoRE and C. Hear. Manchester. Improvemente in switch- 

boards applicable for electric call apparatus. 


September 14, 1900. 

16,329. S. S. Berry. Huddersfield. Improvements in or connected with 
electrical switches. 

16,357. J. D. О`Вкікч. London. Improvements in underground electric 
railway systema. (С. A. Ralph, Uaited States.) 

16,375. Н. Н. Нил, and W. F. Нил. London. Improvements in 
accumulator boxes. 

16,389. J. PurtLiP&. London. 
commutators. 

16,395. J. S. RawonTH. London. Improvements in electric locomotives. 

16,408 J. von per Poppenncra. Germany. Improvements in the elec- 

trodes of e'ectro-chemical accumulatora.* 


September 15, 1900. 
J. Eomonpson. Halifax. Improved automatic electrical cut in 
and cut-out switches. 
16,458. А. G W. Baxtsr. London. Improvements relating to the 
terminals of fuses, switches, and other electrical appliances. 
16,466. A. Gol DschMuior. Liverpool. Improvements in electro-hy draulic 
brakes. 
16,483. M. Е. Еко. 
batteries.“ 


16,291. 


Improved apparatus for trimming 


16,421. 


London. Improvements in portable electric 


SPECIFICATIONS PUBLISHED. 


Norz.— All Specifications can now be obtained at the uniform price of 
8d. each. 
1899. 


19,1103. KABELWERK RHEYDT ACTIENGESELLSCHAFT (G.m.b.H), and ZarPE 
and HonsHoLz. Telephone conductors or cables, 
19,584. Lorrain (Macdonald'. Electric clock systems. 
19,640. ARMSTRONG and ORLING. Electromagnetic wave apparatus. 
19,710. Brown. Wireless telegraphy. 
19,781. Hunter. Electrical switches, 
20,110. LorrE, Morin, Martin and GRINER. Electrical accumulators. 
(Date applied for under International Convention, April 1, 1899). 
20,189. NisBETT. Indicating or recording aud controlling the speed of 
electric railway cars or vehicles and other machinery. 
20,277. ECKSTEIN and Coates. Electrical selector switch. 
20,521. Pyg. Construction and arrangement of electrical resistance coils. 
20,587. Stor. Manufacture of cement applicable for uniting porcelain, 
glass, metal and other substances for the manufacture of electric 
glow lamps and for dental and other purposes. 
BARKER. Means for holding shades or globes for electric and 
other lights. 
20,655, ALBION Cray Co. (Lrp.) and LAwrox. Apparatus for use in 
forming joint ends on electrical conduits, drain pipes, and the like 
20,670. HoucHTox. Electric switches. 


1900. 
1,618. KiNGsLAND. Method of and devices for regulating or controlling 
electrical switches. 

2,340. DvcRETET. Telephones. 

2,710. MoRDEY and Fricker, Electricity meters. 

5,295. THompson. (Accumulatoren und Elektricitáts- Werke Actien Gesell- 
schaft vorm. W. A. Boese & Co.) Lead presses for making plates 
for electric accumulators and the like. 

6,597. HEEL. Armature for dynamo-electric machines. 

7,051. Laker (Dudley). Electric clocks. 

7,155. LAKE (Washburn and Tiakham). Incandescence electric lamps. 

8,226. Scumitr. Plates for secondary batteries. 

10,155, Duncan. Voltmeters. 


20,438. 
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11,991. BnrrrsH. THomson-Houston Co. (Lrp.) (Hall). 

electric motors. 

12,016. Ryan. Electrically propelled motor road vehicles. 

12,018. Ryan. Electric propulsion for motor road vehicles. 

12,111. SzczEPANIK and KLEIN BER. Electrical jacquards and dobbies. 

12,152. Hem. Method of increasing the capacity of lead secondary 

batteries in practical use. 

12,537. RikBB. Electric accumulator plates. 

12,876. Јонмвох, PALMER and CogNgN. Trolley for overhead electric 

traction. 

12,971. Bruce. Electric switches. 

135,044. Ѕівмемв Bros. & Co. (Lrp.) (Siemens and Halske Aktiengesell- 
schaft). Electric railways in which transformers are carried on 
the train. 

ACKERMANN. Arc lamps. 


Rheostats for 


13,280. 


COMPANIES’ MEETINGS AND REPORTS. 


— — , 


Cuba Submariue Telegraph Co. (Líd.). 


The шуен ordinary general meeting of this Company was held on 
Wednesday, Mr. CHARLES W. PARISH presiding. 

The SECRETARY (Mr. James Scott) read the notice convening the 
meeting. 

The CHAIRMAN said: Before making comparisons of our revenue account 
with the figures laid before you twelve months ago, I may repeat what I 
mentioned at our last meeting, that we no longer estimate the receipts for 
the last two months of each half year, but wait til we аге able to give 
you the actual results made up from the returns we receive from Cuba, 
апа considering how complicated the accounts are, I think it indicates 
careful management on the part of our staff that we are able to 
lay before you the completed accounts within four months from the end 
of the half-year. I refer to this matter because the traffic receipts which 
were shown in the accounts ending June 30, 1899, profited from our having 
under-estimated the earnings in the last half of 1898, while the compara- 
tive statement of monthly traffies in the accounts now before you give the 
actual earnings of each month corrected from the returns. I will there- 
fore take for the sake of accuracy the traffic from January to June, 
1899—as shown in the statement, and amounting to £18,825— 
as the figure to be compared with the traffic for the first half 
of this year, which amounts to £13,177, thus showing a decrease of 
£5,646. This is a very serious falling off, but you will have been 
prepared for it, for I have clearly warned you at our meetings that 
you should remember we were bound to lose the exceptional amount 
of business which the revolution and war in Cuba gave rise to, and 
that we should suffer further from the low rates which competition 
and circumstances had forced upon us. In addition to our actual 
traffic receipts of £13,117, we have £2,158 as interest on invest- 
ments, &c., giving a total of £15,336. The expenses have been £6,296, we 
have carried £2,000 to Reserve Fund, the dividend on the preference shares 
requires £3,000, and from the balance we are able to propose a dividend at 
the rate of 5 per cent. per annum on the ordinary share capital, leaving 
£5,204 to carry forward to the next half-year, as compared with £5,165 
brought forward from Dec. 51, 1899. Comparing the £6,296 of expenses 
of the half-year now before us with those for the same period of 
1899, you will find they are £961 less, for the total expenses then 
amounted to £7,257. Of this reduction £672 fall under the head 
of expenses at stations, and belongs chiefly to the items of ealaries 
and wages and printing and stationery ; also we have not had any expenses 
for alterations and repairs to offices, which amounted to £285 in 1899. 
The remaining reductions come under the items of depreciation on stores 
and cable in stock, and current law charges, while income-tax appears at 
an increaaed figure. 

I will now call your attention to the balance-sheet. On the debit side 
you will notice that “Sundry creditors, including reserve for liabilities," 
amount to £9,635, as compared with £18,520 on June 50, 1899. This 
difference is chietly due to the smaller business we are now 
doing, and to the large outstandings we had formerly in 
connection with the Government business during the war ; beyond this 
account there is no item requiring explanation. On the credit side our 
sundry debtors are also reduced on account of the smaller business, and 
the claim for £8,174 for repairs to the cables damaged during the 
Spanish-American war is still outstanding. I have unfortunately no definite 
news to tell you regarding this claim, or of our concessions and general 
position iu regard to the Government of the United States, The negotia- 
tions which Her Majesty’s Ambassador is carrying on on our behalf with 
the United States are still proceeding, but I fear that until the American 
Elections are over and the President elected, we cannot hope for any 
definite news. It is, I feel, somewhat discouraging for those of us who are 
engaged in business to have to meet these long delays, but we must 
remember that the United States Government and the Cuban 
Authorities have still many points of the greatest importance to 
settle as to the future government of the Island. On the other 
hand it is very hard that we should not be paid the subsidy due 
to us for the coast cables, and we shall be much disappointed 
if this is not settled before long. We should now receive about £3,000 for 
the subsidy due for three half-yeara, There is one other matter I would 
like to refer to, which is the lawsuit we are having with the West India 
and Panama Company in regard to the construction of part of our agree- 
ment, I will not trouble you with the details, as the case is still before 
the Courts, but you will be glad to learn that the result of the trial in the 
High Court was completely in our favour, The West India and Panama 


Company thereupon gave notice of appeal, which will probably be heard at 
the end of this year or early next year. I now move the adoption of 
the reports and accounts. 

Mr. GEORGE KEITH seconded, and the resolution was carried unani- 
mously, as were resolutions approving the dividends at the rate of 10 per 
cent. on the preference and 5 per cent. on the ordinary shares; the 
re-election of Mr. C. W. Parish as a director, and re-appointing the 
auditors. 

Mr. E. WEDGWOOD: Can you give us any hope regarding future 
half-years? I mean that the dividends will not be decreased to increase 
the reserve fund. 'The reserve fund is now very large in proportion to the 
capital. In the old chairman's time it was indicated that £100,000 would 
be а reasonable limit for the reserve, but we have now got a considerable 
increase on that figure, and it is open to question whether our dividends 
should be allowed to decrease with such a large reserve to fall back upon, 
Mus see now we have very little more than half the dividend we used 

get. 

The CHAIRMAN: We have only put £2,000 to reserve this half-year, 
апа must be guided by the state of our cables. "When Mr. Greenwood 
stated that £100,000 might be the limit of the reserve we had not the 
coast cables. We have now a bigger responsibility on our shoulders, and 
our cables do not grow younger. 

А vote of thanks to the chairman and directors terminated the pro- 
ceedings. 


The Consolidated Telephone Construction and 
Manufacturing Co. (Ltd.). 


The nineteenth ordinary general meeting of this company was held on 
Wednesday, Mr. HUBRRT F. Jackson (chairman of the company) presiding. 

The CHAIRMAN, in moving the adoption of the report and accounts, 
said that the present Directors came into office, some of them in July and 
some of them in October of last year. They had, of course, а very large 
amount of back work to look into in order to get some hold of the position. 
It was decided, as the result of mature consideration, to ask Mr. Kerr, who 
was the then general manager of the Chili Telephone Company, to take the 
position of managing director of this company. The directors raised no 
objection to the fact, when explained to them, that Mr. Kerr was his 
(the chairman’s) brother-in-law. He thought he might say that that 
appointment had given very happy results. The board had obtained an 
efficient manager of the factory in Mr. Dundas, and the results which he 
had given them in the short time he had been in the Company's 
employment were, he thought, satisfactory. The old directors 
had taken exception to the statement in the report that the whole 
of the profits had been made during the last five months of the 
year under review, but he thought that they were better able to 
judge than the late directors, who had not the figures before them. 
As regarded the value of the company’s assets, they would see 
from the auditor's certificate that that gentleman had taken some 
exception as to the value at which the assets were entered in 
the balance sheet, because he could not be looked upon as а valuer. 
The Chairman then dealt with the Company's assets in detail, and 
claimed that their values were sufficiently assured to warrant their 
being placed to the credit of the revenue account. The profit for 
the year, £1,192, he contended, was very unsatisfactory when they 
considered the number of years the company had been in existence, 
but, on the other hand, it was rather better than the profits for 
several years past. The old Directors in their circular stated that 
the profit was the same as the previous trading profits, and in answer to 
that he wished to call attention to the fact that theaverage trading profit 
for the last five years was £885. "The total profit shown in the revenue 
account for the year under review would have been £1,724 had it not been 
for the fact that during the transition stage they had had to pay double 
salaries and also the balance of the expenditure incurred by the share- 
holders’ committee. It would be observed that the board had written 
£3,622 off stock, and they believed that it was now valued at what it was 
actually worth. With reference to the directors’ proposal to pay an interim 
dividend, the only justification necessary for that was, he thought, the fact 
that the Directors were prepared to take the responsibility of advising 
the shareholders to pay that dividend. The clause in the report with 
reference to the National Telephone Co. explained itself, but he might 
aay in this connection that the Directors’ efforts to increase this 
company's scope had resulted in the last few days in a very 
considerable order being received from Australia. It was a very 
long time since the company had received an order from Australia, or, 
indeed, from any other colony. Referring to the business of the Anglo- 
Portuguese Telephone Co., he expressed the belief that that, concern was 
capable of giving very much greater profits than it had ever done in the 
past. At the present time they had very important negotiations in 
progress with the Portuguese Government, and with the Electric 
Tramways Company in Portugal. with reference to their system, which 
would probably result in something satisfactory for this company. 
The old directors had expressed some fear with regard to the important 
assets of the company, which were comprised of interests in the subsidiary 
companies, but in his (the chairman's) opinion there was no foundation for 
taking such a view of the matter. As to the lawsuit in which the Edison- 
Gower Bell Co. and this company is concerned, and which had been for many 
years in progress, the company’s lawyers advised them that the final stage 
had been entered upon, and that they might hope to hear something definite 
before long. Hitherto the business of the Consolidated Company had been 
restricted to the eale of telephones and telephonic apparatus. They had, 
however, from time to time had many inquiries with regard to the 
furnishing of electric light materials, and in order to fulfil orders in that 
direction the board had made an arrangement to secure a very con- 
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siderable share in a business in London which had its own factory and 
a regular business. That concern was earning a considerable profit, 
wbich was being increased day by day, and at the next meeting 
he hoped to give them full details of the arrangements. Alluding 
to Colonel Gouraud’s nomination of himself as a candidate for a 
seat on the board, the chairman said that they had no wish to add 
to their number. The Directora who superseded C.lonel Gouraud 
many yeara ago, had left him out in the cold, so to speak, for 
some 15 years, but now, after being superseded in their turn 
by the present board, they were advocating his election. He would 
not express any opinion as to their motive for taking such a course, 
but he thought that it would be far better fur the company's business 
if the matter had never been brought forward and grievances ventilated 
in the public press. In conclusion, he moved the adoption of the report 
and accounts and the payment of an interim dividend for the six months 
euding September, 30, 1900. at the rate of £3 per cent. per annum, less 
income tax, to be paid ou and after the 15th prox. 

Mr. WOOLLEY (a director) seconded the motion. 

Mr. FITZGERALD asked the chairman to answer a series of written 
questions which he had sent to the Board. 

The CHAIRMAN having done &o, Mr. FITZGERALD alluded to the 
profit for the period under review as unsatisfactory. They must remember 
that he had managed the business for 15 years. The directors, in their 
report, declared that the whole of the profit was made in the last five 
months of the year, buta late director —Mr. Gréwirg—who, unfortunately, 
was not present, could have told them a very different tale. Perhaps they 
thought what he was saying was very comical. He was somewhat 
astonished to observe that the wonderful” balance-sheet was swallowed 
by certain stockbrokers, but he did not swallow it. They would never find 
him on the board again. He concluded by moving, as an amendment : 
That the report and accounts be referred back to the directors with the 
request that the accounts be made up in the eame manner as formerly, 
and submitted to an adjourned meeting to be held in a month's time." 

Mr. А. Н. BAKER considered Mr. Fitzgerald's amendment, which he 
seconded, a very prudent one, as the ahareholders ought to be in a position 
to compare this balance-sheet with those issued in previous years. If the 
- figures in the present balance sheet were correct, he congratulated the 
directors on the result of the year's trading, but he did not wish to be 
misled. He desired to know if the proposed dividend had been earned, 
and if the assets were still intact. 

The CHAIRMAN replied that they had sold their National Telephone 
shares prior to their recent fall in price, and the proceeds were in the 
bank. In addition they bad sold 559 shares of the United River Plate 
Telephone Co, and that money was also in the bank. They would observe 
that the dividend mentioned iu the report was an interim dividend, which 
had been earned during the current year, and it had nothing whatever 
to do with the period covered by the balance sheet. As to the 
amendment, the report and balance-sheet had been circulated amongat the 
shareholders, and the directors had received proxies amounting to 114,733 
against 21,001 held by Colonel Gouraud. 

Colonel GOURAUD : I am surprised there are во many. 

Mr. J. G. GRIFFITHS, F.C.A. (auditor) said that the board had given 
him every explanation with regard to the value of the assets, and no doubt 
they were right in their opinion with regard to the value of the securities, 
but he was not sufficiently assured on the matter to allow them to be 
placed to the credit of the revenue account witbout calling the attention 
of the shareholders to the matter. 

Col. GOURAUD dealing with the assets of the company placed to the 
revenue account, contended that the item of the private lines installation 
ought never to have appeared on the credit side of that account. If the 
dividend was to be paid he should want a written contract from the 
directors that they took the responsibility for the money, and he should 
use his votes against the payment of the dividend unless the directora 
were prepared to carry out his desire. He wished to know whether the 
Chairman was interested in the Telautograph Company, some of whose 
shares were held by the Consolidated Company ? 

The CHAIRMAN repeated the statement that the interim dividend 
was to be paid out of profits earned since March 31. He was largely 
interested in the company Colonel (iouraud had referred to, and he believed 
that the investment would prove advantageous to this company. Не was 
not the promoter of that company. 

Mr. Fitzgerald's amendment was then submitted to the meeting and 
negatived by a large majority, and the chairman's re:olution for the 
adoption of the report and accounts was agreed to. 

Colonel Gouraud demanded a poll, which the chairman announced 
resulted as follows: — For the resolution, 116,135; against, 25,001. The 
resolution was therefore declared by the chairman to be carried. 

The retiring director and auditors having been re-appointed, the meeting 
terminated with а vote of thanks to the chairman. 


Western Telegraph Co. (Ltd.). 


The report of the directors of this company for the half-year to June 30 
states that the revenue amounted to £230,434. 19s. 9d. and the working 
expenses to £80,579. 15s. 2d. After providing £11,031. 12a. 4d. for 
debenture interest and sinking fund, aud £3,210. 5s. 7d. for income tax, 
there remains £135,613. 6s. 8d. ; to which is added £6,790. 19a. 6d. from 
Dec. 51, making £142,104. 6s. 2d. A quarterly interim dividend (absorb. 
iug £51,189. 10s.) has been paid, and £50,000 transferred to reserve. The 
directors now recommend a final dividend of 3s. per share, making, with 
interim dividends, б per cent. for the year, and also the payment of a bonus 
of 28. per share, both tax free, which together will amount to £51,982. 10s., 
leaving £8,571. Os. 8d. to be carried forward. The dividend and bonus 
are payable Nov. 1. 


€ ERE s ан 


The company has recently acquired an interest in the capital of the 
River Plate Telegraph Co. (Ltd.). The directors of the Western Company 
will become directors of the River Plate Company. 

An amount of £400,000 4 per cent. debenture stock has been consti- 
tuted ; of this amount £348,777 has been allotted to the late holders of 
the same amount of 4 per cent. debenture stock of the Western Compauy 
in lieu of their being paid off at par. The balance remains at present 
unissued. 

Additional cables have been successfully submerged between Para and 
Rio de Janeiro, and are being continued from the latter city to Montevideo. 


ELECTRIC STREET CAR MANUFACTURING SYNDICATE (LTD.)—An 
extraordinary meeting was held last week at Wolverhampton, when a 
resolution was adopted approving an agreement for the sale of this com- 
pany’s business to the Electric Tramway Maintenance and Construction 
Co. (Ltd.). The Street Car Company's business was established about three 
years ago for the manufacture of motor-cars The Electric Tramway 
Maintenance and Construction €», will, it is stated, acquire 20 acres of 
land at Wednesfield for extending the works, Mr. Thomas Parker, chair- 
man of the Electric Street Car Syndicate, will join the board of the 
Maintenance Company. 


MONTE VIDEO TELEPHONE OO. (LTD.) —Tue report of the directors 
for the year ended July 31 states that the net profit was £9,269. 168. 5d., 
after providing for working expenses in Monte Video aud London and for 
depreciation of stock of materials. Adding £2,258 3s 6d. brought 
forward, the available balance is £11,527. 198. 10d. From this £3,500 is 
transferred to reserve, and the directors recommend dividends at the rate 
of 5 per cent. per uunum on the preference and 24 per cent. per annum on 
the ordinary shares, £1,886. 7s. 10d. being carried forward. There has 
been a continued increase in the number of subscribers during the past 
year, with & corresponding improvement in receipts. Mr. J. G. Le Marchant 
has been elected a director on the resignation of Mr. Н. Ward. 


— — — — — — — — — — 


NEW COMPANIES, STATUTORY RETURNS, &c. 


qa Gers 


BLACKMAN EXPORT CO. (LTD.)—This company was registered on 
Oct. 5, with a capital of £20,000 in £1 shares (5,000 preference), to deal 
in, import, and export ventilating aud similar apparatus and other goods 
manufactured or dealt in by the Blackman Ventilating Co. (Ltd.). 
The first directors are М. Shillito, H. R. Griffin, J. L. Copping, and 
Н. J. Trautinann (managing). 


BRITISH ELECTRIC STREET TRAMWAYS (LTD.)—This company was 
registered on Oct. 18, with a capital of £300,000 in £1 shares, to con- 
struct, equip, maintain, and work electric tramways and railways, and to 
carry on business as electricians, engineers, tool makers, &c. 


COLWYN BAY ELECTRIC LIGHT AND POWER CO. (LTD.)- -This com- 
pany was registered ou Oct. 17, with à capital of £5,000 in £1 shares 
(1,000 preference), to carry on business as electriciaus, electrical and 
general engineers, suppliers of electricity, makers of electrical appa- 
ratus, &c., and in particular to take over the business formerly carried on 
by Messra. T. S. and H. R. Jones, at Vron Haulog. Mr. Rowland H. Hughes 
is the first managing director. 


KING ARC LAMP CO. (LTD.) This company was registered on Oct. 18, 
with a capital of £5,000 in £1 shares, to acquire patent righta relating to 
an electric lamp known as the “King” arc lamp, and to carry on the 
business of electric lamp, plant, and fittings manufacturers, electricians, 
electrical engineers, &c. The subscribers are: H. W. Gorringe, F. Alexan- 
der, Lavinia Williams, G. Hearaey, X. R. D. Thorpe, C. B. King, juu., 
electrical engineer, and C. R. Smith, electrician. 


EXCHANGE TELEGRAPH CO. (LTD)—The annual return to Aug. 14 
has been filed. The capital is £216,500 in 8,125 “A” and 16,500 “В” 
shares of £10 each, of which 8,025 A aud 16,200 “ В” have been taken 
up. £9 has been called up on each of 6,000 “А” and £1 on each of 
2,025 A shares, and £56,025 has been received. £8 per share is con- 
sidered as paid on 2,125 “ A ” shares, and all the “ B” shares are issued 
as fully-paid. 

LANGDON-DAVIES ELECTRIC MOTOR CO. (LTD.)—The annual return 
to Aug. 24 gives the capital as £70,000, in 20,000 preference and 50,000 
ordinary shares of £1 each, of which 15,850 preference and 44,007 ordi- 
nary have been taken up. £1 haa been called up on each of the prefer- 
ence and 4,007 ordinary shares: 40,000 ordinary shares are considered as 
fully- paid. 

WHITE, JACOBY & CO. (LTD.) —The annual return to Sept. 13 gives the 
capital as £4,000 in £1 shares, 3,022 of which have been taken up. £1 
has been called up on each of 665 shares and 2,357 shares are considered 
as fully-paid. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 50d. per oz. (Oct. 25). Consols (2} per cent.) 98—98} for money. 
981—984 for account; 23 per cent. 974—98 (Oct. 25) Stocks and 
Shares Continuation Daye, Nov. 12 and 27; Ticket Day, Nov. 15; Pay 
Days, Oct. 26 and Nov. 14; Mining Share Carry-over Days, Nov. 9 and 26. 


CALOUTTA ELECTRIC SUPPLY CORPORATION (LTD.) — An interim 
dividend at the rate of 5 per cent. per annum has been declared for the 
half-year to June 30. 
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CASTNER-KELLNER ALKALI CO. (LTD.)—An interim dividend on the 
original capital (as well as on the new capital allotted to the shareholders 
of the Aluminium Co.) at the rate of 8 per cent. per annum has been 
declared for the six months ended 30th ult. 


ELECTRIC AND GENERAL INVESTMENT CO. (LTD.)—During the week 
this company invited applications for an issue of 19,900 £5 6 per cent. 
cumulative preference shares at par. 


STOCK EXCHANGE NOTICES.—Nov. 13 has been appointed a special 
settling-day in the further issue of 5,000 £5 fully-paid shares (Nos. 20,001 
to 25,000) of the Telegraph Manufacturing Co. (Ltd.), and the shares, 
together with the 10,000 ordinary £5 fully-paid shares (Nos. 1 to 10,000) of 
the Folkestone Electricity Supply Co. (Ltd.), and £500,000 4 per cent. 
debenture stock of the National Telephone Co. ( Ltd.), have also been ordered 
for quotation in the official list. Application has also been made to the 
committee to appoint a special settling day in, and to grant а quotation 
to the further issue of 10,000 6 per cent. cumulative preference (£10 fully 
paid) shares and 15,000 ordinary (£10 fully paid) shares of the British 
Electric Traction Co. (Ltd.), and also to appoint a special settling day in 
the further issue of 4,500 (£1 fully paid) shares (Nos. 140,001 to 144,500) 
of Pearson's Fire Alarm System (Ltd.). 


SUBMARINE CABLES TRUST.—In accordance with the terms of the 
trust deed, tenders are invited from certificate holders of certificates to be 
redeemed out of surplus income accrued to Oct. 15, at a price not to exceed 
£120 per certificate, the certificate holder retaining the coupon of reversion 
attached to any cer tificate thus redeemed. Certificate holders desirous of 
surrendering their certificates on these terms should communicate with the 
secretary stating the lowest price they are willing to accept. 


— 


Line. 


Week 
ended 


1900 


*Birmipgham Tramways. Oct. 20 


Blackpool Corporation... 
Blackpool and Fleetwood 
Bolton Corporation 
Bradford ration... 


*Buenos Ayres& Belgrano Sept. 25 
Central London Railway Oct. 20 


City & South London Ry. 
Cork Elec. Tramm 
Dover Corporation 
Dublin & Lucan Rly. ` 
Dublin United ............ 
Dublin Southern Dist. . 
*Glasgow Corporation ... 
Hull Corporation ......... 
*Liverpool Corporation... 
Liverpool Overhead Rly. 
*Sheffield Tramways ......' 
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MENS ee dl 


396 . 
1,708 + 689) 16. 24,592 . 
10+ 33) 42 17,463 
198 + Ш 29 7,006 | 
81 12 16 17% 
3,495 487 16 61,430 
750|- 23. 16 17120 
9252 - 126 .. 
1,574 „ 905 16 22,236 


Ө | — 
j weeks Amount. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
| Inc, | No. | AGGREGATE. 


Inc. 
or Dec. 


1,594 | + 25 16 21,516 o 1,202 


2,480 | +1, Aza 42 95,815 


* Partly electrical. 


133,369 
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ELECTRICAL COMPANIES' SHARE LIST. 


Present | AMOUNT | Laer NAMB. | 


AMOUNT, or | Юга 
| Bn ARE. | DEND. | 


| 
ELECTRICITY SUPPLY COMPANIES. 
100,000 1 oes Bl'ckh'th & Gr'nw'ch D'st'ot Elec. Lt. Ord. (fully pd. 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Ога.............. 
6,000 10 4/6 Do. 4% per Cent. Cumulative Pref. .............. 
£70,000| Stock 19/8 Do. 44 per Oent. Debenture Stock (red.) ..... 
19,661 5 2/6 | Brompton & Kensington Electricity Supply oN a 
12,000 5 3/6 Do. 7 per Cent. Preference . . . . — 
20,000 5 .. | Calcutta Elec. Supply седан (fally paid) OUT 
50,000 5 4/3 | | Oharing Oross & Strand Electricity Moy Oorp. .. 
20,000 5 2/3 Do. 4% per Cent. Preference ..... —— 
84,000 5 2/6 | Chelsea Blectricit ET Ordinary ..........„о..• .. . 
14150,000| Stock 44% |* Do. 4} per Cont. Debenture Stock (red.) . өөө sd 
$1,200,000 | $1,000 57 Chicago Edison IstMort.5% 80 yr. Gold Bonds(red.) .. 
70,579 10 8/0 | Olty of London Electric Light ng Ord. «o.c sopoia 
40,000 10 6% Do. 8 per Cent. Cumulative Pref. . — 
£400,000 | Stock 5% * Do. 5 per Cent, Debenture Stock (red. ) — 
40,000 10 4/0 | County of London and Brush Prov. Ordinary... .. . 
20,000 10 6/0 Do.  6per Cent. Cumulative Preference ...... . 
£200,000| Stock 417 Do. 4% Deb. Stock Certs.(all pd.) (red.) 
10, 200 5 m Folkestono Electricity Барріу Co. Ordinary 
15,000 5 107 Kensington and Knightsbrid ge dci 0000 +5000 + 
10,000 5 6% Do. 6 per Cent. Ist Preference ..... «ese 
110,000 8 „. | London Electric Supply Ordinary . . . „ 
49,840 5 3/0 Do, 6 per Cent. Preference ..... — cose ө, 
250,000 Stock 47 Do, 4 per Cent. lst Mortgage Debentures y» 
85,000 10 6/0 Metropolitan Elec. 8 Ord. ee ы 
£220,000 | Stock 447 Do, 4k per Cent. Deb.Stock First Mortgage 500 
6250, 000 Stock 347 Do. 5 per Oent. Mort. аңыр сс: кем) — 
6,452 10 | 6/0 Notting Hill Electric Ordinary .. —Ó 
10,000 5 5/0 | Oxford Electric Ordinary ..... — — 
300,000 1 1/6 Rand Electric ..... — ratos 
£135,000 | Stock 5% | River Plate El. Lt. & Tr'ctn, Ltd. 6% lat Mor. Bob. 
15,000 8100 $2 Royal Electric Compan of Montreal Shares . о 
#@115,500 100 44% |" Do. 4% per Cent. Ist Mortgage Debentures - 
40,000 5 5/0 | St. James's and Pall Mall Electrio Ordinary ...... 
20,000 5 3/6 Do. 7 per Чана, Preference ..... —— T—À 
£150, 000 Stock са Do. 3} per Cont. Debenture Stock (red. | 689865 
12,000 5 es Smithfield Markets Electric Supply MANI Moni: 
450,000 Stock 4% Do. 4% Debentures ..... 8 
, $ ous South London Electric Supply Ordinary... ay E 
79,900 5 5/0 Wostminster Electric КАГУ Ordinary ............... 
29,437 5 Do. DO. зз coc Wesessen 600 8e sot 000.55090»0059008 бый: veces 
ELECTRIC RAILWAYS TRAMWAYS, &o. | 
15,000 10 4/0 Blackpool and Fleetwood Tramways... өздөр 
4167, 900 100 57 | Brisbane Tramway 5 per Cent. Debentures «0600-54 
,000 10 74% | Bristol Tramways and Carriage Ordinary .....,..,.. 
25,000 10 47 Do. OamulativePreference(fally pd) 
£100,000 | Stock 4% Do.  4perOCent. Debentures ...., mer 
13,600 10 5/0 | British Columbia Electric ан 55 Prof... cy 
45,000 10 11/0 British eo. Trao. Ord. |... eee eoo to ooo eor onte 
50,000 10 6/0 Do, 6% Cum. Pref. . м 
£350,000 Stock 5% Do. p per Cant. Perpetual Debentures — 
40,000 5 3/0 Buenos Ayres & Belgrano 6% A“ Oum, Pref. ...... 
27,500 5 ж Dh СД, ЫБ Her ЕРЕ оаа нна Gaetan 
£320,000 | Stock 5% Do. ö per Cent. Debentures ... im 
£120,000 | Stock 13/9 Do. 57 2nd Deb. Svk Prov. Certa. (all pl) - 
206,297 10 8/0 | Central Londor Ordinary ......... . . . 6 66 
£855,000 | Stock 112 | Обу and South London Railway Oon. Ordinary А 
37,500 10 1/5,1 | bo. Ordinary (Nos. 22,501 to 60,000) ............ 
£150,000 | Stock 57 Do. 5 per Cent, Perpetual Preference (189)... 
£200,000 | Stock 5% Do. (1896) ... — 
£244, 315| Btock 4% | Do. 1 per Cent. "Perpetual Debentare . ——— 
20,000 10 74% Imperial Tramways Ordinary. — ө | 
10,000 10 67 |t 0, 6 per Oent. Preference .. OMM MINE died a» 
£300,000 | Stock 44% |t Do. 4}por Cent. Debonture ......, 
30,000 10 | 1⁄3 Kidderminster & District E. L. & Tr’ot’n Я Pret. 
37,500 10 8K Liverpool Overhead Railway as dia i 
10,000 10 5% Do. Б per Cent. Preference... . c rene 
£125,000 Stock 4% Do. 4 per Cent. Dobentare ..... 
£60,000 100 „УА Montreal Str’t R'lw'y St'rl'g 57 More. Debs. os. (1903) 
£140,000 100 4} Do. Sterliog 447 De ebentures (1922) , 
24,000 5 єє Now General Traction Ordinary ....... — 
50,000 5 6/0 Do. 6 per Cent. Camulative Preference besos 
4,000 10 БУА Oldham, Ashton and Hyde Elec, Tramway mm 
4,000 10 570 po, Spar Cont. F reference . . e ves s eooot 6e 
13,334 10 mY Potteries Electric Traction Ordinar — me 
20,000 10 | 5/0 Do. брег Oant, Oumalat!ive refarenos ... .... 
£125,000 Stoch | А Do, 44 per Cent. Dabanture Stoaok ess eroso 
640,000 Stock 3% Waterloo and Оу Ordinary „ eee «e o coves moves 


Previous Price ! RATE PER 
Wzxk's Prior, | Wednesday, Окхт, 
Ост. 17. Oct. 214. Yunrpkn. 
| | 
i | 4 8. d 
" T 13% 3 14 1 
10 11 10 11 4 110 
101 104 102 10} 4 6 6 
8 7 - 315 0 
83 93 83 Ok 313 8 
6 6} в} 6} e 
9 10 9 10 412 6 
i t! 5k в 815 0 
6h 7 6h 7h 400 
110 114 110 113 4 011 
109 119 100 110 4 10 11 
8 9 bl 9 4 8 1l 
120 133 13} 18 490 
124 129 125 13) 8 17 10 
8} m 83 9k 6 6 4 
11 13 11 12 5 0 0 
108 111 108 111 4 110 
. Б} 6 “oe 
12 13 12 13 41 6 
6} 7 6 7 427 
11 23 ] 2 i 
44 5 4 5. | 5 9 1 
100 102 10) 102 318 3 
13] 144 133 143 3 15 10 
112 115 112 115 318 7 
97 102 97 100 310 7 
l4 15} 14 15 410 4 
b 6k 5 6 8 16 11 
d Ч 12 16 0 
75 85 75 85 5 18 0 
165 185 165 135 4 6 6 
na 104 102 104 46 7 
15 16 15 16 410 8 
8 9 8 9 817 8 
97 100 P 
2 2) 2 2] Ys 
85 95 85 95 4483 
3 4 2 3h id 
12 13 12 13 5.9 0 
11 12 11 3 364 
14 16 14 18 315 0 
101 103 101 103 417 1 
213 22 23 24 3 811 
104 10} 103 1 315 4 
118 120 118 12) 38 90 1 
10 10} 10 103 415 3 
134 144 12 13] Ег 
12 13 12 13 412 4 
12) 123 12) 123 4 1.4 
454 5 4] 5 514 3 
3i 4 33 4} seg 
101 107 | 104 107 411 8 
96 8) 98 99 TUE 
10 10% 10 10} 217 1 
53 61 58 61 35.5 23 
5 6 5 6 29 4 
133 143 138 143 3 911 
130 135 130 135 314 1 
120 125 120 125 3 4 5 
204 211 20 214 3 12 6 
14 15 14 15 318 8 
113 115 113 115 3 17 11 
91 10} 417 7 
Ef d F 8j 9 4 811 
13 13} 13 13} 3815 6 
10+ 108 104 108 3 16 0 
103 103 101 125 415 0 
103 105 103 195 16 4 
3} 3} 3} зі x 
41 5 44 5 6 0 0 
7 19 TT 
10 — 10i 413 0 
11 1 11 12 ida 
9 10 9 10 15 3 
101 107 101 107 T 
94 97 94 97 ЭЭ ЛАК 
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— | Late Paxviovs Price | Вата run Вовїхкзв Dona 
pr Drvi- ХАМИ. е Paice, | Wednesday, | Окт. | Divipaxp Don. Domiwo Weex 

OUNT 

* | BmaRE. | DEND. Ост. 17. _ Oct. 24. Үгкт.ркр, Expo Ост, 21. 

| 
TELEGRAPHS. 

£96,900 100 4X |А Dn CNN AR Teh UN. QUON 99 103 9$? 103 | 2 % J nd Jul те туа 
, * Can etree anuary ^ u „„ „„ ee TT 
000 10 .. Amazon T „„ „% Dre oe ef oe Jane and — 2 ... oe eee 
£119,700 : med \. Do. 6 — ee T: — — о - J- - See: Mash ^ - m 
£822,720 toc Anglo.American ..... —„— —*x 237. с=с: | Ы) у, „Nov. 4 55 
23,088,840 Stock 80/0 "е Preferred "nn s.s... —— 6 63232 „% „% „66 6 10% 1063 9934 110% 5 19 8 LI] ma 1054 109) 

£3,088,640 Btock 27/0 Do. Deferred ТТЛ CPt eee эое „„ 10} 11 10} 101 13 11 2 LI] rm] 10 ШАЛ 
13,333,300 | $100 $12 | Commercial Cable Capital F 166 175 411 5 Jan., Apr., July, Oct. E эз 
1,589,498 Stock 4% |* Do. z per Cont. Debeuture Block .. e| 100 102 101 103 8 17 10 " А 10:1 191 
16,000 10 6/0 | Ouba Submarine Ordinary ................ өгөө 6} 74 64 7 10 0 0 | Febraary and August it - 
6,000 10 10/0 Do. Preference 10 per „E 16 15 16 6 5 0 * " - w 
12,981 5 2/0 | Direct Spanish Ordinary .. кА 4 5 4 5 4 0 0 | April and Ootober...... — - 
,000 5 b Do. 10 per Cent. Cumulative Preference . м 10 4 10 5.00 өгө кч 
£30,000 50 X Do. 4% per Cent. Бөһәпїпгөв........................ 100% 104% 100% 104% 4 6 7 | January and. July. . . * we 

60,710 20 8/0 | Direct United States Cable . . . „| 10) 11 log 10] 6 10 0 Jan., Apr., July, Oot. 101 103 

£111,000 100 44%; | Direct West India Cable 44% Rog. Deb. (red.) - zx ta 102 93 102 4 8 O Janus aud December .. A = - 
£4,000,000| Stock 35/0 | Rastern Ordinary ...... . c esos гео 148 153 149 154 41011 Jan., Apr., July, Oot. 152 14% 
£1,828,888 | Stock 17/6 Do, 3% рег Cent. "Preference Stock ........ жае 93 102 99 102 3 9 0 Т T 101 9? 
41,432,288 | Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (rel) AM aD 12) 115 120 3 710 | May and November... 113 117 
250,000 10 2/6 | Bastern Extension ................... evo oo eto cto ere e . 15 15 l4 15 41119 Jan., Apr., July, Oct. 15} 14; 
50,000 10 кз Do,  (Nos.250,001 to 300,000)i8' d at Abm. allpd ЖИ) И БҮ" 7 б nl 6'j x: 
£320,000| Stock à Do.  4perCent. Debenture Stock ...... ..... l3 118 | Mẹ 19 8 710 | February and August Lise Бы 
£300,000 100 à * Eastern тл 8. African 4% Mort. Deb. 93 102 | 99 102 318 6 | Febraary and August - * 
£200,000 25 4% Do. ей. ber Cant. Mauritius Bab. bebe si | 109% 103% | 109% 108% | 317 8 May and November. ex 

180,227 10 4/8 | Globe T ph and Trust ..... „ eec 11 11 101 11 413 4 |Jan., Apr., July, Oot, llyry 10 
180,042 10 3/0 Do. per Cent. Ргеѓегепое ............ . „13 11 | 15 15 317 6 „ p» uj 15 
150,000 10 5/0 | Great Northern of Copenh ö 34 31 41 313 6 | January and July 33 ose 
£84,300 100 44% | Halifax & Bermuda Cable 4j let Mort. "рәр, (red.) .. 93 101 | 93 101 4 9 1 June and December ... * é 

17,000 25 37/6 | Indo-European ... EA 49 51 49 63 4 14 4 | May and November 51 51 

£100,000 100 6 London Platino-Brazilian 6 | por Сөп. Dabs., 1904 ..] 103 106 | 103 106 | 618 2 | March and September ы ws 
£100,000 100 4 аы а European Tel. 4% Guar. Debs. (red.) ind 100 103 | 100 193 817 8 | Juneand cee: А eos * 
11,839 8 rn Fee ee — — 7 З 7 8 5 00 April and October... * 
3,381 |2100 Cart. 6% — Gables Trust .. . 124 120 413 0 ** 
15,609 10 edi West Ain 0 waste seed eeodà coed rab ss 2 3k 2k 4 9 3 | December and Jul ес: 
£171,100 100 6% |+ Do. 5 per Cent. Debentares (red.) e 93 101 93 101 419 0 | Marchand Septem * 
30,008 39b | .. | West Coast of America ..... ..... sesso ose III н Al Ses = us ас 
150,000 100 47 „ ро. per Cent. Debentures ........ Ee Meo MN 10) 103 8135 4 | January and J aly...... oe - 
88,321 10 1/0 | West India and Panama sese .... 8. 669b, nne 1 1 1 2 May and November .. E ы 
34,563 10 6/0 Do. брег Cent. lst Preference ...... ee eee 84 74 6 7k воо 70 " ся ib 
4,669 10 6/0 Do. брег Cent. 2nd Preference ...... ...... ........ 6 7 6 7 8 1l 6 = 
£30,000 109 5% „ Do.  Áb5perOent.Debentures ..... x ME. “06 105 108 413 6 January and J aly... — ae 

207,930 10 8/0 Western тонар Cate Brazilian Submarine) dmi 144 15 l4} 15 413 4 | Mar., June, Oot., Оез. 141 14j 
&75,000 100 57 Do. 8 vor t. Debs. (2nd Serias, 1906) .... 103 108 lo3 108 410 4 | June and December .. " EN 

£313,777 Stock 4% Do. 4 per C. nt. Dab. Stock (red.) . e . „ 101 101 102 195 (13160 3 ое 103} 500 
TELEPHONES. 

44,000 £5 4'0 Ohlli Telephone (fally patd) 233% „ „% „0. 2} 8} 2} 3} 5 14 4 Aagast III II Oe ORE ee owe on 
224,850 10/0 1 d. Consolidated Telephone Con. and Manfg. 0.0006 66°00 pò ТТ m TP | July 50066550 qa W 4 6 ... ... 
‚72,680 1 24% | Monte Video Telephone MET; — . 4 | t 5 0 0 | November ..............| ous ove 

86,492 1 1/0 Do. 5 pe Cont. Preference .. а bide айы, 1 1 5 0 0 - NT" та 
590,000 5 3/0 | Майопа1............... " Ыб 4i 4] 4 6 9 9 | February and August MI — 

15,000 10 6/0 Do. 6 perOent.Oamulative lat Proference ..| 13 15 13 15 о ЖЫ » » | 43 

15,000 10: 6/0 Do. s per Cent. Oamulative 2ad Proferonos ...| 13 15 13 15 400 m »» | - * 
250,000 5 2/6 Do. брег Cent..Non-Camalative 3rd Pref, ..| 65 5i 5 5t 415 3 | ” " 5 s 

2.000,000 | Stock. 34% |+ Do.  Debenture Stock 3} per Oant. (rad.) | 97 10, 93 39 811 5 Janus and Docember ... fs 97 
£500,000 | Stock so Do.  4per a Debenture Stock (red. а ese 101 101 - | T sce ФА 
171,504 1 oo C UH MEE Eno APIS { l | 4 811 | April ала Ootober......) ... (" 
58,000 5 4/6 United River Plato X 3 4 Б] + 5 613 4 | July ...... | "e ** | 
16,689 5 2/6 Do, 5% Oamalativo Preforenos . 41 5 4 5 $15 3 Jane and December .. es | 
£179,917 | Stock 5% |* Do. брег Cent. Debenture Stock (red.)........| 104 107 104 107 413 6 “ e - 
ELECTRIC MANUFACTURING &o. COMPANIES. 

70,000 1 8d. | Alliance Electrical Co. 57 Cum, Pref. . . 1 ч 1 1 4:8 11 é 1j, 5 
125,000 1 Tid. | Aron Electricity Meter 6 per Oent. Oam. Pref. ...... { 7 7 8 March and September "n е6 

85,000 1 ... British Electric Works Оо. Ordina oe eee) eri) TTT { i Н see II oe oer 

50,000 1 - Do. брег Cent. Cumulative Preference ...... * m - 
450, 000 100 4 Do. F rst Mortgage Debentures мнение эже ae 97 99 97 9) 4 2 vee .. s.. 

40,000 5 5/0 | British Insulated Wire Ordinary’ ...... ...... ОРЕ 11 12 10 11 4 1) 1I ido ale ne 

40,000 5 3/0 Do. ~ per Cent. Рге(өгөпсө.........................| 59 6i 5 6 416 0 „ а 
100,000 ‚5 1/6} | British Westinghouse6% Preference ..........,....... 4 Бї 4 5 — 5 a а 

90, 2 1/24 Brash Electrical Engineering TT UT —— 1 2 1; 14 6 8 4 September wees hese esquaS 113 li 

15,731 2 eee Do. £i pal aid ——̃ 2ũũz 0 ELIT EI vf see III | ove LII 

90,000 2 1/21 Do. Z per Cent. Pret. Non-G IAR 23 23 2 2} 508 * 23 25 

15,731 2 дә Do. £t paid ........ "T eee " e — ә 

£125,000 | Stock 44% Do. 4% per Cent. Perpotual ist Dob. Stock... 108 111 108 111 4 011 Marchand Ss tember кр one 
£125,000 | Stock 2 Do. Perpetual 2nd Debenture Stock .........| 102 101 10? 104 4 7 3 Ja may sou July ..... T US 

89,000 5 10/0 | Oallender’s Cable Construction Ord. wee 19 г 286 l2} 1385 5 11 1 ks Ж 13 12] 

40,000 5 2/6 Do. брег Cent. Camulative Proferaaca ......... 5 54 5 bá 410 1l | ii * 5} ees 
590,000 | Stock 47 Do. 4% per Cent. lst Mortgage Dab. (red. ) ^k 110 114 110 114 813 11 | November and May... - ei» 

, 1 /9} | Oastner-Kellner Alkali Co. (fully раій) ...... ..... se». 1 lt 1 1} 6 8 0 | + 1} L^ 
150.000 Stock 4) Do. 44 per Cent. First Mort. Dab. (red.). ...| 97 100 97 100 410 0 in 

60,000 1 0/78 Ohadburn’s Ship Te rant Orad нә eee sodos 1 1 Sn . ene 

60,000 1 9/71 Do. 6 per Cent. Cumulative Байге: là 14 5 6 8 XP f * 

54,000 3 2/42 | Crompton вой Со. (Nos. 1 to 32,083) .. 3 4} 3i 4l 5 510 | January and Ја]у...... 315 ЗА 

£100,000 102 55 |+ Do. er Cent. Firat Mortgage Deb. "(red.) .. 99 102 99 102 418 0 òs Э ive re 

60,000 1 0/71 | Davis and T mmins 6 per Cent. Cam. Pref. . 1i i 1 568 | T ae кз 

99,261 5 1/9ў Edison and Swan United (** A'' Shares) (£3 paid)... 1 2t 1 2 8 0 0 | February and August 1!5 - 

17,139 5 2/93 Do. (£5 paid) 4. 3% 44 3g 4% 6 13 4 = ES s "a 

£344,023 | Stock 4% Do. { er Cent. Mortgage Dab.Stock (rei.) .| 90 92 90 92 4 7 5 June and December... 91 en 
£100,000 | Stock 25/47 Do. 52: 2nd Deb. Standing Prov. Certs (an ра) 93 10) 93 1)0 180 д saè ка 

35,500 $ | 6/0 Edmundson's Electricity Corporation Ord. ...... ... 4h 5 41 S. } 86.0 0. Hal yearly инә! а o^ 
£76,000 | Stock 447, | Do. z per Cent. First Mort. Deb. (red. Ё mur 20k ДОР oh SOE. 0f 47 6 EN 8 
112,100 2 1/2} | Electric Construction Co. (Limited) ...... PT 2 2 2 2 5 6 s January and Jaly .. 21, 5 

25,000 2 2/9ў Do. 7 per Cant. Cam alative Prafaranoa ......... 2} 3 ¿i 3t 4 À 3 Jal s LP TED 

£182,500 Stock 45 Do. 1 por Cont. lst Mortgage Dab. (1 E 104 10, 102 105 8 16 2 January aad July... 1) - 

30,000 | 5 | 40 | Henley's Telegraph Works Ordinary .............‚ 13b 1} 12] 13} 511 1 February and Augast 13 131 

30,000 | 5 2/3 Do. : par ent. Preferonca ..... 5 T 5 5k 4 110 2 » 5 ч 
£50,000 Stock 44% Do. per Ceat. Mortgage Deb. Stock (red. )- 103 112 108 112 4 0 4 80 с ms e 

50,000 | 10 5/0 | India Rubber, Gutta Percha, £c,, Works... 20 20} 20 21 3 11 6 » " ies 2 

&300,000 100 4% Do. 4 por Cent. Ist Mortgage Deb. (rel.) .. Al St _ {02 9) 102 3 18 5 | March and September oth " 
37,350 12 12/0 | Telegraph Construction and Malntenauos .. 34 3i 35 39 412 4 Marchand Jaly ...., .. 374 35} 

£150,000 | 100 4% Do. 4 per Cent. Debeature Bonds, 1909 ..,..,... 10L 10! | 101 101 31611 | January and July ....| .. ме 

0,000 | 5 9/0 Do. Manufacturing Ordinary ..................‚ 10} 11] 104 11% MU 4 + | a ote 

20,000 | 5 2/6 Do. брег Cent. Camulative Preference......... 5 Б 5 5 4 10 10 —— 1 

30,00 Br 5/0 | Willans and Robinson Ordinary ....... jane LOR. ad lo TH 6 1 9 April aad Octobar ..... 11} JL 

$0,000 | 5 8/0 Do. брег Cent. Camalative Preference ........ ві 7} 6 7} 4 2 9 » » ^ 

#100,000' Stock 41% Do. 41 per Cent, lst Mortgage Debentures ... 105 107 100 197 4 0 4 May aad November * i" 


* In calsalating the yloid on this security, allowance has been made for acora id interest, bat not for rede apiloa 
t The London Stock Exchange Committee refuses to quote these, 
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THE RECOGNISED STANDARD FOR ARC LIGHTING 
ALL OVER THE WORLD. 


ENCLOSED TYPES. 


See that every Lamp has our Trade Mark ‘‘ BROCHIPEL.’’ 


Owners of Patents and Sole Makers: 


BROCE IAIEI-PEIT.ET ARC LAMP, L.TLMITI TI, 


Bi tt жес овас STREET, LONDON, E. G. 


—— 


L. M. ERICSSON & CO., 


Electrical Engineers, енк 4 


154-6, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 


1340 Hel BON, Stockholm and St. Petersburg. «ERICSSON. LONDON.’ 
MAKERS OF' 


TELEPHONE and TELEGRAPH APPARATUS, 
FIRE ALARMS and TESTING INSTRUMENTS, &c. 


DOPOD OP LS DC NC 


Speciality : C TELEPHONE INSTRUMENTS for 
MAGNETO and BATTERY RINGING. 


Manufacturers of all kinds of | A k F LW ER K | 
MAINS & CABLES, 


for 


Centwal Stations, Electric Light and DUISBURG. GERMANY. 

Power Installations, and for беа + n * 
Telegraphy, Telephony, Submarine ontractors to e Army an ауу cf e 

Mining, and Field Telegraphs. and the Imperial Post Office. e . AIR-INSULATED 
LEAD-COVERED CABLES | 2; TELEPHONE CABLES. 
with Impregnated Fibre and Paper A “ | Ly 

Insulation. 

VULCANISED RUBBER THE 

MAINS & CABLES. CABLE 

NETWORKS 


SPECIALITY.—High-Tension Cables up to 
“миинин 


15.000 colts under guarantee. have been supplied and laid by us 


at the foilowing towns . 


DUISBURG—City Harbour Lighting. 
A | ELBERFELD—North-South Tramway. 
(Pd WIESBADEN—Tramways. 
LEIPZIG—Great Leipzig Tramway. 
ZB ESSEN—Tramways (Continuous-Current). 
= — ESSEN—Tramways (Polyphase, 3,000 Volts). 
D^  BRUSSELS—Tramways. 
LIEGE—Tramways. 
ST. JOHANN a. SAAR—Municipal Electricity Works. 
KOWNO—City Electric Lighting Station. 
ST, PETERSBURG—Lighting Station (Alternate-Oarrent, 2,000 Volts). 
CHRISTIANIA—City Tramways and Electricity Works. 
WIESBADEN—City Electricity Works (Polyphase, 2,500 Volts). 
ST. JOHANN a. SAAR— Municipal Electricity Works (Extensions). 
WALDENBURG—Cable Extensions (Polyphase, 3,000 and 10,000 Volts). 
_  SEKATERINOSLAW—Power Transmission. 
ETSCHWERK MERAN—Polyphase, 3,000 and 10,000 Volts. Telegrams 
WIESLOOH—Polyphase, 10,000 Volts. KABELWRERE 
In numerous MINES, SHAPTS, CANALS, &o, &c. DUISBURG. 


€ 
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Erbibibet раа 
Exhibit of tfe At the Enternational Exhibition, 


1900. 
Simples Stel [Л б.з LO і, ЕЕ a. pcm 


—— AWARDED GOLD MEDAL. — 


The For 
IDEAL ELECTRIC 
SYSTEM. WIRING. 
ECONOMICAL. es EFFICIENT, 


Sead Office and Works: Coventry Street, Birmingham. 


= HART STORAGE BATTERIES 


ARE THE 


Best, Cheapest, | Most Eficient & Reliable 


Suitable for all Purposes. 


SECOND 70 NONE. 
HART ACCUMULATOR CO., Ltd., 


Marshgate Lane, Stratford, London, E. 
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W. H. ALLEN, SON & Co., 


QUEEN'S ENGINEERING WORKS, BEDFORD. 


27, OLD QUEEN STREET, WESTMINSTER, S.W. 


Manufacturers of HIGH-SPEED ENCLOSED 


ENGINES * DYNAMOS 


FOR 


ELECTRIC LIGHTING 


i 4. 


AND 


Transmission of Power. 


| | ‚ҮТҮ, 
COMPLETE 


INSTALLATIONS 
CARRIED OUT. 


&S'YTANIDIAED SIZES of ENGINES from 10 to 1,000 Horse Power. 


OHIOAGO: HIGHEST AND ONLY AWARD FOR TROLLEYS. DIPLOMA AND aia FOR INSULATORS, 
BRUSSELS: 1897, “HORS CONOOURS, MEMBRES DU JURY 


ROBT. W. BLACKWELL & co., 


ENGINEERS AND CONTRACTORS FOR LIMITED, 


ELECTRIC TRAMWAY CONSTRUCTION AND EQUIPMENT. 


POLES, TROLLEY-WIRE, FEEDERS, RAILBONDS, INSULATORS, | TROLLEYS, MOTOR- TRUCKS, ENGINES, LINE MATERIAL and SUPPLIES 


59, CITY , ROAD, | LONDON, E.C. 
Telegrams: '" KUREEE LONDON.” Liebers, Telephones : 1479 & 1480 London Wall. 


THE NEW NI In Sheets. 
PRESSED MICA SOM Hard & Flexible. 


INSULATOR. 


T CHE In Moulded Forms 
MICA cut to any Template. MICA in the Slab and Knife-trimmed. 


Of Any Description. 
MICA CLOTH.  ASBESTONITE. · MICA PAPER. 
| D. JAROSLAW, 5, George Street, Tower Hill, London, Е.С. 


TzrzoBAMs : " MONAZITE LONDON.” CONTRACTOR TO THE ADMIRALTY. 
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ESSORS TO G. Е. BELLISS & CO., LTD. 
LONDON OFFICE: 9, Vietoria Street, S. W. ENGINEERS, ISI EUDEETN GEARS 


eum: PATENT SELF-LUBRIGATING QUICK-REVOLUTION 
ENGINES = ELECTRIC LIGHT, POWER OR TRACTION. 


OVER 160,000 H.P. SUPPLIED OR IN HAND FOR 


MUNICIPAL AUTHORITIES (Lighting & Tramways)— 


St. Pancras, Shrewsbury, Southampton, Bury, Croydon, Chester, Port Elizabeth (South 
ton, Kingston-on-Thames, Bedford, Ayr, Cheltenham, Taunton, Leeds Diack bere, алалса Glens, 
Belfast, Llandudno, Shoreditch, Edinburgh, Canterbury, Leith, Burnley, West Hartlepool, Bootle, Gloucester, 
Aberdeen, Coventry, Ww orcester, Rochdale, Darwen, Harrogate, Wakefield, Hammersmith, Woking, Ne 
Jlattersea, Ham d, Bournemouth, East London (South Africa), Cardiff, Buxton, Bloemfontein South» 
pstea Africa), I ynemouth, Hereford, Glasgow, Bury 8t. Edmunds, Hastings, Govan, ing, 
Stirling, Greenock, Beckenham, полаке апа est Kirby, Middleton, Hackney, Grimsby, 


- 1 W 


\ 
PN 


mer ama 
ТИІ) 100 | 9 
И || | i | i un n 

ШШ 


ҮНДҮҮ 


\ үм ` Southport, Halifax, Poplar, 

2 б. OA ELECTRIC SUPPLY GOS. (Lighting & Tramways)— 
\ Charing Cross and Strand, Winchester, Reading, Guernsey, Carlow, Northamp- 
\ ton, Hove, Oswestry, Electricity Supply Co. for Spain (Madrid), Windsor 
Blackheath and Greenwich, Col mbo, House-to-House Co., London; Crystab 
Falsce, London; Bristol Tramways, London United Traniways, Queenstown 


Electric Tramways, Central London d 
Edge, Salisbury, Montrose, Brechin, N RRR 


TRACTION— 


| ~ == = Waterloo and City Railway, Metropolitan and District Railway, Hull, Black- 
— V z : Res = burn, Plymouth, Isle of Thanet Light Railways (Electric), Sunderland, 

Е — = == Wolverhampton, Bary, Belfast, West Hartlepool, Bootle, 
Aberdeen, Rochdale, Darwen, Waterloo and Baker Street 
Railway. Great North of Scotland Railway, Tynemouth, 
East London (South Africa), Russian Railways. 


Large numbers of these Self-Lubricating Engines have 
also been supplied to the British and other Govern- 
ments, the principal Shipbuilding, Engineering and 
Steel Works in the United Kingdom, to Rallway and 
Steamship Companies at home and abroad, and to 
many Public Institutions. 


Established 1852. 


Representing our EC/10 STANDARD ENGINE, 260 B.H.P. BEL Linc MINH ae 
— 70 IN USE OF THIS SIZE ALONE. — 


SOCIÉTÉ D'EXPLOITATION DES CABLES ÉLECTRIQUES 


(SYSTEM BERTHOUD, BOREL and CO) 
CORTAILLOD, SWITZERLAND. 


PATENTED 


LEAD-COVERED CABLES 


MANUFACTURED FOR 
TELEPHONE, TELEGRAPH, 
ELECTRIC LIGHT. 


AYRTON-MATHER 


ELECTROSTATIC WOLTMETERS 


For Direct or Alternating Currents of 
any Frequency. 


Latest Improved Pattern. 
9' DIAL Price (if) 


(usual size) 


| FOR 1,000, 2,000 and 5,500 VOLT CIRCUITS. 
ACCURACY GUARANTEED, 


NALDER BROTHERS & THOMPSON, Ltd. 


(Managing Directors : F. H. NALDER and E. THOMPSON), 
34, Queen Street, LONDON, E.C. 


Telegrams + OCCLUDE LONNAN.” Talenhore No. 124 ВАМК 


Special highly-insulated CABLES for High- 
Tension Alternate Currents, 

As used at Vienna, Insbruck, Lucerne, Vevey, 

Montreux, Cologne, Monaco, &c. 


BELLISS & MORCOM LTD. 
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N О. 1, 172. [v do "XEVI. 


FRIDAY, NOVEMBER 2, 1900. 


PRICE SIXPENCE (50 
Abroad, 8d., or 16 cents, or 80c., or Т0ру. 


CONTENTS OF THE CURRENT NUMBER. 


NOTES “ 


Meetings of Scientific Societies 57 | Parliamentary Record for 1900. 


Contemporary Electrical Science. 
Campiled by E. E. Fournier 


SOHC COR CBee „% „„ „ „%%% %%% „ „„ - о а 


Electromagnetic Theory. By O. 
Heaviside. Continued 
The Theory of Commutation. 
By С. C. Hawkins, M. A., 
M.LE.E. Concluded 
The Commercial Electrolysis 
of Water 
Physical Society 


600006 0090050909999 


55 


58 


59 


42 


Reviews eene 


Concluded........... ............ 
Progress in Electric Lamps. 
By Prof. André Blondel ...... 
Power Generation: Compara- 
tive Cost by the Steam 
Engine, Water Turbine, and 
Gas Engine. By J. B. C. 
Kershaw, F.I.C. Concluded 
Correspondence 
Municipal, Foreign and General 
Nott сагона: “ 
Trade Notes and Notices ...... 
Companies' Meetings & Reporta 


* 4990900900990 990999 


51 
52 


54 


Electricity Works Accounts ... 
AN INTERNATIONAL TECHNICAL 
DICTIONARY 


8 8 88288 


City Notes 
Companies’ Share List.......... 2 


€€09909066t$999260600026000€9 


NOTES. 
— 

Wx notice, not without apprehension, that in some of the 
addresses of candidates for the new Borough Councils a strong 
point is being made of supplying cheap electric lighting to the 
working classes on the free wiring and penny-in-the-slot prin- 
ciple; and that, of course, this is to be undertaken by the 
local authorities. No exception can be taken to the working 
classes having electric light if they want it, or to their having 
it as cheaply as is equitable to supply it. But the terms in 
which these electoral addresses are couched reveal only too 
plainly the class prejudices to which they appeal, and convey 
the impression that whoever else may pay dearly for electricity 
—whether the well-to-do consumers or the ratepayers—the 
working man shall have it dirt cheap. On the other hand, 
some of the groups of candidates strongly condemn the lavish 
expenditure incurred or contemplated on electric lighting by 
the old parish authorities, and pledge themselves to a policy 
somewhat less adventurous. These conflicting ideas came to 
an issue at the polling stations yesterday ; but the results 
were not known when we went to press last night. Let us 
hope that the new Municipal Councils will encourage electric 
lighting like their predecessors ; but it cannot be for the per- 
manent benefit of the electrical industry that it should 
be fostered by any form of preferential treatment likely to 
render it more costly to the classes who require to use it most. 


ÁnisiNG out of the municipal elections at Manchester, a 
serious charge has been made against Alderman Назсіхвоттом, 
who has been nominated as Lord Mayor of that city. А 


Mr. 8. Norsury Мплллмѕз has published an address 
violently attacking him and practically accusing him of 
using his influence as chairman of the Electric Lighting 
Committee to obtain orders for firms with which he is 
more or less connected, either by business or friendly 
ties. We are happy to see that Alderman Hiccmsorrom 
has been able to meet these charges and refute them point 
by point. Nevertheless, the incident illustrates once again 
the difficult questions that will inevitably be raised during 
the gradual extension of municipal trading, and shows that 
even such honourable and highly-esteemed men as Alder- 
man Hicamsortom may be called upon for explanations on 
delicate matters involving at the same time their personal 
interests and those of the corporations of which they are the 


trusted servants. 
[i 


Tur Report of Мв. А. A. Voysey, the City Electric Inspector, 
to the City of London Streets Committee, for the year ended 
March 81 last, has recently been published and, interesting 
throughout, is in many respects a curiously informing document. 
The first part of the report reviews the history of electriclighting 
in the City, in so far as this relates to ‘‘ the events which led up 
to the granting of the City of London Electric Lighting Order, 
1899, to the Charing Cross and Strand Electricity Supply 
Corporation,” а matter emphatically of future importance 
to, even if not of great present influence on, electric lighting 
in the City. With regard to the change in the pressure of 
supply from 100 volts to 200 volts, Mr. Vorszr considers very 
unsatisfactory the inability of the Board of Trade to make 
any conditions affecting the price of supply, when such a 
change of pressure is sanctioned. There is reason in the 
contention that if the change is introdueed to enable supply 
to be made at a lower cost, the consumers’ interests should be 
safeguarded by insisting on a reduction in price, 

In that part of his report which recounts progress during 
the year in the business of electrie supply and public lighting 
Mr. Уоүзкү states that only 11 meters were submitted to 
him for testing, and he expresses the opinion that every 
meter used in the City ought to be tested” by the electrical 
inspector. He reports that negocíations with the two supply 
companies are in satisfactory progress ''for the testing 
of all meters at Guildhall without amy expense to the 
Corporation." In other matters, howevea, there is not quite 
the same bright prospeet that Mr. Vora ambitions will 
be realised in the immediate future. For instance, he would 
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like to see electric lighting extensively used in the side streets ; 
but unfortunately this matter ‘‘ has been delayed for several 
years in the endeavour to obtain а legal settlement of 
differences" with tbe supply company, with the details of 
which our readers are already familiar. Another restriction 
which apparently is troubling Mr. Vovsev is that he is not 
yet armed with the power and means for testing the mains, 
with a view to determine the value of the supply given to 
the public lamps.“ 


— 

Pror. BLoxůDEL's able survey of the development of the 
electric lamp during the past decade, given in & condensed 
form on another page, will, we are sure, be read with attention 
even by those not directly interested in the problems of electric 
lighting. It must be admitted that progress has been very 
real from the point of view of construction, both with regard 
to the arc and incandescent lamp—but yet not so great as 
perhaps might have been hoped for a generation ago, if we 
view the matter from the standpoint of the efficiency of the 
lamp considered as a particular kind of energy transformer. 
True, we are promised in the Nernst lamp and the Welsbach 
and other similar filaments twice the efficiency of the usual 
carbon filament; but even in these so large a proportion of 
the electrical energy is, after conversion, radiated or 
otherwise dissipated in the form of heat, that the yield of 
illuminative energy cannot be more than 15 per cent. or 20 per 
cent. of the electrical energy supplied to the lamp. Some 
years ало it was freely prophesied that the remarkable 
behaviour of vacuum globes in the field of a high-frequency, 
high-pressure current would lead very quickly to the evolution 
of lamps which would rival the glow-worm in efficiency. But 
for the consummation of this dream we may have to wait far 
into the twentieth century, and we must admit that the 
highest development in electric lighting effected up to the 
close of the nineteenth century still constitutes a method 
involving such enormous waste that, from a purely scientific 
point of view, it cannot but be stigmatised as primitive. 
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Royal Society.—The first ordinary meeting of the session 
will be held at 4:30 p.m. on Thursday, November 15th. 

Batteries for Motor Cars.—It is announced that the Auto- 
mobile Club de France has decided to hold an electrical 
accumulator competition in May next. | 


Pacific Cable.—A bill enabling New South Wales to join 
ihe other British Colonies and Great Britain in the construc- 
tion and maintenance of a Pacific cable has passed the New 
South Wales Legislature in all its stages without opposition. 

Wreck of a Cable Steamer.—On September 22nd the 
Canadian Government c.s. ** Newfield ” became a total wreck 
near Digby, Nova Scotia. Fortunately no lives were lost. 
The “ Newfield” was a boat of 785 gross tonnage and her 
captain was Mr. J. H. Campbell. 


Appointment, —Mr. C. T. R. Wilson, M.A., has been appointed 
to the post of demonstrator in experimental physics at the 
Cavendish Laboratory, Cambridge, and not, as stated in our 
issue last week, at Trinity College, Mr. J. S. E. Townsend 
has been appointed assistant demonstrator in the same 
laboratory. 

Oldham-Ashton and Hyde Tramway Strike.—It is stated that 
Mr. G. R. Askwith, appointed by the Board of Trade as 
arbitrator between the Oldham-Ashton and Hyde Tramway 
Co. and its employés succeeded in coming to terms with the 
parties on Wednesday. It is understood that the arbitration 
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will now be proceeded with on the condition that all the men 
on strike are reinstated. 


French Renderings of English Names.—We have on one 
or two occasions pointed out the inaccuracies of the French 
technical press in its reproduction of English names. An 
esteemed fortnightly contemporary, publishing in its last issue 
а forecast of the B.A. meeting held nearly two months ago, 
surpasses itself in this respect. One paragraph of 10 lines 
contains the following atrocities: J. A. W. Aldpége for 
J. G. W. Aldridge, Elbbings for Gibbings, Barber for Barker, 
and Potch for Gotch. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia - Cyprus sesos. June 21, 1899. — 
Tangier— Tarifa — ... Jan. 3, 1 — 
Ceara—Maranbam m Feb. 20, 1900 — 
Pari — Maranha ............... Маг. 2, 1900 — 
Male. St. Nicolas — Cap Haitien Mer. 7, 1900 — 
Zanzibar Momb aas Sept. 20, 1900 — 
Pararmaribo—Cayenne ......... Oct. 6,1900 ... — 
Saigon (Cape St. James)— 
Thuanan ........................ Oct. 23,1900 ... Oct. 28, 1900 


Wireless Telegraphy.— Wireless telegraphic &pparatus is 
now actually being erected at La Panne, Belgium, and on one 
of the Dover-Ostend mail boats, in order that communication 
between the ship and the shore may be continuously main- 
tained. ——The employment of wireless telegraphic apparatus 
on our warships is continually being extended by the 
Admiralty, and it is stated that, with the object of increasing 
the efficiency of the defences to the entrance of the Thames 
and Medway, wireless telegraph apparatus has been fitted at 
Sheerness and Shoeburyness. 


Post Office Telegraphs and the Elections.—The manager of 
the Press Association has addressed a communication to the 
Post Office, paying a high compliment to the efficiency of the 
telegraph service during the period of the General Election, 
when an enormous amount of press work had to be dealt with. 
In acknowledging this letter, the Postmaster-General expresses 
his satisfaction that, notwithstanding the great pressure upon 
the wires and the unfortunate fire at the Manchester Post 
Office, the efforts of the staff and the arrangements made for 
coping with the extra work proved so successful. 


China Telegraphs.—According to a Standard telegram, the 
Pekin-Taku-Chifu telegraph line is now worked partly by wire 
and partly on the Marconi system. The same telegram 
announces that the German and Japanese Governments have 
concluded negotiations for the laying of a submarine cable 
between Tsing-tau and Nagasaki, a distance of 450 miles, the 
laying of the cable to be commenced as soon as the cable is 
ready. The Nagasaki line is to be prolonged later to the 
South Sea Islands, and the Shanghai line to Fuchow, Amoy, 
Swatow, and thence on to Canton. 


Telegraphic Communication with H.M. Forces in China.— 
The Postmaster-General announces that arrangements have 
been made for facilitating and cheapening telegraphic com- 
munieation with Her Majesty's military and naval forces on 
active service in China. The Eastern, Eastern Extension, 
апа Great Northern Telegraph companies have generously 
undertaken to iransmit telegrams to and from officers and 
men at half rates (28. 9d. per word instead of 53. 6d.). Shanghai 


{ is to be used as the last word in the address iu all cases, but 


will not be charged for. Telegrams must be handed in at 
postal telegraphic offices, and not at the companies' stations. 


Motor-Driven Fire Pumps on Board Ship.— The cadet ship 
„Conway has been fitted with new fire-extinguishing 
apparatus. A tank holding 4,000 gallons is fixed about 7ft. 
above the deck, but in addition, should a more powerful jet of 
water be required, pumps have been provided which can be 
driven either by electricity or steam. The motor is supplied 
from a storage battery charged by the ship dynamos, and the 
capacity of the cells suffices to work the pumps seven or eight 
hours at full speed, the battery already on the ship having 
been increased in size for this purpose. To deal with the 
increase of load a second dynamo has been added to the electric 
lighting plant. 
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Institution of Electrical Engineers.— We remind our readers 
that the first meeting of the new session in London will be 
held on Thursday next week, when Prof. John Perry will 
deliver his inaugural address. The meeting of the local 
sections also begin this month. At Glasgow Mr. W. A. 
Chamen is down to read а Paper on ‘Electrical Supply ” 
at the first meeting on the l4th inst., and the Newcastle, 
Manchester, and Dublin local sections resume their meetings 
on the 12th, 18th, and 22nd insts. respectively. A new local 
section is also being formed at Birmingham, due to the efforts 
of Mr. John C. Vaudrey, the city electrical engineer, and 
Mr. Henry Les, but the details have still to be settled. 

We are informed that the twelfth annual dinner of the Insti- 
tution of Electrical Engineers will be held in the Grand Hall 
of the Hotel Cecil on Monday, December 8rd, and we under- 
stand that the Commander-in-Chief, Lord Wolseley, is among 
the guests who have already accepted. 


Electrical Engineers (R.E.) Volunteers.—The following 
are extracts from a letter received by Major Crompton from 
Captain Lloyd, R.E.:—Captain Lloyd has been appointed 
Deputy Assistant Adjutant-General for transport, in addition 
to his duties as officer commanding. Sergeant Phillips, 
Corporals Hossack, Q.M.S., Wordmore, R.G.A., with three 
civilian engine drivers have gone to Koomati Poort to bring 
up rolling stock. Captain Leaf with his detachment, includ- 
ing Sergeant Graham, Corporal Sellon, Lance Corporals 
Peart and Levin have also gone to Koomati Poort with No. 2 
engine and lighting gear to enable night work to be carried 
on, and to bring up captured rolling stock. Colour-Sergeant 
M. Rorke has returned from the front to Pretoria, and has been 
sent to Waterval to bring in captured engines, boilers, and 
dynamos. Corporal Sellon has beon discharged from hos- 
pital and is now at work in Pretoria. Apart from special 


duty above shown, Sergeant Phillips, Corporals Hossack 


апа Hodgson, and Sapper Young are regularly on traction 
work, in addition to eight drivers belonging to the steam 
transport (civilians). Captain Lloyd reports that the Elec- 
trical Engineers (R.E.) Volunteers will probably leave South 
Africa by November 4. 

Kew Observatory and the London United Tramways Co.— 
Sir Courtenay Boyle, Secretary to tbe Board of Trade, 
presided at a conference on Wednesday between the Board of 
Trade and representatives of the Royal Society and the 
London United Tramways Co. As mentioned in our last 
issue, an agreement has to be arrived at as to the means in 
which the Tramways Company shall arrange its cirouiis 
so as not to affect in any way the work conducted at 
Kew Observatory. The Board of Trade was represented 
by the Chairman, Mr. F. J. S. Hopwood, Bir Thomas 
Blomfield, and Mr. A. P. Trotter, its electrical adviser ; 
the Royal Society and Kew Observatory by Mr. Christie 
(Astronomer-Royal), Mr. R. T. Glazebrook (Director of the 
National Physical Laboratory), Lieut.-Col. Raban (Director 
of Works at the Admiralty), Admiral Sir W. J. Wharton 
(Hydrographer to the Admiralty), and Profs. W. E. Ayrton, 
J. Perry, and A. W. Ricker. On behalf of the Tramway 
Company and kindred interests were Mr. George White and 
Mr. J. Clifton Robinson (Chairman and Engineer respectively 
of the London United Tramways Co.), Sir Benjamim Baker 
and Sir William Preece. The proceedings were private and 
the result of the conference has not yet been announced. 

The Last Signs of Life.—M. A. D. Waller has communi- 
cated recently to the Académie des Sciences an electrical 
method of distinguishing between dead and living matter. 
The principle on which he bases his test he states somewhat 
as follows: Living matter responds to an electrical stimulus 
by yielding an after-current directed in the same sense. The 
same matter, killed by heating, does not respond to such 
excitation, unless, indeed, it does so in an opposite sense due 
to polarisation. This phenomenon is characteristic of all 
living matter, animal or vegetable. It is the last sign of life, 
and may be applied on the field to afford a measure of, во to 
speak, the amount of life remaining in a portion of dying 
matter. In practice the most necessary apparatus is a delicate 
galvanometer, with an exciting contrivance, а compensator, a 
key and electrodes. For energetic excitation the discharge of a 


condenser may be used, and a commutator is desirable in order 
to permit current reversal. The object undergoing the test is 
first connected, by means of the electrodes, to the galvanometer 
and any deflection compensated. Then while the galvanometer 
is short-circuited the electrical stimulus is administered. On 
putting the galvanometer again in circuit with the object 
operated upon, a small deflection may or may not be observed. 
The stimulus is then repeated in the opposite direction, and 
the after-effect again noted. The detection of a deflection 
indicates that the matter is living ; a total absence of effect 
shows that it is dead. The value of the electromotive force of 
this after-effect varies with the nature of the matter in 
question, the vigour of the electrical stimulus, and the time 
allowed between the stimulus and the measurement. It 
sinks more or less rapidly with the gradual extinction of 
vitality, and vanishes completely at the boiling temperature. 


The Institution of Junior Engineers.—The annual general 
meeting of this Institution was held on October 27th, at the 
Westminster Palace Hotel, the retiring chairman, Mr. Basil 
H. Joy, presiding. There was a large attendance of the 
members. After the usual preliminary business, the council’s 
report on the work of the past year was presented and 
adopted. It stated the net increase in membership had been 
30, the membership roll now numbering close on 600. 
M. Gustave Canet, of Paris, and Prof. W. E. Dalby, of 
London, hac deen elected honorary members. The Institu- 
‘tion premiuin for the best Paper read by members during 
ihe session had be»n awarded to Mr. E. W. Porter, 
A. M. I. C. E., for his Paper on A Comparison of Railway 
Bridge Structures of Moderate Dimensions, and of Methods of 
Determining their Working Loads.“ Seven meetings had 
been held and 11 visits paid to works, apart from the visits 
arranged in connection with the Summer meeting at New- 
castle-upon-Tyne and Sunderland. The Institution had been 
represented at the receptions given last June by the Société 
des Ingénieurs Civils de France in connection with the Paris 
Exhibition. А list of donations to the library was appended, 
followed by a copy of the accounts. From the latter it was 
noticed that the office fund, which has been in existence for 
several years, makes but slow progress; it was started with 
the object of providing the means for opening an office and 
reading room, but it would appear that some substantial con- 
tributions are needed before this can be carried into effect. 
This matter was subsequently discussed at the meeting very 
fully, and is to receive special consideration by the council. 
The scrutineers reported the election of the following new 
officers and members of council: Chairman, Mr. Percival 
Marshall; vice-chairman, Mr. Ernest King; hon. librarian, 
Mr, Lewis Rugg; hon. auditors, Messrs. Adam Hunter and 
A. W. Marshall; secretary, Mr. W. T. Dunn; members of 
council, Messrs. Louis F. Awde, W. Rushworth Beckton, 
H. Norman Gray, and W. G. Wernham. | 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


SATURDAY, November 8rd. 
INSTITUTION OF JUNIOR ENGINEERS. 
$ p.m. Visit to the London Hydraulic Power Co.'s station Millbank- 
street, Westminster. (Postponed from October 27th). 
MONDAY, November Sth. 


Roya INSTITUTION. 

6 p.m. General Monthly Meeting. 

SOCIETY OF CHEMICAL INDUSTRY. 

8 p.m. Meeting of the London Section in the Chemical So.iecy's 
Rooms, Burlington House. 

TUESDAY, November 6th. 
INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting, when Mr. James Mans-rg^. the President, 
will deliver his Address. The presentation of Medal and Prizes 
will also be made, 

THURSDAY, November Sth. 


INSTITUTION OF ELECTRICAL ENGINBERS. 
8 p.m. Ordinary General Meeting. Prof. John Perry, F.R.S., will 
deliver his Inaugural Address. 
FRIDAY, November 9th. 
FARADIAN CLUB. 
8 p.m. Club Smoking Concert at the St. James's Restaurant (Regent 
Saloon). 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsz.] 


Temperature of the Acetylene Flame.—From the heat of com- 
bustion of acetylene, its temperature is calculated to be between 
2,100deg. and 2,420deg. But the experimental values so far 
obtained vary from the melting point of platinum down to 
1,400deg. That some parts of the flame possess a tempera- 
ture higher than the melting point of platinum may be proved 
by introducing very fine platinum wires into it, and showing 
that they melt. E. L. Nichols has made some careful 
measurements by means of thermo-couples consisting of fine 
platinum and platino-rhodinm wires. The difficulty in all 
such measurements is to avoid conduction, which reduces the 
temperature of the hot junction below that of the flame in 
which it is immersed. The author has therefore employed 
the expedient of using four different diameters of wires, 
ranging from 0:19mm. to 0:08mm., and extrapolating the 
curves thus obtained down to a zero diameter. The tempera- 
ture of the hottest portion thus obtained was found to be 
1,920deg., or 100deg. above the highest temperature obtained 
with the thinnest wire. An ordinary gas jet under the same 
conditions gave a temperature of 1,780deg., or a few degrees 
above the melting point of platinum. Commercial Wollaston 
wires may be melted even in a candle flame, but then they are 
not pure platinum. 

(E. L. Nichols, Phys. Review, 10, 1900, and Physikal. Zeitschrift, 
October 20, 1900.] 


Becquerel Rays.—M. Maier describes a particularly active 
radium preparation obtained by Giesel. It shows a clear 
white spontaneous luminescence. On а highly sensitive 
bromide plate its rays produce a strong impression in 
80 seconds, while the ordinary pitchblende requires an hour 
for the same amount of action. The rays are capable of 
penetrating an iron plate 4mm. thick and a layer of mercury 
20mm. thick and yet producing an impression in four 
minutes. The substance has shown no measurable diminu- 
tion of radio-activity in the last eight months. The author 
has found that the magnetic deflection of the rays is very 
sensibly diminished by placing the substance in a vacuum. 
Efforts to obtain evidence of refraction and regular reflection 
failed. Special attention was paid to diffraction and interfer- 
ence. The rays were sent through a slit 1mm. wide, formed 
by very thick steel plates, and had further to traverse a slit 
005mm. wide. But no diffraction was observed, thus 
confirming Becquerel's negative results. Equally unsuccessful 
was the attempt to produce polarisation by means of tourma- 
line. But all bodies appear to produce diffused reflection of 
Becquerel rays, and some bodies, like ebunite, aluminium, 
lead, and iron, acquire a secondary radio-activity on prolonged 
exposure, which disappears, however, in a short time. 

[M. Marsa, Physikul. Zeitschrift, October 20, 1900.] 


Secondary Electrolytic Action.—If after the electrolysis of a 
concentrated solution of hypo the quantity remaining in 
solution is determined, it is found that the quantity which 
has disappeared does not eorrespond to that calculated from 
the transformation of the hypochlorite into chloride at the 
cathode, and of the formation of chlorate at the anode. More 
hypochlorite disappears than is foreseen by the theory, and 


too much chlorate appears. The amount of the error is very 


great, often &ttaining over 25 per cent., amd it increases with 
the concentration of the salt. A. Brochet accounts for this 
irregularity in the following manner: The immediate neigh- 
hood of the anode is always acid ; hence, beside the hypochlorous 
acid transformed into chloric acid by the current, some of the 
highly-concentrated acid undergóes spontaneous oxidation. 
An attempt to produce this phenomenon at feeble ooncentra- 
tions falled, owing to the impossibility of obtaining con- 
sistent values. The secondary electrolytic action is the 
reason why no hypo solution can be effectively electrolysed 
with a concentration amounting to more than 12°7 grammes 
of active chlorine per bitse. 
[A. BROCHET, Comptes Rendue, Oetober 15, 1900.) 


Harmonics in Alternating Currents.—A considerable element 
of the danger to human life attending the use of alternating 
currents lies in the harmonic currents superimposed upon 
the sinusoidal curve. To eliminate these harmonics, Pérot 
proposed the employment of synchronous motors of small 
inductance. G.Claude has devised а means which is based 
upon the use of suitable condensers. If the alternator has & 
resistance R and inductance L, and it is branched with a 
circuit having an inductance Li, a resistance Ri, and a 
capacity, С!, a harmonic characterised by the equation 


e, = E, sin not 


may be reduced to any desired extent by giving а small value 
to R! in the equation 
R! 


eli а E. R+ R m (а oL sin (not — 4). 
The resonating circuit would practically only affect the har- 
monic it was intended to neutralise, and would leave untouched 
the fundamental sinusoidal curve. A disadvantage in com- 
parison with Pérot’s method lies in the fact that a special 
resonating circuit would be required for each harmonic. On 
the other hand, the resonating circuit is inert, and offers no 
risk of introducing fresh harmonics, as Pérot’s synchronous 
motors are apt to do. 
(G. CLAUDE, Comptes Rendus, October 15, 1900.] 


Atmospheric Potential during a Solar Eclipse.—Some time 
ago (see The Electrician, Vol. XLV., р. 880, October 5) Oddone 
published the results of an attempt to discover an influence of 
a solar eclipse upon the atmospheric potential The results 
were very doubtful. There appeared to be a slight increase of 
positive potential, but that may have been due to the forma- 
tion of clouds. J. Elster was so fortunate as to take some 
Observations near the town of Algiers, within the area of 
totality, and therefore of much greater importance than 
the Pavia observations. He found a steady and decided 
diminution of the positive potential from 177 volts at 
12:80 p.m. to four minutes after totality, which occurred 
at 4:29 p.m. The minimum observed was 118 volts, and at 
6:47 p.m. the original potential was nearly attained. This 
looks like a well-established connection between potential and 
solar illumination of the atmosphere. The author inclines to 
the opinion that during the eclipse masses of air were 
aspirated from the sea which had different electric charges. 
As a matter of fact, a fresh breeze was blowing in from the 
sea during the whole afternoon. The result is directly 
opposed to that of Oddone at Pavia, unless we assume that 
there is some casual connection between them. On the other 
hand, the new observation corroborates that at Wolfenbüttel 
in 1889, which showed an increase of positive potential after 
totality. 

(J. ELSTER, Mem. Soc. Spettroscopisti Italiani, 29, 1900.] 


Neutral Point of Thermo Couples.—A. Abt describes a simple 


| method. of determining the neutral point in thermo coup m 
is 


which is specially suited to demonstration purposes. 
based upon the equation 

E = (t, — tz) [a + b(t, + )]. 
The temperatures of the junctions are changed until the 
current disappears. When that occurs, the neutral point is 
the arithmetical mean of the temperatures t, and t, of the 
junctions respectively. The arrangement as described consists 
of two wooden frames with openings closed by plates of 
asbestos, one on each face of the frame. Holes are bored in 
the plate, and thick steel rods are inserted through the holes. 
One end of each rod contains receptacles for the bulb of a 
thermometer and for one junction of the thermo-couple, while 
the other is heated by a Bunsen flame. Images of the ther- 
mometers and of the galvanometer scale are thrown upon а 
screen, and the heating is carried ou until the current disap- 
pears, or until it reaches a maximum, while ane junction is 
kept at the temperature of the room. The neutral point is 
117deg. in a brass-lead couple, 276-8deg. im an iron-silver 
couple, and 282deg. in an iron-zino couple. 

[A. Арт, Ann. dc Physik. No. 10, 1900.) 
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THE PARIS EXHIBITION.—XI.* | | 


(BY OUR SPECIAL CORRESPONDENT.) 


Besides the moving platform itself, the large number of 
*jinclined elevators” have been a popular means of trans- 
portation in the exhibition. Although several lifts were 
exhibited and afforded a means of reaching the first floor of 
the more important buildings, they were patronised only to a 
limited extent—possibly because they were completed so late 
—and the inclined elevators were all the rage, especially those 
leading up to the moving platform. These inclined elevators 
or moving carpets are in reality no novelty. They have been 
employed in the United States foralong time, and in this country 
at Harrod’s Stores in London and, more recently, at the Crystal 
Palace. The latter example was recently described in the 
columns of The Electrician (Vol. XLV., р. 592), and the same 
description may be taken to apply to the Reno inclined elevators 
at Paris, in fact, one of these was illustrated in this article. 


| 


Fic. 67.—VIEw OF PARTIALLY CONSTRUCTED ESCALATOR, SHOWING FORM 
oF LINKs, 


The ‘ escalator,” exhibited by the Otis Elevator Co. of New 
York and the invention of Mr. Charles D. Seeberger, is a very 
different thing, and promises to obtain greater popularity 
than the older type of inclined elevator. Instead of an 
inclined carpet moving upwards, it consists of a series of 
actual steps which when at rest resemble a stairway, and can 
be used as such. These steps are fixed to an endless chain 
running over sprocket wheels, and appear to rise out of the 
ground at the bottom and to sink in and become a series of 
level planks at the top landing. An idea of the construction of 
the links of the chain, and the means employed for keeping the 
steps horizontal at whatever angle the chain is inclined 
is given in Fig. 67, which shows the escalator in pro- 
cess of construction, some only of the steps being fixed. 
The chain is driven by an electric motor fed by one of 
the exhibition supply circuits. The movement of the chain 
is even and the steps fit closely, so that it is quite easy to 
walk up—and even to walk down—at the same time as the 
chain is moving upwards. I am indebted to Mr. Seeberger 
for the following additional particulars : 


* Previous articles appeared in The Electrician of July 20 and 27, 
August 3, 24, and 31, September 14 and 28, and Uctober 5, 12 and 26. 


The chain is made up of a number of crucible steel castings 
with 1jin. cold-rolled steel pins at 8in. centres. The length 
of each link is 18in. The bearing surfaces at the end of the 
links are provided with phosphor-bronze bushings inlaid 
with graphite for automatic lubrication, All the work is 
made to micrometer measurements, and is interchange- 
able throughout. Each step is provided with four 
wheels, also self-lubricating, and these roll continuously 
on brackets. The ratio of the speed reduction between the 
motor and sprocket wheel is 100 to 1. The sprocket wheel 
at the head of the flight is bronze and engages both the 
ascending and descending chain so that the system is in 
balance. Each step consists of an iron frame with a wooden 
centre forming the tread. The riser is rigidly attached to 
the frame, and when on landings the edges of the treads are 
in contact, while when on the incline the edge of the tread 
and the riser of the next step are in contact, so that there 
are no cracks or joints in which the skirt of a dress or 
point of an umbrella can lodge. The size of each 
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Fic. 68. —SNAr-SHOT or UPPER LANDING, 


step is 18in. by 48in. with Sin. rise. A normal speed 
of about 2ft. per second is employed, and it is estimated that 
the capacity of the escalator is about 10,000 passengers per 
hour. A handrail travels at the same speed as the steps, and 
is composed of a single piece of belting of elliptical section. 

Mr. Seeberger is at present introducing a moditication of this 
escalator, in which the chain is circular, so that one chain 
serves to convey passengers both up and down. This form 
would, of course, have the advantage that the down-going 
passengers would supply the energy to the system, and, in 
consequence, less power would be required from the motor than 
for single upward traffic. | 


In my last article but one I described the generating sets 
exhibited by Swiss firms. Another small country which has 
Some interesting engines and dynamos in operation is 
Belgium. In the Van den Kerchove engine, which drives 
& dynamo by the Compagnie Internationale d'Electricité of 
Liege, an interesting valve is employed. This is illustrated in 
Fig, 69, which is a section ut the end of the cylinder. The 


valve takes the place of а Corliss valve, but is a balanced 


cylindrical one instead of the usual lift valve employed in 
E 
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Corliss engines. Its construction is clearly indicated in the 
figure, and its chief advantages are that the pressure on it is 
perfectly balanced, there being steam all around the cylindrical 
valve, and that the valve works noiselessly, and should have 
less wear and tear than an ordinary Corliss valve. The 
admissison valves are worked by a detent, and as they fall 
back the dash pot comes into action only after the valve 
opening is covered, so that the cut-off is sharp. The exhaust 
valves are driven by а positive motion without the aid of cams 
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Fia. 69.— VAN DEN KERCHOVE VALVES. 


or return springs. The main dimensions of the tandem engine 
exhibited are: H. P. cylinder 680mm., L. P. cylinder 1,090mm. 
and stroke 1, 200mm. Fig. 71 shows some diagrams taken 
from this engine, and a general view of the cylinders and 
valve gear is obtained in Fig. 73. 

The Liége dynamo is a three-phase alternator, supplying 
1,000 kw. at 2, 200 volts, and running at a speed of 833 revs. 


120 
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Fic. 70.—D1AGRAMS TAKEN FROM VAN DEN KERCHOVE ENGINE, 


unde per Sq. In. 


per min., and 50 ~ per sec. Its flywheel magnet has 72 poles 
and the armature is star-wound. An electric motor is 
employed for barring. This machine supplies current for the 
light and power distribution in the Trocadero section of the 
exhibition through the intermediary of star-connected trans- 
formers ; and motor generators, of which one is seen in Fig. 72, 
are also employed for supplying continuous current.: 

Another Belgian dynamo is that of the Charleroi firm, 
‘ Electricité et Hydraulique,” a firm which, it may be men- 


tioned incidentally, is supplying motor-generators for one of 
the remodelled sub-stations of the Metropolitan Electric 
Supply Co. in London, and manufacturers of the Heyland 
motor described in Mr. Eborall's recent Paper. I referred 
briefly on а former occasion to the French-built machine exhi- 


L 


Fic, 71.—1, 000 k. w., 5-PHASE ALTERNATOR AND MOTOR GENERATOR, BY THE 
COMPAGNIE INTERNATIONALE D'ELECTBICITÉ, OF LIEGE, 


bited by this company, and the Belgian one is built from 
the same designs, and has the same feature of extreme 
narrowness in proportion to its diameter. Ав seen in 
ig. 79 and Fig. 74, the dynamo is of the flywheel magnet type. 
It develops 880 apparent kilowatts at 2,000 volts to 2,200 volts, 
with a power factor of 0:85. Its frequency із 50 ^ per вес. 


Fic. 72.—GENERAL VIEW OF ELECTRICITÉ ET HYDRAULIQUE ALTERNATOR 
DRIVEN BY BOLLINCKS ENGINE. 


when running at 94 revs. per min. The following are the 
chief data :— 


Weight without exciter ........................ 42 tons 
Weight of the exciter ........................... 14 tons. 
Weight of magnet wheel : 20 tons. 
Number of polen - ; 

Cross section of iron per ро1е............... „ 51 вд. in. 
Number of turns per polle 50. 

Nature of magnet winding... Copper strip. 


Dimensions of copper strip 4'lin. wide by 0:031in. 


Total weight of copper on field poles ...... 2 tons. [in thickness. 
Copper loss at full load for field winding... 15kw. 
Full load exciting current... 150 amperes. 
Bore of armatundtdeeeeeeee . . q 236in. 
Exterior diameter of armature core plates.. 252in 
Breadth of armature iron, including insula- 
tion and air spaces .......................... 10in. 
Total weight of magnetic iron 5°55 tons. 
Number of armature stamping. 460 
Thickness of each stamping sin. 
Number of armature slots ͥ 384. | 
Dimensions of slot. . . 0·7 gin. by 1°54in, deep. 
Number of wires per slot ..................... 6. 
Arrangement of wires per slot ............... 5 in series, 2 in parallel, 
Number of coils per phase . 32. 
Total weight of armature copper 0°5 tons. 
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The, makers of these alternators call attention to the com- inch. Each of the field coils is wound upon a brass bobbin, 
parativelyjlight weight of the machines, which it appears is in | heavily insulated by means of fireproof insulation; these 
some part due to the large thin appearance which has been | bobbins are held in position by means of the extended pole 
alluded to. The form of the carcase is that of an inverted U, shoes, which are cast in one piece with the cast-steel poles. 
stiffened at intervals by means of ribs. One of the legs of the | The slip rings for conveying the exciting current to the field 
U is extended in order that the armature iron may be bolted ' magnets are mounted upon the shaft, upon that side of the 


Fic, 75.— VAN DEN KERCHOVE ENGINE. 


against it. At the end of the other leg a ring of forged steel | magnet wheel remote from the exciter; the brushes press- 
is let into a circular slot, the ring serving as a clamp to ing on these rings (which are in duplicate) are carried 
tighten the core discs of the armature and to retain them in | by a cast-iron standard bolted to the under frame of the 
position. This tightening is performed by a large number | generator. | 

of bolts spaced round the ring. The exciter armature i8 mounted on the main shaft close 


SCALE OF FEET 
1 2 


Fia. 74.—ELEVATION AND SEgcTION ОР " ELECTRICITE ET HYDRAULIQUE" 5-PHASE ALTERNATOR, 


Each of the magnet wheels is cast in two pieces; the | to the field-magnet flywheel. Its bedplate is bolted to two 
weight of metal put into each is that stated by the engine | pieces of channel iron parallel to the shaft, resting on pieces 
builders to be necessary in order to give a variation of | of U iron and built into the foundations, so as to project into 
angular velocity during one revolution at constant load of less | the well. It is to the projecting parts of these, to which 
than 0-5 per cent. The poles are oval in form, and the field | brackets lend an additional support, that the exciter is bolted, 
coils are worked at a rather high number of watts per square | and in this way it is brought quite close to the magnet wheel. 
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ELECTBOMAGNETIC THEORY.—OXIX.* 
BY OLIVER HEAVISIDE. 
(Continued from page 883, Vol. 45.) 


$477. The case above considered, $ 465, of an electrified line 
moving in its own line casts light upon that of & moving 
point-charge, because it explains how the infinities arise that 
rendered the interpretation so obscure. In the theory of the 
moving line there is nothing in the distribution of the 
displacement that is seemingly impossible to understand. 
Referring to Fig. 26, we have a continuous transition 
from plane waves to a limiting conical wave, through 
intermediate hyperboloidal waves. 

But how about the applied force needed to maintain the 
motion of the electrified line? We might expect it to be 
infinite because of the linear concentration of the electrifica- 
tion. Or it might be infinite only at the end of the line, and 
finite elsewhere. But we could not expect it to be zero. 
And yet the distribution of the displacement, being always 
perpendicular to the electrified line, does not indicate any 
moving force in the line of motion, whilst transversely there 
is а balance. The moving force due to the induction also 
seems ineffective. What is the explanation of this confliot 
between expectation and appearances ? 

It is the appearances that are deceptive. The moving force 
due to the stress (electric and magnetic) is indeed perpendi- 
cular to the electrified line in any plane containing the line; 


io 
p 222 | 


ы Ма 


Fic. 26. 


but since it is infinite, any finite force along the line com- 
pounded with it is lost sight of. We get no information 
immediately as to whether there is or is not a moving force 
along the line. To find out, we must generalise the problem, 
reduce the infiniteness to finiteness, see what the force along 
the line then is, and finally revert to the original problem and 
see what the limiting value of the force turns out to be. This 
means that we must examine the moving force upon an 
electrified cone instead of a line. 

Referring to Fig. 26, here reproduced for convenience, there 
are two intermediate conical equipotential surfaces exhibited. 
Let the inner one be the electrified surface. Abolish the elec- 
tric and magnetic disturbance inside this cone, but have 
everything else the same as before. 

To show that the substituted problem is electromagnetic- 
ally real in the same sense as the previous problem, we have 
merely to show that the circuital equations are satisfied at the 
electrified cone. The equations referred to the fixed ether 


being 
curl H = pu +pD, (1) 
- curl Е = pB, (2) 
become, when referred to reference space moving with the 
cone, "s 
(8) 


(4) 
(5) 


curl (Н – VuD) = p'D=0, 
- curl (E- VBu) = p'B=0. 
So H=VuD, because div H= O; and at the conical surface 
| VN(E + VuB)=0 


* АП rights are reserved. 


expresses the second circuital law. That is, curl is Vv, 
and this is turned to VN at a surface, N being unit normal 
from the surface (see $ 191, Vol. I.). 

This equation means that the moving force on the electri- 
fication is perpendicular to the surface. The other moving 
force, pVDB per unit volume ($ 85,Vol. I., equation (80)) on the 
medium is inoperative, because by assumption the medium is 
fixed. So, by using the expression for H, we get 


- VNE = VNVuB u. МВ – Nu. B. 
Or, since NB = O, 
- VNE = – Nu. B. (6) 
This expresses the same as (2), when that equation is 
applied to а unit aquare circuit in the plane of the paper fixed 
in the ether and traversed by the electrified cone. For + Nu 
is the speed of the cone normal to itself, and – Nu. B is the 
rate of increase of induction through the circuit. 
Similarly equation (1) is the same as 
VNH=u.ND-Nu.D, (7) 


by turning p to ND, the surface density, and p to Nu. This 
is an identity because H=VuD. Therefore both circuital 
laws are satisfied at the moving electrified cone. Its situation 
may be anywhere between the axial line and the limiting 
cone, which is the seat of a free wave. I give these details 
of transformation in order to encourage timid readers 
to study the Vector Analysis in Vol. І. of this work. I repeat 
that there are no quaternions in it, so there is nothing to be 
afraid of. 
The formula for the electric force is (18), $ 465, or 


c гап? 0. hi + ЛК 


Eme e soils e 
Arch tan Ө (22 tan? 0 – hè)’ (8) 
and from this is derived 
1 т 2 tan? 0 . hi 
ш sin? 0 2c tan 0 (tanz — 12,4 (9) 
Therefore, by addition, 
E-VuB-. 7 кещ (10) 


2mch tan Ө (z! tan? 0 — А2) 
Here c is not the surface density, bui the linear density when 
the electrification is on the axis of the cone. The size of E is 
c (2? tant 0 + A7) 


© Inch tan 0 (22 tan? 0 — h? ji oy 
and the angle between E and N is given by 
A 22 tan? 0 — А? : 
iE (22 tant 0 + A? (22 + Az)’ (12) 
80, by (11) and (12), 
с (Z2tant6- h?) 
ND = 2 tan (аъло (18) 


This being the surface density, the moving force on it is, by 
(10) and (18), 


Өү: c ? jk — haz 
ND(E + VuB) -(, 5) CET (14) 
of which the size is 
1 с 2 
“(on 0): (15) 


This is the normal pressure per unit area of cone. Multiply 
it by h/r to get the z-component, and then by 27h to get the 
total for a circular hoop round the cone. The result is 

g? 

дтст tan? 0' (16) 
where F is the size of the resultant moving force of the 
electromagnetic field on the circular hoop. The direction of 
this force is from left to right, or against the motion. So F 
measures the applied force required to maintain the motion, 
acting in the direction of u. It varies inversely as the 
distance r of the hoop from the apex. It is always finite, 
save at the apex, which is a point where some modification of 
the shape of the V surfaces is required to produce finiteness, 
by rounding off the sharpness. 

Finally, we come to the initial question of the moving 
force on the electrified line. F remains finite (save at the 
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apex again) when / is reduced to zero, which makes r become 


z, Then 
о? | 
s дтс tan? 0 | ат) 
is the force required to maintain the state, per unit length of 
the electrified line. If the linear density be reduced from с to 
zero gradually, instead of suddenly at the apex, it will do 
away with the difficulty there, I think. 

The flux of energy VEH is perpendicular to the hyper- 
boloidal surfaces of D. This requires special interpretation ac 
the electrified line, like the above. Substitute the electrified 
cone, and it is all right. The work done by the applied force 
is accounted for. 

Suppose we have a second electrified cone outside the first. 
Referring to the figure again, abolish the E and H disturbances 
outside the second cone as well as inside the first. The 
second cone is then negatively electrified. Its theory is just 
like that above given for the first cone. There is no free 
extreme conical wave now, of course. The moving force due 
to the field on the second or outer cone is with the motion, 
and the applied force must be against it. So now energy 
goes from the inner cone to the outer through VEH. External 
work is done on the inner cone, and is returned to externality 
at the outer one. 


§ 478. Now consider the theory of an electrified line moving 
trausversely to itself, not when of infinite length, as done in 
§ 464, and previously, but of finite length. When of infinite 
length, the effect is to produce a pair of divergent plane waves, 
and there are only two forms of solutions, V = 0 in one region, 
and V — constant in the rest of space. But when the electrified 
line is of finite length, there are five formule for the potential. 
To see this, from the two ends of the line as apexes construct 
cones of angle 26, given by u sin 0 =v, whose axes are in the 


Fio. 31. 


direction of п reversed. Join these cones together by a pair 
of planes touching them at opposite ends of diameters. These 
planes diverge from the electrified line and are inclined at 
angle 20. The Fig. 81 will give an idea of what is meant. 
The thick line cc is the electrified line moving from left to 
right. The two planes are*plain enongh. The ovals are 
supposed to represent the circular sections of the two cones at 
a certain distance, seen sideways. | | 
The formula for V is (9), $ 464; that is, when 
(11), with proper limits, or 
d 11 
| ш gatan ó| sin y2? r] | 49 
The only trouble is to find the limits properly, to be done by 
consideration of the geometry of the wedge and two cones in 
Fig. 81. Let for convenience 
c tan 0 


m evan (2) 
and consider the values of W, the potential measured in special 
units. 

(1). Outside the planes and cones, W = 0. (8) 
(2). Between the planes, but outside the cones, Wr. (4) 
(3). Inside the left cone, but not also inside the right cone, 


integrated, 


ҮҮ = }т + sin —* (5) 
(4). Inside the right cone, but not also inside the left cone, 
WIr + віп. EF, (6) 


h 
(5). Inside both cones at once 
An- gai tt 7 
W- вір einn (7) 


Understand that 2а is the length of the electrified line, and 


that z is measured along or parallel to that line, with origin at 
its middle point. 


Also 


h= Jz tan? 0 — y (8). 


where z is measured against u, or to the left, and y upwards 
from the median plane in which the electrified line is moving. 


The eingle formula (8) will cover the whole on certain 


understandings common in the mathematics of waves —viz., 


the three geometrical variables x, y, z are to receive all values 
which allow W to be real; and then when, for instance, 7 or y 
passes out of these bounds, and makes one of the inverse sine 
functions impossible, the value of W is to be considered to 
remain what it was at the moment of leaving bounds. In 
this way the first four cases are derivable from the fifth. The 
displacement from the electrification divides equally between 

the two planes, just as if the line were infinitely long, but 
there is an auxiliary system of displacement in the two cones, 
to be mentioned presently. The induction in the planes, too, 
is the same as if they did not terminate—namely, parallel 
to the electrified line, from the top of the right to the top of: 
the left cone in the upper plane, and from the bottom of the 

left to the bottom of the right cone in the lower plane. The 

question now is, how the induction gets across from one plane 

to the other, and back again to complete its circuit. Fig. 82 

is & section of the wedge in the plane of the induction, as seen 

from the electrified line, whose position is vertically above the 

dotted line at distance z. The radius of the circles is z tan б. 
If now we measure z in left circle from its centre to the right, 
and y upwards.on the paper, the formula for W becomes 


(9) 


=з in-! 8 M 
W }т+ віп (Stan- 0 — y)" 
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inside the left circle. W falls from r on the right semicircle 
to O on the left semicircle, being $r on the vertical diameter. 
The equipotential lines are semi-ellipses with a common major 
axis. 

Now H=VuD. The z-component of D is here inoperative, 
so H is perpendicular to the lines of D 1n the plane of the 
paper (ignoring the z-component). But these are given by 
the slope of the potential in the plane, so they are pro- 
perpendicular to the lines of V. It is only the z-component 
of D that follows a different law. Therefore the lines of H are 
the equipotential lines themselves. The flux of induction is 
therefore from the effective point source at the top of the circle 
to the effective sink at the bottom along the semi-elliptic paths. 
This applies toall planes parallel to the paper, from the electrified 
line itself to any distance beyond. As regards the intensity 
of H, it is smallest along the central vertical diameter and 
increases to infinity on the two extreme semicircles. This 


infinity is empty, of course, the total induction passing from 


one plane to the other (per unit distance along z) being finite. 
It is easy to see that if the electrified line be turned into a rod 
of finite size, carrying the same amount of electrification, the 
sheets of induction will become of finite depth, and then the 
density of the induction will be finite everywhere. 

As regards the electric displaccment in the cones, that is 
more difficult to follow, because it is in three dimensions 
instead of two. The transverse displacement in the plane of 
the paper, Fig. 82, goes perpendicularly across tue lines of V; 
but the z-component, which is differently reckoned, and varies 
as Tv instead of — VV, is very important. It is ‘down 


through the paper in the outer half of the left one, and up in 


the inner. The full formula for the electric force is 
Еш _(а1°0-2-уу,_ ar "I 
— gitantü-y* ^ (zitan' 6 — %) (Z tan® -r – 7) 


(10) 


44 THE ELECTRICIAN, 


where r is the vector from the origin at the end of the 
electrified line. | 

The cones overlap one another а{ some finite distance 
depending upon the length of the electrified line and the ratio 
ujv settling the angle 0. In the overlap the E and H are the 
resultants of those for the two cones. Go far enough away 
from the electrified line and the circles in a plane section 
as in Fig. 82 tend to coincide, when viewed through a 
diminishing glass; or, viewed from the line, by natural 
perspective. Then the left crescent in Fig. 38 is all that 
is left of the left circle, and the induction is down in it from 
top to bottom ih nearly circular paths. The right crescent 
shows what is left of the right circle, and the induction is up 
init. The resultant H in the overlap, which is nearly a circle, 
is nearly circular, oppositely directed to that in the two 
crescents. It is intense at the boundary, and falls off towards 
the centre. The short horizontal line in the middle is the 
projection of the electrified line. We approximate in this 
way to the conical wave with reversed internal E and H due 
to а moving point-charge. 

The voltages employed by Trowbridge are so greatly in 
excess of those which give estimated European speeds to 
electrons comparable with the speed of light, that it seems 
very probable that in his experiments electrons do have speeds 
given to them exceeding that of light. They cannot maintain 
them. That is one thing. The other principal peculiarity is 
the reversal of their action upon other electrification. Thus 
an electron moving much faster than light does will draw 
after it other slowly-moving electrons of the same sign, 


Be 
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instead of repelling them, unless they get into the conical 
sheet, or rather, into the more diffused real disturbance 
corresponding to the conical sheet of the abstract theory. 

‚ It is to be noted that, by the theory of § 465, to which 
Fig. 27 refers, the inward displacement does not go to the 
point-charge first, and then come out again along the conical 
sheet, when the point-charge is to finite dimensions. 
It turns round into the conical sheet all the way along it; that 
is, forcing an electron along faster than light goes produces a 
sort of vortex of displacement in its wake. 


(To be continued.) 


THE THEORY OF COMMUTATION.* 
BY C. C. HAWKINS, M. A., M. I. E. k. 


(Concluded from page 21.) 


Next let there be no initial current or J- O, and let a 
steady E. M. F. of value E, act throughout the period of 
commutation, H being = O; then 


ie E.. E. f(a), and dib. 
Equation (15) becomes 


p T d, T. Жы oy T . 7 
Eo g 4% ү, Ee p 7 E E · 
T F. 7 
-E,.-.2 x0) 
L l-z 


From a brochure on the same subject, published by Zhe Electrician 
Printing and Publishing Co. All rights reserved by the author. 
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or 17. 1 a PT 720 
dz x 1-т 
fab, 4. 20 +8612 44 6 i ces 
far = bor + birz + byre + ber +. 
20 TH²r'r T, ＋ br +. 
I bur +b,rx + byrr’ Tb R 


ATO 
l-z 
Thence, 


bitz + (b, + b,) 7x" + (b, + b, + б„)утх^ + ecc 
b(l+7)=1 
b,(2 + T)  — (т +7) 
Ь(8+т)= -b (T +7) — bir 
Ь,(4+т)= - b, (T + T) - br - bir. 
Lastly, let J=0 and Е, - 0, an E. M. F. Ht gradually rising 
from zero alone being present, so that := Н T . Р(х), and 


Со = 0. 
Then F 
dz г l-z 
ds = С + 20er + 9e, c? 4 40% 44 cece. 
( 
—dX-— — ＋ 
Var S cor & cr r Her q 
=0 + с, 1 1 ＋ Cat x? + ст x 4... 
JT er tere +err? +¢,.7. 2 оов Ө 
x 
ү. = сутх + (сү + со)т + (ei + + Cy) 7x9 
whence с =0 
22 + т) 21 


с(8+т)= —с„(т+т')—сүт 
с,(4+т)= r tT) — ст. 
From the above the following table can be constructed :— 


a,=1 b,=0 со= 0 
271 1 7 1 
к. ш = =? сү=0 
M кш дш = L5(rtT) n 
42 277 52 277 Ca 247 
a all. z Mr h- attr) 


8+т 3+7 
98-7) арт z., 8-т) br. 
$ 4+т * 4+т 


„%-(%-1-т)+а„,.т h Lua n-1-7) b, ут 
+ т ü п+т 
LO (n - 1-7 7) caT 
© nèt 


When different values for v are inserted in f(x), f,(x) and 
f(x) the value for i can be calculated; as x increases, the 
series converge more and more slowly, until finally for z=1, 
i. e., t=T, the series becomes divergent. It is, however, 
especially important to be able to determine the final value 
of i, so that a different development by a series of powers 
must be adopted. 

Let y=1-—2; then equation (15) becomes 

di T T? zp acf | 1 
T+E I. H. IU- Hir eL) 


c 90-7 T) сут 
: 4+т 


а, 


Cy 


1 15 
. (2-1) 0 . . (21) 


То solve this equation by a series of powers just as equation 
(15) was solved, is only possible in one way, viz., by assuming 
in the new series that ao = 1, 5 = O, cio = O. In other words, 
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commutation must be assumed to be always exactly performed, 
so that 


2 
i -I.A E. T. 20 H. I. „УУ. 


If this assumption be not made, expressions are obtained which 
become infinite when y is made -O. One part of the integral 
can now be determined by means of a system. of coefficients 
exactly analogous to that of (20), but another part must 
be added in order to correct the results if our assumptions 
are not correct, and this part cannot be developed in powers 
of y. The solution of equation (21) must therefore be 
expressible as the sum of two items in the form 

i 21 TA. 22 22) 
where 2, is a solution of equation (21) in the form of а series 
of powers, A is an arbitrary constant dependent on the 
assumptions under which the series is formed, and 22 is a 
solution of the equation 


dz, 


A o ger ayer (l 25 =0. . . (218) 
dy 


In order to determine z, on the assumption that a’,=1, 
Ь„=0 and c’,=0, the series of coefficients may be obtained 
from equation (21) just as from equation (15). | 
. e , but it 


The solution of equation (21a) is 2,= 1 


remains о determine the constant A which must be such that 

the value of i as deduced from (22) for every value of y =1 – = 

may agree with the value for i as calculated from formule 

(16), (17), and (20). This determination of A is only possible 

by means of hypergeometrical series and leads to the result 
at 


A=J(k (2-1) +. 2") + Ee. I· k H. I.. le 


L 
80 that 
A. {I (8-7) + hy 27) LE. I. l 
Т? T 
EH. pA -* um 

nap € (23) 

where li- Ў тъ т(т+1)....(т+т) 

sin TT oN (n+1)! 
and mer eo T^ T(T- 1)... . (14 1) (288) 


sin rr no nl (n +2)! 


Equation (28) now shows an important fact; in it the fac- 
tor A remains finite and unchanged, and when 70, (у7)у=о 
=0, во that (z,y-0o-—0, and there only remains (%)y=o 
= —J. That the current must be exactly commuted when 
+>0, is evident from the consideration that before the toe of 
the brush entirely leaves sector 1, the contact resistance 
between the two, and, therefore, also the resistance of the short- 
circuit, becomes infinite. 

À further important conclusion is also to be drawn from the 


above. 2, yields to the differential coefficient E 
the power у” 1, of which the exponent when 7< 1 is negative, 
во that in this case for y — O, а becomes infinite, But if 
t>1, this exponent is positive, and the term for y=0 
becomes 0, Evidently, then, z, is the sum which causes (©) : 
to become infinite so long as 77-1, and A has som evalue 
other than nought. If the sum A.2, disappears, then and 
then only does (2) А become finite under all circumstances. 


The complete disappearance of A.z, not only at the last 
moment but thronghout is only obtained when 


A -U) + hy 27) + By. Tk“ H. T. -O. (25 
and it will now be seen that this expression for A is also the 
quantity A in the equations (8) to (13). When 72 O, 


Ty 
( ice ead 1, and the remaining coefficient of y* is then the 


a term with 


A of these equations. 


If 70, ie., the brushes have some contact resistance, the 
condition A = 0 can only be fulfilled when the brushes are set 
at one exact point on the commutator, and under ordinary 
conditions of working the probability of this exact point being 
always found for each current is so unlikely that it may be 
regarded as a special case having little practical bearing.* 
The further probability that the brushes would be set at the 
particular point in the reversing field, and that the speed 
would be such that in combination with this particular 
adjustment & straight line of change would be obtained is 
even more remote; for then not only must А =0, but this 
must be due to the particular relation between E, and H being 


such that T 
Eo. 1 = J. (2-7), 
L 
H. E. — J. 2. 


To sum up, when 780, as in practice must be the case, com- 
mutation is always exactly performed, and our assumption in the 
“y” system that a ,— 1, 0 — 0 арас = is correct. А = O is a 
special case which makes (5 T 
it requires, however, such nicety of adjustment of the brush 
position that it is unlikely to occur in practice. Putting on one 
side this special саве, the important point is that when т = 1, 


though the current is exactly commuted, (es is infinite or 


the slope of the last point of the curve is vertical, and the final 
current-density in the brush-toe is infinite, so that sparking 
must take place; when т:> 1, the current-density may be ver 
high but is finite, 7-1 being the last value for whi 


di án 
(2 t-T 

An indispensable condition, then, for sparkless runnning 
is that mI should be greater than 1.+ If the brush contact 


surface be so great that this condition is not fulfilled, and A 
is -p 0, i. e., the brushes cannot be во set that commutation is of 
itself perfect, then either sparking takes place or the current- 
density towards the end of the time of short-circuit reaches 
such а high value that the copper brush-tip is momentarily 
overheated, and its resistance rises above the normal, so that 


finite whatever the value of 7; 


in effect В, does become > = The two possibilities are in 


reality the same, and are equally disastrous in their effect on 
the commutator. 


§ 2. The Conditions of Sparklessness : (1) m 


it may be asked what practical conclusions can be drawn 
as to the conditions of sparklessness. There are, in fact, 
three conditions, viz., (1) R,T/L must be >1; (2) the 
transition at the last moment from the varying to the steady 
state must not be too abrupt; and (3) at no time must the 
current-density in the brush, toe or heel, be so high as to 
melt off particles of the brush or of the sectors under them. 
These conditions are to a certain extent inconsistent, and in 


> 1.—Finally, 


this inconsistency lies much of the difficulty of securing 


sparklessness. 
Taking the first condition, 


= [А P -9 
L *. (x.) „1.10? henrys] 


Р; 
If r=1, Vi —1 and k’,= — 1, во that the condition A’ =0 becomes 
, T T? 


and in equation (13) the condition C=0 or J(2R,+R)+E,+HT=0 may 
also be reduced to the same expression, viz. : 


JQr) E. T. H. Т =0, 


Thus, if ( a) is finite when т = 1,C in equation (13) simply takes the place 
T 


of the quantity elsewhere distinguished as A; and C=A=0. 

t The first statement of this important fact must be credited to 
P. Girault “Sur la commutation dans les dynamos à courant continu." 
Bull. de la Soc. Internationale des Electriciens, May 4,1898, Vol. XV., p. 183. 

f In this equation т = ће total number of inductors on the armature, 
Na the number of commutator sectors, p=the number of pairs of poles, 
and l= the length of the armature core. 
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where k is а constant depending upon the relative arrange- 
ment of wires which are undergoing commutation, and upon 
ihe permeance which surrounds them as affected by the 
question of whether they are wound on the surface of & smooth 
armature or are embedded in the slots of а toothed core, and 
by the shape of the interpolar gap within which commutation 
is to be effected. The variation that may be obtained in the 
value of k is here not discussed. The time of short-circuit if 
ihe armature is not multiple-wound is 


60. 5 R, 
qo = А 
N.N, F. ер 
where R, is the resistance of the brush contact per unit of 
surface, @= the width of а sector, and b, and b are the 
dimensions of the brushes parallel and at right angles to the 
axis of rotation. 


RT 60.10 .5,. N. R, 
L N. B. 0 p. 72. J. K. 

is to be greater than 1, from which the advantage of making 
N, as large as possible for a given value of т is obvious, as 
also the disadvantage of a toothed armature owing to the 
increased value of its x. The difficulty of securing sparkless 
collection in low-voltage dynamos for electrolytic work 
probably lies in the fact that their very large currents 
necessitate the employment of copper brushes of large area 
and of very low resistance, and with these RT,/L is less than 
or but little more than 1. In such cases a given brush 
surface = bb, being necessary to collect the current, it would 
appear advisable to make 6, small, or, in other words, to 
employ a commutator of large diameter with broad brushes 
bearing on sectors as wide as possible, rather than to make 
the length of the brush surface at right angles to the 
direction of rotation great. Asa matter of fact, with copper 
brushes R,T/L is very frequently less than 1, and reliance 
must then be placed upon the rapid rise of resistance of the 
brushes when even a small amount of sparking takes place. 


(2) (2), as small as possible .—Taking the second point, 


Hence 


it is evident that if there be any slight dissymmetry between the 
various coils of ihe armature in either angular position, 
inductance, or resistance (and such must in practice occur), it 
will be less likely to produce sparking the more gradual the 
transition at the last moment from the varying to the steady 
state. The most favourable condition would therefore be that 

40 should be = O, and the higher the speed the more 
important becomes this second condition, since the machine is 
rendered less sensitive by its observance. 

On the other hand, this condition may imply such a large 
angle of lead or such a high current-density at some other 
period, that it becomes impracticable to secure it. We 
can, however, be certain of one fact, viz., that a curve which 
is throughout convex is worse than a straight line on both 
scores—not only will the machine be sensitive to any slight 
differences between the several coils, but the current-density is 
higher than the normal. Suppose, therefore, that a given 
dynamo has to run with & very small angle of lead, such as 
6deg., and the curve of change has been found to be convex, 
experience must then decide whether the abnormal current- 
density or the abruptness of the final transition are sufficient 
to cause sparking. If they are, two courses are open, viz., 
either (1) increase the total resistance R=r+2r,, or (2) 
increase the brush contact-resistance so ав to obtain a more 
nearly linear change. We are thus brought to the considera- 
tion of the third condition enumerated above. 


(3) High Brush-Contact Resistance.—An increased R is 
naturally best obtained by the adoption of high-resistance com- 
mutator connectors, and an increase of r, until В has double 
its original value may nearly straighten the curve. At a still 
higher speed, when the curve is still more convex, doubling 
the resistance actually reduces the required angle of lead. 
This third advantage however only comes into play at very 
high speeds, which are out of the range of practice, and cannot 
therefore be cli med. But if the higher-resistance commutator 
connectors be now tried with an average value for the angle 
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of lead such as 10deg., they will be found of little use, while, 
lastly, if the current-curve is already concave as at lower 
speeds, they are positively disadvantageous, since they interfere 
with the normal current-density, and can only be useful if 
the current is over-reversed. Thus they are only to be 
recommended when the position of the brushes has to be 
considerably behind or ahead of the correct position, in which 
case they will check the production of large short-circuit 
currents. 

Better results are obtained from the second remedy, which 
resolves itself in practice into the employment of carbon 
as the material of the brushes. Whether the curve of change 
is concave or convex, they always more or less straighten it. 
The distinction between resistance in the brush contact and 
resistance in the commutator connectors lies in the fact that 
the former varies after a linear law, while the latter is fixed; 
hence the former produces the required effect in exact propor- 
tion to the need for it. Being non-metallic, the carbon brush 
possesses the power of deadening the effect on the commutator 
if sparking does take place, since there can be no fusion 
or welding of the two touching surfaces. Even, however, 
with carbon brushes it is not possible to employ a very high 
current-density ; not only would the normal loss of volts be 
large, but disintegration of the carbon is set up, so that the 
contact-surface becomes eaten away. If the very high current- 
density is localised in one part of the brush, t.e., occurs in the 
brush tip or heel, then this part becomes red-hot, and its 
resistance actually falls. The equalising action of the 
contact-area is then defeated, and the carbon brush may be 
regarded as having failed to serve the purpose for which it 
was introduced. The two considerations of a reasonable 
loss of volts and avoidance of such a high density as may 
seriously heat the brush have led in practice to the adoption 
of a normal current-density not exceeding some 35 amperes 
per square inch. If the contact resistance of carbon is taken as 
15 times that of copper brushes and the necessary surface 
to collect the current be five times that of copper, the R, 
of the carbon brushes is three times that of the copper, and 
this figure may be taken as a rough measure of the extent to 
which the superiority of the former can be utilised in practice. 


THE COMMERCIAL ELECTROLYSIS OF WATER. 


A highly interesting Paper on this subject has been prepared 
by M. Buffa, whose results have recently been published. 
The electrolysis of water, though simple enough in the labora- 
tory, presents certain difficulties when carried out on an 
industrial scale. It is necessary in the first place to avoid 
mixture of the oxygen and hydrogen given off at the two 
electrodes. The introduction of a diaphragm for this purpose 
so increases the resistance of the cell that the efficiency of the 
apparatus is seriously reduced. Taking the critical pressure 
necessary for the decomposition of water at 1:19 volts, it 
follows that when, on account of the diaphragm, 5 volts are 
requisite, the energy efficiency (even with theoretical 
current efficiency) falls to 29 per cent. A more eco- 
nomical procedure is to use metallic septa. These separate 
the two gases perfectly, and act as intermediate electrodes. 
The drop of voltage from the anode to one side of the septum 
is insufficient to decompose water and the drap of voltage 
from the other side of the septum to the cathode is likewise 
insufficient. Therefore, no liberation of the products of 
electrolysis occurs at either surface of the metallic septum, 
but is confined to the electrodes proper. It is obvious that if 
by some accident the voltage rises there is a risk of the 
septum acting as an electrode, and the products of electrolysis 
become mingled. It has been found that in practice iron 
electrodes in an alkaline bath are most convenient ; caustic 
soda: is preferable to caustic potash on account of its 
cheapness ; it is used as a 14 per cent. solution. А difficulty 
in working may be caused by the deposition of a layer 
of alkaline carbonate on the electrodes due to the 
absorption by the electrolyte of CO, from the air. 
This is avoided by covering the aque ous liquid with a film of 
mineral oil. Apropos of this, it is interesting to note that the 
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game protective action is afforded by a film of water vapour, 
which obtains when the temperature of the electrolyte is fairly 
high. When, however, it drops to 10°С. or under, absorption 
of CO, takes place rapidly. 

One of the chief uses to which the electrolysis of water 
can be adopted is the preparation of hydrogen for balloons. 
For military purposes it is essential that the gas shall be 
approximately pure so as to reduce the size of the balloon 
needed to lift a given weight and to diminish the number of 
'eylinders of gas required to inflate the balloon. The hydrogen 
obtained by the action of sulphuric acid on iron weighs 
nearly twice as much as does pure hydrogen, viz., 
160 grammes per cubic metre instead of 89 grammes; 
electrolytic hydrogen may be obtained in ordinary working 
weighing not more than 107 grammes per cubic metre. To 
electrolyse water on a large scale, taking current from a 
distant water power, it is generally necessary to convert an 
alternating current into a uni-direction current. Motor 
transformers are preferable to any electrolytic one direction 
device, because these latter yield a current whose mean pres- 
sure is built up of a pressure below and a pressure above that 
which is critical. That which is below does not suffice for elec- 
trolysis ; that which is above destroys the proper function of the 
intermediate conducting diaphragms and yields mixed gases. 

There are numerous neat little devices serving to make the 
running of the installation smooth and certain. Thus the 
specific gravity of the gases is measured by an instrument 
designed by Bassani, consisting of a gasholder which delivers 
the gas at a fixed pressure through a standard orifice. The 
rate of flow is proportional to the square root of the density 
and thereby affords & measurement of the quality of the gas. 
The apparatus is rendered practically automatic by an elec- 
trical arrangement which registers the time occupied by the 
efllux of the gas. The purity of the hydrogen is also con- 
trolled by passing it over heated spongy platinum, which 
determines an explosion if a notable quantity of oxygen is 
present. When especially pure gases are needed the crude 
products from the voltmeter can be purified by passage through 
a red hot tube and condensation of the water formed from the 
surplus O or H (as the case may be). 

There is a works at Rome for the electrolysis of water 
which is capable of producing 0-086 cubic metre of hydrogen 
per horse-power-hour; a factory at Brussels turns out 0:12 cubic 
metre for the same expenditure of energy. At Rome, where the 
kilowatt-year costs 96:60fr., the cost of 1 cubic metre of hydro- 
gen and 3 cubic metre of oxygen is 20c., neglecting interest and 
depreciation on plant. The capital cost of an installation of 
100 n.»., taking its current from a central station, is 110,000fr. 

Possible applications of the products of the electrolysis of 
water are numerous. In particular it is well adapted for 
oxyhydrogen blowpipe work, which has now various industrial 
uses. The autogenous soldering of the electrodes of accumu- 
lators and, indeed, of lead generally; the autogenous soldering 
of aluminium, which can be conducted in a reducing atmo- 
sphere by using a large proportion of hydrogen in the blowpipe 
flame, are instances. . 

It is stated that aluminium surfaces can be run together as 
easily as ordinary tinned goods. Water-tube boilers can be 
repaired in situ by means of the oxyhydrogen blowpipe, and 
trolley wires are equally amenable to this form of localised 
heating. For military balloons, electrolytic hydrogen is indis- 
pensable, and it is not too much to say that the chemical 
process for producing the gas is obsolete for this purpose. A 
singular defect of this pure hydrogen lies in the fact that it 
is odourless, and therefore does not advertise a leak : the 
addition of mercaptan remedies this defect. The cost of 
oxyhydrogen lighting is not excessive, and indeed compares 
favourably with other systems using compressed gas. The 
true oxyhydrogen light may be used, but the provision of a 
refractory material to be heated is a difficulty ; hydrogen may 
be burned beneath a Welsbach mantle; oxygen may be 
carburetted with petrol, and burned in an ordinary small-jet 
burner. 

The application of electrolytic oxygen and hydrogen for 
heating glass furnaces gives promise of success; for those 
high temperature sources of heat that are ordinerily too 


expensive begin to compete successfully with more ordinary 
methods of heating. It is even suggested that calcium car- 
bide-may be prepared—and economically prepared—by use of 
the oxyhydrogen blowpipe, but assent to this proposition must 
wait on experiment. The whole Paper is interesting and 
suggestive and may usefully serve to direct attention to one 
of the minor branches of electrochemistry which presents 
considerable possibilities of development. 


PHYSICAL SOCIETY. 


At an ordinary meeting held October 26, 1900, Dr. O. J. LODGE, 
President, in the chair, 

The CHAIRMAN read a letter from Prof. Cleveland Abbe, of the 
United States Coast and Geodetic Survey, stating that the Monthly 
Weather Review would be sent тышау to any member of the 
Physical Society expressing a wish to receive it. On the other hand 
the Chief of the Weather Bureau would, at any time, be glad to 
receive communications referring to the phyaics of the atmosphere. 

Dr. SHELFORD BIDWELL then exhibited some 


Experiments Illustrating Phenomena of Vision. 


The first phenomenon illustrated was that known as “ Recurrent, 
Vision.” A vacuum tube illuminated by an induction coil, was made 
to rotate about a horizontal axis, and was seen to be followed at an 
angle of about 40deg. by a feebly luminous reproduction of itself. 
А spot of white light, projected upon а screen, and caused 
to move slowly in а circular path, was also followed by a 
less luminous spot. The same effect was shown by spots of 
green and yellow light, but in the case of red light no 
ghost was visible. The phenomena of recurrent vision are due, 
rincipally, if not entirely, to the action of violet nerve 
bres. The next experiments related to the non-achromatism 
of the eye. The lenses of the eye do not constitute an achromatic 
combination, although under ordinary conditions a bright object is 
not surrounded by fringes of colour. The effects of chromatic 
aberration are disguised by the luminous haze which surrounds the 
object, produced by a defect in the eye regarded as an optical instru- 
ment. А six-rayed star, formed by cutting a hole in an opaque 
ecreen, was illuminated by a gauze-covered condenser containing an 
incandescent lamp. The star was fairly clearly defined, and there 
were no fringes. More attentive observation showed a luminous haze. 
This haze is formed in consequence of the cellular structure of the 
eye, aud the brightest rays—orange, yellow, and green—are chiefly 
instrumental in forming it. If therefore these rays are obstructed the 
conditions are more favourable for the observation of chromatic 
aberration. The rays were consequently cut off by means of coloured 
glasses and the general hue of the star was purple: to some it 
appeared bordered with dark blue, while to others (long-sighted) it 
appeared bordered with red. T 

Two oblong patches, one red and the other blue-violet, and of 
approximately the same intensity, were then produced, side by side, 
upon a screen. An observer with very good eye-sight was able at a 
distance of 10ft. to focus the patches alternately with perfect distinct- 
ness. In general, the blue patch was said to be more or less blurred. 
With an achromatic eye it should be possible to focus both together. 

Dr. Bidwell then showed some lantern slides, illustrating the 
complex form seen when viewing a small luminous spot through a 
gauze-covered lens placed so as not to be in exact focus. 

Some experiments were performed illustrating the principle of 
the colour top. When a bright image is formed on the retina 
after a period of darkness it has, in general, a red border 
which lasts for a fraction of a. second. A dark patch suddenly 
formed on a bright ground hag a blue border which lasts 
for a similar time. These effects were attributed by Dr. Bid- 
well to a sympathetic action of the red nerve fibres. 
When the various nerve fibres occupying a limited portion of the 
retina are stimulated by ordinary white or yellow light the imme- 
diately surrounding red nerve fibres are for a short period excited 
sympathetically, while the violet or blue-and-green fibres are not so 
excited, or in a much less degree. Again, when light is snddenly 
cut off from a patch in a bright field there occurs a sympathetic 
insensitive reaction in the red fibres just outside the darkened patch, 
in virtue of which they cease for a moment to respond to the 
luminous stimulus; the green and violet fibres, by continuing to 
respond uninterruptedly, give rise to the sensation of a blue border. 
By a simple experiment it was shown that the explanation of the 
colour-top depending upon changes in the convexity of the eye and 
non-achromatism was untenable. By the use of a strong light it is 
possible to get negative after-images after looking at a brightly- 
coloured object. These images are complimentary in colour to the 
object, and are formed even it the object is only viewed for a fraction 
of a second. By means of proper illumination and a disc rotating at 
the proper speed a red wafer was so arranged that, upon looking at it, 
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it was impossible to recognise the wafer itself, but only the continuous 
green after-image. 

The CHAIRMAN expressed his interest in the last experiment in which 
it was ible to see the negative after-image of an object and not the 
object itself. 

f. S. P. THOMPSON said these experiments threw & doubt on some 
of the accepted notions about the properties of the eye. Dr. Bidwell asks 
us to believe that the yellow haze is due to a cellular structure in the eye. 
Is there such a structure, can it be observed with a microscope, and do 
its meshes correapond in magnitude with those necessary to produce the 
effects? By diminishing the size of the pupil the haze is diminished and 
the sharpness of the image is increased. The effecta seem to be due to 
ordinary aberration. Prof. Thompson said that the achromatism of the 
eye was simply shown by covering half the object glass of a telescope and 
viewing a bright object with it. The object then seems bordered with 
coloured fringes. 

Мт. Т. Н. BLAKESLEY, referring to the colour patches used by 
Dr. Bidwell, pointed out that although the patches were the same distance 
from the lens yet they did not possess the same magnification. The last 
experiment shown did away with the theory of persistence of vision 
because the space between the object and the negative after-image was 
evidently not illuminated. 

Mr. A. P. TROTTER asked if red and green were the only colours which 
gave complimentary negative after-images. 

Dr. BIDWELL, in reply, said the effect was obtainable throughout the 
length of the spectrum. 

A Paper 
“ Оп the Concentration at the Electrodes in a Solution, with 

Special Reference to the Liberation of Hydrogen by Elec- 

trolysis of a Mixture of Copper Sulphate and Sulphuric 

Acid ” 
was read by Dr. H. J. S. SAND, In this Paper an equation has been 
derived for calculating the concentration at the electrode of a solution 
of a single salt, from which the metal is being deposited under the 
conditions (1) that the solution is contained in a cylindrical vessel 
bounded by the electrodes, (2) that no convection currents occur, 
and (3) that the diffusion of the salt obeys Fick's laws and its trans- 
port values are constant. This formula can be made the basis for 
roughly determining diffusion coefficients. In the case of mixtures it 
is possible to arrive at limits for the concentration ; and it has been 
experimentally proved that hydrogen always appears at the electrodes 
of an acid solution of copper sulphate, in which no currents of liquid 
are taking place, between the limits of time for the concentration to 
go down to zero. The time which it takes for the hydrogen to appear 
can be calculated from an empirical formula, which is similar in 
form to the one used for a eingle salt. The t part played by 
convection-currents in determining the ratio of the two constituents 
given off at the electrode of an acid En sulphate solution, has been 
shown by proving experimentally that artificial stirring causes 
hydrogen to disappear altogether in cases where it would otherwise 
have presented over 60 per cent. of the equivalents carrying the 
current from the solution to the electrode. 

The CHAIRMAN drew attention to the fact that no hydrogen was 
liberated until all the copper had gone, and said the formula for the con- 
centration might be used again in further investigations. 

Dr. DONNAN asked if the time at which hydrogen was liberated had 
been taken as the time at which hydrogen actually made its appearance in 
the form of bubbles, or whether any allowance had been made for saturation. 

Dr. SAND said the time was taken up to the appearance of bubbles. 


A Paper by Dr. R, A. LEHFELDT on 
* Blectromotive Force and Osmotic Pressure " 


was postponed until the next meeting. 
The meeting then adjourned until Nov. 9. 


ELECTRICITY WORKS ACCOUNTS. 


Dundee Municipal Electric Supply Works. 

So far as increased business is concerned, good progress 
continues to characterise this undertaking. The output for 
1899 exceeded that of the preceding year by 36:8 per cent., 
while the equivalent lamp connections rose nearly 29 per 
cent. The load factor of 9:47 per cent. is also a great 
improvement on the values for this factor which has obtained 
in the last two or three years. 

Unfortunately, there has occurred a decided rise in the 
costs due to increases in the repairs and maintenance items. 
All the other items of cost have either remained constant or 
have dropped, and without exception indicate excellent results. 

As for the repairs at the station, this item has advanced 
from the very average figure of 0:226d. per unit it held in 
1898 to 0:324d., which is decidedly too high. The cause, 
however, of the considerable rise shown in the works and 
total costs is the charge of £1,500 which appears in the 
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original accounts under distribution costs in respect of repairs 
and renewals of mains. 

Although not stated as such in the official accounts, this 
sum appears to correspond with the £1,500 deducted from the 
total capital expenditure as ‘‘ charged to revenue.” Another 
charge, this time on the net revenue account is one of 21,982, 
being one-third of the expenditure on the extension of the 
power station. In our analysis we have included this with 
the sinking fund charge. 

As a result of the increased costs and slightly diminished 
receipts the working profit has fallen from 8:12 per cent. to 
5:66 per cent. on the mean capital. As in 1898, £700 was 
placed in the sinking fund, but last year £1,000 was also put 
aside to а reserve fund. 


Ayr Municipal Electric Supply Works. 

The results of the working of the Ayr undertaking during 
the past year are in many respects most gratifying. It is true 
that, as the ultimate result, there was а deficit of £696, but 
an average price for supply of only 2:85d. per unit at an out- 
put of little more than 400,000 units for the year, are 
extenuating circumstances. 

Ayr furnishes an interesting comparison with Dundee. In 
both places the ratio of the output to the plant capacity is 
high, but for different reasons. At the latter place the value 
of this ratio, last year, was 28:6 per cent., the load factor 
being only 9:47 per cent.—pointing to the influence of the 
battery installed. At Ayr the units sold per 8 cp. lamp 
capacity were nearly 22, the load factor, however, being no 
lees than 19 per cent., owing probably to the large proportion 
(60:5 per cent. of the total output) of arc lighting carried on. 

The cost sheet at Ayr last year was very satisfactory, show- 
ing that in every item full advantage was taken of the high 
load factor which prevailed. The fuel charge is the only 
one which has increased and looks high, but in the ciroum- 
stances of the coal trade this is only natural. In any 
case both the aggregate works and total costs are well 
under the values indicated by a consideration of the output 
and load factor. 

Out of the working profit of £1,765, £1,531 was absorbed in 
interest and £930 represented the contribution to the 
sinking fund. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)... . . Oct. 12, 1900 Kingston-on-Thames (Mun.) July 50, 1900 
Ayr (Municipal)............ Bept. 22, 1809 Lancaster (Municipal)...... Jan. 19, 1909 
Bath (Municipal) .......... April 20, 1900' Leeds (Municipal)... . . . . Ded. 1,1899 
ord cipal) ......Aug. 3, 1900 Leicester (Municipal) . . . . . Jan. 26, 1990 
Belfast (Municipal) ........July 6, 1900 Leyton (Municipal) ........ Sept. 8,1899 
(Company). . . Sept. 15, 1899 Liverpool (Municipal)...... June 22, 1900 
Blackburn ыар) . Jan. 19, 1900 London (Company) June 3, 1900 
Blackpool (Municipal) . .. Oct. 5, 1900 Londonderry (Municipal) .. Feb. 16, 1900 
Bournemouth e . Sept. 7, 1900 Manchester (Municipal). . .. Sept. 14, 1900 
Bolton (Mun pal) Ka ee Gains Nov. 24, 1899| Newcastle and District (Co.) Oct. 6, 1899 
Bradford e» ae ee JUNO 22, 1900 Newcastle-upon-Tyne(Co.) Ost. 12, 1900 
Brighton (Munici e... May 1, 1900) Newport (Mon.)(Municipal) Deo, 15, 1899 
Bristol (Municipal) ........ Aug. 24, 1900 | No pton (Company) ..Oct. 20, 1899 
Bromley (Kent) (Co.) ...... June 15, 1900| Norwich mapay) РОТ Nov. 17, 1899 
Brompton& Kensington (Co.) Mar. 23, 1900 Notting ш трапу) .. .. Mar. 16, 1900 
Burnley (Municipal) ...... Aug. 25, 1809 Nottingham (Municipal) .. Sept. 21, 1900 
Burton - upon- Trent (Mun.) April 21, 1892 Oldham (Municipal!) 1, 1899 
Bury (Municipal) t. 28, 1900 Oxford (Company) April 13, 1900 
e (Company)...... April 18, 1900 Pontypool (Company) ias Sept. 23, 1909 
Canterbury (Municipal) .. . Oct. 26, 1900 Portsmouth (Municipal)....Aug. 24, 1900 
Cardiff (Municipal) ........ Dec. 16, 189) Prescot (Company) ........ Dec. 8, 1899 
Charing Cross (Municipal)..Mar. 9, 1900 Preston (Company) ........ Sept. 29, 1599 
Chelsea deer pea СО) CDM Mar. 93, 1900 Reading (Company)) Oct. 13, 1899 
Cheltenham (Municipal)... . Nov. 10, 1899 Richmond (Company) ......June 29, 1900 
Chester (Municipal) Aug. 3, 1900 Salford (Municipal) Feb. 28, 1900 
City of London (Company)..June 15, 1900 Soarborongh (Company) .. July 13, 1902 
Clerkenwell (Company) ....May 18, 1900, St. Helens (Municipal) .. Dec. 8, 1892 
Coventry (Municipal) ...... Feb. 93, 1900 It. James & Pall Mall (Co.). Feb. 16, 1900 
Croydon (Municipal) July 20, 1900 St. Pancras (Vestry ) June 8, 1900 
Derby (Municip 2. Jan. 26, 1900 Sheffield (Municipal) ...... рес. 29,1 
Dewsbury (Municipal). Nov. 24, 1899 Shoreditch (Ves .... .. Oct. 27, 1899 
Dover (Company) ))): April 27, 1900 Southampton (Munici Nov. 10, 1899 
Dundee (Municipal)........ Jan. 12, 1900 Southport (Municipal)...... July 7, 1899 
Eastbourne (Company) . May 4, 1900 South Shields (Muulcipal)..July 7, 1839 
Edinb (Munici . . NOY. 17, 1899 Stafford аеры си, ug. 17, 1900 
Exeter (Municipal) ........Aug. 5,1808 Sunderland (Municipal)....July 28, 1899 
Folkestone (Company) ....April 27, 1900 Taunton (Municipal) ... .. June 16, 1899 
Q (Municipal). Sept. 14, 1900, l'unbridge AT n.) . Sept. 1,183) 
Guildford (Company) . . Oct. 19, 1900 Wakefield (Municipal) .. Dec. 1, 189) 
Halifax (Municipal)... . . Sept. 21, 1900 Walsall (Municipal). . . . . June 23, 1899 


Wandsworth (Company) May 18, 1900 


Hampetead (Vestry) . . . . . Oct. 19, 1900 Westminster (Municipal) ..Mar, 9, 1900 

Hanley (Municipal) July 27, 1900 Whitehaven (Municipal) July 28, 1899 

Harrogate (Municipal) .. Oct. 20, 1899 Winchester (Company) . . . Oct. 96, 1900 

Harrow Company) e... .. June 16, 1899 Windsor (Company) Ded. 22, 1899 

Hast'gs & St. (Mun. чеш, 7, 1900 | Woking ( mpany) .. . . .. Deo. 22, 189) 

поте (Company) о.о ооо. July 6, 1900 Wolverhampton(Manicipal) July 27, 1900 
udderstiel 


Aug. 17, 1900 Woolwich (Company) .. . Jan. 18, 1893 
ршщ (Vestry). .. Oct. 17, 1899 Worcester (Municipal) April 20, 1900 
Kensi'gton & Knightabr'(Co.) Mar.16, 1900 Yarmouth (Municipal) Nov. 8, 1890 
Kingston-upon-Hu]l Mun.) July 13, 1900 
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DUNDEE. | 


Undertaking Worked by. = am am um um am =m a Dundee Corporation. Ayr Corporation. 


Date of Commencement of Supply... = === | March, 1893. | January, 1896. 
Bystem of Supply 222... mm mm em | Ó- Wire continuous-current, with batteries. Alternate current transformer sub-stations. 
Chief Engineer. cn o — e — e W. H. Tittensor. Arthur J. Fuller. 
YEAR ENDED DEC. 31, 1898. DEC. 21, 1899, | Mv 31, 1899, MAY 31, 1900. 
00 ial cu iu imi se qum 407,559 550,271 115,854 105,059 
" gold for public lighting, o. — . — а 44,605 88,081 185.566 257,600 
e онен vid uas Ga oc m 57,818 50,947 9,201 12,020 
UNITS SOLD PER 8C.P, LAMP CAPACITY . su = = =— . 242 28˙6 . 153 . 218 
Maximum supply demande 623 kilowatts 746 kilowatts 210 kilowatts 256 kilowat 
Number of public lamp 44 49 75 are, 65 16 c.p. glow | 82 arc, 117 32 c.p. glow 
Nara ber of СООЛ e nent um ci Ges ea 400 503 | 501 556 
Connections to mains In 8-c.p. lamp 28,341 56,543 12,645 17,912 
CAPACITY OF PLANT IN 8-C.P. LAMPS lll 18,700 21,630 | 19,500 19,500 
CAPACITY OF PLANT IN KILOWATTS „u me 2 683 693 | 625 625 — 
Per kilowatt Per Per kilowatt Per kilowatt 
OAPITAL— . Tob capacity, | Total | “capacity. | Тоз. peel, тиз» este. 
se cra (TOTAL) ae am am ee eee | £96,000 | £141 £96,000 | £138 £50,000 £80 £50,000 £80 
Ө oan can осо — мен ни — — вне ее а — БЕ а Б БЕ — — — — — — — — кә 
Loan (including Debenture charges). 96,000 141 96,000 138 50,000 80 50,000 80 
RECEIVED (TOTAL) - 41450 | 607 | 61450 | 887 | 47,977 | 768 | 48377 | 774 
AIO „моо ces oe btn DEP кен eek GEO DX — — —— — жаы — — qu — — — = — — 
Loan (including Debenture c — | : 41.450 6077 61,450 88:7 | 47,977 76:8 48,577 ТТА 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) —... | 67,300 98 5 50,300 726 | 2,023 3°24 1,623 2 60 
Share 0 eni ach Senses 3 — — — —— — — — — 
Share (uncalled) 2 . — — fag =- { — = — — 
Loan (including Debentures) — 222 | 67,200 98:5 50,500 72:6 | 2,025 5°24 1,625 2:60 
r ——— 1750 187 15,750 221 2,725 436 5.700 9:12 
RESERVE OR SINKING FUND „mm san 2 903 1:32 1,630 2:35 | 2,010 322 993 1°59 
0 — 1.000 144 |  — = к = 
EXPENDED ro. | 45,409 66°6 50,475° 72:9 |. 43,897 70:8 46,865 750 
Lands and DO сезге нене иин еа. 4,654 6°79 4,736 6:84 | — — — — 
C — II 80:9 21,438 35˙3 — — — m: 
| ptor a ad 16,688 24:5 19,784 28:5 — — 
Miscellaneous ——— HOÁ 5,016 4:42 5,016 4-55 
REVENUE— ene — Total — |Perunitaold | — Total. Fer unit ald. Total. Fer unit ola. 
10 LL ө os omn . . .. | 07,267 3 860d.] £9,044 3 511d. £3.901 3150d. | £5,200 2°933d. 
Bevénue from eupply ase . es eck ca 6,774 ó'595d. 8,204 ó'185d, 2,289 1:8161. 5,125 1°762d, 
11 / ͤ —A—AAA анн omi mig cat — — — — = a - = 
" DUDUS HOD GRIND > Lon capp vim и ion eni сае 493 0°262d. 840 0°326d. 1,523 1:2294, 1,955 12914, 
к е о ШЕ; ceo e — — — — 2 0°002d. -- — 
Ж miscellaneous sources ......... Sa — — — — 87 0°0704. 144 0"081а, 
EXPENDITURE OUT OF REVENUE— 
T — эша F A 20244. | £6,330 2:455d. £2,621 21144. | £3,435 1:938d. 
WORES COST8......... ——— € 2,460 13307d. 4,697 1:822d. 2,011 1:646d. 2,610 14724. 
Generation of electricity j r 11944. 3,128 1:21 4d. 1,785 14404. 2,222 7. 20 4d. 
Fuel (including cartage, &с.) ll 1, C61 0:5644. 1,342 05214, 817 06814, 1,288 0˙727d. 
Oil, waste, water, store 219 0.1164. 500 0°116d. 59 0:0484. 62 0°035d. 
Wages ab station ce: ces con cas soe кн 512 0:288d. 650 0:2524d. 719 0:5£04. 537 0°3594, 
Repairs and maintenance at station „e == s= mm m 425 0:2264d. 855 0:3244. 155 0:125d. 220 01244. 
Distribution of electricity i. 94 0*050d. 1,556 0:604d. 171 "1384. 217 01224, 
Wages, &с,. m mesmes m eee o man man man mam mm ma ma ma mn me e 94 | 00504 56 | 00221. 120 | 00974. 165 | 00954. 
Repairs, renewals of mains, &с, "IV 1,500 0:5824d. 25 0:0204d. 52 0 029d. 
оО КАНА аланын ы ы лы: 119 0:0634. 13 0:005, 85 0 069d. 171 1 
nitendance mmm o | 119 | безд, NE Me MERGE Жз BRL фу» 
ees AND PROPERTY CHARGES... .......... 1,349 0 717d. 1,633 0:631d. 580 0:458d. 825 0:465d. 
P 8 J9 ыр: — ШУ; +з * B 8. 
Re, РО, ЖИН AMBAE LED кайа у ма ылу, 744 0:395d. 888 0:3441. 107 0*086d. 146 0:082d. 
Management iow аа cui eld anak Cai m d 605 0:221d. 745 02894. 473 0*583d. 679 0*583d. 
lan T 482 0:256d. 515 0°2114. 293 0°241d. 4174 | 02554. 
Bao Y, B эзы wii gan emi Ба ie dacs es seco ы То 72 0°038d. 124 0`0184. 26 0`0214. 50 0`0284. 
Establishment charges san mær mun san san ee oes os a 34 00184. 58 0˙023d. 23 0:018d. 55 0°020d, 
C A css ect si ais anges So ec 172˙ 00094. 19^ | 00074, 1254 | 01014. 177° | 01004. 
to mean to mean ' to mean 4 to mean 
FINANCIAL RESULTS— soe. fy Total. КА лыд Tota’. KA exp'nded MAE cap.exp'ndc d 
WORKING PROFIT FOR YEAR ...._........__._._._| £3,459 | 812% | £2,714 | 566% | £1279 | 320% | £1,765 | 389% 
Sum carried to Depreciation Fund —- E 1,C00 20977 = ap p p 
Sum carried to Reserve or Sinking Fund 700 | 164% 2,082/ | 549% 849 2:127 930 2'05% 
Net interest on loans (incl, Debenture charges) . 818 1:92% 978 0:204% 1,178 2'95% 1,531 3:377% 
BALANCE FROM LAST Aout ОРАР 1,714 4:03% 3 273 6:83% = = = = 
BALANCE AVAILABLE FOR DISTRIBUTION, &, —..| 3273: | 7707 1,376 2:877 — — — — 
JJ—U—ꝛꝛ en — — — = 727° 1'87% GIG 1,539, 
ORDINARY DIVIDEND PAID . 2 — — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 707 | 67:2% 661% 
Expenditure per kilowatt 0 AA М Te. x. | £4. 4s. 01 £5. 9з. 11d 
REVENUE PER KILOWATT CAPACITY ............... £10. 12s. 10d. £13. 1s. 0d. £6. 4s. 114. £8. 6s. 5d. 
Expenditure per 8-c.p. lamp capacity. MESE CS 4s. O 1d. 5з. 10] | 2s. 81d. 5з. 61d. 
REVENUE PER 8-C.P. LAMP CAPACITY ............... 7s. 91d. 83. 41d. | 4s. Od. 58. 4d. 
REVENUE PER 8-C.P. LAMP CONNECTED ...... __ 5s, lid. 4s. 114d. | 6s. 2d. bs. 91d. 
Price charged for lighting, per unit . ны 4d. to 3d. 44. to 5d. d | 6d. to 4d. 5d. 
Price charged for power, per unit. -= m emi — 2d. [ann. 2d. [ann. 54. 54. 
Price charged for public lighting. 8 = '£16. 10s. per lamp рег 1£16. 10s. per lamp per 1 £20 per arc per aun. | £20 per arc per ann.“ 
DUNDEE.—REMARKS—a Over-expended, b Insurance. c After deducting £381 AYR.—REMARKS— а Includes £29 to insurance, £18 to repairs and £48 expenses 


repaid to gas department. d Subject to 5 е After deducting 
£1,500 charged to revenue. f £700 to sinking fund and £1,952 being one-third of 


amount expended on extension of electrical power station. 


renewing mortgages. b Met by the rates, c And for each 82 c.p. incandescent 
lamp £2. 108. per annum. d Includes treasurer £12, auditor £11, engineer £300, апа 
clerks £94, e Includes law agents account £117 and insurances £31. 


per cent. discount. 
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The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1661—1878). 
= 
Published every Friday, Price Sixpence ; Post Free, Sixpence. Halfpenny. 
Editorial, Publishing and Printing Offices, 


1,2&3 SALISBURY COURT, FLEET ST., LONDON. 


Telephone: 949 Holborn, Telegrams: “ELECTRICIAN NEWSPAPER LONDON,’ 


AW Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher “Tur ELECTRICIAN," ту оет, 
Fleet-street, London, Е.С. Cheques and Money Orders 
payable to TI ELECTRICIAN” Printing and Publishing Company, 
Limited, and be crossed Coutts and Co." 

All Editorial letters to be addressed to THe EDITOR, 

All letters for insertion in * THE ELECTRICIAN,’ or containing questions, 

anisd by the name and address of the writer as evidence of 


must be accom 

good faith. N o notice whatever is taken of anonymous communications, 
“THe ELECTRICIAN” is published every Friday „ін time for the 

morning mails, It is on sale at the railway books s throughout the 


Kingdom on Friday morning, and can be obtained of all Booksellers and 

Newsvendors ; ov direct from the Publishing Offices, as above 

—The Rates for Subscriptions to “THE ELECTRICIAN’ 
YEAR HALF-YEAR QUARTER | Post free, 


ане 
in advance. 
New Volumes o Tue ELECTRICIAN " commence in April October. 


“THe ELECTRICIAN " offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issue must veach the Office 
not later than First Post on Thursday. Renewals of expiring advertisement 
orders and alterations to standing 3 must bs in Publisher s hands 
by Wednesday. Wrapper Advertisements by W 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, ad SMALL ADVERTISEMENTS 
accepted up to В }. ee: 


— 


ELECTRICAL BOOKS AND PUBLICATION 8. 
All Books, Newspapers, and other publications can be ordered direct of 
Tug ELECTRICIAN ” Printing and Publishing Company, Limited. The 
well-known *' ELECTRICIAN” SERIES of Standard Electrical Works at present 
consists of — 


E CAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON Youna, M. I. B. E. Price 10s. 6d., post free; abroad 11s. 
THE STUDENTS’ GUIDE TO SUB E CABLE TESTING. By 
Messrs. Н. K. C. FISHER and J. C. H. DARBY. Price бе. net ; abroad, 6s. 
вост OF X-RAY LITERATURE AND Edited 
B. PHILLIPS. With an introduction on the Tube and 


by С history of Crookes 
ЗАА Бау work, and a chapter giving Practical Hints on the subject. 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. О. Fean. 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F. O. 
RAPHAEL. ce 6s. 
FQ Md pot tras AND GEA GEARING. By E. Твимівтг CAnTNER. Price 
UBMARINE CAB ed ууш өлө LAYING AND REPAIRING, By H. D. Wurm- 
BON, Price 
ELECTRICAL LABO TORY NOTES AND FORMS ter and 
11 ob application Arranged by Dr. J. A. FLEMING, M. A., F. RB. Printed 
on a 
reed THEORY. By Oln HzavismoR. "Vol I. Price 
free 188. Vol. II. Price 13s. 6d. post 8s. 


THE AL ATE CURRENT TRANSPOZNER IN THEORY AND 
CTICE. Dr. J. A. FLEMING. VOL. I—THH INDUCTION OF 


ELECTRIC CURRENTS. NEW EDITION. Price 13s. 6d., post free. VOL. II 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., free, 
LECTRIC LAMPS AND ELECTRIC LIGHTING. By J. A. 


FLEMING, M. A., D. Sc., F. R. 8. New Edition. 98 original illustrations, price és. 


MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prot. 
J. A. EWING, M.A. New edition. Price 108. 6d., post free ; abroad 11s. 


ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s. 6d. post free, 


THE ART OF ELECTROLYTIC SEPARATION OF METALS 18 (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d., post free. 


ELECTRO-CHEMISTRY. By Dr. Grorar Gorm. Price 2s., post free. 
PRACTICAL NOTES FOR ee аа By A. E. Квинишү 


and H. D. WILKINSON. COMMUTATORES 
DA ARMATURES AnD 8 5 (Theory and Praetiee). By 
YMOUTH. 


THE INCANDESCENT LANP uP AND ITS MANUFACTURE. By GILBERT 


Price 78. 6d., 
A POCKET Бг асси ОР CTRICAL ENGINEERING FORMULAE. By 


H. M. KILGOUR. 000 abroad 84. ; 
in the press. 


M crt 19s. 64. PRIMERS: New edi 3. 


M oru scone ‘clot E 6d., post free 3s. 


т НЫНА 
st HY: SIGNALLING ACROSS SPAOB WITHOUT т Wines 
BY а rei rea By Dr. O. J. LODGE. New Edition. Price 6s. net. 


A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
TRACTION; TELEGRAPHS, TELEPHORES. 4 Ka. А. С. CURTIS-HAYWARD, 


To Jan 1900, ie 8s. 6d. 
CARBON N MAKING FOR ALL ELECTRICAL PURPOSES, By Еванса 


THE Jem, Prio 106. post fen F ELECTRIC LIGHT CARBONS, A Practical 
dude to the Establishment of a Carbon Manufactory. Price ls. 6d, post free. 


ҮН». STRAN ENGINE INDICATOR AND INDISATOR DIAGRA my. 
ted by W. W. BEAUMONT. Price 8s. 6d., 
FULL CATALOGUE POST FREE ON APPLICATION. 


* ELECTRICIAN ” SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARC. —By Mrs. AYRTON. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent reeearch. 

PRIMARY BATTERIES.—4A work on this subject will shortly be published, 
brioging the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN" WIREMAN'8 POCKET-BOOK.—Edited by Е. C. 
КАРНАК " The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 

THE TELEPHONE.—HDy Dang SixcLAIR апа F. C. RAPHABL, 


SPECIAL NOTICE. 


NOW READY.—Vol. XLV. of "Tug ЕгксткістАМ." (982 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18а, 6d. Also ready, Cases 
for binding. Price 2s., by post, 2s. 3d. 

A complete eet of TE ELECTRICIAN" (1878-1900) can now be supplied, 
These sets are very scarce, and early application should. be made. 


AN INTERNATIONAL TECHNICAL DICTIONARY. 


At the first meeting of the Institution of Mechanical 
Engineers this session, the President, Sir WILIA Мите, 
read а letter from the Verein Deutscher Ingénieure on the 
subject of a proposed English, French, and German technical 
dictionary. This Association, which holds a position in 
Germany almost equivalent to that of the Institution of 
Civil Engineers in Great Britain, proposes to compile a 
dictionary of technical terms, and suggests that scientific 
and technical societies in England, the United States, and 
France should assist by selecting members who would furnish 
gratuitously lists of the technical expressions employed in 
their special branches. The Council of the Institution 
of Mechanical Engineers has decided that it was not con- 
sidered desirable that the Institution, as a body, should 
be committed to undertake a part of the work, but the 
co-operation of individual members was invited. Presumably, 
the same invitation of the German society will have been 
made to the Institution of Electrical Engineers, and it is of 
interest to consider in how far such a dictionary would benefit 
members of the electrical engineering profession, and to what 
extent assistance should be lent by them towards furthoring 
the present scheme. As to the former of these two ques- 
tions, there can be little difference of opinion. It may be 
argued that each of the four countries in question already 
possesses in itself an abundance of excellent scientific 
and technical literature, and that a great many of the 
best technical and scientific works are translated. Yet 
an engineer, and also a student of pure science, who 
desires to keep abreast of the advance in his profession should 
make himself acquainted with the work being done in other 
countries than his own. This he can only do completely by 
acquiring, a reading knowledge at any rate, of French and 
German, and by reading the articles which concern him most 
intimately in the various foreign technical journals. True 
there are English journals, which—like ourselves in the 
electrical branch of the technical professions—endeavour to 
publish translations or abstracts of the cream of the foreign 
articles, but the amount of excellent work now being dene 
abroad precludes an absolutely complete record of all its 
details in the columns of an English journal. Science Abstracts, 
Wiedemann's Beibliitter, and similar publications furnish 
abstracts—especially of the more purely scientific articles— 
but excellent as they are, these publications must necessarily 
constitute rather an amplified index than a complete résumé of 
contemporary work. To assist in reading the original articles, 
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therefore, a good technical dictionary would be invaluable, 
and it is safe to assert that no dictionary exists at present 
embracing all the scientific and technical terms relating even 
to electrical and mechanical engineering only. It is of course 
with these two branches of technics that we are chiefly con- 
cerned, and strange as it may appear, less with the former 
than the latter. Electricity being a modern science 
has always developed in a more cosmopolitan manner 
than mechanical engineering, and in consequence a great 
number of electrotechnical terms are expressed in а nearly 
similar manner in the three languages, while for a proportion 
of the remainder, ordinary words are endowed with technical 
significance, and their meaning can often be traced with the 
help of a dictionary of the usual kind. In the case of mechanical 
engineering terms, on the other hand, a large number of those 
which are nowactually written and printed wereoriginally merely 
shop terms and have frequently sprung from workmen's slang, 
во that the dissection of them to seek their meaning through 
their derivation is fruitless. Not only for the purpose of reading 
foreign languages, but also when travelling abroad and in his 
conversations with colleagues thereon, is a knowledge of 
foreign technical terms needful to the engineer. It may be 
confidently asserted therefore that from every point of view a 
good dictionary of technical terms is a positive desideratum. 
Next we have to consider whether the present scheme is 
likely to produce the best diotionary, for if the leading 
Scientific and technical societies of the four great nations 
are to co-operate in its production no effort should be spared 
to make it as perfect as possible, and everything depends on 
the original groundwork of the scheme. Eighteen months 
ago (The Electrician, Vol. XLII., p. 788) we considered this 
general question of technical dictionaries. We then pointed 
out that the reason for the inadequacy of technical 
dictionaries was purely & commercial one, for even if an 
editor could be found to devote himself to the compilation of 
a standard work of the kind — which would be a labour of many 
years—a publisher would hardly be found to guarantee proper 
remuneration to him and the army of skilled workers which it 
would be necessary to engage for his assistance. We therefore 
suggested then that a representative scientific or engineering 
society, or several of such societies in conjunction, should 
undertake the work, and mentioned in this connection the 
Royal Society and the Institution of Civil Engineers. We 
are still of opinion that a good dictionary of the kind required 
could and should be compiled in this manner, but the lines 
suggested by the German Institution of Engineers are not the 
correct ones. If the dictionary is to be compiled by volunteer 
workers it will be fore-doomed to failure. To be properly 
carried out, the undertaking must employ a large number of 
engineers with knowledge of foreign languages, and it is 
unreasonable to expect these collaborators or the editor 
of the work to devote sufficient time to it. without 
adequate remuneration. The making of a dictionary cannot 
be carried out in occasional leisure moments ; it is actual 
hard work—and for the most part uninteresting work, Not 
only would it be badly and incompletely done if the German 
Institution’s scheme were put into operation, but it would 
never be ready. Ву the time an edition had been finished it 
would already be out of date and the work would have to be 
begun anew. We have an example of such wasted labour in 
a quarterly, Fortschritte der Elektrotechnik (Progress of Electro- 
technics), still being published in Germany. This is a fairly 
complete index of English, French, German and American 
electrotechnical articles published during the quarter, giving 
in а few words the gist of the more important ones. But 
each number is published not months after but from one to 


four years after the quarter it reviews has expired, and 
although an immense amount of good work has been put 
into it, the utility of the publication is small. The 
same would be the case of a technical dictionary sup- 
ported by voluntary contributions. If such a work is 
to be produced, as it undoubtedly should be, let the leading 
scientific and engineering societies of the countries interested 
make grants towards expenses, appoint a committee, and engage 
an editor and staff on such conditions that they are not too 
much hampered in their duties by being under the control of a 
Concert of Powers. The ground to be covered having been 
clearly defined by the Committee, such a staff of compilers, 
with every inducement to perform their task thoroughly well, 
and possessing the mandate of the societies, would be able to 
compile exactly the kind of technical dictionary that has so 
long been needed. 


REVIEWS. 


(Copies of any of the andermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 


—— 

Electric Wiring, Fittings, Switches and Lamps. 4A Practical 

Handbook for Electric Light Engineers Wiring and Fitting Con- 

tractors, Consulting Engineers, Architects, Builders, Wiremen and 

Students. By W. Perren Maycock, M.LE.E. (London and New 
York: Whittaker & Co. 1899.) бв. 

By the sub-title to this book it will be seen that Mr. May- 
cock, experienced and prolific writer as he is, has undertaken 
a difficult task. And as if it were not in itself hard enough 
to cater in one small volume for such a variety of readers, 
the book is also intended, when taken in conjunction with 
another of the author’s productions, to coach for the pre- 
liminary or ordinary grade examinations of the City and 
Guilds of London Institute. Thus it happens that, although 
on the whole of an elementary character, the work would 
not in itself serve as a first text-book for the student. On 
page 46 we read that the candle-power of a glow-lamp does 
not depend solely upon its voltage, and other statements of a 
like character which are merely truisms even to those but 
slightly initiated in the general principles of the theory 
or practice of electricity; and only five pages later the 
abbreviation '*P.D." is employed for the first time without 
any explanation of its meaning, and that in a secticn 
instructing the reader how to connect lamps in parallel. 
In some parts, however, the book is decidedly worthy of 
commendation, especially in the section on arc lamps. 
this portion of the book were taken by itself, enlarged, and 
re-written in a more technical and less elementary style, it 
would go far towards filling a gap in current technical 
literature. 


Eléments du Oalcul et de la Mesure des Courants Alternatif, 
By Omer ре Bast. (Paris: Libraire Polytechnique. 1900). 

This book, virtually a selection from the published course 
in electricity at the Technical College of Liège, is intended 
especially for electricians not possessing sufficient mathe- 
matical knowledge to follow the application of the methods 
of the calculus to alternating-current theory. So many 
books with precisely the same aim have been published 
of recent years, that a treatise on this theme must be 
indeed excellent in order to deserve and obtain special 
attention. We cannot say that M. de Bast’s work possesses 
any features which entitle it to such special attention ; 
yet the volume will prove to have for the reader already 
partially acquainted with the subjects treated a charm lack- 
ing in many of its predecessors. One point at least which 
compels for it favourable notice is the strictness with which 
the author confines himself to the subject in hand, and avoids 
those side issues which swell the pages of so many of our 
text-books on the alternating current. Another excellent 
characteristic is the weighed accuracy which marks every 
statement. The book will prove useful to students attending 
the writer’s course on its subject matter, but to electricians in 
England, at any rate, its existence is of little importance. 
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The interesting contest for the electric lighting of Dublin 
has already been pretty fully considered in these columns. The 
electric lighting company in promoting their bill proved that 
the Dublin Corporation had failed to give an adequate supply 
of electric light in the city, in spite of huge outlays of capital. 
Yet the Corporation brought forward an opposing scheme to 
cover the whole city a: an estimated cost of £254,000. The 
company’s bill, after passing the Committee stage trium- 
phantly, was rejected by the House of Commons on third 
reading by six votes, and the Corporation remains the sole 
distributor of current for lighting purposes. It is of interest 
to note that in the speeches on the motion for third reading the 
chief argument against the bill was that there is no precedent 
for allowing a company to come in and compete with a local 
authority already supplying current. This argument will, 
however, have less weight with Parliament in future in the 
light of the declaration of Sir J. Kitson’s Committee, made on 
the day after the defeat of this Dublin company’s bill, and 
finally set out in the second clause of the section we have 
‘already alluded to in the power bills, giving the Board of 
Trade power to authorise supply of electricity by a company 
where the local authority unreasonably withholds its consent. 
Although the Dublin company was unsuccessful in attaining 
its object, one point has been gained by the promotion of this 
bill. It was the direct cause of the promotion of the Dublin 
Corporation’s scheme; and dread of the competition which 
that body has so narrowly escaped will act as a wholesome 
stimulant in the provision of a good electrical supply for the 
city. 

A bill promoted by the Brighton Corporation presented 
one novel point—the proposal to lead the high-pressure 
mains from a new generating station 3} miles from Brighton 
to the present station in North-street, where the transformers 
will be placed, through the district of the Hove Corporation, 
this being the first instance before Parliament of one corpora- 
tion seeking powers to go through another corporation’s area. 
The objection raised by Hove was not to the laying of the 
cables so much as to the particular system proposed (the solid 
system), it being urged that this would involve the re-opening 
of the roads and streets if any of the cables should become 
defective, or if the demand should increase and render 
necessary the laying of more cables. Sir Wm. Preece 
strongly advocated, on behalf of Hove, that the cables should 
be laid in conduits with manholes, so that additional cables 
could be drawn in without re-opening the streets, and so that 
faults could be detected between manholes. In the result, 
however, the Brighton scheme was passed and the clauses 
submitted by Hove rejected. 

Points of the greatest electrical and legal interest arose in 
connection with some of the bills for powers to construct 
electric traniways. The number of these bills this year has 
been very great, and it is quite evident that before long electric 
traction will be practically universal on the tramways of this 
country. The schemes in themselves, as engineering enter- 
prises, did not, as a rule, present any exceptional features. 
‘Their chief interest lies in the fact that some of them have 
led to the formation of precedents in Parliament on the much- 
debated question of the proper limits to be put upon owner- 
ship of tramways by municipalities. On this question the 
Huddersfield Corporation Tramways Bill is of importance. 
The powers sought under this bill were powers to convert the 
present steam tramway system into a system with electric 
traction, and to extend the system both within the borough 
and in adjacent districts, When this scheme was argued first 
before the House of Commons Committee, that body decided 
that, while passing that part of the bill relating to alteration 
of the system to electric traction, they could not, in view of 
the appointment of the Parliamentary Committee on Municipal 
Trading, grant the principle of these large extensions outside 
the borough boundaries. Later, however, in the House of 
Commons it was stated that the appointment of the Committee 
on Municipal Trading was not intended to have any bearing 
upon this point, and the bill was again remitted to the House 


of Commons Committee, presided over by Mr. Joffreys, with 
the result that the clauses dealing with these outside extensions 
were re inserted. 

The Huddersfield Corporation Tramway Bill, then, 
forms a precedent, and may be taken as some indication 
that Parliament in future may not refuse to give powers 
to municipalities to construct and operate lines reaching 
to long distances outside their own boundaries, provided 
the outside authorities consent. The effect that this 
would have in discouraging private enterprise would be serious. 
We cannot persuade ourselves that it is within the proper 
scope of municipal work to conduct these great busines: 
enterprises outside their own boundaries. The same problem 
appeared in the Manchester Corporation Tramways Bill. 
That Corporation has made arrangements with all the sur, 
rounding local authorities (except Salford, with which negotia- 
tions аге proceeding) {о run electric cars through all the 
districts as one uniform system, Manchester providing the 
cars and supplying electric current for all places except 
Salford and Stockport. Now, if we desire an argument to 
show that this state of affairs is not a right one, we may find 
it in the decision of Parliament itself in the case of the Roch- 
dale Corporation Bill, which sought powers to purchase 
the existing tramway system, convert it to electric traction, 
and extend it beyond the boundaries. The discussion on 
that bill before the House of Lords Committee wa3 on the 
question whether a corporation trading as owner of tramways 
outsidé its own area should not be prevented from making a 
loss on the system. The Committee eventually adopted the 
principle and drafted a clause to incorporate it in the bill. 
The text of the clause, which is similar to that in the Dundee 
and Aberdeen Bills, will be found on р. 528 of The Electrician 
for July 27. Now, if it is wrong for a corporation to be allowed 
to run its tramways outside its own boundaries at a loss 
because its ratepayers would suffer, it seems equally wrong that 
these ratepayers should be allowed to derive a profit from that 
outside source.» Altogether it seems very regretable that these 
extensions of the sphere of municipal enterprise should be 
approved by Parliament. 

Another point of interest is that in some of the tramway 
schemes Parliament has granted a company a longer period 
than the 21 years allowed by the Tramways Act, 1870, before 
the local authority can enforce compulsory purchase. In the case 
of the Glasgow District Tramways, the chairman of the House 
of Lords Committee expressly laid this principle dowa. The 
promoter of that scheme showed in his evidence how the con- 
ditions of tramway enterprise at the present time made it 
impossible in most cases to accept the terms of the 1870 Act, 
and therefore it became necessary to arrange for special terms, 
particularly as to wayleaves and conditions of purchase. 


So far as regards questions of engineering, the only discus- 
sion of special interest that arose during the consideration 
of electric tramway measures was on the London Tram- 
ways Bill (No. 2), promoted by the London County Council. 
This discussion was on the relative merits of the conduit 
system with insulated returns and the surface-contact system 
using rails as a return. The system recommended by 
Prof. Kennedy is the conduit system with insulated return, 
as by this means, he urged, electrolysis of gas and water pipes 
in the vicinity will be avoided. An experimental line from 
Westminster Bridge to Tooting is to be made, half on the 
surface-contact system and half on the conduit system. Of 
course, the gas and water companies made the most of the 
possibility of electrolysis in their pipes, and were successful 
in getting protecting clauses inserted in the bill by the House 
of Lords. These clauses (1) make the County Council respon- 
sible for injury to pipes and mains proved to arise from 
electrolysis caused by leakage from their system, and (2) give 
the gas and water companies power to carry out for them- 
selves, at the expense of the County Council, any alterations 
in mains or pipes rendered necessary by the Council’s under- 
taking. Inthe interests of the gas and water companies such 
provisions are but just: but it is noteworthy that in the case 
of the South Eastern Metropolitan Tramways Bill, when the 
South Metropolitan Gas Co. applied for the insertion of similar 
clauses, the House of Commons Committee granted the 
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second only, refusing the first, but inserting a proviso as to 
arbitration; and again in the case of the Croydon Tramways 
Bill the Committee refused to insert a clause asked for by the 
Lambeth Gas Co. throwing the cost of any accidents through 
electrolysis upon the Corporation. 

The Glasgow Tramways Bill produced a splendid object- 
lesson in the art of obstruction of useful measures by local 
authorities. The Chairman of the House of Commons Com- 
mittee, in declaring the decision of Committee that the preamble 
of the bill was not proved, commented in the strongest terms on 
the action of the opponents of the scheme. The Committee put 
on record that in their opinion the original scheme was a good 
one and calculated to be of much use to the district ; but it 
had been so mutilated and loaded with conditions by conflict- 
ing interests and the excessive demands of several local bodies, 
that it now appeared to the Committee to be wholly unwork- 
able. This,“ said the chairman, “ was the result of a system 
of blackmail on the part of the local bodies.” We trust these 
remarks by Sir Lewis Melver may receive the attention they 
deserve. The fact that it was necessary to make them points 
to а serious evil ; for surely it is a scandal that it is possible 
for a scheme recognised by a Parliamentary Committee to be 
valuable and useful to the people to be killed by blackmail 
on the part of municipal bodies. 


A curious decision, and one that stands out for special com- 
ment, was that given by the House of Commons Committee 
presided over by Mr. W. H. Holland. A company and a corpora- 
tion each sought powers to construct electric tramways in part 
over the same area; and instead of, as has usually been 
done, giving the corporation alone powers to make tramways 
within its boundaries, the Parliamentary Committee passed 
both schemes, giving each of the parties running powers over 
the system of the other. The result will be watched with 
interest. These schemes came up under the Christchurch, 
Bournemouth, and Winton Tramways Bill, The Poole and 
District Electric Traction Co. desired to construct electric 
tramways from Christchurch into Bournemouth, connecting 
with their line to Poole. The Bournemouth Corporation 
had always opposed the introduction of tramways into the 
borough on ‘the plea that it would drive away the wealthier 
class of visitors who brought their own carriages. But on the 
hearing of this bill they brought forward a scheme of their own 
for tramways inside the borough, and the Traction Company, 
therefore, sought, if the Corporation bill should be passed, to 
have running powers over the lines. In the end, both bills 
passed, and a clause was inserted that if the Corporation did 
not construct this particular Christchurch line between the 
borough boundary and the centre of the town within two years 
the company should have power to carry out the work. 
Reciprocal running powers were granted to the Company and 
to the Corporation over each other's lines. Strenuous efforts 
were made by the Corporation to get the Committee to recon- 
sider the clauses giving mutual running powers, but without 
success. 

One further bill remains to be mentioned—the Weston- 
super-Mare Tramways Bill, which presents the first case of a 
tramway company seeking powers to work their system 
electrically in a district where an important main line sub- 
marine telegraph cable was already laid. The tramways at 
Weston are to be worked on the overhead system, and the 
Commercial Cable Company, whose cable tomes ashore at 
Weston, sought a provision reserving to them all their 
common law rights, giving them powers to do such work 
as might be necessary to prevent their lines being interrupted 
by the tramway currents, and asking that the tramway pro- 
moters should reimburse them for the expense of this and 
compensate them for any loss or damage. The Cape Town 
case (Eastern and South African Telegraph Co. v. Cape 
Town Tramways Co. (Ltd.), reported in The Electrician for 
March 16, April 6 and 18, 1900) was freely referred to in 
the discussion. Ultimately the House of Lords Committee 
refused to grant any protection clause to the Commercial 
Company. On the other hand, the House of Commons 
Committee, which had first considered the measure, was 
much impressed by the importance of the question raised, 
and, besides inserting a clause the text of which is given 


in The Electrician for July 6, p. 414, joined to their report to 
the House a recommendation that the position of cable com- 
panies in relation to other electrical undertakings should, 
with other matters involving electrical interests, be considered 
by a joint committee such as that which reported on the 
telephone question in 1898. 

A proposal of some novelty, at least in this country, was 
included in- three separate measures before Parliament this 
year, namely, the construction of an electric conveyor 
bridge across a river. All these proposals have received the 
sanction of Parliament. One bridge is to be constructed over 
the Mersey at Runcorn, a second over the Ribble, and the 
third over the Usk at Newport (Mon.). The bridge consists of 
a high girder, with a cradle platform suspended from it, 
worked electrically. In the case of the bridge across the 
Ribble, to be built in connection with the Southport and 
Lytham tramroad scheme, the girder of the bridge will be 
177ft. high, so as to allow for the highest masts of vessels 
navigating the river. This is 36ft. higher than the Tower 
Bridge across the Thames. The cradle will be from 50ft. to 
60ft. long, and will be capable of carrying an electric car and 
trailer, or a waggon load of hay or other produce, with two 
horses, to the total weight of 25 tons. The rods suspending 
the cradle from the girder will be from 150ft. to 160ft. long. 
The success of such transporter bridges on the Continent was 
brought forward as an argument in their favour, and probably 
helped to convince the Committees. 

In the matter of electric railways little calling for especial 
mention has arisen. The Baker-street and Waterloo Railway 
will undoubtedly have its usefulness greatly increased by the 
further extensions from the terminus of the Great Central 
Railway at Marylebone to the terminus of the Great Western 
Railway at Paddington, and on the south side from Waterloo 
to the Elephant and Castle. Then the Metropolitan and 
Metropolitan and District Railway Companies have now 
obtained the sanction of Parliament to construct works at 
Chelsea and lead high-pressure mains to their line at Earl's 
Court, and to distribute the power along the route of their 
lines, transforming down at sub-stations. 

From the digest here presented of the electrical measures 
before Parliament in 1900 it will be seen that there has been 
very considerable progress made in the general introduction of 
electricity, especially as a source of mechanical power. 
While congratulating the industry generally and the promoters 
of the successful schemes in particular, we would add a word 
of praise to those on whose shoulders fell the labour of 
prosecuting the schemes before Parliament, especially the 
parliamentary agents and counsel. Such learned counsel as 
Mr. Balfour Browne, Mr. Littler, Mr. Pember, Mr. Worsley 
Taylor, to name but a few of those who have been prominent 
in the cases with which we have dealt above, have by their 
sound technical knowledge coupled with great forensic skill 
made the rough places plain for the Committees, and have 
helped very considerably towards the satisfactory progress 
which the past session has brought about in the general 
introduction of electrical power. 

Now that Parliament has indicated in the acts dealing with 
the great power schemes the lines on which it considers such 
legislation should run, we may confidently expect a large crop 
of similar schemes. The main result, as we may well hope, 
will be the growth of new industries in parts of the 
country where at present such industries would be impossible, 
leading eventually to а partial solution at any rate of the 
question of over-crowding in towns. On the whole, the result 
of the year’s work is satisfactory, and gives promise of still 
greater progress in the immediate future. 


St. Katherine's Docks.—An electric lighting plant has just 
been completed at the St. Katherine’s Docks. The plant 
capacity is 4,000 8 c.p. lamps, the various stowages and show 
floors being adequately lighted throughout. The generating 
plant consists of three Galloway boilers, with mechanical 
stokers, and three 600kw. Belliss-Crompton sets. The docks 
are wired on the three-wire system, with a pressure of 220 volts 
on each side of the middle wire. Bare mains are employed of 
hard-drawn copper mounted on oil insulators. 
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PROGRESS IN ELECTRIC LAMPS.* 
BY PROF. ANDRÉ BLONDEL. 


The object of this Paper is to pass in review the improvements 
realised up to the present, and those still to be hoped for, in arc and 
incandescent lamps. 

Progress in Arc Lamps.—During the past 10 years great strides 
have been made both as regards the theory and the construction of 
arc lamps. Our theoretical knowledge of the [ее of the arc 
has greatly increased. The measurements of M. Violle have shown 
that the maximum temperatures reached in the arc are 3,500°C. at 
the positive, 2,700 C. at the negative carbon, and also that in a 
closed space the brightness and the temperature of the crater are 
constant. Again, after a discussion, joined in by many authorities, 
it seems now settled in conformity with the present author's con- 
clusions that the back E. M. F. in the arc exists only as arising from the 
arc’s resistance, which can be considerably modified by the addition 
of salts to the crater. Mra. Ayrton's experiments have connected 
by simple laws various phenomena of the arc; in particular 
they have shown that the energy consumed is a linear function for 
each diameter of the carbon. ‘That the apparent resistance varies 
not only with the diameter of the carbons and the length of the arc, 
but also with the nature of the carbons and the surrounding gas has 
been shown by various experimenters. Mr. E. Wilson, repeating an 
experiment by M. Cailletet, has shown that the brightness of the 
ponve carbon diminishes when the pressure is increased, and that 

y the withdrawal of gas a carbon mist is produced. M. Le Chatelier 
has attributed the constancy of the temperature of the crater to the 
presence of fusing carbon there. In addition, the author's experi- 
ments have shown that in free air the brilliancy of the arc incre ases 
with the current, and passes from 150 candles per square millimetre 
for small arcs to 220 candles per square millimetre for powerful 
arcs. Mrs. Ayrton, in her researches on the hissing of the arc, 
discovered that the hissing is caused by the advent of oxygen 
at the crater; and that the phenomenon does not occur below a 
certain current density, and is preceded by Trotter's phenomenon of 
the rotation of the arc on itself. 

As regards the alternating-current arc the author has given a 
detailed analysis of its periods of lighting and extinction, and of 
its current and voltage curves ; he has shown the parts played by the 
resistance and the self-induction of the circuit, the conductivity of 
the core, and the form of the E.M.F. curve of the generator. 

The electric arc does not conform to Ohm's law, for increase of 
current produces widening of the arc, and consequently a diminution 
of the resistance. This leads to instability, which must be guarded 
against, on a constant-potential supply, by the inclusion of a resist- 
ance in series. This instability was studied by the author in 1891 by 
drawing * characteristic curves of extinction," in which the potential 
difference between the lamp terminals was plotted for various 
currents, 

As regards the mode of regulation, the differential system seems 
now universally admitted to be the best. We may take with the 
minimum voltage of 30 volts fur the arc a potential drop of 1:5 volts 
in the steadying resistance for alternating arcs, and with 33 volts a 
fall of 3:5 volts to 4 volts in the resistance for continuous-current 
arcs. The use of shuut-lamps presents some advantages over the 
differential system : the lamps are simpler; there is no risk of 
burning out by too strong a current; and they permit of easier 
regulation of the current within wide limits. 

‘The oscillographic study of the extinction of the arc without 
additional resistance, shows it to take place slowly, the pheno- 
menon requiring about ,4sec. or even more for it: completion, 
This indicates that with quick-acting and sensitive mechanism 

the normal arc may be uninterruptedly maintained with only small 
steadying resistance in series. The inertia of the moving parts leads 
to hunting however, unle:s the vibrations set up are rapidly dumped 
by a dash-pot. In the best modern lamps, air dash-pots are em- 
ployed, and the adjusting mechanism has reached great perfection. 
Arc lamps have numerous constructional conditions to satisfy. 
They must be able to stand rough handling and every 
weather, and must be capable of easy aud quick replenishment 
aud repair. It is noticeable that of recent years there has been 
& tendency to revert to the use of clockwork mechanism 
on account of ita great sensitiveness and small consumption of energy. 
As for motor mechanisms, they are rather complicated when 
continuous currents are used, but with alternating currents assume 
various elegant forms of the type of a metal disc embraced by electro- 
magnets of suitably differing phases. With certain types of 
mechanism in alternating current lamps the self-induction of the 
regulating coils tends to reduce the sensitiveness. This self-induction 
effect might be compensated, as M. Claude has suggested, by proper 
condensers. The self-induction, however, tends also to keep the 
impedance almost constant, in spite of variations of the resistance 
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of the coils through temperature alterations, and so gives the 
alternating-current lamp some advantage over the continuous- 
current lamp. In the latter lamps ingenious temperature compensators 
have been adapted, but these unfortunately leave uncorrected the varia- 
tions of the resistance 5 by the shortening of the carbons. 
Improvements in mechanism have brought many good double 
carbon lamps into use; among these the Crompton-Pochin, Brockie- 
Pell,and Korting and Mathiesen lamps may be mentioned. The author 
has for a long time considered that these lamps are very efficient as 
regards the utilisation of the energy supplied. Besides this they 
require little labour and are economical in carbons, 

Modern methods of lamp grouping differ greatly from the old 
system, in which the employment of isolated lamps was necessary. 
One modern tendency ie, however, to use high-voltage enclosed 
lamps working directly at 110 volts ; another is to use, as of old, 
two lamps in series, cach absorbing from 30 volts to 35 volts. In 
both these cases the steadying resistance is important. But by the 
construction of differential lamps the importance of the steadying 
resistance is minimised. Low-voltage lamps have been in use 
since 1889, but it was not till after 1897, when the Hegner 
Mars lamp appeared, that the low-voltage lamp entered 
argely into industrial practice. Siemens and Halske, as also 
Korting aud Mathiesen, in their low-voltage lamps use, at 
starting, a high resistance which is afterwards gradually removed. 
With these the fear arises that, in spite of the perfection of 
the mechanism, certain circumstances may lead to a dangerous 
increase of the current. Heguer, using also differential lamps, but 
without special mechanism, puts three in series with an automatic 
rheostat of four parts, which are removed successively as the lamps 
get started, thus securing а more stable and less dangerous arrange- 
ment than the former. Still more recently Vigreux and Brillé have 
pro a special mechanism on the differential system which with- 
out springs, weights, or frictional appliances, can produce a very 
rapid recoil of the carbon if the arc becomes shorted. The advan- 
tazes of these low-voltage lamps are that they enable a better distri- 
bution of illumination to be effected, and that they are more 
economical as regards consumption of energy. Against these advan- 
tages must be set, however, the heavy initial expense, the complica- 
tion and delicacy of the mechanism, and the necessity for carbons of 
very apecial quality. 

With these lamps, grouping by threes is called for only on short, 
small-resistance circuits. When large areas are being supplied the 
leads furnish sufficient steadying resistance for the usual arrange- 
ment of two arcs in series. [п any case it is only on circuits at 
110 volts and when sub-division of the illumination is desired, that 
low-resistance lamps are specially useful. When, however, the dis- 
tribution is made at 220 volts, and especially when 220 volts is to be 
substituted for 110 volts in an existing circuit, a reduction of the 
number of lamps under a given voltage should rather be aimed 
at. The solution of this problem is afforded by the enclosed 
arc lamp. 

Illumination by arc lamps io series, with both continuous and 
alternating currents, is still much in vogue in the United States, but 
has been almost completely abandoned in Europe on account of the 
lack of independence among the lamps, and the dangers accompanying 
the use of high-pressure currents. A recent application in this 
direction in Xe oia consists in the employment of constant-current 
transformers and Ferranti rectifiers, and thus allows the use of lamps 

iving a better light distribution than alternating-current arcs. 

he puleating current produced is, however, as dangerous as 
alternating currents. On the Continent commutator transformation 
to continuous current, or the use of alternating-current lamps with 
reflectors, is preferred. 

The enclosed arc lamp did not assume importance till 1894. It is 
characterised by having a very long arc using a tension of 75 volts to 
80 volts Inthe Marks (or Jandus) lamp the arc is surrounded by а 
double globe, the inner one of which possesses a valve (check-gas plug), 
which permits expansion of the contained air. The outer large globe is 
protective, and becomes filled with gas from the inner globe. In these 
circumstancesthe enrbons areconsumed very slowly, and the arc itself is 
modified in character—the upper positive carbon is, through rotation 
of the arc, scarcely hollowed, the lower negative carbon is plane, 
while their normal distance apart is 8mm. at 80 volts. The 
mechanism of all makes of these lamps is of the most rudimentary 
type. And since the carbon consumption is small the displacement of 
the luminous spot is very little. The advantages of these lamps are: 
Their fadenendlence of one another, the ease of their application in 
110 volts or 220 volts systems, the extreme simplicity of their 
mechanism, the employment of cheap carbons, the small consump- 
tion of the carbons, and the reduction in the amount of attention 
necessary. Their disadvantages are, on the other hand, the blue 
tint in the light, the variations of brightness which render almost 
necessary the use of a diffusing globe, the fouling of thie by 8 
silicious deposit, and the mediocrity of the light from large carbons. 
The disadvantages attending the use of alternating-current enclos 
lamps remain still so numerous that this type of enclosed lamp cannot 
yet be regarded as a success, | 
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The manufacture of arc lamp carbons has received, of course, much 
attention. The old method of baking several times a paste of carbon 
powder treated with certain syrups is quite discarded ; its products 
were of the highest excellence, but were very expensive. Now, gas 
carbon, selected carefully and powdered, is mixed with various pro- 
portions of lamp-black and tar; and sometimes, with a view to 
HE the luminosity or the durability, chemicals are added. The 
paste, well worked up, 1s squirted, and, finally, cookedat the highest 
possible temperature. Most European manufacturers give the positive 
carbon a core of carbon containiug borates and silicates, and emitting 
into the arc a conducting vapour, which assists stability, lowers the 
hiesing voltage, and gives a wide range of working tension. 

In the United States, for home шр only, an inferior 
kind of carbon is made from lampblack and petroleum purified by 
acid. Such carbons must be made very soft, and must be plated 
with copper if intended for low-voltage lampe. The coppering of 
carbons has been abandoned in Europe, chiefly because the drops 
of molten copper affected the steadiness of the arc. 

The density of average carbons varies from 1:30 to 1:35; the 
specific resistance varies from 0-005 to 0 1 in ohms and centimetres, 
and is generally about 0'008 or 00095. The cores usually contain 
80 per cent. to 85 per cent. of carbon, 5 per cent. to 6 per cent. of 
water, and the rest is made up of silicates and borates. There 
ie, however, no good test for the quality of a carbon other than its 
actual use in a lamp. 

The proper diffusion of the light is now effected more thoroughly 
than formerly by the use of reflectors, opaline globes, holophanes, 
diffusers, &c. ; and also by the emplovment of inverted arcs whose 
light is reflected from a whitened ceiling or from special reflectors. 


The photometry of the arc lamp has lapsed into confusion, for the 
horizontal candle-power, the maximum candle-powers, the mean 
spherical and the mean hemispherical candle-power are in common 
use, as well as a so-called * nominal" intensity. Inany case, it is diffi- 
cult to compare the results of two experimenters, on account of the 
insufficiency of definition of the arc. It is necessary to specify not only 
the current and terminal voltage, but also the diameter of the carbons, 
the voltage between their points, the length of the arc, and the kind of 
core in use, Moreover, to attain uniformity in results, it is necessa 
that the same standard of candle-power should be used by a 
the observers and that the tint of the light from the arc should be 
properly taken into account. The author and M. Jigouzo have 
found, by the aid of the lumenmeter, that fhe illumination produced 
is increased by a diminution of the diameter of the carbon following 
a law less simple, however, than that of Schreihage ; and that it 
increases with the voltage up to a certain maximum depending on the 
current density, and then diminishes again. This maximum varies 
from 10 lumens to 25 lumens (08 candle to 2 candles) mean 
spherical per watt for the continuous current, and from 5 lumens 
to 17:5 lumens (0'4 candle to 1:4 candles) for the alternating 
current. Wedding's experimenta, by other methods, showed, besides 
the influence of the diameter of the carbon on the photometric curve, 
the direction of the maximum candle-power is raised towards the 
horizon when the current.density increases, and at the same time the 
ratio of the horizontal to the maximum intensity increases from one- 
fifth to one-half. Finally, an all-round comparison shows that the 
consumption per Hefner candle of mean hemispherical candle-power 
is about 1:1 watts in 200-watt alternate-current lamps or in 60-watt 
continuous-current lamps, and is 0°68 watt in 1,100-watt alternating 
or 150-watt continuous-current lamps.  'This great difference is 
partially compensated by the replacement in alternate-current lamps 
of the steadying resistance by a self-induction coil. 

In enclosed arc lamps, supplied with 75 volts to 80 volts, the arc 
is perpetually undergoing irregular displacements, but the total 
luminous flux varies little. The diffusing globe absorbs 30 per cent. 
to 40 per cent. of the light produced. The yield of an enclosed arc 
seems to be about two-thirds of that of a good open arc lampof the same 
power. The measurements by Wedding, Gérard, and De Bast, have 
shown that the enclosed arc is not more economical than an incan- 
descent lamp. Yet other experimenters, Friedman, Burrow, and 
Rapaport, by reducing the diameter of the carbons, have shown the 
reverse, Still, the enclosed arc seems notably inferior to the open 
arc with regard to the energy consumption. Undoubtedly, with 
alternating currents the enclosed arc is considerably inferior to the 
ordinary incandescent lamp. 


Progress in Incandescent Lamps.—The uniformity in the manu- 
facture, the efficiency, the durability, and the price of incandescent 
lamps, have all altered for the better. The carbon filament lamp 
remains easily the most-used form of the incandescent lamp. It 
is usually employed in sizes of from 8 candles to 36 candles, 
exceptionally from 50 candles to 100 candles. The yellowish light 
it affords is rather in their favour than otherwise. 

From the theoretical point of view it is regrettable that the rating 
of lamps by the method, proposed in 1899 by M. C'rova, by defining 
their degree of incandescence, has not been applied in practice. 
This method makes easy the determination of the temperature of 
the filament. According to Weber this temperature reaches from 
1,565°С. to 1,588 C. and even 40deg. higher for lamps with larger 


filaments. Le Chatelier finds the temperature to be about 1,800°C., 
while Janet deduced 1,610deg. to 1,720deg. for 16-candle lamps at 
65 volts. Le Chatelier's method, in which the intrinsic brilliancy 
of the filament is assumed to depend only on the temperature 
and the condition of the surface of the filament, is open to 
objection on account of the evident transparency of the material 
of the filament. The increase of resistance with tempera- 
ture is greatly concerned with the structure of the filament ; for 
Howell а shown that the resistance of the core of a filament 
diminishes as the temperature increases, while the resistance of the 
layer of deposited carbon, like that of graphite, increases with the 
temperature. Hence it is possible that the resistance of a filament 
at some temperatures becomes stationary or possesses even a negative 
temperature coefficient. 

On the whole the last 10 years have witnessed few changes of 
importance in the manufacture of incandescent lamps, but very 
great improvements in every detail of the complete lamp have taken 
place. The modern process of “squirting ” cellulose dissolved in zinc 
chloride, alcohol-ether, sulphuric acid, &c., to form the filaments have 
almost completely replaced the old processes of Swan and Edison for 
ordinary filaments, For very large filaments a carbon paste similar to 
that used for arc lamp carbons is usually employed. The carbonisa- 
tion of the raw filament by incandesence in hydrocarbon vapour remains 
still almost essential because it retards the blackening of the globe 
of the lamp, and permits of a great modification of the resistance of 
the filament, the conductivity of the deposited carbon being eight 
or 10 times that of the body of the filament. Unfortunately this 
change of resistance is still found to be difficult of regulation. Nowa- 
daye, also, the vacuum is much more nearly perfect. Powerful 
mercury pumps follow the application of mechanical air-pumps 
when these have reduced the pressure to half a millimetre of mer- 
сигу; or, sometimes, a process of chemical exhaustion replaces the 
mercury pump. The attachment of the filament to the leads, too, 
has been changed, perhaps for the worse, by the adoption of a 
process which bakes on to the joint a paste of carbon and tar. Nickel 
and ferro-nickel leads have been tried, but it seems better instead of 
entirely replacing the platinum to make the platinum portion of the 
leads as short and thin as possible. 

Least progress of all has been male in the light-yield, referred 
usually to the maximum horizontal candle-power. Normally, the 
mean consumption is 3:5 watts per bougie décimale, unless the lamp is 
used at higher pressure than its proper voltage. Weissmann and the 
author by the use of low-pressure lamps have reduced safely the con- 
sumpton to 25 watts per candle. The increase in the number of the 
220-volt systems has caused manufacturers to develop a single- 
filament lamp working directly at 220 volts, but the construction of 
these lamps is more difficult, and variations of voltage have more 
effect than is the case with the lower-pressure lamps. "These lamps, 
too, have proved less durable than the corresponding 110-volt lamp, 
they cannot be made to give satisfactorily low candle-powers, while 
their expenditure of energy per candle-power increases rather quickly 
with time. The future high-voltage lamp will probably employ a 
filament of higher resistance than the carbon filament. 

Many experimenters have endeavoured to make filaments of other 
refractory substances than carbon, such as the carbides of boron, 
silicon, aluminium, calcium, &c., but have not attained complete 
success. Langhans uses a filament of cellulose mixed with powdered 
boron or silicon ; Maxim uses a modified form of carbon filament 
which is made from а crystalline carbon powder made into a paste 
with tar. Welsbach makes filaments by heating a platinum wire in 
an atmosphere of hydrocarbons, water vapour, and osmium 
anhydride. The latter filaments though very efficient, are 
expensive and can be used tonly with pressures of from 20 volts to 
30 volts. The use of the rare earths in this connection seems very 
promising. Various investigators have endeavoured to cover carbon 
filaments with these substances, both by electrochemical processes 
and by the application of pastes. The chief difficulty in the way 
eeenus to be the difference between the coefficients of expansion of the 
carbon core and the deposited oxides. Chromium, tungsten, platinum 
iridium, &c., have all been used to replace carbon, but with small 
success. Welsbach, however, has made a filament of thoria, deposited 
on platinum or osmium, which consumes only 1:5 watt per candle, 
but the lamps so made are very expensive. 

Jablochkoff, in 1877, and Nernst, in 1897, made use of the pro- 
perty, already described by M. Roux, which the oxides and analogous 
substances possess of becoming conductive at a fairly high tempe- 
rature. Nernst has made the necessary preliminary heating automatic 
by placing a spiral platinum wire near the filament ; he uses also 
ada of greater conductivity than ever used before. These lamps 
give very white light, produced by the рш of energy, at 
the rate of 1°75 watts per candle in a 25-candle lamp, and 1:00 watts 
per candle in a 100 candle lamp. The presence of air or, at any 
rate, an oxidising atmosphere is necessary to prevent electrolytic 
decomposition of the filament. It is to be feared that variations of 
voltage may have rather a large effect, and, in any case, a steadying 
resistance is necessary. Lamps of less than 25 candles, or less than 
110 volts have not yet been made, but high-voltage lamps are easily 
obtainable. | 
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The rating of incandescent lamps varies from country to country. 
In France the “ bougie décimale," and in Germany and America the 
Hefner, are the common units of illumination. In France the 
horizontal candle power perpendicular to the loop of the filament is 
measured ; in other countries the mean of the candle powers in 
several directions is taken. The German Electrical Association lays 
down that lampe should bear an indication of the power and voltage 
to within 2 per cent., and that the life of a lamp be defined by the 
time in which the candle power falls 20 per cent. 


POWER GENERATION: COMPARATIVE COST BY 
THE STEAM ENGINE, WATER TURBINE, AND 
GAS ENGINE.* . 


BY J. В. С. KERSHAW, F. I. C. 
(Concluded from page 971, Vol. XLV.) 


II.—W TER POWER. 


1. Details of estimated expenditure upon the Rheinfelden 
generating station and plant. 16,000 H.P. is expected to be developed 
with a capital expenditure of £225,000. ‘This does not include 
dynamos. (The Electrician, March 26, 1897.) 

2. Estimate by Minet of cost of 1,000 E. H. r. in France. Capital 
outlay £24,000. Cost of electrical horse-power-hour works out to 
0°011f. = 0:105d.—(Minet's “ Electro-Metallurgie," 1898, p. 30.) 

3. Details of estimated expenditure upon Massena power develop- 
ment scheme. Power to be developed = 75,000 н.р. Capital outlay 
$1,833,000. Charges to be made vary from $12 per electrical horse- 
power-year upwards,—(Prospectus of company issued July, 1897.) 

4. Details of actual charges at Niagara $19.10 to $23.50 per 
electrical horse-power-year.—(Private letters to writer.) 

5. Prof. Forbes, in a letter to The Times, states that the Niagara 
Falls Co. are disposing of 34,590 H. P., and have a gross income of 
£150,000. This equals £4. 65. 7d. perhorse-power-year.—(Aug. 19, 1899. 

6. Details of proposed charges to consumers of Niagara power in 
Buffalo. With meter and service rent, this works out to 1:4 centa 
per electrical horse-power-hour for small consumers, and to under 
10 cent. per electrical horae-power-hour for large consumers of 
power. (Electricity (New York), April 10, 1898.) 

7. Statement by Wallace that at Foyers the operating costs of the 
power station equal 30s. per electrical horse-power-year.—(Jour. 
Soc. Chem. Industry, April, 1898.) 

8. Prof. Forbes, in а fetter to The Times (August 19, 1899), states 
that the operating expenses at Niagara for 34,590 H.P. are only 
£25,000 per annum. This equals 148. 5d. per horse-power- year. 

9. Detailed statement by Wallbank of cost of power development 
at Lachine Rapids. Present cost is $32.97 per kilowatt-year. This 
will be reduced to $8.14, when 20,000 H.r. is produced and sold.— 
(Electrical World, June 18, 1898.) 

10. Archibald states that the charges for the Lachine Rapids power 
in Montreal are to small users $85, and to large users $32 per electrical 
horse-power-year.—( Electrical World, August 5, E 

11. Notice of reduction of charges to $22.35 per electrical horse- 
power-year for Niagara power in Buffalo. This applies only to large 
consumers.—( Electricity (New York), December 21, 1898.) 

12. Statement by Magee, that hydraulic power is the cheaper so 
long as the capital expenditure has not exceeded £28 per electrical 
horse-power developed.—(Cusster’s Magazine, January, 1899.) 

13. Details of capital expenditure upon a scheme of water-power 
development at Zurich. Total expenditure upon hydraulic and 
dynamo plant will be 19,000,000fr. "Total power to be developed 
equals 25, 300 H. (gross).—(From Le Genie Civil, Electricity (New 
York), March 15, 1899.) 

At Zurich, according to Levin, the charge for power to large con- 
sumers із £6 to £7 per brake horse-power-year.—(Hlectrical Review, 
June 15, 1900.) 

14. In Norway water-power can be developed in certain districts 
at a cost of only 17s. 9d. —22s. 3d. per electrical horse-power-year.— 
(Jour. Soc. Chem. Industry, p. 722, 1899.) 

15. At the chlorate works at Vallorbes, the capital expenditure upon 
the development of 3,000 н.г. was £10,100, or £3:89 per horse-power. 
(Lunge, * Sulphuric Acid and Alkali,” Vol. III., 1896 edition.) 

16. Details by Prof. Junet of actual expenditure upon water- 
power developments in France. This varies from £4:28 per horse- 
power to £30 per horse-power according to the head of water to be 
dealt with. The lowest expenditure was upon a fall of 140 metres 
in Haute-Savoie. The horse- power is calculated at the turbine shaft, 
and the cost of dynamos is not included in these figures.—( Electrical 
Review, September 30, 1898.) 

17. According to a writer in The Electrician, August 4, 1899, the 
total inclusive charges at Rheinfelden are as follows :— 

(a) 365 x 24 hours...... £6 per electrical horse-power-year. 

(b) 307 x 10 hours...... £5— £7 per electrical horse- power-year. 


— —— 2 —— — — А л 


* Paper read before Section G of the British Association at Bradford, 


18. Details, by Prof. Crocker, of the cost of water-power in Japan. 
Power is sold in Kyoto at £6. 8s. per electrical horse-power-year for 

wers up to 100 B.r., and at £3. 6s. per electrical horse-power-yesr 
or powers above 100 H. v. (Electrical П orld (New York), June, 1899.) 

19. Details, by E. Bignami, of cost of water-power in Italy. 
Capital costs have averaged £12 per horse.power developed, and 
operating costs 56s. per electrical horse-power-vear.—(ngineering 
Magazine, August, 1899.) 

20. Details, by B. C. Washington, of cost of water-power in Cali- 
fornia At Mecur (Utah) the Telluride Power Co. supply current 
over an 80-mile circuit and charge $60 per electrical horse-power at 
the mines. —(Jour. Franklin Institute, September, 1899 

21. At Meran, in the Austrian Tyrol, 2,000 n.r. is sold to the local 
carbide company at 47s. 6d. per electrical horse-power-year.—( Eclair 
Electrique, May 9, 1899.) 

22. In Switzerland the charges for power vary between £8 and £10 
for small motors, and between £6 and £7. 5e. for large motors per 
brake horse-power-year. In one exceptional case the charge was only 
4d. per kilowatt-hour. (Electrical Review, February 2, 1900.) 

23. The capital outlay at Lyons has been £84 per horse - power 
developed. Over one-half of this total had been expended upon 
hydraulic engineering works. At Interlaken the capital outlay has 
been £34 per horse-power developed.—(J. W. Hall, in discussion 
upon Addenbrook's Paper upon “ Electric Power Supply from 
Central Stations,” read before South Staffordshire Iron and Steel 
Institute, 1898.) 

24. According to B. Carlsen, water-power in Sweden costs between 
13m. and 60m. per electrical horse-power-year.—(Zetts. f. Elektro- 
chemie, VI., p. 471.) 

25. At Sarpefos, in Norway, power is being sold by the power 
company to the two carbide works at 45m.—50m. per electrical 
horge-power-year.- (Chem. Industrie, April 1, 1900.) 

26. Statement that lowest charge for water-power in Switzerland 
is £5 per brake horse-power-year at Schaffhausen. —( Electrical 
Review, June 15, 1900.) 


Table III.— Capital Outlay upon Water-power Developments. 
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—— 


; Gross Capital Outlay ` е Ret 

Place, u.. outlay. | per id Authority. No, 
Vallorbes ............. „e. 5000 £10,400 £39 3 Lunge 15 
Haute-Savoie ............ 8,500 56400] 45 7* Janet 16 
Маввепа..................... , 75,000 381,800 | 5 1 10 iis ó 
Haute-Savoie ............ 4000 28,000! 70 0* Janet 16 
ПАУ анаа) Average outlay 120 0 Bignami 19 
Rheinfelden ........... ... 16,000 225,000 141 3° e 1 

M `в 

21 0 0 E 12 

France de ... 1,000 24,000 24 0 0 Minet 2 
Haute-Savoie ............ 300 9,000 300 O Janet 19 
inen 29,500 760,000 300 9 xs 13 
Canada (Lachine Rapids) 6.600 А 30 0 10 Wallbank 9 
Interlacken ............... ? ? 340 0 J. W. Hall 23 
Lyohs iro oth 11,900 1,000,000 840 0 do. 23 


Table [V.—Lstima ted and Actual Costs and Charges for Water-Power 
per Electr wal Horse- Power- Year of 8,760 Hours. 


— 


| 


‘ | 
Country and place. e | Remarks. | d 
Norway 41 O 0 Average of actual costs at small 14 
| power stations 
Canada (Lachine 1 5 5 Estimated cost when 20,000 E. r. із | 9 
Rapids) developed 
Scotland (Foyers)... 1 10 0 Operating costs only .................. 7 
Switzerland ......... 1 19 0 Lowest charge recorded 22 
Austria (Meran). 2 7 6 Charge to Carbide Co. for 20,000 nr. , 21 
Norway (Sarpsfos) 2 7 6 Average charge to carbide factories | 25 
Uni. States (Massena) 2 10 0 Lowest proposed charge 5 
HI 2 16 0 Average operating совіз............... 19 
Sweden ............... 13s. to £3 Estimates by Сагівеп.................. 24 
Japan (Kyoto) ...... 3 6 0 Charge to large ивегз.................. 18 
Canada (Lachine 5 11 9 Present cost of power ............... 9 
Rapids) | 
France 3 16 7 | General estimate of cost. A 
. 5 19 7 Charge to large consumers 
3 * 1 4 6 7: Average charge for whole of power | 9 
о 4 15 1 | Charge for Niagara power in Buffalo | 11 
Switzerland | 450| »—» -... 26 
(Schaffhausen) І 
Switzerland (Zurich) 5 10 6 | Charge to large consumers | 15 
Germany (Rhein- 6 0 0 | Charge to large consumers 17, 
felden) 
Japan (Kyoto) ...... | 6 8 O Charge to small consumers. 18 
Canada (Montreal)... 6 13 2 Charge to large constmers 10 
United States (Utah) | 12 10 0 | Charge over an 80-miles trans- 20 
| mission line 
Canada (Montreal)..; 17 14 0 Charge to small consumers... 10 
United Statea 25 11 O Charge for Niagara power to small| б 
(Buffalo) consumers in Buffalo | 


* This does not include cost of the dynamos. 
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In the preceding two tables (III. and 1V.) these estimates and 5. Statement that by Thwaite-Gardner system of utilising waste 
actual costs have been reduced to comparable form. The relation | gases of blast furnaces, 1 L.H.P..hour is obtained per l'3lb. coke 
between the brake horse-power and the electrical horse-power has | charged into furnace.— (Electrical Review (London), Dec. 30, 1898.) 


been taken as 85:100. One is again struck by the wide variation of 
the figures "The capital outlay per horse-power ranges between 
£3. 9s. 3d. at Vallorbes and £84 at Lyons. The estimated and actual 
charges per electrical horse-power-year show the still greater 
difference between £1 at a small unnamed power station in Norway 
and £25. 11s., the charge to small consumers in Buffalo. 

The figures by Wallbank for the cost of power at the Lachine 
Rapids station in Canada, and by Janet for the capital outlay upon 
typical water-power development schemes in France, are sufticiently 
eens to deserve further consideration, and they are reproduced 

ow. 

Details of capital expenditure and running expenses at Lachine 
Rapids Power Station, from Wallbank’s Paper, before National 
Electric Lighting Association, Chicago, 1898 :— 

Power at present developed is 4,000kw. 
Power available is 15,000kw. 

Allowing for 10 per cent. losses between tiirbines and dynamos, 
the capital expenditure has been $263.83 per kilowatt. 

The annual costs per kilowatt at present are :— | 


Interest at 6 per cent . $15.0 
Depreciation of 5 per cent. (on one-third of capital outlay)... 4.17 
Operating expenses .................................› ——Á ‚ 


ОГА анал ЕШИКЕ 97 
$22.97 per kilowatt-year = £3. 118. 94. per electrical horse-power-y ear. 
The annual costs per kilowatt when 15,000kw. is generated 

will be :— 
Interest at 6 per сері. .. ............«..... . 2 нннеее ‚95 
Depreciation at 5 per cent. (on one-third of capital outlay)... 1.68 
Operating expenses . 

tal 14 

$8.14 per kilowatt-vear=£1. 5s. 5d. per electrical horse-power- 
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DETAILS OF THREE WATER-POWER DEVELOPMENT SCHEMES 
IN FRANCE. 


1. 6,000 H.P.—11,000 H.P. (mean 8,500 н.р.) in Upper Savoy. Fall 
140 metres. Capital outlay £36,400 = £4. 5s. 7d. per horse-power at 
turbine shaft. 

2. 4,000 H. P. in Department Iséóre. Fall 100 metres. Capital outlay 
£28,000 = £7 per horae-power at turbine shaft. 

3. 300 H.P. in Upper Savoy. Fall 2 metres. Capital outlay £9,000 
— £30 рег horse-power at turbine shaft.—(Electrical Review, 
September 30, 1898.) 

hese fi illustrate well the effect of height of fall upon capital 
outlay, and show the great economy of utilising or creating high falls 
of water for industrial purposes. The difference in capital outlay 
between examples 1 and 3 represents an addition of £1. 6з. per horae- 
power per annum to the cost of power at the latter power station, 
an interest charges alone, and more than this if depreciation be taken 
into account. The figures showing the increase of charge due to 
transmission are also of striking interest. Niagara power at Buffalo 
costs £4. 133. 1d. per electrical horse-power-year as compared with 
£3. 19s. 7d. at Niagara. The power from Lachine Rapids costs 
£6. 133. 2d. per electrical horse-power-year in Montreal, whereas the 
present costs at the generetiny station are only £3. 11s. 9d. In Utah 
the charge to mines on an 80-mile transmission line is £12. 10s. per 
electrical horse-power- year: the cost of generating this power at 
Provo is probably not one-fourth of this amount, "These figures are 
worthy of close scrutiny by those interested in the power schemes 
which have lately been occupying the attention of our legislators, 
since they indicate that transmission costs and losses are capable of 
doubling or trebling the costs of electricity to the consumer. 


III.—Gas POWER. 


1. By use of gas engines and Mond's latest form of producer, 
23:8 per cent. ot the energy of bituminous coal can be converted into 
mechanical energy. The actual figures for a 25 H.P. Crossley gas 
engine, are 2,166 н P.-hours рег ton fuel. —(Proc. Inst. Civil Engineers, 
March, 1897.) 

2. Statement by Dr. Bowman that with gas engines of best tv pe, 
llb. of coal yields 1 H.P.-hour. With a 300 н.р. plant the horse- 
power-year (apparently of 2,825 hours) costs only 30s. The capital 
outlay per horse-power for producers and engines is £12, or 20 per 
cent higher than with a modern steam plant, but the therma, 
elliciency is 50 per cent. greater.—(Jour. Soc. Chem. [ndustry. 
December, 1897.) 

3. At Lausanne, in Switzerland, a 390 H.P. gas engine plant has 
run satisfactorily for over two years for supply of the electric power to 
the tramway system. The plant consists of three 130 н.р. Crossley 
engines, working with an expenditure of 1°1371Ь. coal per horse- 
power-hour.—( Electrical keview, November 11, 1898.) 

4. Statement by Dowson that at Halifax the consumption of fuel 
is 10 IIb. per horse-power-hour.— (Mech. Engineer, 1898, p. 703.) 


6. Results of trials of above system at Wishaw Iron Works, 
Glasgow. 10 m.r. can be obtained per ton of fuel charged into 
furnaces per week (6x24 houra).—-( Electrical Review (London), 
May 6, 1898.) 

7. Results of tests by Prof. Meyer of 60 н.г. gas engine at Differ- 
dingen, run on blast-furnace gases. Thermal efficiency varied 
between 27:4 per cent. and 302 per cent.—(Abstracted, Engineering 
Magazine, July, 1899.) 

8. A 1,500 н.р. Westinghouse gas engine, now building, is 
expected to develop a thermal efficiency of 30 per cent., or 1 B. E. P. 
per pound of coal charged into the producer. (Electrical Review 
(London), July 28, 1899.) 

9. At Northwich a 300 H.P. gas engine bas been running on pro- 
ducer gas for a considerable period, and yielding 1 B. H. v. per pound 
coal charged.— Jour. Soc. Chem. Industry, July, 1899.) 

10. Meyer has estimated that in Germany, using blast furnace 
gases, the horse-power-hour could be generated at а cost of О 699pfg. 
(Ker. Universelle des Mines, July, 1899.) 

11. Lencauchez has estimated that using producer gas generated 
from French anthracite coal, 1 H. p.-hour would cost 0 0163fr.— 
(Jour. de Soc. des Ingenieurs de France, 1899.) 

19, Estimate by Humphreys of cost of electrical horse-power-hour, 
using Mond producer gas, based upon a plant of 10,000 H. v. 
= 7,000 E. H.P. Capital expenditure estimated to be £140,000, and 
total running expenses, £35,000. Interest taken at 8 per cent.— 
(Proc. Inst. Civil Engineers, March, 1897.) 

Converting these data into comparable form, and gathering the 
results together, we have the figures presented in Tables V. and VI. 


Table V.—Fuel Consumption of Gas Engine Plants. 
Ebbe. fuel | 


Place, | per H.P.-hour.' Authority. Ret. No. 
Pittsburg ............ | 1:00 Westinghouse Engineers ... 8 
arr 1:00 Dr. Bowman .................. 2 
Northwich ......... 1:00 Beilb em 9 
Halifax ............... 101 Dow son 4 
ЕНУ 103 Humphreys .................. 1 
Lausanne 1137 |......... —— xa ó 
P 1:300* Thwaille eco toes b 
Glasgow ..... 8 1:555* Воо уза ыны ал айкында кей © 


* These refer to coke and blast furnace gases. 


Table VI.— Estimated Costs of the Electrical Horse-Power-Year of 
8,760 Hours when Generated by Gas Power. 


Authority. | Cost. Remarks. Ref. No 
Meyer. | £4 1 7 Blast furnace gases. . 10 
Humphreys 5 0 0 Nond producer gas . 12 
Bowman 6 2 0 Mond producer gas . 2. 
Lencauchez 7 12 2 French anthracite used in gas pro- 11 


ducer 


IV.—CONCLUSION. 


Калу rex best figures for each of the three sources of power 

dealt with above and bringing them all to a common basis of com- 
arison, namely, the cost of the electrical horse-power-year of 8,760 
ours, we obtain the figures given in Table VII. 


Table VII.—Comparative Costs of Electrical Power. Lowest recorded 
costs per Electrical Horse- Power- Year of 8,760 Hours. 


— nÁm—— 


Lowest Lowest 
Source of power. estimated Country. actual Country. 

' cost, cost. 
Water, 41 5 5 Canada | £119 0 | Switzerland 
Stem | 18 8 England | 417 7 U. States 
Gas (blast furnace) ...... 4 1 7| Germany us 
Gas (producer) ............ | 6 0 0 | England T 


The first cost for water-power given in Table IV. has not been 
used in Table VII. since it is evidently exceptional, and there is no 
probability of power being generated from water in large units at 
such a low cost. 

The figures in Table VII. support theopinion, now generally held, 
that water, when developed without excessive capital expenditure, is 
the cheapest source of mechanical or electrical energy. When, how- 
ever, the hydraulic engineering expenditure has been heavy, or when 
the power after generation has required to be transmitted over long 
distances, the margin between the relative costs of water and steam 
power is greatly narrowed, and in some cases disappears altogether. 

Electrical energy, generated by falling water, is costing more at 
Rheinfelden, at Zurich, and at Buffalo than it would cost in South 
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Lancashire if generated by steam-power in large units ; and the margin 
between the actual charge for water. power at Niagara and the estimated 
cost of steam - power in large generating stations in South Lancashire is 
only 12s. 1d. per electrical horse. ꝓcwer- year. 

With regard to the influence of capital expenditure occasioned by 
heavy engineering work upon the final cost of water- power, it is 
шоо that the differences in the the charges for the electrical 

orse-power-year at Niagara, Rheinfelden, and Lachine Rapids are 
to be ascribed to this cause, though in the case of Niagara, heavy 
5 expenses were no doubt incurred. The power at Lachine 
pids and Massena will be developed with a much lower capital per 
horee-power than has been the case at Niagaraand Rheinfelden ; but 
the figures for the two former stations are not yet complete, and 
possibly the estimates of the sale price of the power—namely 
£1. 5s. 5d., and £2. 10s. per electrical horse-power-year— will have to 
be revised. 

Turning now to à comsideration of the relative position of gas 
power, the question of the practicabilitv of large engines may be 
taken as settled ; but until further experience has been gained with 
these large engines under constant work, it is unsafe to prophesy 
upon the pee they will occupy in the future industrial development 
of this and other countries. |? they do not созі excessive sums for 
maintenance and repairs, large gas engines—in conjunction with coke 
ovens and blast furnaces—may entirely alter the present position of 
affairs ; and new industries which at present are being established 
in the neighbourhood of water-power stations, may find themselves 
in severe competition with similar manufactures carried on in the 
coal and iron districts of the older manufacturing countries. It has 
been calculated that 2,000,000 н.р. is annually wasted in the gases 
issuing from the blast furnaces of the United Kingdom.* If these 
waste gases could be industrially utilised in the manner suggested, 
we should to a large extent be compensated for our lack of natural 
water-power. But blast furnaces demand coke, and coal beds are 
exhaustible; so that even if this source of mechanical and electrical 
energy be tapped, it can only postpone, but not avert, the final 
triumph of the waterfall and of the turbine. 


ELECTRIC TRACTION ON MAIN RAILWAYS 
IN ITALY. 


We have received from Messrs. Ganz & Co., through 
Mr. А. J. Lawson, some interesting notes of work which this 
firm is doing in connection with electric traction on main rail- 
ways. In this application of electric traction, a difficulty was 
found in the heavy current required for railway traffic if a low 
pressure was used, and having regard to the construction of the 
various parts, such as commutators, &c., there was a difficulty 
in employing a higher continuous-current pressure than 
750 volts for the motors. Difficulties on account of large 
eurrents are evident, for instance, in the increase in the cost 
of conductors, of bonding and of leading the current from the 
conductor to the motor. In the case of long lines, also, in 
which three-phase transmission will be required, the use of 
continuous currents for the trains would necessitate rotatory 
machinery in sub-stations. Messrs. Ganz & Co., and especially 
their assistant engineer, Mr. K. von Kando, therefore, turned 
their attention to the employment of high-pressure poly- 
phase current for direct application to the motors. 

A system worked out on these lines was submitted 
in 1898 by Messrs. Ganz & Co. to the board of directors 
of the Italian Adriatic Railway Co., as a substitute for the 
present steam locomotives working the Lecco-Colico-Sondrio- 
Chiavenna Railway, and with the approval of the Italian 
Government this firm was entrusted with the work. The 
total length of line being converted is 66 miles. The 
current is to be taken from an hydraulic station at 
Morbengo on the River Adda, some distance before the 
entrance of that river into the Lake of Como. The primary 
pressure of 20,000 volts will be generated by three-phase 
alternating-current machines, directly mounted on the 
turbine shafts, and three machines of 2,000 н.р. each will be 
put in. The frequency adopted is low—viz., 15 ^. per sec. 
Transformers are placed along the line reducing the pressure 
from 20,000 to 3,000 volts, at which pressure the current is 
delivered to the trolley wires and taken from them by means 
of a trolley of special form through insulated cables direct to 
the motors. There are two 150 нр. motors on each car, во 


* Electrical Review, May 6, 1898. 


connected that when coupled together the speed of the rotors 
is half that of the revolving field and consequently there are 
two speeds available—the so-called half-speed of 19 miles an 
hour, which is attained on eeries connection, and 38 miles 
an hour, which will be the normal speed for passenger trains 
on the level. 

The greatest incline on the railway is about 2 per cent., 
and the sharpest curve is 980ft. radius. For the passenger 
traffic a motor car 62kt. long, with four pairs of wheels, will 
be employed, and two ordinary passenger cars as trailers. 
Each motor car complete weighs 50 tons. There will be 10 
of these in all, of which five are to be ''parlour cars.“ 
Freight trains will be composed of а locomotive having four 
150 н.р. motors, weighing complete 45 tons, and freight cars 
of a total weight of 250 tons. These motors will be coupled 
two in series, and the speed of these trains will be 19 miles an 
hour. At present two such locomotives have been built. It 
is probable the line will be in working order by the end of the 

ear. 

d Before taking this work in hand, Messrs. Ganz & Co. 
contructed in 1899, in one of the islands in the Danube, near 
East Buda, an experimental line about а mile long, on which 
a motor car having two 150 n.r. motors direotly supplied with 
current at a pressure of 3,000 volts has been working con- 
tinuously with most satisfactory results. The motors are 
inductor motors, and the parts to and through which this 
high-pressure is transmitted are completely protected by metal 
casing in contact with the rails. 

Mr. Lawson also sends us the following interesting particu- 
lars of a projected line in Italy which, with two new sections, 
will be complete from Genoa to the south-eastern side of 
Mont Blanc. A fairly full description of one of these 
sections was published by Col. Alberto Ara, late of the Royal 
Italian Artillery, in the Gazzetta del Popolo, relating chiefly to 
a scheme of Engineer Rossi, of Genos, who has projected a 
line of about 27 miles in length from Asti to Chivasso. This 
would form part of the main line from Genoa to the Val 
d'Aosta, and this section would be subsidised by the State to 
the extent of about £160 per mile per annum for a period of 
70 years, and a lump sum of £20,000 from the town of Asti. 
This line would shorten the distance between Genoa and 
Aosta by about 20 miles. The second section referred to has 
been projected by Engineer Cedale, of Aosta, as an extension 
of the present Val d'Aosta line from Aosta to St. Didier, on 
the other side of Mont Blanc. This would ve similarly 
subsidised, except that possibly the town of Aosta would not 
make such a large capital grant. In this case it is proposed 
to tunnel under Mont Blanc and make a junction with the 
extension of the Paris-Lyons-Mediterranean Railway now 
being carried up into the Chamounix Valley. The maximum 
elevation above sea level at any point in the line projected is 
only, 8,280ft., while the distance from St. Didier to Chamonix 
is only 10 miles, of which about 8 miles are in tunnel. It is 
proposed to work these lines electrically, utilising water power 
to generate the current. It is expected that when these 
sections are completed the P.L.M. Railway will ran through 
trains from Paris to Genoa, and possibly even through 
carriages may be run from Calais to the Mediterranean. 
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CORRESPONDENCE. 


THE LIGHT EMITTED BY THE CONTINUOUS- 
CURRENT ARC. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your leaderette on “ Тһе Light Emitted by the 
Continuous-Current Arc,” in your issue of October 190b, you 
say :—'' To explain tbe increase of this absorption with in- 
creased arc length obviously requires either that the thickness 
of the absorbing medium, or that its absorbing power increases 
with increase of arc length. We hardly think there is yet 
sufficient reason to choose the latter explanation in preference 
to the former.“ But the former explanation is exactly the 
one which I adopted, and not the latter as your leaderette 
would appear to imply. 

For the argument given in my Paper which you have 
published recently, is this :— 

In all arcs, both long and short, the carbon vapour emitted 
by the crater is turned to carbon mist at an almost infinitely 
short distance from the crater. This mist I suppose to 
consist, not of liquid drops like water-mist, but of tiny solid 
particles like smoke. In а short arc, a comparatively thin 
layer of these condensed solid particles has to be traversed by 
the crater light, and hence a comparatively small portion of 
that light is absorbed ; but the longer the arc the thicker is 
the layer of mist, and the greater, therefore, is its absorbing 
power. 

I may mention that my theory of the turning of the vapour 
from the crater into carbon mist was evolved at least four 
years ago, but that it is only since I have seen how completely 
it explains all the puzzling phenomena of the light of the arc 
that I have had the courage to publish a hypothesis so 
heterodox.— Yours, &c., HERTHA ÁYRTON. 

[That our note should have borne such good fruit in the 
form of Mrs. Ayrton's letter is very gratifying. We are also 
glad to find that, to a certain extent, our view of the matter 
was the same as that of Mrs. Ayrton, and that, whatever the 
mode of absorption by the arc medium, it is chiefly its 
increased thickness and not its altered constitution in long 
arcs that is the cause of the increased absorption of the lumi- 
nous rsys emanating from the crater. The theory that the 
vapour arising from the crater cools down to the dew point“ 
of carbon in an almost infinitely short distance from the 
crater, and that practically the aro is largely constituted, not 
of carbon vapour but of carbon mist, is, we think, the most 
important suggestion in Mrs. Ayrton’s valuable Paper. Аз 
she shows, this theory apparently accounts largely, if not 
entirely, for the peculiar distribution of fall of potential between 
the carbons of an ато and for the experimental fact that the 
large proportion of total electrical energy absorbed is trans- 
Eo. K. to heat in close proximity to the crater surface.— 
4D. V. 


STROBOSCOPIC MEASUREMENTS OF FREQUENCY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Referring to a paragraph in the current number of 
The Electrician (** Contemporary Electrical Science," p. 16), in 
which a stroboscopic disc method of measuring the frequency 
of an alternating current is described, it is interesting to note 
that the intermittent nature of the light from an alternate 
current arc may readily be observed whilst walking along 
a street lighted by such ares. It is only necessary to 
swing an umbrella or walking stick, when the characteristic 
appearance of a moving object illuminated by an intermittent 
light is at once evident, I first noticed this effect about a year 
ago in Romford-road (West Ham) whilst walking along with 
a friend who happened to be carrying a stick.— Yours, &., 

Municipal Electrical Institute, Јонх Lister. 

West Han, E., Oct. 27. 

[This phenomenon in connection with arc lamp3 is by no 
means new, and has frequently been made use of for the 
measurement of frequency. Mr. Samojloff’s note, abstracted 
by Mr. Fournier d’Albe, is chiefly interesting from the fact 
that he had reproduced the phenomenon with an incandescent 
lamp.—Ed. J.] 


ROYAL SOCIETY. 


The following is a list of those who have been recommended 
by the President and Council of the Royal Society for election 
into the Council for the year 1901 at the anniversary meeting 
on November 30th :— 


PRESIDENT. 
Sir %“пллАм Нооо:кв, K. C. B., D. C. L., LL.D. 


TREASURER. 
Alfred Bray Kempe, M.A. 


SECRETARIES. 
Sir Michael Foster, K.C.B., D.C.L., LL.D. 
Prof. Arthur William Rücker, M.A., D.Sc. 


FOREIGN SECRETARY. 
Thomas Edward Thorpe, C.B., Se.D. 
OTHER MEMBERS OF THE COUNCIL. 
Prof. Пепту Edward Armstrong, Lord Lister, F. R. C. S. 
V.P.C.S. Prof. William Carmichael McIntosh, 
Sir John Wolfe Barry, K. C. B. F.L.S. 
Charles Vernon Bays. 


Ludwig Mond, Ph.D. 
Horace T. Brown, F. (. S. Prof. Arnold William Reinold, M. A. 
William Henry Mahoney Christie, 


Prof. J. Emerson Reynolds, Sc.D. 
C.B. Robert Henry Scott, Sc.D. 

Prof. Edwin Bailey Elliott, M.A. Prof. Charles Scott Sherrington, M. D. 

Hans Friedrich Gadow, Ph.D. J. J. H. Teall, M.A. 

Prof. William Mitchinson Hicks, M. A. 


LEGAL INTELLIGENCE. 


London Electrical Cab Co. (Ltd.). 
Mr. Justice Wright on Wednesday delivered his reserved judgment ia 
the matter of the petition of Col. C. E. Foster and others for the compul- 
„„ of this company. The previous hearing was reported last 


wee 

His LORDSHIP, in the course of his judgment, said the company was 
formed some time ago for the purpose of working street cabs by 
electric power. All the money seemed now t» have gone, and the 
company was in the position of being wound up. There were no 
unsecured creditors. The petitioners were secured shareholders 
and debenture-holders, and they were entitled to an order, if an 
order would do them any good. The only possible benefit his lordship 
could suggest was that there might be reeults erisiog from certain pro- 
ceedings. If there were any they would, to the extent of £15,000, go to 
the debentureholders and not to the shareholders. If more than £15,000 
was recovered, it would go to the benefit of the shareholders. It 
seemed that the company held patents or exclusive licences for 
patents, and that these might possibly be of some value. One of 
them was not a signable, and therefore could not be assigned to а new 
company. He did not doubt that the patents were of value, but no exact 
estimate was possible as to what that value would be. He did not think that 
the objections wbich had been made were substantial enough to prevent 
him from making an order. The petition, however, made a number of serious 
allegations, but they were supported by nothing in the way of evidence 
other than the statutory affidavit. He was satisfied, on the evidence, 
that the main grounds on which the petition restel was a misconception 
founded on no basis of fact. There was an allegation that the directors 
had not enforced certain contracta. He was satisfied that the directors 
thought those contracte were not satisfactory, or that the articles supplied 
under them were not satisfactory, or that they could have done better 
elsewhere. So there was no ground for proceeding against the directors 
on tbat score. It was also said that the directors put down a 
ridiculously low estimate of working capital, but he had no 
reason to doubt that the statements they made were honestly made. 
The petitioners might be right in szyiog that the company was crippled 
from the firet by having to pay two-thirds in cash for the licences 
to the vendors, and the failure of the company was no doubt due 
to the fact that the management were persons who were not men 
of business. There was, however, no ground for making the order 
asked for. It might be that the companies concerned would give 
shares for the licences now held, but until it was ascertained that 
nothing could be done fur the shareholdera it would be wrong to terminate 
the existence of the company. Making an order, too, would destroy the 
value of at least one of the licences, In the circumstances his lordship 
thought it would be best to let the petition stand over generally, and if the 
parties desired it he might appoint an official independent liquidator to act 
in conjunetion with the receiver in relation to the licences and other 
matters, and whose sole function would be to protect the interests of the 
licensees and shareholders. The receiver for the debenture-holders was 
only concerned to get the debenture-holders satisfied, and he would accept 
any sum which would satisfy them. It might be that the real value of 
the licences would be sufficiently large to leave a considerable sum over 
for the shareholders. The order made by Mr. Justice Byrne might 
probably be rescinded. 

Mr. CORNWELL, for the petitioners, said that all personal charges 
against the directors had been withdrawn. 

His LORDSHIP remarked that the alleged secret agreements had not 
been supported by evidence, and there must be an order as to costs, either 
now or at a later date. The matter could be mentioned again next 
Wedne:day, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Ashton-under-Lyne Electric Lighting committee require an 
electrical engineer to take charge of their electricity undertaking. 
1 to the borough comptroller (Mr. John Neal) Town 
Hall, Ashton under-Lyne, by 10th inst. See advertisement. 

British Electric Traction Co. require a resident engineer with 
experience in tramway permanent way construction. Applications 
to secretary, Donington House, Norfolk-street, London, W.C. See 
advertisement. 


An electrical engineer is wanted, competent to supervise a staff of 
assistants and technical workshops, for Marconi's Wireless Telegraph 
Co., 18, Finch-lane, London, E.C., where applications are to be sent. 
See advertisement. . 

Farnworth District Council require a resident electrical engineer. 
Some further information is given in an advertisement, and applica- 
tions must be sent to the clerk (Mr. W. Tyldsley) by Nov. 12. 

Darlington Corporation require an assistant electrical engineer 
and a junior assistant engineer. Further particulars are given in an 
advertisement, and applications must be sent in to the town clerk 
(Mr. Hy. G. Steavenson), Boundgate, Darlington, by Nov. 15. 

A mains superintendent for high-tension alternating work ie 
required at ND (Mon.). Applications to Mr. C. D. Copland, 
borough electrical engineer. See advertisement. 

An assistant engineer is required for the Crewe Corporation elec- 
tricity works Ап advertisement gives some further particulars, 
and applications must be sent to the resident engineer (Mr. H. H. 
Denton) by "7th inst. 

Wolverhampton Lighting committee invite applications for the 
position of chief clerk and canvasser in their зиш department. 
An advertisement contains further particulars, and applications must 
be sent to the town clerk (Mr. Horatio Brevitt) by noon of Nov. 12. 

An assistant engineer is required for the Glasgow telephone 
department. Applications to Mr. A. R. Bennett. See advertisement. 

А shift engineer is required at the Southampton electricity works. 
Applications to Mr. R R. Linthorne, town clerk, Municipal Offices, 
Southampton, before Nov. 10. See advertisement. 

A junior station assistant is required at the Aberdeen electricity 
works, Applications to city electrical engineer (Mr. J. Alex. Bell), 
Cotton-street, by Nov. 4. See advertisement. 

Warrington Corporation require a resident electrical engineer. 
Applications to town clerk by noon Nov. 7. 


Birkenhead Corporation require a tramway manager. Commencing 
salary £300 per annum. Applications by 13th inst. 


Mr. W. J. Bache has been appointed borough electrical engineer 
by the Gloucester City Council. Since the starting of the works 
Mr. Bache has acted as resident engineer, previous to which period 
he was assistant at Leeds, 


Mr. H. B. Maxwell, chief assistant at Worcester, has been 
appointed to the position of resident electrical engineer at Partick. 

Mr. Thomas Tomlinson, B.E., has been elected electrical engineer 
to the Bray District Council in succession to Mr. G. M. Harries. The 
other five candidates selected to attend the special meeting of the 
Council at which the appointment was made were Messrs. II. T. Lee 
M nee H. Godfrey Nicholson (Southampton), J. Moss (Eccles) 

. B. Price (Great Eastern Railway) and S. W. Martin (Rathmines).' 

Mr. О. L. Gomme, who has hitherto been statistical officer of the 
London County Council, has been appointed clerk to the Council, at 
a salary of £2,000 per annum. 


Aberdare.—The Aberdare Electric Lighting Co. are applying for 
a provieional order, but there is a feeling 1n favour of municipalising 
the electricity undertaking and of opposing the company's application. 


Aberdeen.—At the Council meeting last week the electrical 
engineer (Mr. J. Alex. Bell) submitted the tenders which had been 
received for the supply of two 200kw. generating sets and a balancing 
set in connection with the Corporation electricity works at Dee 
Vi The Gas and Electric Lighting committee had authorised 
Mr. Bell to accept the tender of Messrs. Mavor and Coulson at 
£5,144, being the lowest offer submitted. The committee had also 
before them tenders which had been received for a 420kw. generating 
set. The following paragraph was included in the conditions of 
eontract :— 

The whole of the foregoing works to be undertaken by contractors who 
have carried out successfully at least one similar undertaking in Britain, 
aud, if required, they must obtain for the engineers of the Aberdeen 
Corporation permission to see these undertakings under working conditions. 

reasurer Bisset moved that the lowest offer be accepted, but 
Councillor Esselmont moved that the conditions be amended by the 
deletion of the above condition, and that fresh tenaers be invited. 
By the chairman's casting vote the amendment was carried. 


Batley.—An inquiry was held here on Wednesday into the 
application of the Council to borrow £25,602 for electricity worka. 
he consulting engineer, Mr. S. V. Clirehugh (Messra Lacey, Clire- 
hugh, and Sillar), gave technical details, and the town clerk (Mr. J. 
II. Craik) gave particulars as to rating, value, &c. IIe said that it 
was the intention of the Corporation to construct electric tramways. 
There was no opposition. 
Belfast.— The accounts of the Electricity department for the past 
uarter were submitted to the Gas and Electric committee last week. 
The receipts amounted to £2,302. 3s. 2d. against £1,941. 5s. Id. in 
the corresponding quarter of 1899, an increase of £360. 18s. ld. 
(18:5 per cent.). The receipts from meter and motor rents were 
£111. 6s., against £71. Iss Id., an increase of 55 per cent. ; 
£10. 9a. Gd. was received for hire of fittings—an item which was nil 
last year. The units sold were as follows: For lighting 90,890, 
for motors 20,084 and for public lighting 764, against 65,765, and 
17 355 in 1899. The lamps connected represented 67,000 8 c. p., in 
addition to which 9,600 more had been applied for, making 76, 600. This 
included 383 UH. P. in motors connected, and 144 n.r. in motors applied for 


Blairgowrie.—After investigation, the Police Commission have 
decided not to proceed with their ое application for a pro- 
visional order. It is therefore probable that the North British 
Electric Supply Co.'s application will now be unopposed. 


Bolton.—At a Council meeting on Wednesday the chairman of 
the Tramways committee (Ald. Nicholson) made a statement in 
regard to the working of the electric tramways for the six months 
ended Sept. 30. The income was £35,762 and the working expenses 
£23,610, leaving a balance to credit, after allowance for interest and 
sinking fund (£6,385) of £12,151. Parliamentary powers are to be 
obtained to extend the electric tram ways to some of the outlying 
districts. 


Bradford The Westgate electric tramway route was inspected 
on behalf of the Board of ‘Trade ve-terday (Thursday). 

Brighton. During the construction of the new electricity works 
at Aldrington, two-thirds of Mr. Arthur Wrighvs ealary is to be 
charged to capital account. 

Cardiff.— A meeting of the Tramways committee was held on 
Friday to consider the tenders for the supply of electric tramway 
plant, and some particulars of the accepted tenders are given in 
another column. At the outset Councillor Jenkins called atten- 
tion to the contract which had been given for steel rails. In Septem- 
ber Messrs. Dick, Kerr & Co. were given the tender for 1,000 tons of 
rails and 40 tons of fishplates. Everyone, he said, was under the im- 
pression they would be manufactured inthis country, but it now turned 
out that the whole of the rails were of German make. It was unfair 
that the firm should be allowed to sublet. The contract provided 
that 500 tons of rails should be delivered in Cardiff at the end of 
October and the remainder at the end of the year. Asa matter of 
fact, the contract had not been signed. Ile protested against the 
rails being made abroad, and the committee decided to wait until 
the end of the present month, and then take immediate action in 
the matter. At а committee meeting on Wednesday Councillor 
Veall said that only one British firm had quoted for the particular 
class of steel that Mr. Harpur wanted. Having regard to the 
difference in prices the Cardiff tramways would be burdened with 
an additional outlay of £30,002 if the Council insisted upon having 
the order executed in England. Councillor Andrews said that 
during the last four weeks steel had gone down from £1 to £1. 10s. 

rton. Mr. Harpur eaid that it was a lamentable fact that the 
best railmakers in this country would not roll tramway rail sections, 
and if the Council tied themselves to English makers then he should 
be bound to alter his specifications for a milder and less durable 
form of steel. After discussion it was resolved that 2,000 tons of 
British-made rails according to the borough engineer's original 
specifications be advertised for, the town clerk meanwhile to com- 
municate with Mesars. Dick, Kerr & Со, 

А report of а sub-committee on the preparation of the existing 
tramlines for electric traction was also considered on Friday. The 
sub-committee asked Mr. Glenn, engineer of the Tramway Company, 
whether his company would permit the Corporation to go on with 
the work of preparation prior to the handing over of the lines. At 
first Mr. Glenn objected to this, but after discussion he agreed 
to advise his directors, if tlie parties could agree as to the present 
value of the lines, to construct and bond them, and have them ready 
at the end of 1901, when the Corporation take possession, the work 
to be done by contract under the supervision of the city electrical 
and borough engineers. The sub-committee reported in favour of 
this arrangement, and pointed out that if nothing was done with the 
existing lines until the Corporation took them over it would take 
six or nine months to electrically equip the lines, and during this 
time the tramways in the centre of the town, and consequently the 
most productive sections, would be idle. This report is to be 
considered at а special meeting of the committee. 

Croydon.—Application is to be made for sanction to borrow 
£30,000 for electric lighting extensions, including £6,360 for the arc 
lighting of the tramway routes, 
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Companies Struck off the Register.—Notice is given that on 
Oct. a the following limited liability companies were struck off the 
register :— 

Armstrong-Dove Motor Syndicate. | European Electric Finance Co. 
Battery and Motor Co. * ' Gravier Dynamo Syndicate. 

Brit. and Continental Illuminating Co. | Improved Incan. Elec. Lamp Synd. 
Brit. Aseoc. of Medical Electricians. | Kerbey-Bowen. ; 
Canton(Waipori)Mining and Electric Langhans. Berrenberg - Chaplin 

Power Co. | Patente 
Capital and Counties Elec. Supply Co. | Light Railway Contract Co. 
Corbridge Electric Lighting Co. Llandudno Electric Supply Co. 
Cruto Incandescent Lamp Agency. | London Electrical Carriage Co. 
Elec. and Gen. Contract Corporation. Ditto Coupé Co. 
Electric Free Wiring Syndicate. Ditto Van Co. 

Electric Meter Co. London Health Electrical Syndicate. 
Electric Racing HorseMaze (Pioneer) | Maxim Motor Co. 

Syndicate. New Power Syndicate. 

Electric Steam Syndicate. North London Electric Supply Co. 
Electrolytic Separation Syndicate. Peerless Accumulator Syndicate. 
Elieson Lamina Accumulator Co. United Inventions Syndicate. 

The following are to be struck off in three months, unless cause is 
shown to the contrary :— : 
Caoutchouc Со. ı Penzance, Newlyn, and St. Just 
Electric Horse Promotion Syndicate. Light Railway Co. 

Freudenberg's Multiple Telep. Synd. Premier Electricity Meter Co. 

Ditto Automatic ditto. | Vice Versa Electric Lamp Syndicate. 
Improved Telephone Patents. _ Whitstable Elec. Lightand Power Co. 
. Darwen—The town clerk and borough engineer have been 
instructed to report upon the proposal to construct an electric tram- 
way from Bolton to Cadshaw Bridge. 


Eastbourne.— Application has been made for sanction to borrow 
£31,912 for the erection of a new electricity station at Roselands, 
the supply of new transformers, mains, &c., as set out in the report 
of the consulting engineer (Mr. W. C. C. Hawtayne) abstracted in 
our issue of May 4. 


Edmonton.— The Council have served notice on the North Metro- 
politan Electric Power Supply Co. of their intention to apply for a 
provisional electric lighting order. 


Electric Organ.—A Hope-Jones electric organ has been erected 
at the Victoria Rooms, Clifton. 


Electric Power Scheme for the Middlesbrough District.— 
We are in a position to state tbat an important scheme fortheelectrical 
distribution of power for manufacturing and other purposes through- 
out the Middlesbrough, Stockton, Hartlepool and Cleveland district 
is being arranged, and that parliamentary powers will be applied for 
next session. The scheme, which is supported by many of the most 
influential manufacturers in the district, will be on similar lines to 
the Lancashire, South Wales and Durham District Power Bills passed 
last session. Mr. A. A. Campbell Swinton, 66, Victoria-street, West- 
minster, 1s consulting engineer, and Messrs. Jackson and Jackson, 
Middlesbrough, are solicitors to the project. 


Engineering Combination.— Arrangements have been made for 
the amalgamation of the engineering and shipbuilding firms of 
Thomas Richardson & Sons (Hartlepool), Sir Christopher Furness, 
Westgarth & Co. (Middlesbrough) and William Allan & Co. (Sun- 
derland). The capital of the new company, which will be styled 
Richardson, Westgarth & Co., will be £700,000, divided into an 
equal number of 6 per cent. preference and ordinary shares of £1 
each, The debenture issue is to be £350,000, bearing intercst at 
4} per cent. The directors include Sir C. Furness, M.P., Sir T. 
Richardson, Mr. W. Allan, M.P., and Mr. Tom Westgarth. 


Falkirk.—The Council have unanimously resolved to apply for 
à provisional order. 


Fatality.—On Wednesday, at St. Alfege Mission Room, Green- 
wich, the inquiry was resumed respecting the death of Arthur 
Robinson, who died from the effecta of an electric shock received at 
the works of the Blackheath and Greenwich District Electric Light- 
ing Co. (The case up to the adjournment was reported in our last 
issue, p. 25.) 

Mr. E. J. Forp sdid deceased was in his employ. On the Saturday prior 
to the accident he gave {һе man Turner and deceased instructions to fix 
a handrail in front of a switchbeard at the company's works. He con- 
sidered it safe to send them, as it was understood that по one was allowed 
to go on the gallery where the switchboard was without being accompanied 
by one of the company's engineers, When he accepted the order, 
Mr, Constable, the company’s engineer, told him that the bolts would be 
quite safe as they would be “ dead." 

Mr. W. Merry, electrical enginecr, employed at the company's works, 
deposed that it was his duty to supervise the deceased and Turner, and 
see that they did not get into danger. When they went to the switch- 
board he told them that they must not werk on either hand rail without 

ermigsion. He suggested that they should get on with the matchboard 
ining at the back of the switchboard, which they did. He left before 
the accident occurred, and passed on instructions to Mr. Patten, who 
relieved him, Witness, carlier in the day, had cautioned deceased not to 
o near the machine that was running at the time. Before witness left 
e gave Turner à glove and made deceased stand on two mats. He did 
not give deceased a glove because where he was working he was not liable 
to shock. Witness said that he had never worked on a more dangerous 
switch than the one at the comp iny's works. 


Mr. А. T. Gonpox SurrH, electrical engineer in the company’s employ, 
said be was on duty with the last witness, and also warned d 
that the work was dangerous. 

Mr. R. P. WILSOx, 66, Victoria-street, consulting engineer to the company, 
said that after the last inquest he recommended the raising of the switches 
to such a height as to make it impossible for anyone to touch them by 
accident. That recommendation had been carried out, and the company 
had done their best in every possible way to render the switchboard safe. 
On the day of the last inquest he received instructions from the company 
to ensure the safety of the switchboard, and there had been no justifable 
delay in carrying out the recommendation of the Home Office Dangerous 
Trades’ Committee. Other improvements were in course of being made. 

The jury (one member excepted) returned a verdict to the effect that 
“ deceased died suddenly from having received an electric shock, which 
occurred through the absence of proper supervision on the part of his 
employers, the Blackheath and Greenwich District Electric Lighting Со.” 


. Fermoy орои last there seems to be a prospect of settling 
the electric lighting question. A communication was received last 
week from the electrical engineer (Mr. F. J. Warden-Stevens) in 
which he stated that he had got the matter well in hand, and had been 
in somiltnication with several manufacturers of plant, including 
Messrs. B. R. Rowland & Co., Ashmore, Benson, Pease & Co., and 
Messrs. J. W. Manley & Co., who in part payment would take a 
large number of shares in the local company which is to be formed. 


Fire.—A fire broke out on Monday night in the finishing shop at 
the works of the Premier Electric Lamp Works, Huyton Quarry, 
Liverpool. Beyond some damage to fittings and the destruction of a 
quantity of globes, ready for exportation, the loss was inconsiderable. 


Glasgow.—The Corporation have decided to apply for power to 
borrow £1,250,000 additional, to cover the cost of constructing and 
electrically equipping the new and converting the existing tramways, 
including rolling stock, power stations, &c. 


Gloucester.—Arc lighting is to be extended to several additional 
streets at an estimated cost of £3,000. The consulting engineer (Mr. 
Robert Hammond) has presented a report in which it ia stated that 
the capital expenditure to date upon the undertaking amounts to 
£51,025. The available capacity was 300kw., and it was extremely 
fortunate that the Council had the foresight to put the new set of 
plant on order. This new plant would double their capacity. If 
electric traction for the tramways is adopted, additional plant will at 
once be needed. 


Gourock.—As the Burgh Commissioners cannot obtain a supply 
of electric current from Greenock, the town clerk (Mr. James Glen) 
has been instructed to obtain particulara as to the cost of obtainin 
an order and the capital expenditure involved in a municipa 
electricity scheme. | 

Honley (Huddersfleld).—The District Council had intended to 
apply for a provisional order to acquire the local gasworks and to 
establish electricity supply, but find that parliamentary procedure 
will not permit of this being done. The draft agreement for the 
acquisition of the gasworks has been approved by the Council. 


Hampstead-Charing Cross Electric Railway.— According to 
Laffan, Mr. C. T. Yerkes, the American railway ate, has stated 
that the syndicate with which he is associated is about to proceed 
with the electric railway from Charing Cross to Hampstead, with 
connections to Euston, Paddington and possibly Victoria. The 
construction and equipment of the line is to be to the general design 
of the Central London Railway, with which it is to have a connection. 


Light Railways in Middlesex.—An agreement has been entered 
into between the North Metropolitan Tramways Co., the Middlesex 
County Council and the Metropolitan Tramways and Omnibus Co. 
in regard to the construction and working of light electric railways 
authorised by the Middlesex Light Railways Order. 

The Middlesex County Council have given notice of intention te 
introduce a bill for powers to enable the Council to acquire 
tramways in the county. 


London County Council—At Tuesday's meeting it was agreed 
to grant а loan of £21,000 to Permondsey for the erection of a dust 
destructor and laying electric lighting mains (electric lighting £11,920, 
destructor £9,080). £25,000 was loaned to Poplar for electric lighting. 

It was also agreed, on the recommendation of the Highways com- 
mittee, to apply for powers next session for the construction of 
electric tramways between the present terminus of the L.C.C. tram- 
ways at High-street, Tooting, to the county boundary at Waterfall 
Bridge, at an estimated cost of £11,250. Wimbledon District Council 
also proposes to seek powers for the construction of electric tramways 
from Wimbledon railway station to the county boundary at Water- 
fall Bridge, and the Wimbledon Council agrees, in the event of these 
necessary powers being obtained, to construct its tramways and cars 
for the same system of traction as that which the County Council 
may adopt, and to lease the tramways in Wimbledon to the County 
Council, or to enter into an agreement for mutual running powers, or 
for any other arrangement which may be agreed upon. 

It was decided to renew the application to Parliament for powers 
to reconstruct as a double line for electric traction the existing single 
tramway line from Camberwell Green to Vauxhall. 
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А report has been issued by the Highways Committee giving a 
review of the past year in relatien to the Council's tramways. 
Referring to the experimental line now being converted to electric 
traction, it is anticipated that this will be in working order by 
Easter, 1901. 

The report also deals with the subject of Electric Lighting Acts 
and Orders, and in connection with the Council's electric meter 
testing station, it is pointed out that in most of the electric lighting 
orders under which electric energy is supplied in the Council's area, 
it is stipulated that the amount of energy supplied to any consumer 
is, unless otherwise agreed, to be ascertained bv means of an 
appropriate meter of construction and pattern approved by the 
Board of Trade and certified to be correct and properly connected by 
an inspector appointed by the Council. This stipulation, however, 
is not included in the St. Pancras (Middlesex) Electric Light Order, 
1883, or in the St. Luke's (Chelsea) Electric Lighting Order, 1891, 
nnder both of which application has to be made to a court of summary 
jurisdiction to appoint an inspector to settle any dispute. "This is 
stated to have been the cause of some inconvenience to consumera in 
the districts covered by these orders, and the Council's inspectors have 
by consent of both parties been called in to adjudicate upon these 
disputes. During the past year 297 meters of various patterns, the 
accuracy of which was ju dispute, have been tested at the (‘ouncil’s 
station and have also been examined on consumers' premises, 453 
meters have been tested for supply companies, and 627 for meter 
manufacturers. The fees received by the testing station in 1899- 
1900 amounted to £478. 10s. 6d. 

The Council, has, during the past year, sanctioned the laying of 
electric mains in about 91 miles of streeta in addition to a large 
number of service lines to consumers’ premises. Of these 1 mile of 
mains were power mains, 38 miles for high-tension cables and 
52 miles for low-tension. The Council has, in all cases, required 
that these mains shall be laid under the footways wherever prac- 
ticable, and that the covers of street boxes shall consist of iron frames, 
filled in with material to suit the paving. The Council also requires 
that where high tension mains otic: than concentric cables are used 
each of the street boxes shall be provided with an inner as well as 
an outer cover, the two being well insulated froin each other and the 
outer cover efficiently connected to earth. 


Manchester.—In view of the forthcoming municipal elections a 
ER address has been issued to the ratepayers by Mr. S. Norbur 
Williams, опе of the elective auditors for Manchester, in which 
Ald. Higginbottom, chairman of the Electricity committee and Lord 
Mayor-elect, is charged with being connected with companies which 
have had trade dealings with the electricity department. The 
address is divided into two parts, in the first of which Mr. Williams 
accuses the Electricity committee of grossly mismanaging the 
department, acd in the second he makes a personal attack 
upon Ald. Higginbottom. Не asserts that though the com- 
mittee consists of 17 members, a large part of its operations 
їз known to two or three men only. Не alleges that 70 
orders, amounting to £9,500, have been placed without com- 
petition, that in 29 out of 37 cases increases of salaries or wages have 
been made without the knowledge of the committee, and also that 
appointments and promotions have been made in a similar manner. Аз 
illustrating what he terms the disgraceful laxity which has prevailed, 
he cites a case in which £54 was lost in discount owing to the bill 
not being paid within a specified time. He also quotes alleged 
instances in which extras upon contracts were allowed to mount up. 
These ar d are based upon a report of a sub-committee recently 
appointed by the Electricity committee to make an investigation. 
[See abstract of this report below.] Trading through limited 
companies, urges Mr. Williams, * must be ruthlessly trampled 
upon and extinguished, and no quarter must be given to the trader.” 
He then proceeds to associate Ald. Higginbottom with four firms 
which have had trading connections with the Electricity department 
of the Manchester Corporation. The firms mentioned are :— 


(1) Messrs. S. Z. de Ferranti (Ltd.) 

(2) The British Insulated Wire Co. (Ltd.). 

(3) The British Electric Works Co. (Ltd.). 

(4) The West Gorton Foundry Co. (Ltd ). 
Details are given of the transactions of the committee with these 
various companies, the inter-connection of the directorates of the 
companies, and, finally, Ald. Higginbottom's association with them, 
It is not alleged that Ald. Higginbottom has any connection with 
Messrs. Ferranti, nor with the British Insulated Wire Co. Не is, 
however, chairman of the British Electric Works Co. Certain 
charges are made in connection with the personnel of this company, 
and it is alleged that favouritism was shown by the Manchester 
Electricity committee to Mr. Walton, the representative in 
Manchester of the British Electric Works Co. The allegation in this 
case is that Mr. Walton was in the employ of the Electrical depart- 
ment of the Corporation for some time, became acquainted with the 
Corporation’s requirements, and was in this way able to sell the 
fittings manufactured by the British Electric Works Co. (of which 
Ald. Higginbottom was chairman), and that these fittings were 
passae! by the Corporation officials in order to please the chairman of 


the committee. A tender was sent in by this company to the Elec- 
tricity committee on Sept. 10 last for the supply of fittings, and Mr. 
Williams regards this as a serious charge against Mr. Higginbottom. 
The report, however, states that “luckily for all concerned 
the tender was refused," but (eays Mr. Williams) “the tender 
had no business to have been sent in," and “this sort of thing 
must be stamped out.” With regard to the West Gorton Foundry 
Co. the charges are more pertinent and more fully elaborated, and 
Mr. Williams’ statements go to show that Ald. Higginbottom and 
his family are the principal owners of the capital of this company. 
Mr. Williams refera to tenders sent in by the company, some of 
which were, however, declined, and in some cases only partially 
accepted. It would appear that on Nept. 14 last the company suc- 
ceeded in obtaining a contract, but apparently for a small sum only. 
In the succeeding portion of his statement, Mr. Williams attacks the 
Electricity committee, which he charges with selling electric current 
to users of motors at less than half the cost of generation. He 
contends that the cost of production and management, including 

interest and sinking fund, is 2:87d. per unit, while the sale price is 
144. only per unit. In other words, current which cost £100 to 
manufacture realised only £43 on sale. In the last financial year 
(continues Mr. Williama) 1,993,000 units of current for lighting pro- 
duced an income of £41,500, whereas motor users consumed 479,000 
units and paid only £2,500. A moral is pointed in this connection. 

The charge is that motor users are nursed in order that employment 
may be found for installation firms, and it is stated that the firm of 
Messrs. Higginbottom and Mannock figures against 23 installations 

of motors. Proceeding, Mr. Williams says, Ald. Higginbottom is 

a member of both the Gas and Electricity committees, which use 

large and costly cranes in their works Ald. Higginbottom’s firm 

(Messrs. Hiyyinbottom and Mannock) make cranes.” He then 
proceeds to set out the minutes of the Gas committee in which a tender 

for the supply of hydraulic cranes is let to Messra. F. Pearn & Co. (Ltd.) 

“who do not make cranes.” Mr. Williams charges Ald. Higginbottom 

(through hie firm of Higginbotton and Mannock) with supplying 

these cranes through Messrs. Pearn & Co. Cranes have adc been 
supplied to the Electricity committee for the Dickenson.street works, 
and Mr. Williams states that moet of these cranes have been erected 

by Higginbottom’s firm, but were “ invoiced in other names" The 
purport of these charges is that Ald. Higginbottom, by his association 
with the trading companies and firms referred to, is unfitted for the 
position of Lord Mayor of Manchester. Mr. Williams concludes by 
stating that no man ought to be a penny the gainer through his 
membership of a representativeand trading body like the Manchester 
City Council." 

Ald. Higginbottom has lost no time in replying to these charges. 
At the Manchester City Council meeting on Wednesday he was per- 
mitted to make a personal statement, and prefaced his remarks by 
observing that so far as the charges were against the Electricity com- 
mittee as a whole he would leave them for the committee to answer 
as a body. He would remind the Council that the electricity under- 
taking had grown from a very small one to a very large one, in fact, 
the largest in the country, in a very short time, and it had been a diffi- 
cult task for the Electricity committee and the officials of the depart- 
ment to keep pace with the demand. This fact accounted for certain 
jiregularitics which had led, as Mr. Williams had pointed out, to the 
appointment of a sub-committee to inquire into the best steps to be 
taken to make the system and administration of the Electricity 
department a more peifect one. With regard to his (Ald. Higgin- 
bottom's) dealings with the manufacturing companies mentionea by 
Mr. Williams, and taking them in their order, he would say that he 
had no interest whatever in Meesre. S. Z. de Ferranti (Ltd.) Не was not 
a shareholder, and no member of his family, either near or remote, held 
any shares in the company, nor was Mr. Ferranti himself a director 
of any company in which he (Ald. Higginbottom) had any interest, 
He would point out that at the time when electricity meters were 
first ordered from Messrs. Ferranti that firm was acknowledged to be 
pre-eminent in the manufacture of such apparatus, and the instru- 
ments supplied by them were the best and most reliable for measur- 
ing current supplied to consumers which could then be obtained. 
Since that time others meters had been perfected, and, as a matter of 
fact, no meters had been ordered trom Messra. Ferranti since 
Oct. 1897. It was, therefore, untrue to say that continuous 
orders had been sent to that firm since 1893. The order 
for two 1,000 H.P. generating sets supplied by Messrs, Ferranti 
was on the basis of the lowest tender, and the committee's 
action in placing the order had been fully endorsed by the 
Council With regard to the British Insulated Wire Co., he had 
personally no interest in this concern, and as far as he was aware 
(without an inspection of the list of shareholders) no relative of his 
held any shares in the company. Two directors of that company 
were co-directors with him in the British Electric Works Co., but 
the latter concern had never done any business with the Manchester 
Electricity committee, As tothecablesupplied by the British Insulated 
Wire Co. tothe Corporation the following were the true facts: The total 
capital expenditure on mains (including cost of laying up to q une, 1900) 
was £359,857 ; the total amount paid to the British Insulated Wire Co. 
was £44,957. "The cost of laying was onlv a small proportion of the 
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cost of the cables, so they cond nage for themselves as to the small 
proportion of orders which gone to the company. He would 
ask the Council to clearly understand the conditions under which 
the British Insulated Wire Co. obtained their orders. First, tenders 
were invited ; second all the tenders were carefully examined by the 
electrical engineer and the committee ; third, the company's tender 
was the lowest of five tenders for the high-tension cables which con- 
formed to the specification of the Corporation's engineer ; fourth, 
when tenders were invited for the cables for this year's requirements 
(amounting to about £60,000 worth) the tender of the British Insu- 
lated Wire Co. was not accepted, the prices being too high, and the 
orders went to five other firms, some of whom had not pene 
supplied them with cable. With regard to the British Electric 
Works Co., he was a director and chairman of that company, and, 
as he had mentioned, two of his co-directors were directors of 
the British Insulated Wire Co. Mr. Williams had referred in great 
detail to the starting of a Manchester depot by the Works Company 
and the engagement of Mr. Walton, who had been in the employ of 
the Electricity department of the Corporation. Mr. Williams 
stated that it was a move of his (Ald. Higginbottom) to 
enable the Works Company to do business with the  Elec- 
tricity committee. This was a shameful imputation. The 
appointment of Mr. Walton came about in this way. For several 
months the British Electric Works Co. had been seeking premises in 
Manchester to open a depot, and were looking out for a suitable man 
to take charge of that depot, and act as agent for the whole of 
Lancashire. Various pereons had been seen, but none were suitable. 
He mentioned the matter to several people who were most likely to 
know of a suitable man, and he was told that Mr. Walton, at the 
electricity works, was thinking of leaving and ш in business 
for himself. He saw Mr. Walton, and ascertained that this was 
quite correct. He had reached the limit of salary to which he was 
entitled in the post he held, and as the engineer was not prepared to 
advance his salary he had told the engineer that, at an early date, 
he should leave the service of the Corporation. He reported these 
circumstances to the British Electric Works Co., and they offered him 
the appointment and he accepted it. The imputation was that ''free 
competition was not now possible.” With whom was the com- 
petition? The Electricity department did not buy electrical fitti 

of the type manufactured by the Works Company in any appreciable 


quantity. With to the allegation that Corporation officials 
would be ready to pass the fittings of the company, he must point 
out that these officials had no discretion whatever. here 


were certain fixed rules which were published and certain 
definite tests that all fittings had to conform to. The right was 
expressly reserved to any representative of a firm sending fittings 


to be tested to be present during such tests, and there was no room. 


for favouritism, even though it were desired to beshown. Tosay that 
“Mr. Higginbottom's fittings are publicly exhibited at Dickenson- 
street station” was a wiltul attempt to mislead. All registered 
fittings were exhibited at Dickenson-street, and there was a pub- 
lished list of those firms whose fittings had been tested and 
which had conformed to the Corporation requirements. There 
were in all 36 firme, and the total number of fittings exhi- 
bited was 407. The number of fittings exhibited that had been 
made by the Works Company was twelve out of a total of 407; 23 
fittings had been submitted for registration by the company, and of 
these 12 had been ed as being suitable for consumers to use and 
11 had been rejected as not conforming to the Corporation require- 
ments. In this raph there was the statement that the Works 
COM had sent in one tender to the Electricity committee. That 
was done without his knowledge. 'The tenders were opened by the 
committee and initialled, and, as usual, were passed on to the chair- 
man to read out the prices. Upon seeing that the Works Company 
had sent in a tender he (Ald. Higginbottom) immediately turned to 
the electrical engineer, who had to examine the sketches sent in to 
see if they conformed to his specification, and told him that 
that tender must not be considered. It was not considered 
and not accepted. The result, therefore, was that that com- 
pany had not sold any goods or received any orders from the 
Electricity department of the Manchester Corporation. In regard to 
the West Gorton Foundry Co., about two years ago a firm of gas- 
engine builders were wishful to build a foundry. They arranged 
with his firm that they (Higginbottom and Mannock) should build a 
foundry next to their own works, and they should pay his firm a 
certain rent for same on a five years’ lease. They built the foundry, 
and started as a private firm. After working for some months they 
found themselves short of capital, and were going to shut down. They 
appealed to his firm to take the business off their hands, and it was 
finally decided to form a small limited company, and the private 
company sold all their plant, taking payment part in cash and part 
in shares, The partners in his firm and members of his family, as 
well as several gentlemen outside, and including a well-known iron- 
founder in Manchester, who is manager and director of the West 
Gorton Foundry Co., took shares and found the capital. Mr. Williams’ 
accusation in connection with that company was entirely false. 
Mr. Williams stated that after two unsuccesaful attempts at tender- 
ing the West Gorton Company again sent in a tender on Sept. 14, 


which was successful. What was that tender which was accepted! 
The Electricity department had a lot of old cast-iron scrap to sell, 
which was bought by ironfounders and metal brokers. The secretary to 
the Electricity department was instructed to invite tenders from 
several firms for this scrap, and he did ao. The manager of the 
West Gorton Foundry Co, who has also a foundry of his own 
in Ancoats, applied for a tender form. He sent in his tender to the 
committee. These tenders were opened by the committee, were 
initialled and passed down to him as chairman to read out the offers. 
To his surprise there was a tender from the West Gorton Foundry 
Co., and it was the best offer for the old metal He immediately 
told the committee that he was a director of this company, and that 
the tender must not be accepted. Several members of the com- 
mittee, however, insisted on the offer being accepted, as it was the 
highest, and said that the committee had a perfect right to sell in 
the highest market, or they would not be doing their duty to the 
ratepayers, and although he distinctly again said he would rather 
they would not accept the offer, the committee accepted the 
tender—£24 odd. Was he to blame for this? The whole, there- 
fore, of Mr. Williams’ accusations and allegations against himself 
came to this: He was a director in two companies—the British 
Electric Works (Ltd.) and the West Gorton Foundry Co. (I.td.) 
—neither of which companies had ever sold one pennyworth of 
goods to the Electricity р and in only the one instance of 
the West Gorton Foundry Co. buying some old scrap metal 
from the department, and sold to them against my wish, and 
for which the Corporation received more money than any 
other person would yea: Alderman Higginbottom concludes 
by saying that Mr. Williams “displays crass ignorance of the 
most elementsry facts of the cost of electricity supply" in dealing 
with the question of the charge made to consumers for power. 
He would remind the Council that even with all the bad manage- 
ment and gross carelessness of which the committee and himself and 
the engineer-in-chief were accused, the Electricity department had 
been made to pay, and was not the bankrupt concern which Mr. 
Williams alleged it to be. From 1893 to 1900 they had made a net 
profit of £73,926. 10s. 6d., had paid the city fund in aid of rates 
£48,963. 14s. 9d. after paying interest on money and sinking fund, 
and had a reserve fund of £13,695. 19. 7d. But the statements as to 
selling current for motive power at a low price and at a dead loss were 
made by Mr. Williams with a view of showing that he fixed this 
price of 11d. per unit to encourage the use of motors, во that he could 
supply motors to the citizens of Manchester. But he did not fix 
the price at all The committee fixed the price at 14d. per px 
after several long reports from the engineer-in-chief, and if it h 
encouraged the use of motors so much the better for the Electricity 
department and the Corporation, as the current supplied to motors 
was supplied at a profit. Mr. Williams charged against him 
that his firm's name stood opposite 23 motors, as having fitted them 
up in Manchester—23 motors out of 500, three of which were in his 
own premises. Fitted them up, whom for? Why, for the citizens 
of Manchester, who had asked his firm as hoist makers and who had 
made a special study of electric hoists to put electric hoists in their 
premises, and of which the electric motor forms a part. What non- 
sense this all was. Was his firm to be debarred from doing business 
with the citizens of Manchester becau:e he was à member of the 
Manchester Corporation and the chairman of the Electricity com- 
mittee? As to the “ cranes” incident, Messrs. Pearn had for years 
made hydraulic pumps, &c., for the Gas department, and had done 
а very business in hydraulic jib cranes for other firms in this 
country. They, amongst other firms, received inquiries for hydraulic 
cranes from the Gas department, and asked his tirm for tenders in 
the ordinary course of business, Messrs, Pearn received the order, 
and were at liberty to make the cranes themselves. They called, 
however, upon his firm to make the cranes at the price they had 
quoted. Мт. Williams's statement that his [firm had invoiced 
cranes to the Corporation in other names was quite untrue. In 
conclusion, Mr. Higginbottom said he had given the Council a clear, 
unvarnished and truthful statement of all the facts in relation to 
the allegation brought against him by Mr. Norbury Williams, and 
he asked them, asa matter of right and justice, to at once let him 
know if he retained their confidence. 

After some discussion, a resolution was proposed and seconded 
that the charges in Mr. Williams's statement should be left for dis- 
cussion by special meeting of the Council to be held on Monday 
next. This was met by an amendment, that the Council, having 
heard the explanation of Ald. Higginbottom, were of opinion that 
the explanation was perfectly satisfactory. Ald. Southern asked 
Ald. Higginbottom whether, before Mr. Norbury Williams had 
published the statement which they were discussingf he had 
submittel it to him for his explanation, and was answered 
in the negative. No communication had d between 
Mr. Williams and Ald. Higginbottom. A very lengthy discussion 
ensued, and it was ultimately ed that a small committee, 
consisting of the Lord Mayor Ti Manchester, Alds. Copeland 
and McDougall, and Councillors Edwin Holt, Shann, Plummer, and 
Vaudrey, be appointed to consider the charges made, and to bring up 
a report on Monday next. 
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A report has been isssued by the special sub-committee recently 
appointed to inquire into the administration of the Electricity 
department (referred to above). The report states that :— 

The engineer acknowledged that various goods had been ordered, in 
many instances without being passed through the requisition book, or 
being reported to tbe committee. He had always had the impression 
that he was at liberty to order all such goods as were required 
for repairs and maintaining the plant in efficient working order, 
whether the goods were under contract or not. The returns show 
that in a number of instances the salaries of draughtsmen, inspectors, 
clerks, &c., bave been increased without such increases coming before 
the committee. The returns further show that numerous appointments 
have been made from time to time without the consent of the committee, 
and at salaries varying from 204. to 50s. per week. The engineer stated 
that he understood tbat in these cases also he had the power to make these 
appointments and promotions, А return of discount lost on accounts 
through delay in paymenc shows that during а period of 12 months there 
has been a loss of £54. [The report goes on to state:] The committee 
are of opinion that the returns above referred to, and the observations 
thereon, indicate that during the past few years there has been a laxity in 
bringing many matters of importance to the notice of the committee, which 
is not in keeping with the general practice obtaining in other depart. 
ments of the Corporation, and the observance of which tend to keep the 
committee fully informed of all the business of the department. The sub- 
committee submit that the present system of ordering goods under 
“ quotation " has had the effect in many instances of not complying with 
the Standing Orders of the Council, and they recommend the desirability 
of discontinuing this method in the future. The total value of the gooda 
obtained under quotation during 18 months exceeded £9,000. 

This report was embodied in the minutes of the Electricity com- 
mittee presented at Wednesdays meeting of the Council, which were 
approved and adopted. 


Merthyr.—The various points of difference between the District 
Council and the Britieh Electric Traction Co. in regard to the con- 
struction of electric tramways has been referred to arbitration. 
The proceedings in connection with the arbitration will commence 
in London on Monday. 


Municipal Telephony.— Messrs. Bennett and Ward- Thomas, con- 

sulting engineers, Manchester, have been instructed to report on the 

uestion of establishing a municipal telephone exchange for West 
artlepool. 


Northern London.—An agreement has been drawn up, signed 
and sealed by the representatives of the District Councils of Entield, 
Southgate, Edmonton, and Tottenbam, by the terms of which it is 
proposed to make a jon application to Parliament for powers to 
generate and supply electric energy for lighting, power, and traction 
in these districts of Northern London. Wood Green was to have 
been included, but at a meeting of the Cound, presided over by 
Mr. Littler, C.B., J. C., the chairman, he refused to seal the agree- 
ment on the ground of its illegality. Mr. Littler described the scheme 
set out in the agreement as a wild cat" one, and eaid it was his 
duty to prevent the sealing of an agreement which, if acted upon, 
would render each member of the Council liable to be surcharged. A 
warm debate followed this expression of opinion, and ultimately a 
resolution approving the first four clauses of the agreement was 
agreed to. ‘The matter has been referred back to the Councils of 
Enfield, Southgate, Edmonton, and Tottenham, who are holding 
special meetings to consider Mr. Littler's views. 


Paisley. —At the special meeting of the Council on Monday, it 
was decided to apply for powers to borrow £25,000, additional for 
electric lighting. 

Pontypridd.— Mr. R. P. Wilson has been appointed consulting 
electrical engineer to the Council, which has decided to apply for a 
provisional order. 


Poplar (London).—A recommendation was made by the Electrical 
committee at the last meeting of the District Board of Works to 
increase the salary of Mr. Blackman, the electrical engineer, from 
£300 to £500 per annum, and also that he be strongly recommended 
to the new Borough Council. An amendment that the question be 
left over for the new Council was carried, but a further amendment 
to the effect that Mr. Blackman receive a gratuity of 250 guineas, and 
that the new council be poke recommended to increase his salary 
to £500 per annum was carried by the casting vote of the chairman. 


Portsmouth.—The foundation stone of the electric tramway 
power station was laid by the Mayor on Monday. The amount of 
the purchase price to be paid by the Corporation for the local 
tramways is to be fixed by the arbitrator (Sir F. Bramwell). 


Presentations.—On 26th ult. the staff and employés of the IIud- 
dersfield electricity works met to present Mr. J. R. Р. Lunn, mains 
superintendent, who is leaving to take the position of borough elec- 
trical engineer at Darlington, with a timepiece and ornamental 
figures Ald. Calvert, chairman of the Electric Light committee, 
made the presentation. 

Mr. Andrew S. Dunn, the retiring telegraph superintendent and 
electrical engineer of the Caledonian Railway Co., has been presented 
by the staff of his department with a gold lever watch. 


Redditch.—The Council have taken up a new loan of £8,000 for 
electric lighting extensions, 


ar — 


Provisional Order Notices. Ripon Corporation and Atherton 
and Standish-with-Langtree District Councils give notice of inten- 
tion to apply for provisional electric lighting orders. 


Rhyl. —Application has been made for sanction to borrow £15,000 
for electricity works, At the Council meeting on Tuesday a dis- 
cussion took place on the proposed agreement between the Council 
and the local tramway company as to the supply of current to the 
latter. The Council had insisted upon a guarantee that the company 
would take 150,000 units per annum, and iu turn the company 
required the payment of a penalty in the event of the Council failing 
to give a агаг supply. The agreement was referred back to the 
Electric Light committee, with a proviso that the penalty shou!d not 
exceed £2 per hour, and that the Board of Trade m asked to with- 
hold confirmation of the tramways order until the Council had 
completed the agreement. 


Rochdale.—The formal opening of the clectricity works took 
place on Thursday last. A full and illustrated description of these 
works appeared in our issue of Oct. 19. 


St. Helens.—Up to Sept. 30 the equivalent number of 8 c.p. 
lamps connected was 15,727, against 9,093 last vear. 


Sheffield.—The Heeley electric tramway route? was formally 
opened vesterday (Thursday). The cara used on this route are of the 
double-deck type and have been supplied by the Brush Company. 


Southampton.—'l'he Electricity committee have offered to rupply 
electric current for power to the Ordnance and Survey Department 
at 234. per unit for the first 100,000 units per annum and 211. after. 
The charges for lighting have been fixed at 61. per unit up to 
10,000 units and 5d. if the consumption excceds this figure. After 
March 31 these charges will apply to general consumers. Applica- 
tion has been made for sanction to borrow £12,000 additional for 
electric lighting extensions, 


Theft.—At Birmingham the men Frazer and Smith, charged with 
stealing and receiving a quantity of copper wire, the property of the 
National Telephone Co., were sentenced to six weeks’ hard labour 
and three years’ penal servitude respectively. 


Warrington.— Application has been made to the Board of Trade 
to sanction the construction of an electric tramway over the level 
crossing at Wilderspool. Major Cardew (Messrs. Preece and Cardew) 
has been instructed to prepare specifications for obtaining tenders 
for the construction of five further sections of tramways. The 
chairman of the Electric Lighting committee (Mr. Monks) anticipates 
that electric current will be available by Christmas. 


West Ham —The consulting engineer (Mr. J. E. Waller) has 
been instructed to proceed with the plans of the proposed municipal 
tramways, and the electrical engineer (Mr. J. K. Bock) and the 
consulting electrical engineer (Mr. J. J. Steinitz) have been author- 
ised to proceed with the plans for the electrical equipment. At the 
eame time plans of the generating station are to be got out. 

Windsor.—4A cable for the lighting of some of the Royal apart- 
ments at Windsor Castle has been laid by the Windsor and Eton 
Electric Power Installation Co. 


Wolverhampton.—In a report presented to the Corporation on 
Wednesday the Lighting committee state that, in order to meet the 
increasiog demand for electricity for lighting and power, it would be 
necessary to put down extra plant, and recommended that application 
be made to the Local Government Board for permission to borrow 
£58 942 on the security of Corporation stock. The amount would 
include £4,620 for айша and foundations, £18,149 for boiler- 
house equipment, £19,580 for enyvine-house equipment, £15,000 
for feedera, &», and £1,602 to cover the amount overspent оп a 

revious loan. The report was unanimously adopted. The new 
oan will make the expenditure on electricity supply £149,000. 


TRADE NOTES AND NOTICES. 


Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 


Shoreditch (London) Vestry invite tenders for steam feed, blow-off 
and drain pipes, feed-pump and water storage tank and sundry 
iron work ; two slow-speed Corliss engines, direct-connected current 
generators (output about 800kw. each set), condensing apparatus, 
pipes and sundry iron work. Specifications may be obtained after 
29th inst. at the oflices of the Vestry’ electrical engineer (Mr. C. 
Newton Russell), Coronet-street, Hoxton, N., and specifications may 
also be inspected, but not obtained, at the offices of the consulting 
electrical engineers (Messrs. Kincaid, Waller and Manville’, 
29, Great George-street, Westminster. Tenders must be forwarded 
to Dr. H. Manstield Robinson, Vestry clerk and solicitor, Town Hall, 
Old-street, E. C., before noon, Nov. 20. Ап advertisement contains 
further particulars, 


IE ELECTRICIAN, NOVEMBER 2, 190. 65 ELECTRICIAN, NOVEMBER 2, 1900. 


65 


The directors of the Midland Railway Co. invite tenders for various 
stores, including telegraph instruments, stay rods, bolts, &c. 
(galvanised), тер and signal wire, castings, brass engine 
fittings, copper and brass tubes, lamps, fog signals, &c. An adver- 
tisement gives further particulars, and patterns will be ready for 
inspection at the General Stores Department, Derby, after Nov. 5. 
Forms of tender may be obtained from Mr. G. Morrall, stores super- 
intendent, and tenders (addressed General Stores committee, Midland 
Railway Co., Derby) must be in by 9 a.m. Nov. 18. Mr. Alexis L. 
Charles is secretary of the company. 


Newcastle-upon-Tyne New Tramways committee invite tenders for 
arc lamps and accessories. Tenders (addressed to committee) must be 
left at the office of the town clerk (Mr. Hill Motum), Town Hall, by 
21st inst. An advertisement contains additional particulare, and 
conditions of contract, &c., may be obtained from the consulting 
engineer, Mr. Charles Hopkinson (Messrs. Hopkinsons and Talbot), 29, 
Princess-street, Manchester, and 26, Victoria-station, London, S. W. 


Farnworth District Council require tenders for wiring premises 
on the deferred payment system. Ап advertisement gives further 
particulars, and tenders must be sent to the clerk (Mr. W. Tyldsley), 
Council Offices, Farnworth, by noon of Nov. 12. 


Londonderry Corporation require tenders for the supply of carbons 
for one year from Jan. 1 next. Schedules of quantities and further 
particulars may be obtained from the the city electrical engineer 
(Mr. R. V. Macrory), and tenders must be lodged with the town 
clerk (Sir R. Newman Chambers), Guildhall, Londonderry, by Dec. 1. 
See advertisement. 
Tenders are invited for the supply of lead-covered, concentric 
cable, cast-iron conduit and watertight junction boxes for the District 
Asylum, Mullingar (Ireland). Specifications may be obtained from 
the resident medical superintendent, and tenders must be sent to the 
Joins committee of management, District Asylum, Mullingar, before 
ес. 1. An advertisement gives additional particulars. 


Tenders are invited for the supply and erection of electricity 
nerating plant at Harwich, Further particulars are set ont in an 
advertisement, and tenders must be lodged with the consulting 
engineers (Messrs. Bennett апа Ward-Thomas), 11-13, Victoria- 
buildings, Manchester, by noon of 17th inst. 


Manchester Tramways committee invite tenders for cast-iron bases 
for tramway poles An advertisement gives further 5 and 
specifications may be obtained from the general manager (Mr. J. M. 
McElroy). Tenders to chairman of committee by Nov. 9. 


Greenwich Guardians require tenders for an electric lighting 
installation at their new workhouse, Grove Park, S.E. Specifications 
may be had from the architect (Mr. Thomas Dinwiddy, R. I. B. A.), 

tenders must be delivered at the Union Offices, East Greenwich, 
S. E., before 2204 inst. An advertisement gives further particulars. 


The joint committee of the Metropolitan and Metropolitan Dis. 
trict Railway Companies (London) invite tenders for the electrical 
equipment of the Inner Circle Railway. The specification has been 
gent to only a few of the leading firms and is not a detailed one, the 
companies' desire being to give the tenderers a certain latitude, es 
cially in regard to making suggestions as to the best means of getting 
the electrical system installed without stopping the ordinary traffic. 
Tenders are to be in by Dec. 1. 

London County Council invite tenders for the suppl 
arc lamps for the electric lighting of Victoria Em 
Westminster Bridge. Tenders by Nov. 13. 

Stockport Tramways committee invite tenders for overhead equip- 
ment and rail bonds ; also for steel girder tram rails, fish plates, &c., 
and for laying permanent way. Tenders by 24th inst. 


Belfast Gas and Electric committee invite tenders for steam pipes, 
umps, &c., condensing plant, boilers, mechanical stokers and super- 
eaters, coal and ash- -conveying plant, and switchboard extensions, 

Tenders to town clerk (Sir Samuel Black) by noon of Nov. 23. 


Tenders are invited by the Nottingham Guardians for an electric 
lighting installation at the new workhouse, Particulars from the 
architect (Mr. Arthur Marshall, A. R. I. B. A.). 

City of London Corporation Streets committee invite tenders for a 
mechanically-driven dust cart. Tenders to town clerk before Nov. 10. 


of about 150 
nkment and 


Walker Council require tenders for dust destructor, boilers, &c. 
Tenders to 5, St. Nicholas-buildings, Newcastle-on-Tyne, by Nov. 12. 


Kendal Corporation invite tenders for electricity generating plant. 
Tenders by 25th inst. 

Spanish Ministry of Public Works, Madrid, invite tenders until 
Dec. 7 for the concession for constructing and working an electric 
tramway between Aravoca and Pozuelo de Alargon. 

Cuevas Municipality (Almeria, Spain) invite tenders for electric 
lighting for 20 years. 

The Spanish Post and Telegraph Administration require tenders 
ae tape paper for the telegraph service for five years, beginning 
with 190]. 


TENDERS RECEIVED AND ACCEPTED. 

Cardiff Town Council have accepted the following tenders for 
the supply of electric tramway plant. The figures in parenthesis 
indicate guaranteed efficiency” 

Section No. 1 (Engines). 
Johu Musgrave & Co. (ac- | British Thomson-Houston 


cepted) 01%) Lenina £14,508 Co. (92% 215,305 
F. Nell & Co. (91) 20,984 Dutilh-Smith & Co. е 12,900 
R. W. Blackwell & Co. (92) 18, „2054 Galloways Limited (88) ... 19,754 
Hick, Hargreaves& Co.(90) 16,178 . Yates and Thom (92) ...... 12,670 


Pollit and Wigzell (90) .. 15, 906 Cole, Marchent and Morley 
90 


S. Z. de Ferranti (Ltd.) FVV 2 408 

ОГУ мере DS 15,191} Victor Coates & Co. (88). 12,400 
Caledon Shipbldg. Co. (88) 15,137 British Schuckert Co. (93) 12,018 
D. Stewart & Co. (88)...... 14, 786 Metcalf & Co. (90) ......... 11,205 


Robey & Co. (90) 13,682 | Ashton, Frost & Co. (91).. 10,324 


Section No. 2 (Generators). 


British Westinghouse Co. Brush Co. (94%) ............ £8,208 
(accepted) (93% £7 ‚4675 | Lancashire Dynamo Co. 7,663 
Sunderland Forge Co. (90) 12,458 D. Bruce Peebles & Co. (93) 7,6273 
Siemens Bros. & Co. (91) 10,213 Dick, Kerr & Co. (94)...... 7,600 
Р. R. Jackson & Co 9, 914 Bergtheil and Young (94) 7,3153 
Crompton & Co. (92) ...... 9, 015 | British Schuckert Co. (92) 7 242 
Thames Ironwks. Co.(93:5) 8,874 | Dutilh-Smith & Co. (94)... 6,830 
Elec. Construction Co. (95) 3,810 Ashton, Frost & Co. (93° 5) 6,799 
Mather and Platt (93) .. 8,715 | Anchor Electric Co. (99)... 6,400 


Frank Suter & Co. (93) .. 
F 8,5682 Witting Bros. (91) 
Section No. 3 (Boilers, & c.). 

The tender of Messrs. John Musgrave & Sons was accepted for boilers at 
£2,952, economisers £512, superheaters £558, water tank £698, pumps 
£395 ; and that of Messrs. T. and T. Vicars was accepted for atokers at 
£684. 19a, conveyer £159. 10a., elevator £131, bunkers £917. 

Also tendered: Messers. Victor Coates & Co., Evans & Co., Gallowaya 
Limited, Meldrum Bros., Tinkers Limited, Yates & Thom, and E. 
Danks & Со. 

Eastbourne Town Council have accepted the following tenders for 
plant for their electricity generating station :— 

Stirling ae Co. (two water-tube boilers, with fittings, feed 
PUM P eee 
S. Z. de Ferranti (Ltd.) (400kw. steam alternator with exciter) 
Ditto (main switchboard and connections) 

Brighton Corporation have accepted the tender of the а 
Construction Co. for а balancer for the working of the 400.volt 
supply system at £260. 

Eccles Corporation have accepted the tender of the British Insu- 
lated Wire Co. for the supply of a feeder cable at £515, 


Wrexham Town Council have accepted the tender of Mr. E. M. 
Evans, for wiring the electricity buildings, at £75. 103. 


BUSINBSS NOTICES. 


Messrs. Wheatley Kirk, Price & Co. have now removed from 
49, Queen Victoria-street, E.C., to larger premises a few doors nearer 
the Mansion House. In future this firm's address will be 46 , Watling- 
street, Queen Victoria-street, London, E.C. 


Messrs. F. C. Smith and J. W. Roberts (trading as Smith, Roberts 
& Co.), electrical engineers, 27, Chapel-strect, Southport, and 
1, Silk-street, Leigh, Lancs., have dissolved partnership. Debts by 
Mr. F.C. Smith, who continues as the Southport Electric Light Co. 


Messrs. Geipel and Lange have been appointed sole agents for the 
United Kingdom for the Ward-Leonard system of operating electric 
motors for the driving of printing machinery of all kinds. Informa- 
tion regarding this system can be obtained from Parliament Mansions, 
Westminster, S.W. 


The Sturtevant Engineering Co. (Ltd.) have removed from 75 to 
147, Queen Victoria-street, London, E. C. 

Messrs. Browett, Lindley & Co. (1899) (Ltd.) inform us that their 
London offices are now on the National Telephone Co.“ system, 
No. 2427 Gerrard. 


Plant for Sale. — Leeds Corporation invite tenders for the purchase 
of plant at present in use in connection with their system of electric 
tramways. Further particulars are set out in an advertisement. 
The plant, which is in excellent condition, can be inspected on 
application to the engineer-in-charge at the Corporation generating 
station. The consulting engineers (Messrs. Hopkinsons and Talbot), 
26, Victoria-street, London, 5. W., will supply additional information ; 
and tenders (addressed to Tramways Committee) should be sent to 
town clerk's office, Town Hall, Leeds. 

Leeds Lighting committee invite tenders for the purchase of rope- 
driven electric generating plant about to be replaced by plant of 
larger capacity. Particulars are given in an advertisement, and 
conditions, &c., may be obtained from the manager of the Electric 
Lighting Department (Mr. H. Dickinson), 1, Whitehall-road, Leeds, 
Tenders, addressed to town clerk (Mr. W. J. J eeves), by Nov. 18. 

The West Ham Corporation have for sale two 24 в.н р. Crossley 
Bas пе Particulars from borough electrical engineer (Mr. J. К. 

ock), Electricity Station, Abbey Mills, West Нат. See advertisement, 


British Thomson- Houston 
Co. (95) 


£2,033 
7, 239 


[SENE 
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Correction.—In the note which appeared in our last issue on 
the new continuous-current transformer manufactured by Messrs. 
Isenthal & Co. it was stated that the transformer will deliver 
20 amperes at 4 volts, when supplied with balf an ampere at 20 volts. 
This Jatter figure should have been 200. The primary voltage may 
be 100-250 volts, according to the circuit for which the instrument 
is intended. 


“Henleys” Cables.—We have receive! from Messra. W. Т. 
Henley’s Telegraph Works Co. a book giving an account of some of 
the work carried out at the extensive North Woolwich works of the 
company during the past 50 years. The history of these works com- 
mences with the beginning of submarine telegraph enterprise, and up 
to 1882 were devoted almost exclusively to the construction of sub- 
marine telegraph cables and underground telegraph lines. A list is 
given of a Jarge number of cables turned out at these works, the 
earliest of any importance being that laid between Australia and 
Tasmania in 1858. Reference is made to the submarine and 
telegraph cable contracts executed by the company from 1860 
to 1899. After the year 1882 Henley’s (‘ompany extended its 
sphere of operations to telephone, electric light and electric power 
work, and a long list of supply undertakings (light and power), to 
which cables have been supplied is given. The works, which 
20 year ago employed about 100 hands, now find work for over 1,000, 
altogether apart from a large staff employed outside the works at 
home and abroad. Several excellent photographs accompany the 
text. 


Westinghouse Plant.—Circular No. 1,033, issued by the British 
Westinghouse Co., deals with direct-current engine-type generators. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 24 to Oct. 30, 
with the ports of destination :— 

Africa—Cape Town, £502; Durban, £188 (including £87 telegraph 
material). Argentina— Buenos Ayres, £150 (telegraph material)  Awstral- 
asia-—Adelaide, £2,087; Brisbane, £63; Lyttleton, £44; Melbourne, 
£885; Sydney, 21,748. Belyium—Ostend, £17. Brazil—Rio Janeiro, 
£306 (including £185 telegraph material). Ceylon—Colombo, £518. 
China—Shanghai, £2,305 (including £2,090 telegraph cable). Denmark— 
Copenhagen, £32 (including £17 telegraph wire), Germany—Hamburg, 
£300 (telegraph material) Gibraltar, £20. Hong Kong, £171. India — 
Bombay, £75; Calcutta, £804; Madras, £100 (telegraph material). 
Malta, £155. Norway—Christiania, £44 (telegraph material). Russia — 
Libau, £140. Straits Scettlements—Singapore, £474 (includiog £147 tele- 
graph cable). Sweden Gothenburg, £35 (including £16 telegraph wire: ; 
Stockholm, £65 (telegraph material). Total £10,804, against £14,480 in 
the corresponding week last year (Oct. 25 to Oct. 31). 


COMPANIES’ MEETINGS AND REPORTS. 


The Western Telegraph Co. (Ltd.). 


The fifty-fourth ordinary general meeting of the shareholders of this 
Company was held on Tuesday at Winchester House, Old Broa1-street, 
Мг. W. S. ANDREws in the chair. 

The SECRETARY (Mr. E. Steer Hodson) having read the notice 
convening the meeting, 

The CHAIRMAN said: Gentlemen, we are pretty much in the same 
position, only more so, as that we have had to report to you for the last 
two or three general meetings—that is, that the even course of our 
prosoerity appears to be continued, and that circumstances have only gone 
to confirm the wisdom of the arrangements we made to bring the two 
companies together. The joint working of the companies has proved to 
be more advantageous and satisfactory than the separate working 
of the two undertakings used to be. I will just touch, firat of all, 
upon the receipts, which is the usual course we pursue. For the 
first time, I should say, the accounta for the half-year contain the 
receipts and the expenses of the united system, and where com- 
parisons are male they are made with the totals of the two 
systems worked into the present accounts. 1 ought to preface my remarks 
by stating that it has been a work of very great difficulty to get all these 
returns ready for this meeting in October. We have had the Western 
and Brazilian liquidation going on, and we have had all the arrange- 
men consequent upon the consolidation of the interests of the two 
companies and of the working arrangements neceasary to be made owing to 
our having one undertaking instead of two to provide for. Therefore it 
has been rather a rush to get our accounts ready. I will now read the 
figures. The income for the half-year ended June 30, 1900, including 
dividends from other telegraph companies, amounted to £230,435; for 
the previous half-year it was £226,217. This shows a net increase 
of £4,218. That, however, boldly stated, would be rather misleading, 
because, as a fact, the income derived from messages and registrations, &c., 
amounted to an increase of £17,374, the difference between these two 
sums being occasioned by the amounts of dividends we received 
from other companies, which vary, as I have previously had to tell the 
shareholders, from half-year to half-year. Then, if we compare our 
revenues with the June half-year—that is to say, with the cor- 
responding half-year—omitting the question of dividend», we had a net 
in crease of some £36,000. Consequently, you see, we are progressing in a 


very satisfactory manner indeed in our income; and I may add that up to 
the present time, in the current half-year, the revenues promise to be more 
encouraging than those I have just enumerated. I therefore think, as far 
as we can see, that there is every cause for satisfaction. The expsnses are 
notsopleasing. The total expenditure for the half-year was £80,000, and that 
for the previous half-year was £71,000 —I omit odd figures—showing an 
increase of £9,000; but there again, I am pleased to say, that does not look 
very formidable when it is examined. The increase is chiefly due to 
expenditure falling upon the current year which is not of a permanent 
character. For instance, the company's ship Norseman” has been home. 
We reported to you that she was coming homme, and she has озеп home, 
and is going out again at an carly date, the purpose of bringing 
her here being for repairs and certain alterations in her machinery, 
which we believe will result ia more economical working. The addition 
in repairs of cables account comes to £3,000, the London expenses 
are the same, salaries and wages and travelling expenses offer nothing 
to remark upon; there is an addition of £390 in the latter. We 
had to expend something on account of electrical stores, &c., for working 
the new cables ; that came to just £2,500. That accounts for £5,800. Then 
we had to execute considerable repairs at some ніх of our stations at а cost 
of something like £1,400. The directora' remuneration for the half-year is 
£500 more than for the previous half-year ; and pension and staff assurance 
funds amount to an increase of £656. There are also several increases and 
decreases of a minor character ; but these are, practically, I think, all that I 
need draw your attention to. But there you see more than £8,000 
accounted for out of this total increase of £9,000, во that there is practically 
very little to think about. After psyment of £11,032 for debenture interest 
and sinking fund, and providing for the payment of income-tax, there is a 
credit balance on the half-year’s business of £135,613. To this is added 
£6,791, the balance brought forward from June, making together 
£142,404. We have to deduct from this £651 for expenses on the issue of 
debenture stock, as well as the interim dividend for the March quarter, 
amounting to 451.189, leaving a balance of £110,654. After transferring 
£50,000 to the reserve fund, a balance of £60,554 is left. The Board recommend 
the payment of a final dividend of 3з. per share, making, with the interim 
dividends, 6 per cent. for the year, and also the payment of a bonus of 2з, 
per share, both free of income tax, which together will amount to 
£51,982. 10s., leaving a balance of £8,571 to be carried forward. I think 
you will agree with me that the operations of the half.year have had 
avery sati-factory result. There is a large amount put to the reserve 
fund, but, as you all know, we are making large demands on the 
reserve fund, and we are fortunate in our traffic receipts, which 
enable us so to reinforce the reserve fund that we hops to complete our 
line of new cables without impinging very greatly upon that fund. We аге 
putting all that we can, as prudent men and as guardians of your interesta, 
to the reserve fund, so that we may keep it up as far as we possibly can. 
There has been at present, you will obserze, no increase in the share capital 
on account of the laying of these new cables, our funds enabling us to go оп to 
their completion —in fact, the last section has gone out ; and we shall have 
laid down altogether, for the better accommodation of Brazilian and other 
interest in South America 1,275 knots, 1,438 knots, and 1,219 knots, making 
a total of 35,952 knots. With that fiaal cargo tha ship sailed on 
October 28. Now, these cables ага of the very best and most modern 
construction, and they are calculated to give a high speed and to provide 
direct circuits, which will transmit a larger number of messages than ths 
ordinary circuits we ha1 before. We shall, of courae, have to draw upon 
the reserve fund to the extent that is necessary for this. The s.s. “ Norae- 
man" is expected to go out very soon—certainly.I should hope, before 
Christmas, The effect of that will be that when the “ Norseman is on 
the station those larger expenses which we have had to incur on account 
of the hiring of ships to replace the “ Norseman " during her absence will 
cease, and your outlay will go back to your normal expenditure for shipping 
purposes I now move that the report and accounts be adopted, and that 
the dividends and bonus therein set out be approved. 

Mr. FREDERICK YOULE seconded the motion. 

The CHAIRMAN, in answer to Mr. George Ennis and Mr. Betts, stated 
that it would be necessary to a certain extent to draw upon the reserve 
fund to pay for the new cables. In regard to the shares, respscting the 
issue of which Mr. Betts had asked a question, they were simply shares 
that had been allotted to the shareholders of the Western and Brazilian 
Telegraph Co. in exchange for their shares. 

The resolution was then unanimously adopted, and Messra, Deloitte, 
Dever, Griffiths & Co., and Messrs. Gane, Jackson, Jefferys and Wells were 
afterwards re-elected auditors for the ensuing year. 


An extraordinary general meeting was held subsequently to consider 
& resolution for adding to clause 110 of the Articles of Association 
the following words: Every past, present and future Director who 
has been or is or shall become a Director of any other Company as the 
nominee of this Company may, in addition to any remuneration received 
by him under the preceding provisions of this article, also retain for his 
own benefit any remuneration to which he has become or may hereafter 
become entitled as a Director of such other Company, whether his quali- 
fication for such Directorship shall or shall not be held by him in trust 
for this Company." 

The CHAIRMAN: This is simply an enabling resolution, and it is in 
pursuance of the views and the policy recently enunciated —namely, at our 
meeting in October, 1899. "The River Plate liue that we tell you in our 
report we have acquired an interest in is one connecting Uruguay 
with Argentina, and it links up the important lines to the Pacific 
—that is to ray, to the We:t coast of South America—with the 
lines of this Company to and through Brazil This line is a very 
short one, and it has been hitherto worked by an independent 
company, with separate maintenance, separate staffs, with its own 
tariffs, and with its own rules and regulations—working as a separate 
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local section, with its own independent transmissions, but interposed, 
so to say, in our through connections. This, of course, was manifestly 
detrimental to the telegraph service, and in the interests of direct and 
speedy communication, homogeneous management, and the furtherance 
of the public interests, it certainly called for improvement and alteration. 
In fact, it was a repetition on a small scale of the intolerable evils that 
existed before the establishment of the International Telegraph Convention, 
when all State lines worked within limited confines —namely, in their own 
territories only—had their own special rules, service regulations, and tariffs. 
This obstructive condition of things was only terminated by the Telegraph 
Convention, which combined and assimilated the rules and regulations of 
the different States, adopted common logical bases for reduced tariffs, 
and introduced that priceless boon—as it has turned out to be—of 
direct telegraphic communication between common centres and capitals 
of distant countries. The Convention swept away for this purpose the 
geographical boundaries which existed before. This is practically the 
policy we have been pursuing with the Western and Brazilian Telegraph 
Co., and which we are now pursuing with the River Plate Company, 
only we have gone a step further, and have actually now incorporated 
the Brazilian Submarine and the Western and Brazilian undertakings into 
one company ; in fact, by a complete amalgamation. We began, as you 
know, by an exchange of shares with the Western Company, keeping that 
company alive, with a separate management, but under one control, 
such as now exists with the Platino Company, which it is proposed to 
extend identically and immediately to the River Plate Company, and 
eventually, perhaps, to other undertakings (in fact, this is a part of 
what I may call a general measure, although that general measure is 
not ripe to-day, and cannot be described to-day), so that we shall 
obtain simplicity and unity of management, and ultimately be enabled 
to assimilate the concern. This River Plate business is a small affair. 
The amount we pay for it is about £66,000, and upon that £66,000 
there is a very excellent return; in other words, we are making an 
arrangement that will pay. We are obtaining important objects by it in 
the shape of improved working, and we are securing a remunerative invest- 
ment for our capital and, we tbink, affording a very good step onwards in 
respect of future movements. I now move the resolution. 

Mr. J. DENISON-PENDER seconded the motion. 

The CHAIRMAN, in answer to questions, stated that it was proposed 
eventually to amalgamate the River Plate Company with the Western 
Company. 

The resolution was carried unanimously. 

Mr. G. DANNATT proposed a vote of thanks to the Chairman and 
Directors for their able and satisfactory management of the Company's 
affairs. 

The resolution wae carried unanimously. 

The CHAIRMAN cordially acknowledged the vote, and afterwards 
referred in warm terms to the indefatigable services of the officers of the 
Company. 

The proceedings then terminated. 


Monte Video Telephone Co. (Ltd.). 


The annual meeting of this Company waa held on Wednesday, Mr. FRANK 
W. JoNES (Chairman and Managing Director) presiding. | 

Tbe SECRETARY (Mr. E. M. Reiss) read the notice calling the meeting, 
and the report and accounts were taken as read. 

The CHAIRMAN then said: Gentlemen, the resulta for the period 
under review at our last meeting were the best that had ever been laid 
before you and we are very pleased to state that those for the past year 
are still better. While the immediate prospects are not in favour of any 
great increase of business during the present year, I may say that so far 
there is promise of an improved revenue. The more distant future is of 
much greater promise. Monte Video is not a city of rapid growth, but a 
steady increase in population and business goes on and seems likely to 
continue, and in the opinion of many, a much greater improvement than 
ever wil before very long be shown. 'The new port works are now 
believed to be assured and must have an exceedingly favourable effect 
upon the whole of Uruguay and more particularly upon Monte Video. 
While it would be difficult to estimate with any degree of exactness the 
extent of this benefit, it is believed that its effect in Monte Video will be 
very great indeed, and will turn what bas hitherto been considered a not 
particularly active locality into а busy seaport, equalling, if not surpassing, 
any in South America, excepting Buenos Ayres, The town possesses 
certain advantages over Buenos Ayres which ought, and undoubtedly will, 
become of more decided moment once the port works are completed. 
Beyond question it will then be one of the best ports in the world, possibly 
the very best in point of health of location and natural facilities for drain- 
age. It must remain the one port for Uruguay; there hardly can be 
another of any importance comparatively, and from that port the large and 
constantly increasing exports of ’wool, hides, sheep and cattle must be 
made, and the heavy imports of most necessities and luxuries of life for the 
whole republic, as there is practically no manufacturing in the country, 
must come. Aside from this assured business there should be a great 
and constantly increasing advantage in trade with the upper waters of the 
Parana and Uruguay rivers, and with Paraguay and the southern portion 
of Brazil. All this should be kept in mind, and we should be prepared to 
cope with whatever demands the prospective increase in population and 
business may make upon us. In reviewing the accounts, commencing with 
the balance-sheet, the first item in which there is any change from the one of 
last year is “ Sundry creditors,” the increase of which, £1,553, is attributable 
to the purchase of a new property for the Cordon office, one-half of the 
cost of which is still owing, but will be paid during the coming month. 
Depreciation fund (£8,000) remains the same. Reserve fund was increased 
last year by £2,700, £200 more than appeared in the accounts for the 


year, this sum having been transferred from the amount written off 
account of bad debts, as it subsequently appeared that such portion 
was an excessive writing off. The reserve fund, now standing at £13,000, 
it ia proposed to increase by £3,500, The final item on the side 
of liabilities—profit for the year £9,269—ia very satisfactory. The 
corresponding figures for the preceding four years were: 1896, £5,727; 
1897, £6,237 ; 1898, £6,826 ; and 1899, £8,227. It will be seen that the 
business has been steadily progressing. On the assets side the ordinary 
capital expenditure shows an increase of £217 over the previous year, 
the stock of materials an increase of £204, and sundry debtors £204. 
Under the heading of Investments,“ real estate in Monte Video is increased 
£2,915. We now own, as freehold, our central and the two chief sub- 
office properties, and are no longer at the mercy of landlords and at the 
risk of exorbitant rents on their account. Our sub-office properties, 
“ Paso” and “Cordon” are believed to be fairly valued in the account», 
but the central proverty, purchased in 1892, it is thought may stand 
at а high figure. It was under rental, and the Company was forced 
to purchase, or remove, which would have been disastrous. The Board 
have doubt as to whether there ought not to be some writing off upon 
this account, and it is intended to have this property re-valued and 
written down to such an amount as will fairly represent its value, The 
amount written off would be taken from depreciation fund and would 
therefore make no difference in the relative assets and liabilities in the next 
balance-sheet. Investments aside from real estate, £8,698, remain at cost 
price, as last year, and represent marketable securities at the middle price 
of yesterday's Stock Exchange quotations of £10,552. "Turning to profit 
and loss account we find that working expenses at Monte Video increased 
£684, attributable to an increase in the maintenance charges through a 
greater number of subscribere London office expenses decreased 
£223, mainly through the reduction iu the number of Directors. 
The item in accounts of previous years “ Amounts written off 
subscriptions for bad debts, &c., has been eliminated from the debtor 
side of the profit and loss account, it being considered that “Subscriptions, 
&c.," on the credit side should show actual values rather than, as 
heretofore, a sum which included an amount not considered collectable. 
In continuation of the policy of the Board to write down the assets to 
actual values, we have again written off £300 from stock of materials, 
bringing this item on the balance-sheet to what the Board believe is 
now a thoroughly reliable figure. On the credit side of the profit 
and loss account we note the sum £19,446 for “ Subscriptions, &c.," an 
increase over the previous year of £1,138. The result on balance, 
as before stated, shows a profit of £9,269, as against £8,227, or 
something more than a 10 per cent. increase of profit for the 
year. The appropriation of the profit and the balance from 
the previous year, a total of £11,527, has received the very 
careful consideration of the Board. Had we capital at command 
for anticipated expenditure in improving and extending the business, 
there would have been no hesitation in recommending a higher dividend 
on the ordinary shares ; but such a course could not be recommended 
without reliable reaerves for fulure capital expenditure. We cannot 
tell when, or how soon, demands for such expenditure may bo made upon 
us that will tax our efforts to the utmost. We cannot lose sight 
of the fact that improvements in telephony are likely to require 
new instrumente, switchboards and other appliances, that extensions 
must constantly be made, and that an underground plant is to be 
looked forward to. Our ordinary capital expenditure last year, it will 
be noticed, amounted to £2,465 and with the Cordon office property 
to over £5,000. It would have been unwise to have taken auy 
portion of that amount from our investments in securities, and the only 
other source from which it could be taken was revenue. Leaving out the 
extra amount in the balance-sheet to sundry creditors of £1,500 over last 
year, which is what we have still to pay on the Cordon property, there 
remains from the £5,000 capital charge for the year exactly the sum we 
have carried to reserve, £3,500, which represents the cash expenditure for 
the year on capitalaccount. I go into this matter somewhat at length for 
the reason that some shareholder, closely examining the accounts, may have 
thought that while we show earnings for the past year of over 6 per cent. 
on the ordinary shares, we recommend the payment of only 23 per cent. 
We all know that earning a dividend and having the amount intact at 
the end of the year are not the same thing, and I think that our 
accounts, when considered with care, show conclusively that your 
Directors have recommended all the dividend on the ordinary shares 
that the circumstances warrant. We hope in time to pay larger dividends, 
but we shall not feel deserving of severe criticism if they are maintained 
at their present figure. If the business progresses, as we hope, and its 
demands for extensions above and below ground and for improved plant 
are what may be anticipated, we may be obliged to curtail the present rate 
of dividends, or suspend them altogether, unless we can arrange to secure 
fresh capital. The business shows that it can sustain a fair amount of 
debentures without trespassing upon the present rate of dividends, and, in 
fact, it appears that with such iesue larger dividends than as 
yet have been paid upon the ordinary shares would be warranted. It is 
thought that before long the Directors may consider it advisable to 
exercise their powers in tbis respect and offer а debenture issue for sub. 
scription. In the meantime, we shall be glad to bave the assurance of the 
shareholders that the policy of building up а strong reserve is approved. 
With the addition recommended in the accounts, the reserve fund will 
amount to £16,500, built up entirely from surplus earnings. I now move 
the adoption of the report and accounta. 

The resolution was carried unanimously, as were also resolutions 
approving the dividende at the rate of 5 per cent, on the preference and 
24 per cent. on the ordinary shares. 

The retiring director, Mr. F. W. Jonea, having been re-elected, and the 
auditors reappointed, a vote of thanks to the chairman and directors 
terminated the proceedings. 
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Eastern Extension, Australasia and China Telegraph Co. 
(Ltd.). 

The report of the directora of this company for the balf- year ended June 50, 
states that the gross receipts amounted to £513,226. 178. lld., against 
£324,561. 68. 2d. for the corresponding half-year of 1899. Working 
expenses (including £28,260. 163. 6d. for maintenance of cables) absorb 
£108,660. 1s. 2d., against £107,266. 10s. 1d. for the corresponding period 
of 1899, leaving £204,566. 16a. 9d. From this is deducted £5,630. 76. 84. 
for income tax, £15,985. 12s. 11d. for interest on debentures, debenture 
stock, and contribution to sinking fund, £5,000 for reserve in connection 
with the proposed removal of head offices, and £500 towards the Indian 
Famine fund, leaving £179,152. 16s. 2d. as the net profit for the half-year. 
Two quarterly interim dividends of 1] per cent. each, amounting to 
£62,500, have been paid for the half-year, leaving £116,952. 163. 2d, from 
which £120 has been deducted for dividend on new shares, and £100,000 
transferred to the general reserve. The balance (£16,832. 163. 2d.) is 
carried forward. 

During the half.year the unissued balance of 50,000 shares of the 
company's share capital was issued to the shareholders at a premium of 
£3 per share (or £13 each), and an official quotation has since been 
obtained. The balance of 5 per cent. Australian Government Subsidy 
Debenturea has been paid off with the exception of 18 debentures not yet 
presented for payment. Interest on these ceased from July 1 last. (The 
numbers of these 18 debentures are set out in the report). 

The duplicate cable between Victoria and Tasmania has been partially 
renewed at a cost of £13,239. 5з. 7d., which has been debited to general 
reserve. The necessity for improved telegraphic communication with the 
north of China having been demonstrated by the recent deplorable 
occurrences in that country, the company, in conjunction with the Creat 
Northern Telegraph Co., have been able to meet international require. 
menta by providing, at short notice, from their stocks of material in the 
Far East, cables between Shanghai, Chefoo, and Taku, with branch lines 
from Chefoo to Wei-hai-Wei, Port Artbur, and Kiaochau. These cables 
have been opened to the public without any additional charge being levied 
on traffic exchanged between China and Europe. 

The report referrs to the resiguation of the Most Hon. the Marquis of 
Tweeddale, K. T., of the chairmanship of the company, and to the election 
of Sir John Wolfe Barry, K.C.B., to fill the chair. 


Cape Electric Tramways (Ltd.). 


The directors’ report for the year ended June 30 states that the profit 
and loss account after provision for debenture interest shows a net balance 
to credit of £65,204. 4s. 5d., which, added to £15,615. ба. 9d. from last 
year, makes a gross available profit of £80,819. 11s. 2d. The directors 
have paid 9 per cent. by two interim dividends, the firat at the rate of 
4 per cent. paid on Feb. 26 (£16,000), and the second at the rate of 5 per 
cent. on Aug. 22 (£20,000). They have also placed to credit of r2serve 
£8,000 further, and have created a special reserve, to credit of which they 
have placed £12,000. These sums aggregate £56,000, and leave a balance 
of £24,819. 11s. 2d. still to be deait with, and out of which they now 
recommend that a bonus of 3 per cent. upon the capital should uow be 
paid, which will absorb £12,000. 

During the twelve months' working the Cape Town system has carried 
11,332,627 passengera, against 8,489,490 passengers, and the Port Elizabeth 
system has carried 2,967,420 passengers, against 2,563,259 passengers in 
the preceding year. The total of passengera carried on both systems is 
14,300,047, against 11,052,749, an increase in the preceding year of 
5,247,298. The number of passengers carried during the year was 
exceptionally high, and exceeded their anticipations as regards the 
natural increase of traffic consequent on the great influx of strangers 
into Cape Town, which resulted from the declaration of war. It 
may, however, be regarded аз certain that the business of the 
cumpapy continues steadily to increase, and to meet this increase 
the directors are making arrangements for providing additional power, 
and enlarging the power station, and are also increasing the rolling 
stock. The decisions in these important matters were arrived at after 
consideration of an exhaustive report of the chief consulting engineer to 
the company (Mr. F. Irvine), who was sent out to the Cape by the board at 
beginning of the year. During the past year the Hanover-street line has 
been opened, and latest advices informed them of the completion of 
the line to Tamboers Kloof. These extensions will, it is hoped, add con- 
siderably to the returns of the company. The extension to the dock gates 
is still under negotiation, and the line to Camps Bay is being energetically 
constructed. An extension of the trainway system of Port Elizabeth to 
Humewood bas also been sanctioned, and will shortly be proceeded with. 

The action in Cape Town entered into by the Eastern Telegraph Co. 
against the company for damages of £50,000, was tried before the judges 
of the Supreme Court of Cape Colony in February last, and resulted in an 
unanimous verdict in favour of your company by a full bench of judges. 
An appeal has been lodged before the Supreme Court of Judicature in this 
country, and the matter is still sub judice. . 


W. R. SYKES’ INTER LOCKING SIGNAL CO. (LTD.) — Major-Gen. C. S. 
Hutchinson, C.B., presided over the second meeting of this company on 
Tuesday. He said the reason why the meeting had been so long delayed 
was due to the trouble in making the audit, which was only completed a 
short time since. The result of the trading for the 12 months ended 
June 30 was not so satisfactory as had been expected, and this was due to 
the considerable increase in the price of raw material, and to the reorgani- 
sation that necessarily followed on the business being taken over by the 
company. With regard to the reorganisation of the company, the extra 
charges involved were due to the fact that, in addition to the salaries of 
the managers, which were very nearly the same as when tlie undertaking 


was а private concern —Mr. Sykes and his family, who were employed for 
а number of years before the company was made into a public one, and 
drew salaries to the amount of £1,404 a year, now drew a slight increase 
on that, the amount being £1,550, an increase of £146—there were now a 
board of directors to be paid, and also a secretary, the whole of 
which was previously included in the private family arrangement. 
Another cause was the indisposition of the railway companies to 
enter into arrangements for the introduction of Sykes’ block 
system. Many orders had been received. the execution of which 
the companies had asked to be put off until more prosperous times. 
The vendors ha4, therefore, entered into an arrangement not to receive 
the same amount of dividend as the subscribed shareholders until the 
latter had been paid a dividend at the rate of 6 per cent. That enabled 
shareholders to receive 6 per cent. this year, while the vendors would only 
receive 1 per cent. The profit for the six months (amounting to £4,023) 
had been carried to special reserve. The auditors thought this should 
have been used in reducing capital account, but the directors were advised 
by their solicitor that it was preferaule to keep it in the form adopted in 
the balance-sheet. Orders were coming in fairly well, but not so fast as 
the directors had hoped. "They had orders in hand at the present time to 
the extent of £14,000. Mr. Sykes was now engaged in the completion 
and erection of what they believed would prove a very valuable part of 
his inventions, He referred to a machine for use in railway stations, 
whereby the number of levers in a cabin would be very materially 
reduced. There was one being put up now in Glasgow in connection 
with very large works they were carrying on there, and the machine, 
which combined electrical working with mechanical working, would enable 
an apparatus of 65 levers to do the work of an apparatus which would 
contain, in the ordinary mode of dealing with signals and points, some 325. 
The apparatus would thus require only about one-fifth of the levers that 
would otherwise be necessary, and this, of course, if it proved successful, 
which they had every reason to suppose it would, would no doubt be a 
very valuable addition to the company's business. There had been a great 
many inquiries from railway companies with regard to the progress it was 
making, and as soon as it was in operation—which he believed would be 
six months hence—its value would be fully tested. Mr. Sykes’ new inven- 
tion would become part of the company’s assets in the ordinary course of 
things. Any invention made by Mr. Sykes necessarily caine to the company 
without charge. The report was adopted. 


ST. HELENS CABLE CO. (LTD.)—The first annual meeting of this coin- 
pany was held at St. Helens on Oct. 51. The chairman (Mr. G. E, Heyl- 
Dia) gave ап account of the pr made during the past 13 months, 
which he said was so satisfactory that although (the Warrington electric 
cible works had only been working for the past six months the board were 
in a position to recommend a dividend of 6 per cent. on the ordinary shares. 
The prospects of the company were as bright as could be wished, as the 
works were goiug night and day, and the continued addition of new plant 
waa being fully occupied as it was put down. The report was adopted 
unanimously, and а hearty vote of thanks to the chairman and directors 
terminated the proceedings. 


SWANSEA IMPROVEMENTS AND TRAMWAYS СО. —А meeting of this 
company was hell on Tuesday, when the report of the directors for 
the half-year ended June 30 was submitted. It stated that the tramways 
have been worked electrically since June 30. The rapid and frequent 
service now provided is much appreciated by the public, and the traffic 
receipts show an increase of more than 60 per cent. over those of last year, 
when working by horen The Swansea Corporation had applied for an 
order under the Light Railways Act to construct extensions, for some of 
which the company sought powers last year, but did not succeed owing 
to the opposition of the local authorities. "The directors were taking stepa 
to protect the company's interests. Аз stated in our last issue, this order 
bas been granted, the parties having come to an amicable arrangement. 


„== 


. ELECTRIC TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


| - 
Line. | Week 8 | No. | AGGREGATE, 

ended Е | or Dec weeks Amount | ELM 

1900 £ | „ £ £ 
Aberdeen Corporation... Oct. 27 612 + 116 21 15,721 + 2,079 
Birmingham ‘Tramways. „ 27 | 4,500 + 275 16 75,410 + 5,565 
Blackpool Corporation... „ 25 314 + 105 30 26,261 + 6,864 
Blackpool and Fleetwood ,, 27 | 217 — 21 17, 18,881 |+ 10 
Bolton Corporation ...... I 28 1,254 31 | 42,291 NET 
Bradford Corporation... „ 28 544,4 164 30, 15,637 + 3,530 
Brisbane Tramm Sept.12 | 1,913.4- 365 10, 18,600 |+ 3,782 
Bristol Trams & Carriage Oct. 26 | 2,975 + 68 17 58,872 + 743 
Buenos Ayres & Belgrano Sept.50 | 2,555 + 555, 13 29,121 .+ 252 
Central London Railway Oct. 27 | 6,102 ... 15 64,498 see 
City & South London Ry. „ 23 1,9866 4 821) 17, 26,458 4 10,159 
Cork Elec. Trama ......... „ 25 | 414+ 10 45 17,877 |+ 1,464 
Dover Corporation .. „ 27 181 + 1 50 7187 + 389 
Dublin & Lucan Rly. „ 27 7l + 5 17 1827 + 525 
Dublin United ....... , „ 26 3,429 + 401 17 64,859 | +8598 
Dublin Southern Dist. .. „ 26 | 741+ 1, 17 17,861 | 
*Glasgow Corporation. „„ 27 | 8,402 + 255. ... ү эё Ses 
Hull Corporation.... „ 27 | 1,530 | + 692, 17, 25,567 |+12,554 
Liverpool Corporation... „ 20 3, 549 +1,306 42 530,681 41,905 
Liverpool Overhead Rly. „ 28 1,518 — 112 17 28,894 + 1,090 
*Shefüeld Tramways......| , 28 i 2473 4 6253 43 96,286 4 33.962 


* Partly electrical, 
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MEMORANDA.—Bank rate 4 
gilver 29144. per oz. (Oct. 51). 
money, 98," 


CITY NOTES. 


d ' 
per cent. (since July 19, 1900). 


Price of 
Consols (28 per cent.) 98,5, —98]4 for 
2 9813 for account; 24 per cent. 974—98 (Oct. 31). 


| 
| 


Stocks ! 


and Shares " Continuation Days, Nov. 12 and 27; Ticket Days, Nov. 13 
and 28; Pay Days, Nov. 14 and 29; Mining Share Carry-over Days, 
Nov. 9 and 26. 


BRISBANE ELECTRIC SUPPLY CO. (LTD.)— The half-yearly report pre- 
sented at the meeting on Sept, 20 stated that the business of the company 
continued to expand, and that fresh customers were being connected every 
week, so that the new 50kw. Parker set, which was due at the end of the 
month would be at work none too soon to cope with the increased load. 
The output for the half-year was 125,000 unite, and the revenue for the 
same period £2,935. 


MUNICIPAL LOAN.—The Hoylake and West Kirby Council invite 
applications for a loan of £7,000 for electric lighting. Applications by 


14th inst. 


NEW ZEALAND ELECTRICAL SYNDICATE (LTD.)— Warrants for the 
half-year’s interest on the 6 per cent. first mortgage debentures, and for 
the half-year's dividend on the 7 per cent. cumulative preference shares have 


SIAM ELECTRICITY CO. (LTD.)—The report for the half-year ended 
June 50 was recently issued, and recommended the payment of a 4 per 
cent. dividend, Satisfactory progress has been made during the period, 
58 new customers having been connected. 


STOCK EXCHANGE NOTICES.— Application has been made to the Stock 
Exchange Committee to appoint a special settling day in, and to grant a 
quotation to the further issue of 150,000 £1 shares of the Castner- Kellner 
Alkali Оо. (Ltd.), and the ordinary and 7 per cent. cumulative preference 
£1 shares of the Electrolytic Alkali Co. (Ltd.). 
been asked to allow the further issue of 30,000 44 per cent. cumulative £5 
preference shares of the Charing Cross and Strand Electricity Supply 
Corporation (Ltd.). and 11,000 fully-paid £5 shares (Nos. 1 to 11,000) of the 
Hove Electric Lighting Co. (Ltd.), to be quoted in the official list. The 
last is a renewed application. 
undermentioned securities to be quoted in the official list :—60,000 
£10 fully-paid ordinary shares (Noe, 1 to 60,000), 59,987 6 per cent. £10 
fully-paid preference shares (within Nos. 1 to 60,000), and £300,000 33 per 
cent, mortgage debentures of £100 each (Nos. 1 to 5,000), of The Dublin 


United Tramways (1896) Co. (Ltd.). 


The committee has also 


The committee has also ordered the 


WEST INDIA AND PANAMA TELEGRAPH CO. (LTD.)—The profit of this 
company for the half-year ended June 30 being insufficient to provide the 
preference dividends, the directors have decided to take the sum required 
from reserve, and recommend the peyment of the usual dividends on the 


been posted. cumulative preference shares and 6d. per share on the ordinary shares. 
ELECTRICAL COMPANIES’ SHARE LIST. 
PREVIOUS Price RATE PER | Bustness Оон 
8 AME | pas МАМИ. | Wxex’s Риск, Wednesday. — Oxwr. Drvipxxp Dux, Dunixo WEEK 
* | РА | DEND, | OcT. 24. Oct. 31. ҮгкгрЕр, Enpina Ост, 81, 
ELECTRICITY SUPPLY COMPANIES. £&5s.d Highest | Lowest 
199,000 1 „ Bl'ckh'th & Gr’nw’ch D’st’ct Eloc.Lt.Or l. (fully pd. t i ! e - - oe 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Ог4..............| 12 13 12 13 314 1 eco a 3 
6,000 10 4/6 Do. 4% por Cent. Camulative Pref. ............... 19 11 10 11 4 110 эе . es 
£70,000| Btock 19/8 Do. 44 per Oant. Debenture Stock (red.) ...... | 102 10: 10? 105 4 6 6 - - ese 
19,661 5 2/6 Brompton & Kensington Electricity "EUNT * VA 7 8 7 8 315 0 ove А обо 
12,000 5 3/6 Do. 7 рег Cent. Preforence ..... See vaa — 8} 9k 84 94 3 13 8 | Marchand September oe 
20,000 5 ése Calcutta Elec. Sapply De ( (fally pald) UMEN 61 61 61 61 eee өө 63 - 
50,000 5 4/3 | Oharing Cross & Strand Electricity Supply Oorp. .. 9 10 9j 104 4 5 9 | February and August #5 91 
20,000 5 2/3 Do. 4% per Cont. Preference ..... 0646 Жа Jed 5} 6 5$ 6 815 0 АА 26 - ien 
34,000 5 276 „helses Electricity Supply Ordinary... .....x1& new 64 7 6 6} 411 6 — 6% 6} 
£150,000 | Stock 44% |* Do. 4% per Gent. Debenture Stock (red.) .. 110 113 110 113 4 011 June and December... "s e} 
8 ‚200,000 | $1,000 % | Ohicago Edison lstMort.57 80 yr.Gold Bonds(red.) .| 100 110 100 110 4 10 11 | April and October. . et ose 
70,579 10 8/0 | Olty of London Electric Lighting ей. uos „тера 8 9 8} 9% 4 4 3 | February and August 9 8} 
40,000 10 67 | Do. 8 per Cent. Camulative Pref. 00:020000 12} 13} 124 13{ 4 9 0 | January and July...... 131 134, 
£100,000| Stock 5% * Do. Б per Cent. Debenture Stock (red. NEC 13) 125 130 3 17 10 | June and Dccomber .. - ec 
40,000 10 4/0 | County of London and Brush Prov. Ordinary... .. . 81 9i 83 93 6 6 4 s - 
20,000 10 6/0 Do. 6 per Cent. Camalative Preference ...... . 11 12 11 12 5 0 0 | Marchand September — e 
£200,000| Stock 44% Do. 4 Deb. Stock Corts.(allpd )(red.) .... 1038 11 103 111 9. 139 | - 110 1993 
10, 200 5 T Folkestono Electricity Sapply Co. Ordinary 5j 6 5l 6 — - У - 
15,000 5 107 Kensington and Knightsbridge Огйіпагу ...... ..... . | 12 13 12 13 4 1 6 ә ose T 
10,000 5 62 | Do. ö per Cent. lat Preference ....4 soe . 6} 7 6} 7 4 2 7 | January and July...... dé мә 
110,000 3 „London Electric Supply Ordinary ..... „ «eo 14 2} 1} 2 see ова ees У 
49,840 5 3/0 Do, 6 per Cant. Preference ....., . . "s 41 5$ 44 5% 5 9 1 ane - 
&250,000| Stock 4% Do. 4 per Cont. Ist Mortgage Debentures... | 10) 102 10) 102 8 19 3 | Mar., June, Sept., Doo. se 6 
85, 10 6/0 | Metropolitan Elec. Supply Ord. ........ - 13} 14} 13] 144 3 15 10 April and Octo esos 13] - 
£220,000 | Stock 417 Do. 4k per Cent. Deb.Stock First Mortgage . „| 112 115 112 115 818 7 | Juneand Docomber .. » * 
£250,000} Stock 347 Do. 3 per Cent. Mort. Deb. Bear (red.) . 97 10) 97 109 8 10 7 | ove - РА 
6,452 10 | 6/0 | Notting Hill Electric Ordinary .. . 14b 153 15 15 . ё кы 
10,000 5 5/0 Oxford Electric Ordinary  ..... адре bee ed 58 " 6k b 6h 31611 - ғ УЯ 
300,000 1 1/6 | Rand Electric ..... — E E E RO EORNA 8 | $£ 112160 - өзө 
£135,000| Stock 5% River Plate El. Lt. & Т? с? n, Ltd., 57 lat Mor. Deb. REA 75 85 75 85 618 0 | January and July... 500 ove 
15,000 #100 $2 | Royal Electric Company of Montreal Shares . 165 135 165 185 4 6 6 April and October...... -— - 
£115,500 100 44% Do. 4% por Cent. Ist Mortgage Debentures ..| 102 104 2 104 4 6 7 | * XR 
40,000 5 5/0 St. James's aud Pall Mall Electrio Ordinary ..... se) TAS 16 15 16 410 8 February and August 158 es 
20,000 5 3/6 Do. 7 per Cont. Preference .. кё 8 9 8 4 317 8 " РА е рЫ 
£150,009 Stock un Do. 3} per Cent. Dabonture Stoc k ( (red. с а 97 100 Eg 101 bea г vr 5 
2,000 5 T Smithfield Markets Electric Supply Ordinary sy 7T 2 2} 2 2 ^ өөө - - 
450,000 Stock 47 Do. 47 Doebontures .. ——— 85 95 85 95 4 1 = M — 
65,000 5 de: South London Electric Sapply Ordinary... rae 5 2 3} 2 3} ase - гә <= 
79,900 5 5/0 | ve Electric 5 Reply nn ens ——.— 12 13 12 13 5 0 0 | Marchand September 124 12j 
29,437 6 * Do. Do. ——— 00200000 000 0050 11 12 li 12 on * 115 * 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,000 10 4/0 Blackpool and Flestwood Tramways... КОЕ ҮТЕ 14 18 14 16 315 0 -— sos - 
£167,900 100 5% Brisbane Tram way 5 per Cant. Dabanturos аде, ХАҢ 103 103 105 417 1 ons e $E 
50,000 10 14% | Bristol Tramwa ys and Carriage Ordinary .. each, ae 24 23 21 8 811 | February and August „ - 
25,000 10 E. Do.  CamaulativePreference(fally pd) . . 10] 151 lok 10{ 315 4 - ЖА 
£100,000 | Stock 42 | Do. 4 por Cent. Debenture8 ........ Mul 118 "390 118 120 3 в 1 | February and August - ЖА 
13,600 10 | 5/0 | British Columbia Electric Railway 5 i Prof... d 10 101 91 10} 417 6 | May and November .. 103 — 
45,000 10 ee e.... 13 14 7 3 1 — 134 13 
50,000 10 6/0 Do. 87 Cum. Pref. . 8 12 13 2 13 412 4 February and August 124 123 
£350,000 | Stock 5% Do. 5 рег Cent. Perpoti nal Debentures. , 123 120 123 414 e»; 122 1214 
40,000 5 3/0 | Buenos Ayres E Belgrano 6% A“ Qum. Pref,  ...... 41 5} 1 b 5148 °з 5 а 
27,500 5 „ хао срне зі 4i 3 4t m да Ф a 
£320,000| Stock 5% Do. 5 por Cent. Debentures . . . 104 107 105 108 414 4 - 106$ з 
£120,000 | Stock | 13/9 Do. 5% 2nd Deb. Sv k Prov. Certa. (all pi).. 98 93 96 9) 5 1 0 - ө 1 
206, 297 10 8/0 | Oentral London Ordinary .............. een of 10 10] 10 10} 217 1 June and December ... 1044 10}, 
£355,000 | Stock 117 9 South London Rallway Oon. Ordinary 58 61 53 61 2 5 2 | February and August "^ = 
37,500 10 1/5,1 Ordinary (Noa. 22,501 to 60,0299) ...... 5 6 5 6 29 4 РА „ өзө -s 
£150,000 | Stock 5% Do. брег Cent, Perpetual Preference (1801)... 138 143 133 143 3 911 m " - " 
£200,000 | Stock v | TDé (90) .... vor ABO. "ANS 130 135 314 1 = i i 
£244,315 | Stock тес Ро. 4 per Cent. Perpetaal Dabentare... „Kd 120 125 118 123 3 5 9 | May and November .. > » 
60,000 10 .. | Dablin United Trams. (1896) Ltd. ‚ Ordinary . dante acm Р 17 18 T | ө , : 
53,987 10 iss | Do. 6 per Cent. Preference...... 88 - 164 164 кз. А > 
£300,000 100 4% | Do. 34 per Cent. Mort. Debs, (red). Е 192 105 = avi $ : 
20,000 10 74% |tImperial Tramways Ordinary. —— гөн. 20 211 21 22 312 6 | March and Septembor | . ; 
10,000 10 67 f Do. 6 per Cent. Рге{өгөпсө.. bse sse l 18 15 14} 15 3 13 8 „ „ e we 
£300,000 | Stock 44% Ц Do. 4} por Cent. Debonture  ..,.....5...»« sosse.. 113 114 113 115 BATH January and July...... А eee 
30,000 10 1/3 | Kidderminster & District E. L. & Tr’ct’ nbz % Prot 666 91 10} T 417 7 May and November... | ec ese 
37,600 10 8% Liverpool Overhead Railway чо aoi se eee 8i 9 8! O1 4 8 9 | February and August os - 
10,000 10 57 Do. брег Cant. Preforonce..... . . 13} 13 13} 315 6 = А У: «s 
£125,000 | Btock 44 | Do. 4 per Cent. Dobonture .... Dae | 104 108 104 106 3 16 0 January and Joly...... % " 
£60,009 100 $7 | Montreal Scr’t R'lw'y St'rl'g 5% Morr. Debs. bn 101 198 104 106 416 0 ioe " 
£140,000 100 43% Do. Sterling 447 Dabe mtures (1933) oia 10 105 103 105 4 0 4 "^ A 
24,000 | 5 .. | New General Traction Ordinary . . . . , ЗФ 3} 3 3j SA n 2 
50,000 | 5 6/0 Do. брег Cent. Cumulative Proforonos — 44 5 4 5 6 0 0 Мау . . e . ves оге 
4,000 | 10 m Чара, Ashton and Hyde Elec. Tramway Ord......4 17 13 ? =8- Fem пагу апа August ast - 
4,000 10 8/0 9 per Oent. Preference ....,4..... 0. 00 — 10% 101 ; 413 0 sò - pt 
13,334 10 е Pottaries Electric Traction Ordinary — Lit 12 11 124 - — "^ 
20,000 10 5/0 Do. 6 рег Cent, Oumulative Preferenoe .......» | 94 10 9 104 415 3 Fobruary and August - 
£125,000 | Stock 13% Do, 44 per Cent. Dobanture Stock ... „„ . 104 107 104 107 DA RR 105} Ж 
$40,000 Stock 34 Waterloo and Olty Ordinary „ ee eee om mn 94 .97 94 97 2 2 June and December .. 01 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 


| МАМИ, 


TELEGRAPHS. 
rm Direct Telegraph e 4x ми "A (red.) ...... 


Моа sper III ТТК КК КК ABA 

O» Preferred . . . 
Do. rred SORT ОООО С ++ 

Commercial Cable Capital Stock 323õ3ů—*ã*̃ „ ‚—‚ ООО 


* Do per Cent. Debenture Stock . 
Oaba Submarine Ordinary Т ЛТ ха 


ЛТ КК КГ 


Do. Preference 10 per Count. . . . .. XÙ 
Direct Spanish 1. e PEPE — 

Do. 10 per Cent amulative Proference Soi 

Do. 4} per Cent. Debentures . „ео: 
Direct United States Cable ...... . . 6 6 


Direct West India Oable 44% Reg. Deb. (red) | * 
Eastern Ordinary ...... ......... . ä 
3% per г Cent. Preference Storm 
4 per Cent. Mort. Deb. Stock (red. * 
c AAA 
Do. (Nos. 250,001 {0300 ,000)ів’ dat 63 pm,all pd 
Do. 4 per Cent. Dobenture Stook ..... — ШЫ! 
*Eastern and S. African 4% Mort. Deb., 1909  ... 
Do.  4per Cent. Mauritius Sub. Daba. (rod.) ... 
Globe Tel ph and Trust 90600956669 20608 eit 
Do. per Cent. Preferenoo............... o e X 
Great Northern of Copenha 
Halifax & Bermuda Cable 4j 
r махы срчзарә рр ‚наев 550008 
London Platino-Brazilian 6 per Gent. Debs., 1004 
Pacific & European Tel, — Guar. Debs, (rod.) 
Reuter'a f 
Submarine Gables Trast .. ——— fi 
West African Telegraph .......................... . 
* Deo. 5 per Cent. Debentures (red.) — À 
West Coast of America...... .......... /—— 
* Do. 4 per Cent. Debentures - ^ 
West India and Panama .. — HÀ 
Do, 6 per Cent. lst Preference | — — 
Do. брег Cent. 2nd Preference ..................... 
* Do. брег Oant. Debentures ..... — 
oe 8 (late Brazilian Submarine) .. 
t. Debs. (2nd Series, 1906) . 
— 4 pee C. nt. Deb. Stock (rd.) ......„........« 


TELEPHONES. 
ОМИ Telephone (fully paid) .. |... „ eere seen sosoo 
Consolidated Telephone Con. and Mais. — cores: 
Monte Video Telephone Ordinary  ....., ..... 
5 ‚дк Cent. Preference ......... — 


% „„ 
„„ 


„ „„. 


o. 6 per Cant. Cumulative lat Preference. : 
6 per Cent. Camaulative 2nd Preference . 

6 per Cent. Non-Camalative 3rd Pref, . 
Debeonture Stock 3% per Oant. (red.) ...... 
Do.  4perCent. D ичише Stock . 


Orlental .. n “xd 
United River Plate „„ „„ rr 
А ро, 5% Oamulativo Proferonce..,...... 


6 por Oant, Debenture Stock (red. )...... зе еа 


ELECTRIC MANUFACTURING &o. COMPANIES. 


Alliance Electrical Co. 57 Cum, Pref...........e ees 
Aron Electricity Meter 6 per Cent. Оаа. Pref, ...... 
British Electric Works Oo. Ordinary .................. 


Do. 5 per Oent. Cumulative Preference ...... 

Do. rst Mortgage Debentures ...... ..... oe 
British Insulated Wire Ordinary ..... КЕЧА 90 bes: 

Ро. 6 per Cent. Preference ..........е+»в..в›»е...... 


British Westinghouse 87 Preference .................. 


Brush Electrical Engineering ..... “Т —— 
Do. £l paid... N 
Do. 3 per Cent. Prof. Non- Oum. we — 
Do. £1 paid... 

Do. 4 per Cent. Perpetual ist Deb. Stook... 
D Peepetdal 2nd Debenture Stock 


о. 
Callender's Cable Construction Ord.. ze 

Do. 5 per Cent. Camulative Preference .. 

Do. 4% per Cent. Ist Mortgage Deb. (rei.j... 
Castner- Kelinor Alkali Oo, (fally paid) .. 

Do. 17 First Mort. Deb. (red.) . 
Chadburn's Ship Telegraph Ordinary . - 

Do. 6 per Cent. Camulative Preference .. 
Orompton € Со. (Nos. 1 to 32,093) .. 

Do. Ур er Cent. First Mortgage Deb. (red. 1 
Davis ‘and Timmins 6 per Cant, Cam. Prof. ........... 
Edison and Swan United (“A“ Shares) (£3 paid)... 

Do. Pr sn Pastas ed vum Ecke 

Do. per Cent. Mortgage Deb.Stock (rei. ў: 

Do. 5% 2nd Deb. Standing Prov. Certs (all pd) 
Edmundson'a Electricity Corporation Ord, ........,. 


к? '& йй 


^ 


0 44 per Cent. First Mort. Deb. (red. s 
| Electric Construction Co. (Limited) .............. — 
Do. 7 per Cent. Camulative Preference ......... 
Do. 4 per Cent. Ist Mortgage Deb. (red.) ...... 
Henley’s Telegraph Works Ordinary ................. 
Do. 4 per Uont: Preferenoe ............ ..... cares 
Do. per Cent. Mortgage Deb. Stook (rei. los 


India Rubber, Gutta Percha, &3,, Works 
Do. 4 per Cent. lst Mortgage Deb. (rei. 

Telegraph Construction and Maintenance ....... 
Do. 4 per Cent. Debeature Bonds, 1909 . 


Do. Manufacturing Ordinary ..................... 
Do, брег Cent. Cumulative Preferences 
Willans and Robinson Ordinary ....................-. — 
Do. 6 por Cant. Cum ilative Proforence е 
Do. 4 per Cent. lst Mortgage Debentures ... 


* In caloulating the уш; on (his «oourity, a! owance has been made for accrued interest, but 


Previous 
Wxxx's Parcs, 
Ост. 21. 
99 103 
85 90 
51 57 
934 110% 
10} 10} 
166 175 
1 1 105, 
15 16 
4 6 
ч 10 
1007 104% 
10; 101 
99 102 
149 154 
gu 102 
115 120 
13 16 
6 7 
lla 119 
93 102 
1007 1037 
101 11 
15 15 
32 31 
93 101 
49 63 
103 106 
100 103 
7 4 
124 129 
95 m 
10) 103 
ві 1 
7% 

6 7 
105 108 
144 15 
103 108 
192 195 
2} 3} 
| è 

1 

i T 
13 15 
13 15 
5 5} 
93 39 
101 101 
1 

4 $ 
4 5 
104 107 
1 1 


97 9) 
10 ll 
5} s} 
4 5 
18 1 
2 2} 
108 111 
102 104 
121 13$ 
5 5 
110 114 
1 1 
97 1?0 
1 
là 
3 4 
93 103 
{ 1 
1 2 
34 4t 
92 
95 120 
4 5 
101 104 
2 2} 
21 3i 
102 105 
12 131 
5 5k 
108 113 
20 21 
9) 102 
85 39 
101 101 
104 lij 
5 5 
1o} uj 
6j 7 
105 197 


97 9) 
10 11 
6 6} 
4 5t 
13 14 
2 21 
103 111 
104 101 
12) 13} 
5 54 
110 114 
1 1} 
97 100 
{ 1 
là 
31 4} 
— un 
l 
1} 2 
3% 4 
90 92 
98 10) 
43 5 
101 101 
2 2 
2 ji 
102 105 
13 124 
5 Gk 
103 112 
20 21 
9) 102 
36 10 
101 101 
104 111 
5} 6i 
10 11 
61 7 
105 107 


Prioe 
Wednesday, 
Oct, 31. 
99 103 
85 90 
52 54 
10} 14 
0 0 
165 175 
10! 103 
6 7 
14 15 
3 4 
D 10 
100% 104% 
10} 1°% 
99 102 
149 154 
83 102 
113 118 
li 154 
6 74 
114 119 
93 102 
109% 1037 
10k 11 
15 154 
81 33 
93 lol 
43 62 
103 106 
100 103 
7 8 
125 139 

E 
93 101 
10) 103 
1 1 
64 74 
6 7 
105 103 
14} 15 
108 108 
102 105 
8 33 
1 
4 14 
13 15 
13 15 
5 5l 
93 91 
101 101 
1 
4 5 
4 5 
104 107 


Окхт, 


I 
Р 


— — 

— 

-— 
ооб ы-н оь ø 


— 


— 


ou S S S8 
16 „0 e SGS mun SaF 88688 


— — 
: чоч, 
— 


С — — — 
„ rens ~ 


2 m; — 


rr eee SOO CO eee eren gl J| 
©: 


~ a С Ф о ~ D о сл ет с^ 
©; © H 
а^ 
K m * 8888688 - 


— 
[29 
a 


~ Ф 
со 
— 


18 


чоо о 


p ~ 


Se — 
Фоков оф сз о о-о н -о О; С. 4С: 


м ць CO >» Ct CO > CO CO u^ ы» Сл CO ы» сл a C» a- C» 00 C" e C^ ©з CS a Cb CO v Dn a е с ae. № > 
— 2 + 
ce 


TE 


The London Stock Bxchange Oommitice refuses to quote thess. 
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| 


Drvir»xxp Don. Donne Wien 
Expo Ост. З! 
| "m Lowest 
January and Jaly. ove LLLI 
June and Dooem ... 9 Lond 
Feb., May, Aug., Nov. 53 511 
ә га 1 95 
" , 1 10,7, 
Jan., Apr., Jay, Oct. —2 - 
[IT] . 1024 1021 
Fobraüary and August e n 
April'and October... — 2 
January and July. — 
Jan., Apr., July, Oot. 10H ө 
June yv Jal mber T 155 149 
an., Apr. Oct. 
pr., July, 100] r+ 
May and November .. ES tee 
Jan., Apr., July, Oct. l4! eee { 
February and August а; — 
February and August — ose 
May and November .. өө? „өө 
Jan., Apr., July, Oct. 1 101 
January and. Jaly... 31 > 
June and December .. 9 — 
May and November .. - one 
March and September - - 
June and December .. ө E 
April and October...... E ө 
December and Jul se — 
March and Septem — bee - 
LIII oe 
January and Jal rf ... 
May and November. i — 
= 715 — 
January and uds: es — 
Mar., June, Oct., Dec. 141 141 
June 'and December ... - — 
ow“ 101 =.. 
| August COCO COE Oe OO Cet eee eee se. 
| July ——— — * ... „өө 
Novomber [ҮТҮ Т ТГ ... ove 
Febraary and August 45 4l 
Ld LI] 13 -- 
" LET % t o 
Jane'and Docember А vb 93 
s 103 M 
aly ... ТОТО? ... ee 
Jane and December .. - — 
" » .. o 
March and Soptember NT. чи 
LIII ee ee 
September . e е2 
эу: ud кы 
Mach snd So tam ber са x 
Ja aua y and July ....., — 
- = 13} 122 
„ J. 53 eee 
November and Мау... r А woe 
March hi КИРА LITET 6 eee 
January and July. . 3 — 
os »" mI II 
February and August = Ex 
June ‘and December $e = өз 
Half. early . 41 
|J amisy and July... ET a 
Jul .. 37 one 
January and "July... - 
February and August | 13] 128 
” " | 513 азе 
s9 * | PII 
И] » | 301, "ТТ 
March and Sepiember РЕ — 
March and July .. 33 3jk 
January and July .....| 22а P 
see | 1 1 i 8 
eee | 5,9 eee 
April and Ootecbsr...... 11 ave 
May and November «| ка — 
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PARIS EXHIBITION. 
ELECTRIC INSTALLATION 


ON SALE 


CONSISTING of Mather & Platt Multipolar Shunt 


Wound Dynamo having an output of 220 to 


250 volts and 1,400 amperes at 105 revolutions per 
minute, driven by one of Galloways’ 600 H.P. vertical 
compound engine, cylinders 18in. and 34in.,, stroke 
3ft. Oin., Corliss valves, forced lubrication, ejector 
condenser, and centrifugal pumps. 
at the Exhibition. 


In daily operation 


FOR FULL DETAILS AND PRICE, APPLY 


CALLOWAYS Ltd., Manchester. 


OHEAP PREPAID ADVERTISEMENTS 
relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “ Тнв ELEBO- 


FRIOIAN " af the speotal low rates : 
| Three Lines and under — әәә аа — 1 4. 
Per Line after - == (.. 
Nine Words to the Line. 
Cash must accompany all orders for i inserted at these rates 


advertisements 
if inserted to account,” they will be charged full scale rate. 


SITUATIONS VACANT AND WANTED, &c. 


WANTED, for Colombo, Ceylon, an outside ELECTRICAL 


ENGINEER, thoroughly experienced in the laying and maintenance of high 
and low-tension mains, solid and conduit үш must be a fully qualifled electrician, 
unmarried, and not less than 25 years old. Salary £20 a month.— Apply, by letter, 
stating age and qualifications, to THB SECRETARY, United Planters’ Co. of Ceylon, 


g 
Ltd., 11, St. Benet Place, Gracechurch-street, E. C. 


A SSISTANT MANAGER.—WANTED, by a Publishing 

Company, an Assistant Manager for the Commercial Department having а 
good knowledge of the Electrical and Allied trades throughout the Country. A 
good opening for a competent man. — Apply, by letter, stating salary required, to 
t АА, care of Hart's Advertising Uffices, Maltravers House, Arundle-s‘reet, 
Strand, W.C. 


ANTED, a young TELEPHONE ENGINEER (single) 

to go abroad, with good technical education, thoroughly experienced in 

inside and outside telephone work, and capable of taking charges of the staff and 

working of a telephone exchange. Apply, by letter, stativg age, experience and 
salary expected.— Address, Box 1,617, „Royal Exchange, London, E.C. 


RAUGHTSMAN, used to Switchboard work, must be 
smart and reliable, опе with workshop experience prenra арро ALME 
age, experience and wages required, to Box No. 3,814, Electrician Office, ebary- 
court, Fleet-street, London. 


UPIL.—The Engineer of a large system of -Electric Tram- 
ways has a VACANCY for a PREMIUM PUPIL.—Apply, 8,817, Blectrician 
Office, Salisbury-court, Fleet. street, London. 


REMIUM PUPIL WANTED by Engineer of an Electric 
Light and Power Station.—For perticulars apply to W. C. 8.” Rlect / ioian 
Office, Salisbury-court, Fleet-street, London. 


J ECIRICAL ENGINEER, (Stud. Inst. E. E.) young, desires 
EMPLOYMENT with firm of Manufacturing or Consulting Electricians, to 

supervise erection and testing of lighting and power plants; seven years’ varied 
ractical and college theoretical training. Highest references.—Apply, RUPERT 
AITE, 47, East Mount- road, York. 


[ELECTRIC WIRES and CABLES.—Specialist with over 


twenty years’ experience in all branches of cable manufacture as Engineer and 
Manager of large cable works at home and abroad, desires suitable position in 
existing concern, or would be willing to desiga, erect and manage new cable factory. 
Address, SPECIALIST," Electrician Office, Balisbury-court, Fleet-street, London. 


ELIABLE steady BRASS TURNER (non-society) good 
vice hand, wants job. Capable of taking charge; worked Cooper's Lathe.— 
TURNER, 174, Churton-street, sw, 
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TO ELECTRICIANS, BRASS FINISHERS and OTHERS. 
Bend for circulars of our milling machines, lathes, &. Several good second- 
hand for sale, also several es.—Call 100, Houndsditch, London, or write to 
BRITANNIA TOOL FACTORY, Colchester. 
For good SOUND CASTINGS apply BRITANNIA Co., Colchester. 


— LE ME 
square, Fleet-street, ILO. 


—————M 


TO MECHANICS’ INSTITUTES, Public Libraries and 

other Institutions. -=Mess rs. Harry South & Co.. Limited, 10 and 12, Garrick- 
street, London, W C., have sevcral years' numbers of The Electrician and Electrical 
Review to be given away free on application. 


SECONDHAND 


ELECTRICAL MACHINERY. 


Mesers. THOMPSON, SON & OU., of New York, have 
a LARGE QUANTITY of 
DYNAMOS, MOTORS, SWITOHES, ARO 
LAMPS, ENGINES, BOILERS, &o., &o.,' 
in Stock, of Standard makes, for Immediate Delivery. 
COMPLETE EQUIPMENT FOR ELECTRIC LIGHTING 
PLANTS OR STREET RAILWAY SBRVICB. 
Write for Catalogue and particulars to— 
W. H. MERRIMAN, “ Lerne =. 
а а g LONDON, в.з. 


—————— 


NOW READY. 


With Numerous Illustrations. Demy 8уо. Paper Covers. Price 2/G net, post free. 


THE THEORY OF COMMUTATION. 


Ву C. C. HAWKINS, M. A., M. I. E. E. 


„THE THRORY OF COMMUTATION " dea's with commutation 
in the continuous-current dynamo, and has special reference to 
Prof. Arnold and Dr. Mie's method of taking into account the 

. Contact resistance of the copper or carbon brushes in the 
mathematical equation of the short-circuit current. 
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— АКЫ LONDON. 


The ROYAL BAR-LOCK TYPE- 
WRITER, with its writing in plain 
sight, constitutes supreme excellence 
in Typewriters. It is the most perfect 
expression of mechanicai skill that has 
yet been produced in the form of a 
Writing Machine. 


Full particulars and New Art Catalogue post free on application to Her Majesty's Typewriter Makers, 


THE TYPEWRITER CO., LTD., ч 4 16, QUEEN VICTORIA STRE BT, 


DAVEY, PAXMAN & C0. L Cas 


Gngineers and Moifermakers. 
Speolality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Enginos of all Sizos up to 1, 800 h. p. The “ECONOMIC Boiler is one of the best 

сее———————— steam generators before the publie not only 

Portable and Semi-Portable Engines for efficiency, but for Economy and Dura. 
Jemi-Fixed Engines and Boilers, bility This Boiler eontains 

good features and high qualities, and is 


friple-Expansion Engines, MILLS, and FACTORIES, &e., WITH 
Corliss and Trip Gear Engines SUCCESS TM 
Horizontal Winding 


Cornish, Lancashire, ш Essex," V Loco- 
motive, “ Economic,” Safety, Water-Tube, 
Marine, and other Boilers, 


| D. Р. & 60. ARE MAKERS OF HICH-CLASS STEAM 
BOILERS OF EVERY DESCRIPTION, 


| ALL RIVET HOLES DRILLED. 


= РЕ 0000000000 
Telegraph Address: ' РАЕМАЛ,ООТОНЕВТЕЕ. Paxman’ А Patont xs Economie" Steam Boiler. BOILERS MADE UP TO 2601 WORKINC PRESSURE. 
Ostalogue and full particulars, with Photos and Prices, post free on application to 


DAVEY, РАХМАН & CO., Ld., Engineers, COLOHESTER, 


London Office: 78, QUEEN 55 STREET, E. 8. 
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MixisTEBIAL changes are almost always attended with risk, 
and invariably give rise to misgiviags when new appointments 
are made, as in the present readjustment of officials, for purely 
political or party reasons. We cannot but regret Mr. Rrrcure!'s 
withdrawal from the Board of Trade for the higher duties 
of the Home Office. His successor, Mr. GERALD BALFOUR, 
however, is said to be a good business man, and, like the rest 
of the distinguished family to which he belongs, a zealous public 
servant and hard worker. At the Local Government Board 
the new president, Mr. WALTER Lone, may have opportunities of 
directing municipal trading into sound and legitimate channels, 
without exactly muzzling it as he did the canine community. 
Mr. Austen CHAMBERLAIN as Financial Secretary to the 
Treasury, if he is to represent Post Office affairs in the 
House of Commons, will have a hard task, following in the 
wake of such a man as Mr. Hansury. As to the Post Office 
itself, the parliamentary chief remains as before in the Upper 
. Chamber—and Mr. Hennixez Heaton has not yet been found 
a place there. 

— — 

Tug Committee appointed by the Manchester Corporation 
to enquire into the charges made against Alderman Hicorx- 
воттом by Mr. 8. Моввовү Wrams, while fully exonerating 
him in their report from the more serious charges, stigmatise 
his action in tendering as a sub-contractor for cranes for 
Corporation contracts as “altogether improper.” (A long 
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Prick Sixpence Cid. 
Abroad, 8d., or 16 cents, or 800, or 10р/. 


précis of the report will be found in another column.) 
As a result, Mr. Hiccinsorrom has not only resigned 
his position as Chairman of the Electricity Committee, but 
has also declined the Lord Mayoralty, to which he had been 
nominated, retiring in fact altogether from civic life. In 
spite of his indiscretion in the matter investigated by the 
Committee, the good wishes of the electrical profession 
go with him. He has certainly contributed largely to the 
signal success of the Manchester electricity undertaking. 


= 


In spite of guard wires and devices which are constantly 
being patented for automatically switching off an overhead 
traction wire when it breaks or another wire comes in contact 
with it, accidents are being continually reported owing to such 
causes. In most cases they are of a slight nature, since the 
pressure is limited to 500 volts, but they are most regrettable 
as likely to produce a scare similar to the famous overhead 
wire scare in America a few years ago, and to prejudice the 
public against the most practical and economical form of 
electric traction. Recently accidents of this nature have 
occurred in Carlisle and Plymouth in this country, and great 
prominence has been given to one which occurred in Vienna 
last Friday. In the latter case two people coming into con- 
tact with a telephone wire which had fallen across the trolley 
wire were severely burned, and doubts were entertained as to 
the recovery of one of them. We think that traction engineers 
should experiment more than they do, and on a large scale, 
with protective devices, and not confine themselves merely to 
those insisted upon by the Board of Trade and similar 


authorities. 
aaa 


In another column we give a short notice of some 
experiments by M. Guarini on the propagation of Hertzian 
waves along wires and through air. They are chiefly 
interesting in that their results agree very perfectly with 
what might have been expocted under the conditions 
imposed. Of course, confirmatory experiments in any not 
thoroughly explored department of science are always 
welcome and, indeed, necessary; and in any department 
such as this with which M. Guarini deals, and in which our 
experimental knowledge is yet rather vague and uncoordinated, 
such observations are especially important. But these par- 
ticular experiments would have been much more valuable had 
M. Guarmi taken more completely into consideration the 
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numerical values of those electrodynamical quantities, such 
as the inductances of the secondary coil and of the single wire, 
which govern the behaviour of the apparatus in any given 
case. The conscientious quantitative comparison of observa- 
tions and calculations could not fail, we consider, to lead 
to discoveries of importance in this fecund branch of science. 
And, in general, if more of published researches were under- 
taken rather with a view to unveiling disparities than with 
the aim of merely confirming what can easily be foreseen, not 
only would much labour be saved, but, besides, science would 
benefit more appreciably. This applies not only to the work 
of young investigators who, like M. Guarini, are just feeling 
their way, but also to many more able and experienced men 
who are too prone to make use of the experimental facilities 
at their disposal rather to demonstrate scientific truisms than 
to pursue useful research. 


— d 9——  — —— 


Electro-Harmonic Society.—Major R. E. D. Crompton will 
preside at the concert of the Electro-Harmonic Society on 
Friday, November 16th. 


„The Last Signs of Life."— We are informed that the 
Mons. А. D. Waller, mentioned in the note under this title in 
our last issue, is Dr. Augustus D. Waller, F. R. S., who is 
well known аз the author of Waller's Physiology,“ &oc. 


Personal.—It is currently reported that Mr. R. E. B. 
Crompton, Major Commanding the Electrical Engineers (R. E.) 
Volunteers, has been retained by the War Office to draw up a 
scheme for a more extensive and better organised employment 
of traction engines for war purposes, 


Date of Interruption. 


Latakia— Cyprus. 22223 June 21, 1899 
Tangier — Tarifa. J) Jan. 3, 1900 
Ceara—Maranbam . 2. Feb. 20, 1900 
Par —Maranam . 22 Mar. 2, 1900 
MóÓle-St. Nicolas — Cap Haitien Mar. 7, 1900 
Zanzibar Mombaa . Sept. 20, 1900 
Pararmaribo— Cayenne . Oct. 6. 1900 


New Anglo-Dutch Cable.— In consequence of the growth 
of telegraphic correspondence between Great Britain and 
Holland, a new jointly-owned cable connecting the two 
countries has just been submerged by the former adminis- 
tration. The cable was manufactured by W. T. Henley’s 
Telegraph Works Co., has a length of 111:68 nauts, and 
contains four conductors. It duplicates the Benacre- Zandvoort 
line, completed in 1884, and has been laid to the south of that 
section. 


Municipal Electrical Association.—We have received copies 
of the Proceedings of the Municipal Electrical Association for 
1899 and 1900, containing reprints of the Papers read at the 
fourth and fifth general meetings at Bristol, Huddersfield, and 
Leeds, with abstracts of the discussions, The volumes also 
contain the annual reports of the Council of the Association, 
the balance-sheets, and give an account of the proceedings at 
the Saturday business meetings. Copies may be obtained from 
Mr. A. B. Mountain, Corporation Electricity Supply Station, 
Huddersfield, at 8s. 6d. each. 


Maps of Telegraphic Communications.—It is officially 
announced that corrections are necessary to the latest maps 
of telegraphic commanications published by the International 
Telegraph Bureau, Berne. The map of the European system, 
published in 1898, incorrectly shows two cables from Prevesa 
(Corfu) to Vallona. These have never been laid, and should 
be erased. The map, in four sheets, of the extra-European 
system, published in 1899, indicates a land line connecting 
the offices of Kotonou (Porto-Novo) and Lagos. This does not 
exist; the land line shown as connecting Quetta-Lome-Klein 
Popo to Whyda and Kotonou stops at the latter station. 


Institution of Civil Engineers.— The eighty-second session 
of the Institution of Civil Engineers was opened on Tuesday 
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last, when the new president, Mr. James Mansergh, delivered 
his presidential address. The medals and premiums awarded 
last session having been delivered to the recipients, a reception 
was held in the library of the Institution. The company included 
Lord Kelvin, Sir Frederick Bramwell, Sir Benjamin Baker, 
Sir John Wolfe Barry, Sir Douglas Fox, Sir William Preece, 
Sir Frederick Abel) Sir Alexander Binnie, and Mr. Alexander 
Siemens. 


A Cross-Channel Elevated Railway.—It frequently happens 
that New York daily papers receive highly interesting pieces 
of news from England long before they have been published in 
this country, but these are not always so exciting as the 
following item in a New York daily paper : A certain ‘‘ Count 
Bompio Pieri " is said to have designed an eleotric overhead 
railway across the English Channel. He proposes, our con- 
temporary says, to stretch two cables across the Straits of 
Dover and hold them aloft by means of captive balloons. The 
cables are to support the car, and also to serve as conductors 
for the current. Captive balloons are to be employed, also, to 
convey the passengers to the line at the terminal stations. 


Fast-Speed v. Slow-Speed Engines.—In the course of his 
presidential address to the Liverpool Engineering Society on 
Wednesday, Mr. J. A. F. Aspinall (who succeeds Mr. Bromley- 
Holmes as President) referred to the question of fast versus 
slow-speed engines in traction power houses. He considered 
that the Liverpool tramways might be said to have clearly 
demonstrated that the British form of high-speed engine, 
with direct driving, was eminently suited to work of this 
kind. The apostles of the widespread theory that slow-speed 
engines produced elsewhere were alone capable of dealing with 
electric traction ‘‘ could hardly be considered to have kept a 
judicial balance between their engineering knowledge and 
their commercial desires.” 


Royal Society Medals.— Among those to whom the Council 
of the Royal Society have adjudicated medals are Prof. 
Marcellin Berthelot, foreign member of the Royal Society, to 
whom the Copley Medal is t> be awarded for his brilliant 
services to chemical science; Prof. Antoine Henri Becquerel, 
who receives the Romford Medal for his discoveries in radia- 
tion proceeding from uranium ; and Major Percy Alexander 
MacMahon, F.R.S., the recipient of a Royal Medal for the 
number and range of his contributions to mathematical science. 
The medals will, according to the usual custom, be presented at 
the anniversary meeting on November 80th, and the Society's 
dinner is announced to take place at the Whitehall Rooms on 
the evening of the same day. 


Röntgen Society.—On Thursday, November 2nd, the Röntgen 
Society held its first meeting of the session, and Dr. J. B. 
Macintyre delivered his inaugural address. He reviewed the 
progress that has been made in the design and construction of 
apparatus and methods of employing it, but dealt chiefly with 
the medical and surgical aspect, i..., rather with results than 
means. Referring to а statement made in one of the leading 
medical journals that the importance of the X-rays had been 
over-estimated, he said that it was difficult to see what could 
give rise to extreme disappointment unless too high expecta- 
tions were formed at the beginning of this new and progressive 
science. At the conclusion of his address Dr. Macintyre 
announced that he had been permitted by the Council to offer 
а gold medal for the best X-ray tube for practical purposes 
submitted to the Society during the year 1901. 


Royal Institution—A general monthly meeting of the 
members of the Royal Institution was held on Monday, the 
5th inst, Sir James Crichton-Browne, treasurer and vice 
president, in the chair. The special thanks of the members 
were returned to Dr. Frank McClean, F. R S., for his donation 
of £50 to the fund for the promotion of experimental resear¢ 
at low temperatures, and to Dr. Rudolph Messel for his present 
of a bronze bust of Sir Humphry Davy. — The annual course 
of Christmas lectures, specially adapted to young people, will 
be delivered by Sir Robert S. Ball, F.R.S., Lowndean Pro 
fessor of Astronomy in the University of Cambridge, the 
subject being Great Chapters in the Book of Nature.“ a 
first lecture will take place on Thursday, December 27, & 
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8 o'clock, and the remaining lectures will be delivered on 
December 29, 1900, and on January 1, 3, 5, and 8, 1901. 


Accident at the Lyons Tramway Power-House.—On 
Monday morning a disastrous boiler explosion occurred at one 
of the power-houses which furnishes current to the Lyons 
tramways. The boilers are arranged in one row, divided into 
three sections, the two external sections containing five 
boilers each, and the middle one six. It appears that a 
boiler in the centre of these three sections had been slightly 
cracked close to the furnace door, and it is assumed that in 
giving way it produced explosions as well in the two boilers 
adjoining it. Happily the effects did not extend to the whole 
row. The escaping steam severely scalded all the workmen 
on the shift. Two were killed, and six burned or bruised more 
or less dangerously. The tramway traffic in Lyons is totally 
interrupted, as the remaining power-house can only supply 
sufficient current to work the line between Lyons and 
Ouillins. 

Wireless Telegraphy.—We announced last week that the 
fitting of the Ostend-Dover mail boats with Marconi’s 
apparatus was then actively progressing. On Sunday last the 
installation which has been placed on the Princess Clementine 
was practically tested. The apparatus was accommodated in 
one of the starboard deck cabins, and the corresponding air- 
wire ran to an extension of the foremast ; the land apparatus 
is situated at La Panne, between Ostend and Dunkirk, 61 miles 
from Dover. Messages were exchanged continuously from the 
time of leaving Ostend till Dover was reached, the rate of trans- 
mission being about 20 words per minute. The apparatus 
employed is similar to that made use of for previous experi- 
ments of a like nature, and does not include the syntonous or 
selective devices, the construction of which has recently been 
announced. Later this week the vessel was placed in com- 
munication with the English coast while on her journey, the 
consent of the English authorities having been obtained, it 
is said, after some difficulty. 


The London Technical Education Gazette.—The current 
double number of the London Technical Education Gazette, 
a journal which is the official publication. of the Technical 
Education Board of the London County Council, consists 
of a detailed list of evening classes that are being con- 
ducted in London during the session 1900-1, and contains 
127 pages. A rapid glance through the long list shows 
that in every branch in which tuition is given—that is 
to say, in nearly every branch of learning—a very large 
increase in the number of classes has taken place during the 
last few years. Whether the supply is exceeding the demand 
cannot be seen, of course, till a similarly detailed list of 
attendances be published. Engineering and trade classes 
have multiplied in a gratifying manner, and now with com- 
mercial subjects bulk largely in the list. The number of 
classes preparing for the London University degrees has also 
undergone considerable increase, and now, apparently, form 
a not unimportant part of the whole. On turning to certain 
pages on which are given the details of some of the classes, 
we regret to find certain inaccuracies which ought not to 
occur in an official publication. 


Manchester Association of Engineers.—At a meeting on 
Saturday last a discussion was held on The Paris Exhibition 
and its Lessons and Suggestions for Engineers." Mr. F. 
Ashbury opened the discussion and reviewed all the architec- 
tural features. Mr. Hans Renold followed, and referred 
chiefly to metallurgical subjects. Mr. С. Day described 
the engines at the exhibition. He considered other 
countries were specially behind England in high-speed 
engines, and he wondered why French engineers had not 
devoted more attention to these types. In the case of 
slow- speed engines Continental nations ran us close 
and in some cases surpassed us. He thought English 
manufacturers had much to learn with regard to putting a 
good appearance on everything, and showing their plant to 
its best advantage. Mr. Saxon, while agreeing that English 
manufacturers should pay more attention to design and finish, 
argued that many foreign designs which had been much 
admired were adapted from English engines. Mr. J. Nasmith 


said that finish was not the most important thing. German, 
French, and Swiss engines were holding their own against 
English competition owing to the closer attention which was 
given to details. 


Electrical Power from Windmills.—In an article in a recent 
number of the Elektrotechnischer Anzieger an electrical installa- 
tion whose motive power is the wind is described by Herr Gustav 
Conz, who designed and erected it. The author, after some 
considerable experience of the winds of the northern coasts of 


Germany, concluded that power for continuous lighting, &c., 


was available in abundance provided that a large battery of 
accumulators formed part of the installation. At Kappeln, in 
Schleswig-Holstein, a Neumann wind turbine has been 
erected. Its diameter is 86ft. and its effective surface about 
900 sq. ft. Its speed is regulated, by the automatic turning 
of its vanes, to about 11 reva. per min.; and at this speed 
in a wind of velocity 7}. per sec. the turbine yields about 
80 up. This power is transmitted to a 80 H. p. 
shunt-wound dynamo running at 700 revs. per min. 
and giving 120 amperes at 160 volts. The battery 
has a capacity of 66,000 watt hours. The author states that 
as soon as the wind attains a velocity of 74ft. per sec. the 
dynamo can be given its full load, and, also, that while 
the wind is rising to the velocity mentioned the charging of the 
cells may be proceeded with. It is not found necessary when 
charging the accumulators to use any automatic cutout, 
because whenever the wind falls temporarily the battery is 
usually drawn upon to only a trifling extent to keep up the 
speed of the turbine. We are not told how sparking is obviated 
when the dynamo is running as a motor with a forward lead 
to the brushes. The positive pole of the dynamo is connected 
permanently to one terminal of the battery and the negative 
pole to a charging switch. The pressure of the lighting circuit 
is, however, kept constant at 110 volts by means of an auto- 
matic cell switch. In order to charge large batteries for 
district lighting, the author recommends that a number of 
wind turbines be erected with dynamos in parallel delivering 
their currents to a common central battery. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY, ) November 9th. 
PHYSICAL SOCIETY. 
5 p.m. Meeting in the Chemical Society's Rooms, Burlington House. 
Agenda: (1) “Electromotive Force and Osmotic Pressure,” by 
Dr. В. А. Lehfeldt ; (2) “ On Astigmatic Lenses,” by R. J, Sowter ; 
(5) а, “Оп а Phase-Turniog Apparatus for Use with Electro- 
static Voltmeters”; b, On a Method of Measuring Power in 
Alternate-Current Circuits” ; c, Note on Obtaining Alternating 
Currents and Voltages in the Same Phase for Fictitious Loads," 
by A. Campbell ; (4) “ On the Refraction of Sound by Wind,” by 
Dr. E. Н. Barton. | B 
FARADIAN CLUB. 
8 p.m. Club Smoking Concert at the St. James’ Restaurant (Regent 
Saloon). 
MONDAY, November 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Meeting of the Newcastle-on-Tyne local section at the College 
of Science, Newcastle-on-Tyne. 


TUESDAY, November 13th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Meeting of the Manchester local section at Owen’s College, 
Manchester. 


WEDNESDAY, November 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

7.30 p.m. Students’ Meeting in the Library, 28, Victoria-street, 
Westminster, S. W. Paper to be геад : “ Overhead Line Material," 
by A. J. Le Hurst. . 

8 p.m. Meeting of Glasgow local section at the Institution of 
Eogineers and Shipbuilders, 207, Bath-street, when Mr. W. A. 
Chamen will read a Paper on “ Electrical Supply." 

FRIDAY, November 16th. 
INSTITUTION OF MECHANICAL ENGINEERS. 

8 p.m. Ordinary General Meeting. Paper to be read and discussed: 
"Capacity of Railway Waggons as affecting Cost of Transport,” 
by J. D. Twinberrow. 

Er&gcTRO-HARMONIC SOCIETY. 

8 p.m. Concert (Ladies Night) at the St. James’ Hall Restaurant 

(Banqueting Hall), Regent-street, W. 


74 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. FounNig& D'Arsz.] 


Metastability of the Cadmium Cell. —W. Jaeger and 
В. Lindeck make a somewhat indignant reply to E. Cohen’s 
indictment of the Weston cadmium cell, or rather to his 
unusual manner of preferring it. They acknowledge that the 
cadmium cell is untrustworthy at lower than ordinary 
temperatures, though hardly up to 28deg. They claim, 
however, that the Reichsanstalt cells maintain their E.M.F. 
within 0:01 per cent. for years, and that 80 per cent. of the 
150 commercial cells tested maintain it within 0-02 per cent. 
As an additional precaution, they recommend the employment 
of a cadmium amalgam rather more dilute than that of 
14:8 per cent. 

[JaEcER and LiNDECK, Ann. Physik, No. 10, 1900.] 


Diffusion of Ions in Air.—J. S. Townsend has continued 
his interesting researches on the rate of diffusion of ions 
in various circumstances. His latest investigations concern 
ions produced at various pressures by the action of a radio- 
active substance, and also determinations of the rate of diffu- 
sion of ions produced in air at atmospheric pressure by the 
action of ultra-violet light and point discharges. The prin- 
ciple of the method consisted in calculating the coeff- 
cient of diffusion from observations on the loss of con- 
ductivity of а gas as it passed along metal tubing. The 
experiments were so arranged that in all cases the loss 
of conductivity due to diffusion should be much greater 
than the loss due to other causes, so that it was 
not necessary to apply any corrections for losses arising from 
recombination or from the mutual repulsion of the ions. It 
appears that in every case the rate of diffusion of ions into a 
gas is inversely proportional to the pressure. The negative 
ions which are produced when ultra-violet light falls on a 
zinc plate diffuse into air at nearly the same rate as the 
negative ions produced by a radio-active substance. The 
values of the coefficients of diffusion for dry and moist air are 
0:0435 and 0:0875 respectively. The rates of diffusion of ions 
produced by a point discharge have coefficients varying between 
0-021 and 0:039, being highest for negative ions in moist air. 

[J. S. TowNsEND, Proc. Roy. Soc., October 26, 1900.] 


Positive and Negative Hall Hfßects.— E. van Everdingen 
describes a novel effect obtained with a prism of bismuth cut 
by Perrot, of Geneva, from a block of the slowly-cooled metal. 
The effect is described as follows: A bar of bismuth cut at 
right angles to the principal crystallographic axis shows, in a 
magnetic field of about 5,000 C. G. S. units, when placed with 
the principal axis normal to the lines of force, a Hall effect of 
normal magnitude and normal (negative) sign; when placed 
with the principal axis parallel to the lines of force, 
it shows a small, positive Hall effect. Hence the same 
bar of bismuth which in one position shows a Hall 
effect similar to, say, that of nickel, on being turned 
through 90deg. shows a Hall effect similar to tellurium and 
antimony. With regard to the effect this discovery will have 
upon the electron theory, the author thinks that the reversal 
of sign need not present a very formidable difficulty, particu- 
larly as the theory has already to reckon with reversals. The 
Hall effect is supposed to be proportional to the difference of 
migration velocities. Since v, the velocity of the negative 
ions, is more susceptible to change than и, the velocity of the 
positive ions, the cause of the reversal observed must be 
sought for in a large alteration of v, which reverses the sign 
of u-v. 

[E. van EvEnDINGEN, Proc. Akademie Amsterdam, October 24, 1900.] 


Diffraction of Röntgen Rays.— To discriminate between 
actual and apparent diffraction of Róntgen rays, it is neces- 
sary to have some theoretical notion as to the probable 
character of a diffraction phenomenon produced by a succession 
of irregular impulses such as Röntgen rays are at present 
thought to consist of. The mathematical treatment of the 
problem presents great difficulties, but A. Sommerfeld has 


simplified it by means of Huygen’s principle, which, though 
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only approximately correct, yields results well within obser- 
vational limits. He shows that if the sensitive plate is not 
too far from the slit, the impression produced is sharp 
and well-marked, the best result being obtained when 


the distance 61 where ШӨ width of en and s 


“ breadth of impulse," corresponding to the wave-length 
in periodic disturbances. At greater distances the edges of the 
image become broad and washy. According to Haga and 
Wind's much-discussed experiment on the wave-length of 
Róntgen rays” the dark centre disappears when the slit has 
a width of 9р. Since x in the experiment was 75cm., the 
breadth of impulse comes out as 0:18ри. That is somewhat 
larger than the value derived by J. J. Thomson from the size 
of the molecules. It is well within molecular dimensions, and 
that fact may shed some light on the slight absorption of 
Róntgen rays and upon the absence of regular reflection. 
[A. SomMERFELD, Physikal Zeitschr., October 27, 1900.] 


Energy of Berquerel Radiation.—To obtain some idea of the 
amount of energy involved in Becquerel rays, E. Rutherford 
and R. K. McKling have studied them in conjunction with 
Röntgen rays, and compared the thermal and electrical effects 
produced by the two kinds of radiation. The discharge pro- 
ducing the Réntgen rays had a frequency of 57 per second, 
and assuming that the duration of each impulse was 10-°вес., 
the bolometer readings indicated a maximum energy of 
19:5 calories per second from each square centimetre. This 
is 560 times the heating effect of the sun’s rays per square 
centimetre at the earth’s surface. The intensity of 
the Rontgen rays falling on a fluorescent screen is easily 
obtained by multiplying the luminous intensity of the screen 
by 28, that being the proportion in which the incident energy 
stands to the radiant energy of the screen. The amount of 
energy required for producing a single ion is about 
1:9 x 10-10 ergs, which is considerably above that required 
for the electrolysis of water. As the ions produced by some 
Becquerel rays are probably the same as those produced by 
Róntgen rays, the energy of the former may be deduced from 
that of the latter. For uranium oxide the value obtained is 
10—11 gramme-calories per second. In radium, whose energy ів 
100,000 times greater, the energy radiated per gramme of the 
substance is not less than 8,000 calories per annum. 

[E. RUTHERFORD and К. K. McKr1Nc, Communication to Royal Society.] 


Law of Radiation —Thiesen’s equation for the energy of 
radiation as dependent upon temperature and wave-length 
says that for any given wave-length the energy increases 
indefinitely with the temperature, or in other words, that 
there is no limit to the amplitude of the vibration which gives 
rise to that particular ray. The same view is taken by 
Michelson, whereas W. Wien considers that with rising tem- 
perature the energy of every wave-length approaches a finite 
limit, such as in the case of sound would be presoribed by the 
breaking strength of the vibrating material. O. Lummer and 
E. Jahncke have endeavoured to throw some light on this 
matter by obtaining a general formula from which the two 
contending formul:e could be deduced by altering the constants 
The equation so obtained is 


E -—cT^(AT,) е AT 
Wien's equation is obtained from it by putting џи = 5, Thiesen’s 
by putting р = 4:5, and Rayleigh’s by putting u= 4. It is only 
in the first case that E may have a finite limit. Apart from 
the intrinsic improbability of just that case occurring, 1 5 
is most in accordance with Maxwell's law of distribution ; and 
if Lummer and Pringsheim's figures really represent the 
intensity of black radiation, the value »=4°5 is the only 
admissible one. 
(LuxMER and JAHNCKE, Ann. Physik, No. 10, 1900.] 


Ionisation by Ultra-Violet light. —P. Lenard measures the 
velocity of ions produced by ultra-violet light by forcing a 
current of air through two flat nets in succession. The nets 
are made of linen threads rendered conducting by means of 
soap solution. The space between them is illuminated by 
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ultra-violet light, taking care, however, that the limit of the 
illuminated space is 2cm. away from the first net, which is 
positively charged. The second net is put to earth. When 
the blast is working without the rays, there is no loss of 
charge, but when the rays are turned on, with or without the 
blast, there is а loss of charge due to the ionisation of the air. 
Аз the blast increases in strength the negative ions which seek 
to approach the positively-charged screen are blown back, and 
when the velocity of the air is 1°8ш. per second there is no 
more loss. "That, therefore, is the velocity of the negative 
ions. With the E. M. F. used this gives 8:18cm. per second for 
a potential gradient of 1 volt per centimetre. The correspond- 
ing value for the positive ions is 0°:0015ош. per second. The 
author obtains for s, the sum of the radii of the molecule 
and positive electron, the value 56 * 100 mm., or about 
70 times the diameter of a molecule. This means that the 
positive electron consists of a large number of atoms, even if 
it only carries one elementary charge, e. 
[P. LRxARD, Ann. Physik, No. 10, 1900.] 


THE LEGAL RECORD OF ELECTRICITY FOR 1900. 


The commencement of the legal session 1900-1901 is a 
suitable occasion for a cursory review of the legal work of the 
session which ended in August last. As the application of 
electricity becomes more general, 16 is to be expected that we 
shall find an increasing number of actions of an electrical 
nature before the courts. Such litigation wil probably 
increase, notwithstanding the reforms made, and possibly 
to be made, in the laws relating to letters patent; for 
competition is now so keen that wherever one firm possesses 
a valuable commercial asset in the form of a patent, rivals 
in trade will be found ready to risk the charge of infringe- 
ment in order that the opinion of the Courts on the 
validity of the claims of the patent may be secured. During 
the past session several actions of first consequence to 
the electrical industry were before the Courts, and a brief 
digest of the questions of fact and of law which have come 
up for decision may therefore be interesting. The actions 
have been of varied character, and have covered a large range 
of technical subjects, providing discussions on intricate points 
of both patent law and electrotechnics. The actions decided 
have raised questions on systems of distribution, on meters, 
on motors for traction, on arc lamps, and on applications to 
the chemical industries. All these cases have demanded the 
utmost skill on the part of counsel and witnesses to enable 
the presiding judge to arrive at а decision. Fortunately, we 
have at the Bar counsel competent to deal with the most 
complicated technical questions, so that where a litigant fails 
to obtain what he considers to be justice, it need never be 
from inability to secure the service of counsel to put his case 
clearly before the judge. 


Perhaps the most important case—its effects would have 
been far-reaching had the decision been the other way—was 
the action Rucker v. London Electric Supply Corporation 
(Ltd.),” which raised the point of the validity of the well- 
known Zipernowski-Deri patent. This patent was taken out 
by Zipernowski and Deri in 1885, and was, at later periods, the 
subject of litigation in some of the foreign courts. It seems 
to have occurred to some one that this patent was a master- 
patent covering the system of distribution in use by many of 
the chief electric supply undertakings, and it appears to have 
been purchased some years ago as a speculation by Mr. Martin 
D. Rucker. Before commencing an action against any of the 
companies for infringement, Mr. Rucker had the patent 
amended, the objectors to the amendment being pacified by 
the gift of a free licence. The amendment was skilfully made, 
and the old-established London Electric Supply Corporation 
was selected as the body with whom to begin the fight. The 
importance of successfully contesting the claims of Mr. Rucker 
was fully recognised by users of this system of distribution, 
and a defence fund and committee was formed to support the 
defendants in the action. The case was very fully reported 
in our issues of Jan. 26, Feb. 2 and Feb. 16. 


— — —— a) 


The main discussion centred round the question whether in 
1885 it was а new thing to connect the primaries of trans- 
formers in parallel to the main line. The case for the 
plaintiff depended largely on the fact that the Gaulard and 
Gibbs installation, the first serious attempt at distribution 
by transformers in this country, was a system in which 
the primaries were connected in series; but the defendants 
were able to call M. Fesquet, who was in charge of the 
Gaulard and Gibbs exhibit at the Royal Aquarium, West- 
minster, in 1888, and he was able to prove that although the 
system was a series system it was possible to connect the 
primaries of the transformers in parallel as well as in series, 
and that, in fact, he had so connected them on many occasions. 
The questions to be decided in this case were largely questions 
of fact—as, for example, the extent of knowledge of the parallel 
system of distribution in 1885—but there were also questions 
of law. On practically every point the learned judge found 
for defendants, so that when the case comes on in the Appeal 
Court in the present session the respondents have a consider- 
able margin on which to win. One legal point was in itself 
sufficient to overthrow the plaintiff's case—viz., the fact that 
an article in the Zeitschrift für Electrotechnik, which contained 
in the judge's opinion a sufficiently full disclosure of the 
Zipernowski-Deri arrangement, was laid on the table of the 
public reading-room in the Patent Office Library in London 
two days before the date of plaintiff's patent. 

This was the first case dealing with electrical problems 
which fell to Mr. Justice Farwell, the new Chancery judge, 
and the manner in which he dealt with each point raised 
during the hearing, and the thorough grasp he seemed to 
have on all the points at issue, demand our admiration. 
We shall be surprised if the Appeal Court decides differently 
from Mr. Justice Farwell. 


The case of Chamberlain and Hookham v. Bradford 
Corporation presented for decision the very interesting 
question whether the Thomson energy meter, when used on 
constant-pressure mains, infringes the Hookham current- 
meter patent. (The case was fully reported in our issues of 
May 11, May 18 and June 1.) Both are motor meters with 
Foucault brakes, but the arrangements for flow of current in 
the armature and for the field magnets are different. The 
point of greatest interest was the ingenious argument for 
plaintifis by Mr. Fletcher Moulton, that, although defendants’ 
meter was an energy meter, yet when used on constant- 
pressure mains it became practically a current meter, and 
that the Bradford Corporation kept their pressure practically 
constant, as required by the Board of Trade, and really used 
this meter to measure current. But this argument, although 
ingenious, was set aside by Mr. Justice Farwell as fallacious. 

In our leading article for June 1 we emphasised the 
importance of studying the technical journals. Both in thia 
and the Rucker case we find articles from the technical press 
of earlier dates than the patents under discussion put in to 
prove want of novelty in the patents, and Mr. Ferranti in this 
action asserted that, had he read Marcel Deprez's article in 
La Lumière Klectrique in January, 1884, he could have con- 
structed a properly working motor meter resembling the 
Thomson meter. In spite of this, however, the Hookham 
meter did not appear till 1887—three years later. 

In his judgment Mr. Justice Farwell did not give any 
decision on the validity of the Hookham patent, as this was 
rendered unnecessary when he had convinced himself that 
the defendants did not infringe; but in the light of his 
judgment the scope of that patent will probably be held to be 
narrowed down considerably. That is, of course, provided 
the Court of Appeal, which is to be called upon to revise this 
decision, and perhaps also the House of Lords finally, do not 
reverse it. 

The only other action of primary importance heard last 
session, in a Court of first instance, was ‘‘ Jandus Arc Lamp 
and Electric Co. (Ltd.) v. Johnson,” and this case was some- 
what of a disappointment. It is well known that members 
of the trade are keenly interested in the question of validity 
of the patents under which enclosed arc lamps are made. Here, 
then, seemed the occasion for having that question decided in 
the Courts. But the defendant was a licensee of the plaintiff 
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company, and therefore could not attack the validity of the 
patents in virtue of which the licence was granted. It was 
a disappointment to many that the validity or non-validity 
of the Howard, Barton and Jandus patents could not be 
tested. Very recently another opportunity to solve this 
question seemed to present itself, when the Jandus Company 
began an action against Mr. W. J. Davy, but this action has 
been discontinued. 

The action under notice was soon dispo:ed of. Besides the 
substantial defence, which, however, proved untenable, that 
the goods produced by defendant were not made under the 
licence, and would not, in the absence of a licence, be infringe- 
ments of the patents, the defendant set up a counterclaim for 
misrepresentation at the time the licence was granted. To 
succeed on such a claim as this it would be necessary to give 
very clear statements to the Court as to the representations that 
had been made, and how far these were misrepresentations. 
Mr. Johnson’s memory of these transactions proved to be 
“very weak and feeble,” and his last chance of success 
vanished. Mr. Johnson was further interested in the case 
** Brockie-Pell Arc Lamp (Ltd.) v. Johnson," а motion for 
committal to prison for breach of an injunction previously 
made by the Court. Mr. Justice Kekewich made an order for 
committal as asked, but notice of appeal was given, and 
during the intervening week before the date of re-hearing an 
arrangement was come to between the parties, and proceedings 
were abandoned. In this case we venture to disagree with 
the finding of Mr. Justice Kekewich. The lamps sold by 
defendant, and complained of by plaintiffs, were not identical 
with the Victoria lamp. The learned judge held that there 
was substantial identity," that the differences were only 
‘‘ differences in detail." But these difference were sufficient 
to make the lamps other than Victoria lamps, and it was the 
sale and manufacture of Victoria lamps which was forbidden 
by the order of April, 1899 (see The Electrician, July 27, 
p. 530). As soon as eract identity disappears, then, in our 
view, the question becomes one of infringement, and ought to 
be so tried, and not brought as an order for committal. 


Passing now to the Court of Appeal, we find that the Lords 
Justices were occupied with an action decided by Mr. Justice 
Cozens- Hardy last year, which aroused considerable interest. 
This was the Sprague motor suspension case, or to give it its 
proper name, The Electric Construction Co. (Ltd.) v. Imperial 
Tramways Co. (Ltd.) and British Thomson-Houston Co. 
(Ltd.) (third parties)." The first hearing was reported in our 
columns of November 10 and 17, 1899. On that occasion 
the question to be decided was simply the validity of the 
Sprague patent—taken out in England in the name of Hand- 
ford, and numbered 9,527, 1885. As the patent had expired 
no injunction could of course be given, but in its place the 
plaintiffs sought damages. Mr. Justice Cozens-Hardy found 
then that the patent was invalid by reason of the wideness of 
the first claim, and the wide range of this claim wrecked the 
plaintiffs’ case both before Mr. Justice Cozens-Hardy and 
again on appeal before the Master of the Rolls and Lords 
Justices Rigby and Collins. In this action only questions of con- 
struction and of law occur ; no evidence was given as tothe state 
of knowledge at the date of the patent, so that in this respect 
this caes differs from the Rucker and the Chamberlain and 
Hookham cases. This case gives an instructive lesson as to the 
drafting of a specification for letters patent. For example, the 
following sentence occurs in Handford's specification: The 
yoke or back-piece of the field magnet is hung from a cross 
piece of the truck by heavy springs, or from the car body itself 
in case of a street car or other vehicle having no truck.” 
Mr. Justice Cozens-Hardy decided that that meant that the 
yoke is hung not by springs in the case of a car having no 
truck, and therefore that it was not intended to include 
springs in claim 1. Mr. Moulton, for the appellants, argued that 
this interpretation was quite wrong, and in our opinion was 
successful in proving his point by reference to another sentence, 
“These springs extend to cross bars on the truck frame, or 
to the car body in case no truck is used." This instance will 
suffice to show how very careful a patentee should be to avoid 
all ambiguity. Of course it is just possible that the ambiguity 
of phraseology throughout this specification is intentional in 


order to make sure that the claims are sufficiently wide, and, 
if so, then the result of this litigation will be a wholesome 
lesson ; but, on the other hand, if it is unintentional, then the 
patentee or his agents have, by want of sufficient exactness of 
expression on the part of the person responsible for drafting 
the specification, been deprived of the benefits of a really 
good invention. 

It was mentioned in our columns of June 22 that в decision 
in the reverse direction as to the validity of the Sprague motor 
suspension patent was upheld in May last in the United States 
Circuit Court of Appeals. But, lest this difference between the 
judges of the two courts should cause surprise, we may point 
out that in Sprague’s American patent the claims are not 
worded exactly as in his English patent, and further, that in 
deciding the English case the judges had also to recognise the 
fact that another American patent by Sprague, which contained 
a drawing showing the invention claimed in Handford’s 
specification, was published in England before the date of 
Handford's application for a patent. This was a further 
ground on which the judges declared the plaintiffs’ patent to 
be invalid. Ia this matter we think all will feel, with the 
Master of the Rolls, тегу considerable sympathy " for the 
patentee and for his assignees. 


We come now to а case dealing with the application of elec- 
tricity to a chemical industry —the manufacture of causticsoda. 
The decision in ‘ Castner-Kellner Alkali Co. v. Commercial 
Development Corporation " was given by the House of Lords, 
and so is the final law on the points at issue. The action was 
originally tried before Mr. Justice Bigham, and was the first 
electrical, and, we believe, the first patent case with which he 
had to deal. The questions to be decided were purely those 
of law, and the case is instructive on the point of the validity 
of a patent. (A report of the hearing by the House of Lords 
was given in our issues of May 18 and May 26, and the judg- 
ment in the issue of Aug. 8.) In one respect the case was a 
curious one. The plaintiff company carries on its manufac- 
ture of alkali by the process invented in the Castner patents, 
but also possesses the Kellner patent, and it was on the 
Kellner patent that this action was brought. On the other 
hand the defendant company had not commenced work, 
but was only proposing to do so, using the Rhodin patent. 
The appellants’ patent had never been put into practice at all, 
and the defendants’ patent had never been used commercially. 
The rival inventions were, therefore, little more than paper 
inventions. But the real question to be decided was not the 
question of infringement, but the validity or non-validity of 
the Kellner patent. On May 18 (pp. 142 and 148), we gave the 
text of this specification, and it will be seen that the gist of 
Kellner’s invention is the use of a ''stationary mercury 
cathode." But in his complete specification Kellner described 
and illustrated by drawings a modification of his apparatus, 
in which the bells and mercury trough were mounted on a 
vertical spindle, so that a rotary motion might be given to the 
bells, radially arranged round the shaft; or the bells might be 
kept fixed and the trough rotated. The introduction of this 
modification of the original apparatus, as described in 
the provisional specification, was held to render the patent 
invalid ; for, in spite of the ingenious argument of counsel for 
plaintiffs that by stationary mercury cathode" was meant 
“ stationary relatively to the containing vessel," and that even 
in this modification of the apparatus the mercury was prac- 
tically at rest in its containing vessel, the Lord Chancellor 
and Lord Macnaghten, who gave the decision of the House 
of Lords, both maintained that the introduction of а rotating 
trough was an entire departure from the essential features of 
the invention as described in the provisional specification, and 
that therefore the patent was bad from disconformity. The 
judgment in the House of Lords was a unanimous one. In 
the Appeal Court two Lords Justices (the Master of the Rolls 
and Lord Justice Rigby) held the patent invalid from discon- 
formity, while Lord Justice Vaughan Williams held it to be 
valid and that defendants had infringed. 

This completes our survey of what we may perhaps call the 
great trade cases of 1899-1900, but it often happens that 
the most important questions as to the rights of individuals 
turn up in what appear at first quite minor actions, and in 
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the present instance a scrutiny of all the cases of the year 
has presented some interesting points which may well be 
mentioned. 


Perhaps the most important point raised was the question 
whether an undertaker having powers to use the streets for 
tramways, under the Tramways Act of 1870, has thereby 
powers also, in using electricity for traction, to turn up the 
pavements to lay feeders. This question was raised directly in 
the hearing before the Appeal Court оѓ “ Corporation of Hyde 
v. Oldham, Ashton, and Hyde Electric Tramway (Ltd.),” and 
was raised indirectly as a side issue, though not under the 
Tramways Act, 1870, in Goldberg and Sons v. Liverpool 
Corporation," also in the Appeal Court; and we may compare 
the dicta of the Bench in the two cases. In the latter the real 
point at issue was whether the Liverpool Corporation had a 
right to place a pole for overhead tram wires and a fuse box 
on the footpath only 21ft. away from the door of Goldbergs’ 
premises, after Goldbergs’ refusal to allow a rosette to be 
fastened to their premises had been made. In short, the action 
was one for damages for nuisance, and malice on the part of 
the Corporation was alleged. It should be mentioned at the 
outset that the powers of the Corporation are given under the 
Liverpool Corporation Tramways Act, 1897, by which they 
have authority to adapt the tramways and streets for the 
purposes of mechanical traction. In the argument for 
Goldberge in the Appeal Court counsel did not dispute that 
the Corporation had full power to use the carriageway for the 
yurpose of constructing their tramway, but contended that 
they had no power to use the pavement. His contention was 
that the word street in sec. 86 of the Corporation’s Act of 
1897 comprised the carriageway only. The Master of the Rolls, 
in his judgment, said he could not assent to this contention. 
‘ There could be no doubt that the powers conferred by sec. 86 
were applicable to any street, and that the pavement was part 
of the street for the purposes of constructing, erecting, laying 
down and maintaining in, over, or under its surface such 
works as might be necessary or expedient for the purpose of 
adapting the tramway to the use of mechanical power." 

Here, then, the Master of the Rolls unhesitatingly declared 
that, although not expressly mentioned, the pavement is 
included under the word street in the Liverpool Tramways 
Act of 1897. But when we turn to the Tramways Act, 
1870, we find a different state of affairs. In the Corporation 
of Hyde case, mentioned above, the Corporation was willing to 
allow the Tramway Company to put feeders under the pave- 
ments on & payment of £500. The Tramway Company 
refused to make any such payment, and asserted their legal 
right to use the footpath. The Corporation applied for an 
injunction, and Mr. Justice Grantham granted the injunction 
last year. In July last the case came on for hearing in the Appeal 
Court. The Electric Tramway Company based their rights 
on the powers they held under the Tramways Act, 1870, and 
under an Order in Council of 1896. Lord Justice Smith held that 
„the Tramways Act of 1870 only applied to laying down 
tramlines in roadways.” Не could not see that it had 
any application to laying down electric feeders under the 
footpath.” And as to the paragraph relied on in the Order of 
Council, he could “ not find any justification for what the 
defendants һай done against the will of the plaintiffs.” In 
this judgment Lord Justices Vaughan Williams and Romer 
concurred. | 

In the light of the view taken by the Master of the Rolls in 
the earlier case as to what is included in the words “ any 
street,” the decision of Lord Justice Smith seems quite open 
to criticism. But accepting the two decisions, what does an 
examination of these two cases teach us? Surely that the 
time is more than ripe for new legislation on tramways. It 
is obvious that an act drafted in 1870, long before electric 
traction was introduced, and having in view only horse or 
steam trams, which required no disturbance of the streets except 
in the middle of the road, is altogether inadequate to deal 
with the various and wholly different problems which arise 
under schemes for electric tramways. Would it not therefore 
be well, without further delay, to overhaul the acts and orders 
on the subject at present in force and pass a new and really 
adequate Tramways Act ? 


Another case, and a very curious one in some respects, 
dealing with the duties of а company under these Tramway 
Act of 1870, was heard in the Irish Courts in June, and was 
an appeal to the Queen’s Bench Division against the decision 
of & magistrate in an action brought by the Dublin Corpora- 
tion against the Dublin United Tramways Co. for failing to 
maintain and keep in good condition and repair with such 
materials as the Corporation directed, the tramway tracks 
within the city, as required by sec. 28 of the 1870 Act, 
taken in conjunction with sec. 87 of the Dublin United 
Tramways (Electrical Power) Act, 1897. The curious 
point in the case was that it was found that the 
Tramway Company had made reasonable efforts to keep 
the fabric of the tracks—the stone setts, &c.—in good 
order, and that the structural condition of the tracks 
was fairly satisfactory; but that the tracks were rendered 
exceedingly slippery through failure of the company to 
“ sand” them. The draught made as the cars pass swishes ” 
off all gravel from the track, causing them to become slippery 
for horses’ feet. So long as the trams were drawn by horses 
the company, of course, sanded the track, but ceased to do so 
when electric traction was introduced. The Irish Queen’s 
Bench has now decided that the sanding of the track is neces- 
sary “for the protection of the public.” So long,” said 
Mr. Justice Madden, “ аз the roadway was a danger to them- 
selves the tramway company sanded it, but when it only 
became a danger to the public they cease to sand. The sections 
seem to be for the protection of the public." Under the course 
which was pursued in this action no further appeal is possible, 
but it will be interesting to have the question discussed in the 
English courts and possibly in the House of Lords. We 
cannot help agreeing with Mr. Justice Boyd, who gave a 
dissenting judgment in this Irish case, that the obligations 
cast on the company by these acts had reference only to the 
fabric of the roads,” and that the work which the Corporation 
could compel the company to do should be constructive work 
and nothing else. 


This completes our summary of points arising in this year’s 
legal actions of general interest to electricians. There have, 
of course, been many cases where the points at issue were 
ordinary points of common law, such as breach of contract or 
the interpretation of documents. One case which was looked 
forward to with great interest was that of ** Attorney-General 
v. National Telephone Co.,” but when the case did at last, 
after numerous delays, come on, intimation was made that the 
parties had come to an agreement, the Telephone Company 
agreeing that it is ultra vires for them to lay underground 
wires in London unless by licence of the Postmaster-General. 
Nothing was said in Court to enable us to learn whether the 
Telephone Company entirely threw up its case, or whether the 
agreement gave the company something in return. 

The next session of the Law Courts promises to present 
many cases of interest. Some of the cases with which we 
have dealt above will appear again for revision in a higher 
court, while the Judicial Committee of the Frivy Council will 
have to consider the appeal in the important case from Cape- 
town dealing with the disturbance to the Eastern and South 
African Telegraph Co.’s cables from the Capetown electric 
tramways. A full report of the proceedings at Capetown in this 
matter appeared in our issues for March 16 and April 6 and 
18, 19C0. The promised test action on the Jandus patents 
may probably also be expected, and some further actions on 
the chemical industries are spoken of, so that there is every 
prospect that the legal work of the new session will present 
ample food for discussion. 
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PROF. PERRY'S PRESIDENTIAL ADDRESS TO THE 
INSTITUTION OF ELECTRICAL ENGINEERS. 


I do not intend to make this in any sense a report of the progress 
of our Institution during the last or any number of years. I shall 
not, therefore, give any account of the exceedingly good work done by 
Colonel Crompton and the active service corps of our Electrical 
Engineer Volunteers in South Africa. I shall not describe how weféted 
our American cousins in England and France, nor how they fcted 
us ; nor what a wonderful success accompanied all that was attempted 
by us or by them or by M. Mascart and our French colleagues, 

though I cannot refrain from bearing my testimony to the great 
kindness of the Prince of Wales and the British Commission in so 
generously lending us the British Pavilion for our t reception, 
and giving us the use of one of its rooms for our office all the time 
of our visit to Paris. 

My brother has tried to get me to introduce to your notice some 
novel ideas which have come to us during the last 10 years in our 
business of lighting the city of Galway from a fairly constant water- 
power using accumulators with a gas plant stand-by. It has almost 
come to be a practical idea to produce carbide of calcium in wet 
seasons, and utilise it through the gas engine in dry seasons. I was 
also tempted to discuss the use of large engine plant at central 
stations ; and another of several subjects in which I have been 
recently engaged has been the magnetic effect produced by systems 
of electric traction. But I have resisted temptation, and have chosen 
a subject which seems to me much more important. 

Your President's address is followed by no discussion. He is, 
therefore, privileged, but his very privileges caure him to address 
you with a greater sense of responsibility ; he may say what he 
pleases but he must be very sure that he has the best interests of 
the Institution at heart ; the interests of the Institution as a whole, 
not the interests merely of а few members, and least of all ought he 
to think of his own interests Nevertheless, your president speaks 
not as an omniscient judge, but rather as a very fallible, very 
prejudiced, one-sided man who, because he has devoted himself to 
one part of the work of this Institution, is certain to be unfair in his 
comments upon other parts of the work. 

Your presidents represent in this way all classes of members 
of this Institution. You have had scientific men, given, some of 
them to calculation and some to experiment, and some to both—men 
who have advanced the study of purescience. You have had prac- 
tical telegraph men, civil and military, men cunning in land and 
deep-sea telegraphy and telephony; men cunning in railway 
signalling. You have had electrical chemists. You have had manu- 
facturers and users ofall kinds of electricalappliances. You have had 
men who devote themselves to the teaching of electrical engineers, 
and who fully appreciate the fact that no good teacher ought to be 
out of practical touch with the profession. And nearly all of your 
past presidents have invented things which are now in practical use. 
Аз each of these men has given you at least one address written from 
his own peculiar point of view, his prejudices are not likely to have 
done any harm to members who read the other addresses. I know, 
therefore, that you are good-naturedly prepared to give me plenty of 
rope. I can predict the twinkle of amusement in the faces of some 
of me when they learn that I am about to take up a subject 
on which we have had many debates. 

In this address I mean to put before you this simple question : Is 
electrical engineering to remain а profession or is it to become a 
trade? Is this Institution to continue to be a society for the 
advancement of knowledge in the application of scientific principles 
to electrical industries, or is it to become a mere trades union ? 

Of course, at the present time the outside public are willing to 
regard membership of this Institution as а symbol of something 
more than the membership of а mere trades union. During the 
early growth of any trade, even such a trade as that of the plumber, 
it was really а profession. And а common trade may suddenly 
become a profession, if it suddenly begins to develop, as, for example, 
stone-masonry of a hundred years ago suddenly developed into civil 
engineering. Electrical engineering has been developed rapidly, во 
that in the past it has certainly been a profession and not a trade. 

Again, we are an institution of engineers, and the general public 
are willing to class us with other engineering institutions—for 
example, the Institution of Civil Engineers. Now the title 
M.Inst.C.E. is a professional distinction which represents in civil 
engineering what F.R.C.S. does in surgery, or M. R.C.P. in medicine. 
We owe a great deal to our association with, and recognition by, the 
Institution of Civil Engineers: our meetings are held in its rooms ; 
many of our members are also its members; our proceedings are 
modelled on its proceedings. Now this older Institution, governed 
bv the best thoughts of the best British engineers, has laid it down 
that its associate members, that important class from which the 
higher class is mainly fed, shall have passed certain specified exami- 
nations in pure and applied science. 

I am not now suggesting that we ought to adopt this acience exami- 
nation method of admitting any kind of members to our Institution. 


I do not believe in the wholesale adoption of methods of working 
from another society. I am asking you early in my address to 
remember that this greatest of all poe engineering institu- 
tions, governed by practical men full of common sense, knowing the 
wants of their profession well, insists upon a knowl of science 
in its new members. If this recognition of science did not exist 
anywhere else in the whole world, I say that its recognition by such a 
thoroughly good professional society as that of the Civil Engineers 
ought to recommend it to all professional societies. | 
n Germany an enormous stride has recently been made in the 
raising of engineering degrees to rank with the highest ош 
honours. There is hardly one engineer of eminence in Switzerland, 
France, or Germany who has not with honour through the 
classes of one of their great science universities.* In Great Britain 
within the last 15 years not only have great engineering schools been 
established in all the manufacturing towns, but even in Cambridge 
University there is one of the best schools of civil, mechanical, and 
electrical engineering of which 1 know шуыш 
Before we think of imitating the Institution of Civil Engineers, we 
ought to reflect on certain fundamental distinctions between that 
Institution and our own which at first sight seem to make us less 
rofessional There is a well-known unwritten rule of the Civil 
ngineers to which there are only a few exceptions, that no 


contracting railway or harbour engineer can acquire the title of 
M. Inst. C. E. I think myself that it is a ps to draw а hard and 
fast line between consulting engineers and contractors. No doubt 


it simplifies the labour of the Council in its selection of candidates, 
but it gives rise to anomalies. 

А man who was once а civil engineer because he served a pupilage 
under his clever father, and who now is nominally at the head of 
his father's large practice, the real engineering work being done 
by many clever employés, this man may be а member. А contracting 
engineer who shows marvellous ability not only in rectifying the 
mistakes of the designer of a large bridge or tunnel or reservoir 
embankment, but shows the power of Lord Kitchener in directing 
the work of thousands of men so that no man need be idle, and the 
whole contract goes on like clockwork, and is finished well in the 
minimum of time, this inan is ineligible. Now in our Institution it 
has been ised from the very first that manufacturers and con- 
tractors and their employés may belong to the ard highest ranks of 
their profession. Of course, I do not 1nean men who simply receive 
the profits of businesses, or even men who merely work to obtain 
orders for themselves. I mean men who are not merely formally 
but in reality manufacturing or contracting engineers. I mean men 
who, in dealing with standardised things, design new methods for 
quick, good, cheap production of such things. I mean men who 
improve old forms of things, possibly through their paid subordi- 
nates I mean by a manufacturer fit to be a M.LE.E., à man who 
might act as his own manager, and who, perhaps, has а wider 
outlook than on mere managerial duties. So long as a contractor or 
manufacturer is really an engineer, we know that we add to our 
strength with the addition of every such member. 

But consider a contractor who only uses ordinary types of machines 
or electrical plant in well-known ways, surely he can hardly be said 
to be in the profession at all. Surely the one thing that differen- 
tiates us from mere tradesmen is that we do not follow mere rule of 
thumb methods ; we think for ourselves, we weigh advantages and 
disadvantages. If every new installation required the same treat- 
ment as existing ones, the engineer would degenerate into a trades- 
man, and it seems to me that the electrical engineer ought to have a 
special fear of such degeneration. n 

In railway and harbour and river and sanitary engineering, in 
every new job there are new difficulties to be dealt with. An 
engineer who designs many undertakings and sees them carried out 
must be a thoughtful man; he caunot P keeping himself 
acquainted with engineering principles, and so he is a professional 
man. So an architect finds that each new job requires all his 
experience. Every case that comes before а real physician or surgeon 
requires a somewhat different treatment from any old case. Every 
case brought before a barrister requires the exercise of all his past 
experience. In every case a profession implies the necessity for the 
exercise of all one’s past experience ; because the work one has to do 
is never the same as any work one has ever done before. And when 
I say past experience I really mean certain general principles which 
one has always in one’s mind, principles derived from all that one 
has done or seen or read about. | 

Electrical engineering is in a curious position. It owes its being 
altogether to scientific men, to the laboratory and desk work of а 
long line of experimenters and philosophers. Even now the work 
going on in a laboratory to-day becomes the much larger work of the 


* I understand also that the great unions of manufacturers in Germany 
are about to make facilities for giving а year of real factory work to the 
polytechnic students, thus perfecting the German system. In Japan we 
found great success in requiring students to spend their summer in real 
shops, their winters at college. In England it may be that we shall prefer 
to let apprentices have shorter factory hours than workmen, their masters 
being responsible for instruction being given in theory. 
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engineer to-morrow. When at length the laboratory experiment is 
utilised in engineering, we see t there is no other kind of 
engineering which so lends itself to mathematical treatment and 
exact measurement. Most of the phenomena dealt with by the elec- 
trical engineer lend themselves to exact mathematical calculation, 
апа after calculations are made exact measurements may be made 
to test the accuracy of our theory. For a completed machine or any 
of its parts can be submitted to the most searching electrical and 
magnetic tests, since these tests, unlike those applied by the mechani- 
cal engineer, do not deatroy the body tested. 

Contrast this with the calculations it is possible to make in other 
kinds of engineering. The pressure of earth against a revetement 
wall is possibly 200 per cent. or 300 per cent. greater, or 50 per cent. 
to 70 per cent. le:s than what we imagined it to be in what some 
limited men call theory. We use factors of safety 5 or 10 or more 
on all kinds of iron structure calculations, because we are aware 
of our ignorance of a correct method of dealing with the prob- 
lems. The civil engineer never has exactly the same problem 
as has already been solved. In tunnelling, earthwork, building, &c., 
in making railways and canals, he is supremely dependent on the 
natural conditions provided for him: the configuration of the 
surface of the ground, the geological formation, the structural materials 
available in the neighbourhood. The story of how the engineer has 
to study the endlessly different ways of interaction of water and sand 
and gravel is told by the troublesome bars at the mouths of rivers all 
over the world, by the difficulties of coast and river-bank protection, 
by the failure of sea walls and piers. But why should I makea 
catalogue of the different kinds of work done by civil engineers ? 
Every one of them needs the exercise of general scientific principles 
due to much experience. Е 

Now of all such natural difficulties the consulting or contracting 
electrical engineer is greatly independent. Give him а source of 
power and tell him what is to be done; whether he is to light a 
town or а building, whether with arc or incandescent lights; 
whether he drives à stamp mill near a mine or a pump, or a machine 
tool, or a spinning frame, the electrical part of the work is carried 
out in much the same way. Natural conditions affect him mainly in 
the cost of transport of his materials and the cost of labour. 
He can make in an easy way the most careful calculations 
as to the best arrangement of his conductors and machines 
to give maximum economy, and except for this easy calcula- 
tion his work is that of а mere tradesman. Не is practically 
independent even of the weather. There are, indeed, some of us 
who grumble that this easy calculation is not made easier still, who 

refer to make arithmetical guesses rather than exact calculation, 

cause, perhaps, we like to see a little uncertainty introduced into 
the problem to make it more like a problem in civil engineering. 
I want members to see clearly that as time goes on, as our electrical 
engineering work gets more and more cut and dried, the man who 
loses the power to calculate, who loses his grip of the simple theory 
underlying our work, mus; sink more and more into the position of 
a mere tradesman who has no longer the right to call himself an 
engineer. S 

An electrical engineer must have such a good mental grasp of the 
general scientific principles underlying his work that he is able 
to improve existing things and ways of using these things. It has 
become the custom to call this theory, and I suppose I must follow 
the custom. I should prefer to call it science“ or Ёш] Do you 
remember Huxley's definition of science? Science, he said, “is 
organised common sense“; and this is really what I mean. Well, 
calling it theory, the man who is permeated by theory, whose theory 
is so much a part of his mental machinery that it is always ready 
for practical application to any problem, he is the real engineer. 
But you must not mistake me in this matter. Eighty per cent. of 
the men who pass examinations in mathematics, mechanics, and 
electricity have very little of this theory. Fifty per cent of the 
writers of letters in the engineering journals in which mathematical 
expressions occur have almost nothing of this theory in their posses- 
sion. It is unknown to foolish men. Books alone, lectures alone, 
experiments alone, workshop experience alone cannot teach this 
theory. The acumen of а Q.C. may actually prevent a man from 
acquiring it. A man may have much of this theory, although 
he may never have listened to lectures, although he may dislike the 
sight of a mathematical expression. I have known men who might 
be called illiterate to possess much theory. I have known many men 
who might be called good electricians who are almost wanting in the 
theory necessary for the electrical engineer. 


says: “ As has recently been pointed out to me by Dr. Trouton, it would 
be impossible to say the same contemptuous things of knowledge as are said 
of science. In Germany the word used, ‘ Wissenschaft,’ is the one corre- 
sponding to our word ‘ knowledge,’ and there nobody of any sense could вау 
that ‘knowledge is all humbug,’ as is here often said, and still oftener 
thought, of ' ecience,’ ” 


ing only of theory. Of the other qualifications for an 
engineer I need not here speak ; they are present to the minds of 
all of us. A man may have any amount of knowledge; he may 
know how to apply his knowledge, and yet he may not be able to 
apply the knowledge from a want of engineering character. The 
engineer must be a real man; he must possess individuality, the 
power to think for himself. He must not be like a sheep, knowing 
only enough to follow the bell-wether, Over and over again in the 
last 30 years have some of us given our students much the same sort 
of advice that Baden-Powell gives to scouts in that excellent little 
book of his. If any of you have not read that book you ought to buy 
it at once, and you will there find that if a man is to think for him- 
self he must possess all kinds of knowledge, he must be constantly 
picking up new kinds of knowledge. 

Nobody can limit the value of any kind of knowledge, but still 
one may say that certain things are probably more important than 
others. To gain what we call “theory” а good general education is 
most helpful—mathematical knowledge is very helpful; laboratory 
and workshop experience are extremely helpful There is one 
qualification which the electrical engineer must have and without 
which all other qualifications are useless, and if a man has it no 
other qualification is supremely important, and this absolutely 
indispensable qualification is that a man shall love to think about 
and work with electrical things Не must like these not because 
of the money he can make through electrical contrivances, nor even, 
I think, because of the name he may make before the world—this 
would be mere liking or cupboard love, which has no lasting quality. 
So long as we have men in this country who have the true love for 
scientific work of which I s , 80 long shall we have a real pro- 
fession of electrical engineering, for such men are always scheming 
new contrivances and improving old ones and пааша the services 
of all helpful people, and especially of capitalists. en we have 
reached a state in which nobody schemes new things because the 
existing things are perfect there will no longer be a profession of 
electrical engineering. Of all ideas surely that of having reached 
perfection is most hateful; tbe idea of exact knowledge, that nothing 
is unknown, that there is no need for thought and therefore that to 
think for oneself is а sin. 

And so, although we are all agreed that much standardisation 
in our contrivances and methods is absolutely necessary for our 
competition with other nations, we must follow the Americans 
in this matter and take care that it does not destroy inven- 
tion. Of course when things are really standardised, when we have 
our perfect Mauser rifle or dynamo or locomotive or traction engine 
or electrically driven stamp mill, а Boer can buy or even manufac- 
ture them if he has money, and he can use them as well as, or 
possibly better than we can. But he is not an engineer. He uses 
things after the engineer has done his work upon them. А stoker, a 
common engine driver, the guard of a train, these are not engineers. 
You must have noticed that the American engineers, who surely 
deserve the character of being practical idealists above all other 
engineers, are the men who are most imbued with notions of 
standardisation which lead to cheapness of manufacture, and they 
are also the men most alive to the necessity for occasional extensive 
scrapping of types of machinery when they become even a little 
antiquated, 

Our chiefs, the men who run us all, our real men at this Institu- 
tion, may be called practical idealists. They have imagination, and 
judgment, and individuality. They have the imagination and 
enthusiasm of inventors, and yet they are more than inventors, for 
they can estimate the worth of their own inventions and control 
their imaginations. They are ready to receive all new ideas, they 
welcome all new things and yet they are not carried away. They 
are radicals and yet they are conservatives They have what 
Mrs Beecher Stowe called faculty. A strong imagination well 
under control, surely it is the greatest of mental gifts. I look 
round me and wonder how many of us really have it; and how 
many of us are only dull music- loving men, who scorn novels 
and poetry, who live utilitarian, material lives, whose aim is 
merely to make money through electricity, who love it not for 
its own self, who cherish their *'tuppeny-ha'penny-worth " 
of theory because it is sufficient for their immediate wants. Why, 
even the writers of leading articles in the daily papers can talk of 
the wonders of electricity and what may yet come to pass; and yet 
we who make machines and use them and switch the marvellous 
thing on and off and take all sorts of liberties with it—we are like 
Calibans oblivious of the wonders of the fairy isle—like soulless 
priests making a living in the temple of Isis—like Aladdins who rub 
our lamp only to get the necessaries of life. 


Twenty years ago some of us were laughed at for our ниш, 
and yet everything that we declared then to be do-able has now 
actually been done by engineers, except the thing which was then 
and is now declared to be the supremely important thing, namely, 
the electric consumption of coal We say now, as we said then, 
“The applied science of the future lies invisible and small in the 
operations of the men who work at pure chemistry and physics." 
And think of the wonderfully rapid rate at which laboratory dis- 


I am 


80 
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coveries have been 1nade in the last 11 years, and how as the years 
go on they become more and more numerous ; and yet many of us 
plod along with our work seeing no farther than our noses. A year 
is now more pregnant with discovery than a hundred years used to 
be, and yet the protective stolidity of our ancestora is upon us, and 
we think of the latest discovery as if it were reallv the very last that 
can be made. A thousand men are measuring and trying new things 
in laboratories all over the world. Some of them plodding and 
soulless ; others of them with imagination and clearness of vision. 
Do you think that nothing is to come from all that work ? 


And is it not one of the most important functions of the engineer 
to doas Mr. Marconi has done, to convince capitalists ignorant of 
science that if the successful laboratory experiment is tried on the 
large scale it must also be successful ? And are we going to leave all 
this pioneering work, with all its possibilities of great gain, albeit 
with possible loss, to foreign engineers, when in most cases the 
acientitic discovery has been made in England? Are we so lacking 
in the hope and faith which are born of imagination and science ? 
Aud must we in the future, as in the past, have to rely upon the 
influx of the clever foreigner like Sir William Siemens? Must we, 
Boer-like, always depend upon our Uitlander population, Fleming 
and German, Hollander, Huguenot and Hebrew, for the development 
of our natural resources ? 

Some of the best engineers I know are so exceptional that one 
must class them with geniuses; they have faculty and character, 
and so they have become engineers even under the most unfavour- 
able circumstances. They have passed through ordinary schools, 
and yet developed common sense. They were pitchforked into 
ps work, and their liking for the work, as well as some curious 

ind of instinct, led them to pick up all sorts of knowledge which 
have become part of their mental machinery. They continue 
to pick up new kinds of knowledge when these become necessary 
for their professional work. Unfortunately these men do not realise 
how exceptional they are, and they advise boys to go direct from 
school into works. They forget that the other 99 per cent. of men 
treated in the same way as themselves can only become hewers of 
wood and drawers of water to real engineers Treated in this way 
average boys are just like so many sheep: they learn just what 
seems absolutely necessary and no more; their acquaintance with 
the scientific principles underlying their trade is a hand-to-mouth 
knowledge which becomes useless when their trade undergoes 
development, 

In 1867 I was an 1 and when in the drawing office and 
pattern shop I remember well how I was chaffed for studying such 
а non-paying, non-practical subject as electricity. When I published 
my first electrical paper in 1874 before the Royal Societv, and even 
for some years afterwards, the real students of electricity in England 
could be counted on the fingers of one's hands. Many of us remember 
the fiist Gramme magneto machine that came to this country, a 
scientitic toy, in 1874. How many engineers dreamt that a great 
new branch of engineering had been started? Even in 1878 engi- 
neers were, as a rule, quite ignorant of electricity, and since then 
every year, although newspaper writers have talked largely of the 
age of electricity, the men actually engaged in electrical industries 
have acted as if the test of changes were not perpetually going on 
init. To be left behind, or to become camp followers, children of 
Gibeon, this is the usual fate of the men who scorn theory. In 
1882-4 we used to have to pay men £200 and £300 a-year because 
they had a slight knowledge of electrical matters. In 1884-6 
these very men were not worth 206. a week, they were 
weeded out of the profession and their places were taken by 
men of better knowledge. Two or three years after, these better 
men were again found to have been weeded out, because men of still 
better knowledge were available. And so it has gone on ever since. 
Men learn just enough to get posts ; they settle down in these posts, 
and scorn theory. They actually forget what little theory they once 
did possess. They know a great deal about existing machines, but 
presently they discover that improvements have been going on, and 
that they no longer have a right to say that they belong to the 
a ear: profession. In every year one has told men, “ You will 
be left behind. See А апа Вапа С. Itold them three years ago, 
when their names were in everybody’s mouths, that they would 
left behind like their predecessors, and they laughed. Now I tell 
you, and you laugh, and you also will be left behind. Yes, I know 
that you get a good salary, or large fees, and your head touches the 
sky. Nevertheless because you neglect theory and the simple 
mathematics, by means of which theory is made available in practical 
problems, you will have to take a back seat presently, for our 
profession is in its early youth, and is growing rapidly.“ 

Remember that I do not now refer to the few exceptional heaven- 
born engineers who, in spite of bad training, do manage somehow to 
pick up the necessary knowledge. I speak of the average men, many 
vf whom are now living in the same old fool’s paradise. They know 
enough for present needs ; they scorn the simple principles which 
underlie all our work ; they scorn the easy mathematics by which 
these principles are most readily employed in practical problems : 
they will have their reward. 


Jast think of what is occurring at the present time. In England 
we have cheap coal, and it can be carried easily. In Switzerland 
and other countries where there is no cheap coal the water-power 
had to be utilised and power had to be transmitted great distances 
electrically. This needed high voltage, and as it is difficult to get 
high voltage with direct-current machines, alternating currents were 
used, and on account of motor troubles multiphase working has been 
introduced. What a revelation it was to almost all of us, that visit 
of a year ago to Switzerland ! We saw enormous schemes of light- 
ing and traction and power. We saw electric trains driven b 
distant waterfalls sandwiched in among ordinary trains keeping 
proper time on working railways. We had known that there were 
great schemes carried out in Germany and America and other 
countries, and yet all the machines were quite unfamiliar to us 
We were very much like what engineers of 1870 would have 
been if suddenly brought into a generating station. Is it not a fact 
that some of ue, said to be eminent and thought to be practical, 
asked questions aud made remarks which showed that we did not 
know the moet elementary principles of three-phase working? Is it, 
then, any wonder that the traction schemes now being developed in 
England, on lines that are certainly not the best for this country of 
their adoption, are altogether dependent on the use of foreign elec- 
trical machinery and employ foreign electrical engineers! I am not 
putting this altogether fairly, for municipal procrastination has 
prevented our development, and yet 1 am not putting it altogether 
unfairly, We know too little theory. 

I am afraid that just now we are in a rather tight place. I would 
give something to know how we in this room are going to get 
acquainted with modern electrical engineering. Our usual way of 
learning is by actual handling of thiugs But if the millions of 

unds’ worth of machinery coming to England every year is all 
oreign and is used mainly under foreign superintendence, our usual 
method of study is made very difficult. True there are American 
and German, and, indeed, English publicatioue which would give a 
knowledge of the theory, but not, I think, to the average Eaglish 
electrical engineer. I know of many men 25 years to 40 years of 
age who seldom come to our meetings, and who say they are silent 
in discussions because they cannot be understood ; P these 
men will find a wav to tave us all from being left behind. There is 
much more that Т might say in this connection. An individual 
Englishman may be left behind other Englishmen, and all 
English electrical engineers may be left behind the rest of 
the world, but all electrical engineers of the world may even be 
left behind other appliers of science. It is not merely that the 
incandescent mantle of the gas engineer is improving and necessi- 
tates improvements in our filaments, but in spite of the flourishing 
conditions of our factories just now, I could give many other illus- 
trations of how we shall all suffer if we do not keep adding to our 
knowledge. Twenty yearg ago, when giving some lectures in 
Clerkenwell to workers in the then flourishing watch trade, I ven- 
tured to prophesy the decay of that trade. But I am afraid that the 
case of Jonah and Nineveh is the only one in which prediction of 
disaster led to reform. I venture on no prophesy therefore, because 
it might harden your hearts 

Much of the evil we suffer from ie due to our average young 
men being pitchforked into works where they get no instruction 
as soon as they leave school. If ordinary school education were 
worth the name, and if schoolmasters could be brought to see that 
we do not live in the fifteenth century, if boys were really taught to 
think for themselves through common sense training in natural 
science, things would not be so bad. But the average boy leaves an 
English school with no power to think for himself, aud with less 
than no knowledge of natural science, and he learns what is called 
mathematics in such a fashion that he hates the sight ofa mathematical 
expression all his life after. 


And what is the result! English engineers do make а wonder- 
fully intimate acquaintance with the machines and tools that they 
work with, but when it comes.to the manufacture of new things 
they do it by fitting and trying, by quite unneceesary expenditure 
of money through trial and error. A machine is made and tried 
and then another better one, until а good result is arrived at. 
And this method did well enough in the pase and would 
do well enough in the future if only we had not to compete 
with foreigners who can really calculate. It is not all smoke; 
there is a real danger in this foreign competition unless we mend 
our ways. There is an absolute necessity for great change in English 
ways; but there аге so many people interested in the maintenance 
of old methods of working; so шапу people who think they will 
lose their bread and butter if a change takes place; so much capital, 
scholastic and other, invested in our old machinery, that it takes a 
catastrophe to produce changes. Much of the strength and weakness 
of England has always lain in her conservatism. We have been 
talking of standardisation of machinery lately, so I may say that 
things have been standardised in England for along time. Now 
to get all the good effect of standardisation it is occasionally 
necessary to go in for wholesale scrapping, and it is this a 
ping part of the business that we dislike in England. e 
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here all know that the District and Metropolitan Railways 
might have been worked electrically years ago just as easily as 
.they will be when we are allowed to begin upon them, but of course 
the scrapping of a lot of steam locomotiues was a serious thing. The 
loss of experience to English electrical engineers, because of this 
hatred of scrapping, is leading to other incalculable losses. I under- 
stand that the whole generating and line plant—the whole machinery 
of, the Boston tramways—has been кор several times since they 
first were driven electrically. Japan scrapped all her old 
civilisation just as France did. During the century now dying 
Germany has made the most sweeping changes in her law and schoo 
legislation, and, indeed, in everything. England, and Spain, and 
China, how they differ in this respect even from England's own 
colonies. 

Of course it may be said that English customs have grown 
during centuries ; they are well tried and there is no pressing need 
for sudden alteration. I quite agree, but unfortunately this very 
perfection and fitness of our customs have bred in us a want of 
flexibility, so that in cases where a sudden change is really necessary, 

we are disinclined to make the change merely because it is a change 
and for no other reason. 
No one has ever heard me speak of the decadence of England. 
When the greatness and the wealth, the manliness and the strength, 
the healthiness and good life of England are shown forth to the as 
yet ignorant world in all their itude there will be some 
astonishment. But it is our duty to keep up our high standards. 
We must change what is bad when we know it to be bad, and not 
Jet bad things* continue to exist, parasitic growths, maintained 
because on the whole we are strong and healthy. You will, perhaps 
think that this is a very serious exordium when I tell you that I have 
introduced it all on account of the state of mathematics in our pro- 
f взіоп. I feel a sort of degradation every time that I hear a successful, 
clever, old member of this Institution sneering at mathematics. 
There is a plaueibility about his statements ; he himself has been 
very successful in life without much help from mathematics; but 
indeed, his sneer is doing a great deal of harm to the younger 
members who admire his success, who forget that he has succeded in 
spite of, and not because of, his neglect of mathematics. 
Our knowledge of electrical phenomena must be quantitative to 
be of practical use ; we must be able to calculate. Mathematics is 
the science of calculation, and we must therefore be able to employ, 
and we all do necessarily employ, less or more mathematics every 
hour of our professional lives. 'l'he draper and the grocer and the 
housekeeper merely need arithmetic. Everybody now knows some 
urithmetic. Everybody can add and subtract and multiply and 
divide, and keep accounts in some simple sort of way. This is due 
to the fact that arithmetic is no longer taught in the old Greek 
method with its 27 independent characters (for our 10 figures), the 
study of which required a lifetime, so that only old men could do 
Viae (oae i and they not only needed many hours to do one easy 
bit of multiplication, but declared that if the art were not 
practised every day it could not be remembered. і 
and writing and ciphering are now taught to everybody. It 
used to be that only learned шеп and philosophers could read, write, 
and compute. You will remember the charge that was brought 
against one of Shakespeare's charactera, who was said to poasess mere 
bookish theory without practical knowledge. And what was һе?” 
* Forsooth a great arithmetician.” Nowadays, when everybody can 
compute, we should say of the possessor of mere bookish theory, 
* Forsooth he knows the calculus? 
For in mediæ val times things were taught in such a way that only 
a few men had a chance of knowing how to , write, and cipher. 
We have been compelled to change all that, the pedagogue has by 
compulsion given up his medieval methods of teaching in these 
things, although in all other matters he retains them. But a time 
has come when we see that ciphering is aot enough mathematics for 
us to be familiar with, we need a httle algebra, we need co-ordinate 
geometry, we need the differential and integral calculus. The 
pedagogue tells us that we must follow the orthodox course of study, 
which takes many years ; and some of us, many of us, who have 
followed the orthodox method find that we have spent so much time 
and mental power upon it and its thousands of unnecessary tricks and 
contrivance and philosophy, that we can takein no more ideas. We 
cannot utilise our mathematics on engineering problems because we 
are too old and tired and blase to comprehend these problems. Never- 
theless we are the only people who know mathematics, and so we 
publish volumes of unmeaning and useless disquisitions on problems 
that we do not understand. br we know just enough mathematics 
to be able to show our ignorance to experte, but quite enough to 
impress engineers with our knowledge ; and we know just enough 


* Such as our wretched system of weights and measures. Oh, young 
America and Australia, is it wise to waste a year of every child’s life, and 
years of the life of every business man, merely because we do it in England ? 
You get many of your pedagogues from us, and of course they say that 
without cwte., qrs. and Ibs., and Latin declensions and Euclid, the mind 
cannot be trained. Do you believe them, or are you wifh open eyes making 
а great sentimental sacrifice ? 


about engineering problems to show our ignorance to engineers, 
but quite enough to impress mathematicians and what we 
publish is merely as the crackling of thorns under a pot. 
As for the man who does understand electrical problems, he 
remembers that there was a something called a study of mathematics 
at his school, that he did pa:s certain examinations with much 
difficulty and tribulation, that the subject had no real meaning to 
him even when he was supposed to know it, and he now hates the 
sight of anything that looks like mathematics. 


I tell you, gentlemen, that there is only one remedy for this sort 
of thing. Just as the antiquated method of studying arithmetic has 
been given up, so the antiquated method of studying other parts of 
mathematics must Le given up. The реса engineer needs to use 
squared paper. What is the use of telling him that he has taken an 
unauthorised way to the study of co-ordinate geometry, that he 
cannot approach it except through Euclid and modern gon 
and geometrical conics and algebra and trigonometry. е 
says the youngeet child can be made to understand diagrams on 
squared paper. So again the idea underlyiug the calculus is one 
that every child, every boy, every man possesses and uses every day 
of his life, and there are useful methods of the calculus that might 
be taught quite quickly to boys, and which it would bea pleasure to 
boys and men to use continually in all sorts of practical problems, 
but of course the subject of the differential and integral calculus is 
one that must come at the end of a lung course of what is to the 
average boy utterly uninteresting and unmeaning mathematics, 
Indeed, the average boy never reaches the subject, whose very names, 
differential and integral calculus, are enough to drive him frantic. 

Yes, the schoolmasters say that we must follow the mediæval 
rules of the game, and all sorts of fine things are said about 
them, but as a matter of fact we only need to bring a little 
common sense to bear upon schoolmasters. At present most of us 
stick to our arithmetic as a safe and well-tried friend. We compute 
after the manner of the draper and grocer and housekeeper. In 
finding out what is the best size of conductor, or armature winding or 
core, or iron and winding of a field-magnet, we calculate by mere 
arithmetic for one size, and then for another ; perhaps we have 
weeks of arithmetical computation before we find the right size of 
thing to use, and we cannot frame general rules. Aud some foolish 
person who knows a little mathematics works at the problem (as we 
ought to be able to do, but are not), and he frames a general rule 
and we laugh at it, and sneer at mathematics because he has probably 
left out of account the most important consideration. We know that 
the result is wrong, but we cannot say why it is wrong. 

Then there are some 55 labour-saving ideas that we 
simply cannot get into our heads at all, we cannot comprehend them. 
Am I sinning against the rule as to good comraderhip which exists 
here if I say that some of us are ignorant of the most fundamental 
fact regulating economy in arranging sizes of conductors? Suppose 
we find the total cost of installing a conductor of a certain length, 
using 1 sq. in. section of copper. We do the same thing for other 
sizes, and we plot total cost and weight of mere sopper on squared 
paper. Ido not care what system we adopt if it is the same system 
for all sizes, and if we buy our materials from the same manufac- 
turers and use the eame kind of labour, our points will lie very 
nearly in a straight line on thé squared paper. Hence increased 
cost will be proportioned to increased weight of copper, and, 
indeed, increased total cost will be like the mere increase in 
the coet of copper, taking а slightly higher price of copper 
per ton. Some of us, ignorant of the elementary mathematics 
involved in the problem, think that the mistake has been made of 
assuming that the coet of ап installed conductor is merely the cost 
of the copper in it, and of course he must feel that it is too abeurd 
a mistake not to be laughed over. With an elementary knowledge 
of mathematics, his mistake would be impoesible, and without such 
& knowledge the clever electrical engineer is constantly discovering 
mare's nests in the investigations which he criticises, 

I know of long misleading accounts of the results of good experi- 
mental observations which might have been described in a few clear 
words by the aid of elementary mathematics. I know men who 
spend on а particular problem ten times the amount of worrying 
thought that would enable them to master the easy mathematics 
that includes all such problems. Quite recently one of our most 
eminent members declared to me that he had not really grasped the 
reason for small economy at a power station when there is à small 
load factor until he studied the common sense mathematical form 
which has been given in a recent publication. And yet he is a man 
who has heard much, and read much, and talked much on this 
subject. : 

Every electrical engineer has a correct idea of how a transformer 
acts, or how the E. M. F. in one of the coils of an armature of a direct 
current or other generator, or, let us вау, a rotary transformer, 
changes during а revolution, and how the E.M.F.s of all the coils 
are combined to produce currents in the external circuits 
But through how much mathematical tribulation must most 
of us have from our state of ignorance to our present 
state of knowledge ! It is no wonder that we are disinclined to the 
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study of а new phenomenon which seems as if it might lead us 
through the like tribulation. The tribulation is least because it is 
suffered only once if we first learn the calculus method which 
underlies all our work; it is greatest if we get it up in a completely 
new-looking form in every new problem. 1 speak now of what is 
most difficult in our study, for there is thought required in applying 
the calculus method. Thus, for example in multiphase work at the 
present time the best mathematicians wonder how it is possible for 
ensy calculation to be made in such a subject. What we want just 
now js that an electrical engineer acquainted with three-phase current 
phenomena should be so much a master of ordinary easy mathematics 
that he has а chance of discovering a very simple way of putting the 
matter before us. At present calculation is easy but tedious, and, 
indeed, repellant ; but [ am perfectly certain that а competent man 
might quickly invent methods of calculation which are not only 
easy, but short and thinkaBle. Mathematicians with the requisite 
electrical knowledge, again, may be lacking in sympathy and humour. 
I know & book of more than three hundred large pages on ordinary 
alternating currents, and all the information in it is given far more 
simply in two pages of another book with which some of you are 

uainted. Possibly, just now, mathematicians who are electrical 
and who have common sense have too much other work to do, and 
we must wait their leisure. 

The fact is, mathematics ought to be the natural language of the 
electrical engineer, and at present it is а foreign language ; we can- 
not read or write or think in it. We are at the beginning of our 
development, like monkeys whose necessities have inc faster 
than their powers of speech. 

Some of you areaware that a new method of teaching mathematics 
has recently been introduced in nearly all evening classes in science 
schools throughout the country.* I wish I could say that there was 
a prospect of its being introduced in all schools, for it seems to me 
that this would lead to the result that all young men entering works 
would be masters of that kind of calculation which is most important 
in electrical engineering ; not merely a few men having this power, 
but the average men, just as the average men can read and write. 

I am addressing engineers, men who utilise the results arrived at 
by scientific workers, men whose profession is applied science. But 
surely if we are to apply the results arrived at by scicntific men, 
ifthe laboratory experiment of to-day is the engineering achieve- 
ment of to-morrow, we ought to be very much alive to all that is 
going on in the scientific world. 

All men ought to be far more alive to the importance of scientific 
work. On the psychological side, it is perfectly exasperating to me 
to see how few are the men who know that Darwin has given а key 
to almost all the great philosophical problems of antiquity, and that 
there is a great mental development accompanying the more evident 
engineering development now going on in the world. Again, it is 
the fault of our methods of education that all our great men, our 
most important, most brilliant, best educated men, our poets and 
novelists, our legislators and lawyers, our soldiers and sailors, our 
great manufacturers and merchants, our clergymen and school- 
masters, should remain so ignorant of physical science, the applica- 
tion of which by a few men not ignorant is transforming all the 
conditions of civilisation. T But of all men just think what it means 
for engineers to be ignorant of science, or neglectful of its new 
developments, and of all engineer’ think what it would mean if 
electrical engineers sinned in this way. 

Except ours, all other branches of industry have taken thousands 
of years to grow. There were bridge and hydraulic and sanitary and 
harbour and river engineers in ancient Rome, and such engineers 
existed thousands of years before the first papyrus was written 
in Egypt. But no Assyrian tile or Egyptian hieroglyphic or 
relic from a tomb indicates that telephones or electric motors or 
electric ae existed befure our time. No gradual improvement 
in our methods of conquering nature led up from small beginnings 
in our electrical engineering. Our profession has not grown during 
thousands of years of time like other professions, It has sprung 
suddenly, full grown, from the new spirit which is going to rule the 
souls and bodies of men, the spirit of research in pure science. The 
new spirit puts knowledge, mere knowledge of nature, as its highest 
aim. The scientific student knows that all sorts of good must come 
to mankind from his studies ; all sorts of scientific knowledge are 
sure to be utilised by engineers, but in the pursuit of science the 
usefulness and utility of the result are of no importance, And 
are we—we who have received the first-fruits of the labours of 
scientific men, we, the first-born spoilt children of the great 
parent of all that is to come, we who form the foremost files of the 
present time—are we going to turn upon our beautiful young mother 
and say she is useless and ugly, and she hinders our money-making, 


* See summary of Lectures on Practical Mathematics ; also the Science 
and Art Directory, and the Reports of Examiners on the Science Examina- 
tions of 1899 and 1900, all published by the Education Department, South 
Kensington, 8.W. The reforms now advocated in mathematical and 
science teaching are all clearly described in a Paper read before the Society 
of Arts in January, 1880. 

t See articles in Nature of July 5 and August 2. 


and that we are willing to kill her for the sake of the burial fee ? 
Thank God that is the spirit of only a few of us Have we not as 
an Institution gone to great expense in the publication of Sctence 
Abstracts in partnership with the Physical Society? Toat publica- 
tion has been and continues to be of the very greatest value t» all 
students of pure and applied science who read our language, for it 
tells them the results of all the scientific work now being done in all 
parts of the world. And even if some of us do not that useful 
blication, do we not know that it is there to read if we like ? 
we not know that it is а symbol of our redemption from the yoke 

of the Philisttne ? It is one of many v dns in answer to the 
uestion which I have asked in this ad , We can truthfully say 
at we are professional men, that our profession has promise of 
enormous expansion and improvement, and that we are not mere 

esinen. 

I am afraid that you will think that I have a personal interest in 
putting before you the claims for consideration of the pursuit of 

ure science, because you know that I am trying to defend Kew 
Observatory from imminent danger. In truth, I have no interest 
in this matter unbecoming a president of this Institution. For 
two years I have been trying to reason with traction engi- 
neers. Like many other electrical engineers, these gentlemen desire 
to use uninsulated return conductors, If they do so near а 
magnetic observatory certain records of terrestrial magnetic 
disturbances are quite spoilt. At Potsdam this sacrilege has been 
forbidden. At Washington, Toronto, Cape Town, and most other 
important places the magnetic records have already been rendered 
шы Prof. Rücker and I were asked by the other members of 
the committee of the Royal Society which was in charge of the Kew 
Observatory to defend Kew, and with the help of Her Majesty's 
Treasury we thought we were ableto insist upon the use of insulated 
returns in all undertakings authorised by Parliament where harm 
was likely to be inflicted on Government observatories. I may say 
that the scheme designed by Mr. Clifton Robinson for using an 
insulated return conductor in the working of the tramways of 
the London United Tramways Co, in consequence of our 
action, was a thoroughly good scheme which it gave one eatis- 
faction to look at, not ugly and not expensive. It seemed to 
me а fit scheme for any tramway system, however complex, 
in which overhead conductors are used. You are aware that for an 
electric railway or for a tramway where а conduit is employed, it is 
in every way better, and is in a large scheme actually cheaper to use 
an insulated return. We felt therefore very happy. for magnetic 
observatories seemed quite safe from interference. We were, how- 
ever, mistaken, for the only clause which we have been able to get 
inserted in all Parliamentary authorisations of undertakings, leaves 
it to the Board of Trade to substitute other methods of protection 
than the insulation of the return conductors in cases where these 
other methods seem to be eufliciently good for the protection of 
laboratories and observatories, and this is why the Board of Trade 
appointed the committee which met on October 31 probably for the 
last time. 

Prof. Rücker, Prof. Ayrton, and I have made many tests on the 
ra Sepa disturbances produced by tramways and railways, particu- 
Jarly by the Stockton tramways and by the Waterloo and City 

ilway, and we have had many meetings with the traction engineers, 
but nothing has yet been decided. 

I mention this matter, which has given great anxiety to scientific 
men, because I am afraid that some of you may think when you 
hear of it that I have been acting against the interests of the electrical 
industry. I beg to assure you that I have been acting in your best 
interests. As an electrical engineer I ought surely to regret the use 
of uninsulated returns even if we leave Kew Observatory out of 
account. Suppose we do not now insulate our returns. Electricity will 
certainly return by gas and water pipes, and the amount of harm 
done to those pipes is merely a question of time. Because of the 
ignorance of legislators and gas and water companies, nothing is said 
just now, but will nothing be said at the end of 10 years or 20 years 
when pi are found to be eaten away everywhere? And if 
by a alig t increase of expense, or rather, as I think, actually 
no increase of expense, but merely a little increase in inventiveness 
and common sense on the part of electrical engineers, this evil may 
be entirely prevented, surely it is in the interests of all of us that 
insulated returns should be insisted upon. But even if we do not 
insist on insulating the returns in all systems, surely something may 
be said for the giving of this protection on lines near such a magnetic 
observatory as Kew. Even the magnetograph records now bein 
made have been continuons fur 45 years, and if Kew is interfe 
with no sum of money can compensate for the interference ; for if 
the observatory were removed the future observations would have 
no link with the past. 

An engineer declared in this room that it seemed to him an 
injustice to hamper the progress of electric tramways “ for the sake 
of making observations that never have given, and never may give, 
to the world any important results.” Now, it is not so much on 
account of Kew that I object to this sort of observation, as to its 
general spirit of antagonism to scientific research. There is 


THE ELECTRICIAN, NOVEMBER 9, 1900. 


83 


no doubt that the answer to the old question which Gilbert 
might have asked three hundred years ago, What is the cause of 
terrestrial magnetism ?” is very jealously hidden from us by Nature. 
The earth probably contains much iron, but its great internal heat 
seems to forbid our imagining the iron to be etic. The assump- 
tion that a negative electric charge on the rotating earth will explain 

requires such an enormous charge that this assumption has 


things, 
been discarded. Theré are annual and diurnal variations of a 


fairly regular kind; there are storms which have some relation 


to the aurora borealis, to sun spots and to earth currents. 
There are small sudden changes which seem to occur almost 
instantaneously all over the earth. Observations of these things 
may be useless from some points of view, but scientific men have 
been and continue to be willing to give up time and much 
money for this object. Utilitarians had to be cajoled through super- 
stition to allow observations of the stars to be carried on in ancient 
times, and we have no such cajolery to offer. We simply say that 
it has been through this sort of useless-looking method: of working 
that all our ргортеғв in science has come. 

Engineers descended from men who sneered at Cavendish and 
Franklin and Volta and Oersted and Ohm and Faraday are you 
who utilise the results of the work so sneered at and pile up 
fortunes in consequence of it; are you the men to sneer at and 
ridicule the scientific work of the present day because it seems to 
үп useless? Tell us а better method of observation; give us 

etter suggestions as to what these magnetic phenomena may 
mean; but the past record of scientific observation enables us to 
laugh at you when you say that magnetic observations may never 
give the world any important results. Was Nature ever во open and 
yet so closed about a secret as she is about this one of terrestrial 
magnetism ? Was there ever one whose revelation promised so 
much ? How very little we know of electricity and magnetism ! Does 
the mere motion of the eatth, taking no account of electric charges at 
all, cause it to be magnetic? Almost anything is on the cards. 
Surely I need not appeal to your cupidity, but it is quite poseible 
that our knowledge of this secret may enable us to tap a tremendous 
store of Nature's energy. 

Gentlemen, this is not а trades union, and it is not a society for 
the furtherance of pure scientific research, but it is a society of pro- 
fessional men who recognise the past services of acientific observers 
with gratitude and рер hope for greater ones in the future. 
And shall it be said of us that our gratitude is not greater than that 
of Judas, to whom indeed 30 pieces of silver was doubtless a large 
sum ; that “we have given our hearts away a sordid boon;” and 
that as to our future hopes we are willing to sell our birthright for a 
mess of pottage. 


OBSERVATIONS ON AN IMPROVED GLASS RE- 
VEALER, FOR STUDYING CONDENSATION IN 
STEAM-ENGINE CYLINDERS, AND RENDERING 
THE EFFECTS YISIBLE.* 


BY MR. BRYAN DONKIN. 


Some years the writer introduced a small glass instrument 
named by Hirn a “Revealer,” for studying the condensation of 
steam in an engine cylinder. Since then some improvements have 
been made, and the following results obtained: A revealer was 
placed on the top of both the high and the low pressure cylinders 
of a compound steam-jacketed vertical condensing beam engine, 
working in a factory at a speed of about 35 revs. per min. The 
diameter of the low-pressure cylinder is 26in. with 3ft. stroke, and 
that of the high-pressure cylinder 7,5,in. with 14in. stroke. 

General Description.—Each revealer has two cylindrical glasses 
(Figs 1 and 2) fixed concentrically one inside the other, thus form- 
ing a hot-air jacket for the inner glass, with an annular space of 
10mm. (0:4in.) between them. The inner glass cylinder is smaller 
in diameter than formerly, the connecting pipe to the motor cylinder 
is straight, and the cock and pipe much larger, so that the con- 
nection is more direct. Inside the inner glass is a small cast-iron 
cylinder. Allthe external metal and glass surfaces are well covered 
with removable thick non-conducting material to diminish radia- 
tion. The object of the instrument is to reproduce as nearly as pos- 
sible, and render visible, what takes place inside the steam cylinder, 
and is necessarily concealed. No vessel, such as a revealer, exterior 
to the cylinder, can be under exactly the same conditions as the 
internal parts, because the cylindrical portion of the latter is cleaned 
by the piston at every half revolution, and the clearance surfaces 
are greasy. Nevertheless, the effects of condensation, as shown by 
the revealer, may be within 85 per cent. to 95 per cent. of the 
truth, and all results can be accurately seen, magnified and studied. 
In all steam cylinders, condensation takes place on the internal 
walls when working with saturated steam. In this revealer, under 
the above conditions, very fine globules of water, the results of 


* Paper read before the Institution of Mechanical Engineers, Oct. 19. 


condensation, will be seen close together, the appearance of which 
the author will first endeavour to describe for the low-pressure 
cylinder. 

Revealer on the Low-Pressure Cylinder.— The modifications of the 
improved revealer have caused a great reduction in the size of the 
minute globules on the glass walls, as compared with those shown 
in former experiments. After the revealer has become comparatively 
warm, and when the steam is first admitted into it from the low- 
pressure cylinder, the globules, from lmm. to 2mm. (004ір. to 
0:08in) in size, are much larger than those seen after working about 
10min. or 15min., when all the parts have had time to acquire a 
normal temperature. Commencing with the steam stroke, the first 
result observed, when the steam is admitted to the revealer, is a light 
and not very dense cloud or white fog coming up from the engine 
cylinder. This is precipitated upon the hot internal glass and cast- 
iron walls, and is seen as very fine globules or particles of moisture 
or condensation. This cloud 1s sufficient to obscure a light placed on 
the opposite side of the revegler. Re-evaporation then rapidly follows 
before the end of the steam stroke. On the opening of the exhaust- 
valve the cloud passes quickly off into the cylinder, and the glasses 
become quite ent. A good illumination renders the incoming 
and outgoing clouds of mist quite visible. Each time the steam enters 
a large number of very small globules, at about equal distances from 
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Fic. 1l.—Improved Glass Revealer, for studying Condensation in Steam 
Engine Cylinders and rendering the effect visible. Half full size. 


each other, are immediately seen upon the glass walls. These are 
from one-twentieth to one-twenty-fifth of a millimetre (0°002in. to 
0:0016in.) in diameter, or less, and are distributed in a fairly uniform 
manner over the surfaces. The time occupied by the deposition of 
the globules and their re-evaporation is perhaps a tenth of a second. 
Before the end of the steam stroke, the duration of which is about 
half а second, and before the exhaust valve opens, the smaller globules, 
one-twenty-fifth of a millimetre in diameter, are all evaporated. 
During the exhaust stroke, the larger globules are also re-evaporated, 
but not so quickly. The internal surfaces are sometimes quite dry, 
and at other times a few drops of moisture remain on them. 

To facilitate the study of these minute condensed globules or wet 
particles on the inside of the inner glass, a microscope is used, and 
the glass and iron walls well illuminated, It is interesting to watch 
not only the formation of the globules, but also their rapid dis- 
а by evaporation. Any change in the working conditions 
of the engine, by altering the expansion or speed, is at once detected. 
The globules change in diameter, becoming larger or smaller than 
before, probably as the difference of temperature between the walls 
and the steam is increased or diminish Very soon however the 
glass walls take up a certain temperature, and constant conditions 
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again prevail, differing only in the size of the globules from those 

reviously seen. By artificially cooling the outeide of the short 
iron connecting pipe between the glass revealer and the cylinder 
with cold water and a sponge, the fog or cloud on admission of the 
steam at the commencement of the steam stroke is much increased, 
as is also the diameter of the globules on the internal glass walls. 
The steam seems to be chilled. Two other revealers with single 
glasses, and longer and uncovered connecting pipes fixed on the same 
end of the same low-pressure cylinder, gave, during the same stroke, 
greater condensation and larger globules, with thicker fog inside. 
This was a result which might be expected. 

Condensation on the Cast-Iron from the Low-Pressure Cylinder.— 
Inside the inner glass cylinder or revealer a small cast-iron cylinder 
was placed to observe the condensation produced on this metal and 
to measure the size of the globules. Vertical and horizontal cross 
lines a millimetre apart were marked on this cylinder, forming small 
areas of 1 eq. mm. (Fig. 2). These squares, being visible under the 
microscope, afford a useful means of estimating the size of the minute 
globules, The condensation observed was practically the same on 
the cast-iron as on the inner glass cylinder, both being probably at 


Fic. 2.—Improved Glass Revealer fixed on Steam Engine Cylinder for 
showing effecta of Condensation, Re-evaporation, &c. Half full size. 


the same temperature and touched by the same steam. The various 
phenomena may be summarised as follows, after the normal conditions 
are established, for the low-pressure cylinder :— 


1. Fog rising from cylinder into revealer ......... St trok 
2. Deposition of moisture and water on glass and | ' ar i ios 
metal surfaces данев аан n 


about 4 second. 


Exhaust stroke 
duration 4 second. 


5. Rapid re-evaporation during expansion 
4. Exhaust opens. Fog sinking back to cylinder 
5. Glasses quite clear. Surface nearly dry 


Internal diameter of glasses, 67mm. and 44mm. (2°64in. and 1-73in.). 
External diameter of cast-iron cylinder, 35mm. (1°38in.). Height 
of glasses and cylinder, 57mm. (2:24in.). The pressure in the low- 
pressure cylinder varies a little at different times of the day ; the 
maximum initial is generally about at atmospheric pressure (see 
Average Diagram, Fig. 4) At times, in the revealer, no condensa- 
tion is visible and no re-evaporation, only very slight fog in and ont. 


One revolution 


Revealer on the High-Pressure Cylinder—A second revealer, with 
double glasses and a small cast-iron cylinder in the centre, was placed 
on the top of the high-pressure cylinder, and well protected from 
heat losses. All the general series of effects were the same as those 
on the low-pressure cylinder during one revolution. The only 


marked difference between the two cylinders was in the size of the 
condensed globules on the glass and cast-iron surfaces. These were 
about mm. to imm. (O Ul in. to 0008іп.), some few being mm. 
(0*09in.) in diameter. This means more condensation in this cylinder 
than in the low-pressure, which agrees with calculation and experi- 
ment. This cylinder is jacketed with live steam at a pressure of 
60lb., or about 4 atmospheres. With the low-pressure cylinder the 
pressure is the same in the jackets, namely 4 atmospheres, and 
as the mean working pressure is much lower than in the first 
high-pressure cylinder, there is a much greater difference of 
pou and temperature between cylinder and jacket to 

eep the low-pressure cylinder walls hot. The jacket is more 
efficient on the low-pressure cylinder, and less condensation 
is to be expected. This agrees with experimental resulta. In 
this plan the two revealers can be seen and compared, both 
working at the same time on the top of each cylinder. To make 
sure that the varying pressures of steam in the revealer were really 
the same as in the engine cylinder, two indicators were fixed, one on 
the top of the revealer and the other on the top of the cylinder, and 
diagrams taken during the same stroke, The diagrams were exactly 
the same from the revealer as from the cylinder. The range of tem- 
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Fic. 3.—Improved Glass Revealer with two Glass Cylinders and Internal 
Steam or Water-jacketed Cylinder. One-third full size. 


perature in the high-pressure cylinder is generally about 101°F., or 
about 56°C., and that in the low-pressure cylinder some 85°F. or 
47°С. ; but the pressures and temperatures vary somewhat with the 
work. This double-glass revealer forms a kind of transparent 
prolongation of the steam-engine cylinder (Figs. 1 and 2). 

One result of these observations is to prove that there cannot be 
any thin film oí condensation water on the internal surfaces of 
steam-engine cylinders, whether the cylinder is relatively hot 
or cold, as there has so often been supposed to be. The 
difference of temperature between the walls and the working 
steam seems to affect only the size of the globules of water. It 
is very difficult for the eye to follow the rapid and violent move- 
ments of fog and small globules of water in all directions on 
the internal surfaces, and also their very quick and violent dis- 
appearance by re-evaporation at exhaust. It is now generally 
admitted that condensation of steam in engine cylinders 1s caused 
chietly by the difference of temperature between the internal surfaces 
and the steam in contact with them, which it should be the object of 
engineers to minimise. Condensation is reduced in quick-revolution 
engines, and where dry or superheated steam is used. It assumes 
various forms—water particles, fog, or globules of different diameters. 
These seem always to be in rapid motion, and not stagnant. On 
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admission, the internal metal walls are heated by the steam. Other 
heat changes occur in each revolution, tending to equalise the 
temperature between the eolid iron, the liquid water, and the gaseous 
steam. "The temperatures of the 1mm. and 2mm. drops of water 
have not yet been measured, existing only during, вау, one-tenth of 
the stroke. Wall temperatures have been taken ; and the varying 
steam temperatures, deduced from the indicator diegram of pres- 
sure, are known fairly well during a revolution. Rotary engines 
should give less condensation on admission, as compared with the 
reciprocating types, both working with steam-jackets and with 
superheated steam. 


Steam Revealer with Two Cylindrical Glasses, and Internal Steam or 
Water- jacketed Cast-iron Cylinder in centre,— The. following further 
experiments have been made, A small cast-iron cylinder (Fig. 3) 
is fixed in the centre of the revealer, and so arranged that boiler 
steam can be introduced inside it to raise its temperature, provision 
being made to drain the water away. Cold water can also be passed 
through it continuously to reduce its temperature. The mean tem- 
perature of this inner cylinder is taken by means of a mercurial 
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Fic. 4.—Improved Glass Revealer. Curve showing Falı o Temperature 
of Cylinder shown in Fig. 5 exposed to Exhaust Stroke, &c., and so made 
88 to be jacketed or not at pleasure, fixed on Low-pressure Cylinder of 
Factory Engine; speed about 35 revs. per minute. 


thermometer about 24mm. (0:1in.) in diameter, placed in a hole in 
the centre of the wall. The steam from the engine cylinder 
m at each stroke into and out of the annular space BB, 

tween the cylinder and the inner glass. The fog or condensation 
on the walls can be observed through the glass cylinder by the eye 
or а microscope. In this way the cylinder can be either heated by 
steam or cooled by water, and the fog effects noted for different 
temperatures of the small cylinder inside the revealer. To get the 
mean temperature of steam in the steam-engine cylinder, indicator 
diagrams are taken, and the mean temperature calculated from the 
pressures, Thus, when all the conditions are constant, the tempera- 
ture attained by the inner cylinder can at any time be compared 
with the mean temperature of the steam touching its walls. 


тем. (December, 1899. Figs. 3 and 4.)— The revealer 


shown in Fig. 3 was fixed on the top of the low-pressure jacketed | 
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cylinder of the engine, and placed in communication with it. The 
speed of the engine was about 35 revs. per min. Boiler steam was 
admitted into the inside of the small central cylinder, and the revealer 
was kept going with the power on the engine constant for a given 
time until all the working conditions were normal. At a given 
moment, with the wall at 299°F. ог 148°C., the steam was shut off 
from the jacket, and notes were made of the gradual decrease of the 
wall temperature, arising doubtless from the exposure of the hotter 
walls to the cooler steam-stroke, and to the still cooler exhaust- 
stroke tocondenser. This had already been noticed in a preliminary 
experiment. For copy of indicator diagram see Fig. 4. The wall- 
„ was read every minute until a minimum of 197 F. or 
92°С. was reached and maintained. The steam was then turned again 
into the jacket, and the rapid rise of the wall- temperature noted up 
to 285 F. or 140°C. in about one minute. The wall- temperatures are 
D in Fig. 4. In 35 minutes the temperature of the cylinder 
ecreased from 299deg. to 197deg. = 102 F. or about 2°9°F. or 18°C. 
per minute. The mean temperature of the diagram was 320°F. 
or 160°C. cooler than the mean temperature of the small cylinder 
walls. From the weight of the small cylinder, 1-06lb., its loss in 
thermal units per minute can be calculated. This amounts to 0:384 
є. ft. is equal to 
4 thermal units per equare foot per minute, lost by the walls to the 
condenser, In the above experiment there was very little radiation 
from the revealer, as it was just above a steam-jacketed and hot 
cylinder ; and also very little conduction of heat along the 
connecting pipe, which is well covered, as is also the revealer. 
Condensation of Fog in the Revealer.—With steam in the jacket no 
fog is visible, nor can any condeneation on the walls be detected by 
the eye. They are much hotter than the incoming steam. About a 
Шац of an hour after shutting off the steam in the jacket a little 
og is visible, and at the end of 35 minutes much fog is seen, and 
slight condensation on the walls ; in other words, as the temperature 
of the walls was gradually reduced, the amount of fog and 
condensation increased. 
(To be concluded.) 


HADFIELD'S NICKEL-MANGANESE STEEL. 
BY PROF, ERNEST WILSON. 


The chemical ánalysis of the principal constituents of this 
steel, as given to me by Mr. Hadfield, is Ni 25, Mn 5:04, C 08 
per cent. It is marked 1,414D, and is in the form of (I) a 
forged ring of rectangular cross-section having internal and 
external diameters of 3:31em. and 4:98 cm. respectively, with 
a length of 2:64em.; (2) a wire about 200cm. long and of 
diameter 0:0912em. 

The Ring. 

This specimen was covered with primary and secondary 
asbestos-covered copper wire for ballistic galvanometer 
experiments. It was then enclosed in an iron box, the 
whole being placed in a Fletcher gas furnace ready for 
heating. After heating it was re-wound with cotton-covered 
wire for the cooling experiments. Table I. gives particulars 
of the experiments and shows the order in which they were 
carried out. 

The results show that within the limits of temperature, 
and with the rates of heating and cooling set forth, the speci- 
men remains practically non-magnetic. 

The density is constant. 

The temperatures calculated from the variation in electrical 
resistance of the secondary coil, using the temperature 
coefficient 0:988 per cent. per 1°C., agree very well with 
those set forth in the table. 


The Wire. 


Table II. gives particulars of the experiments and shows the 
order in which they were made. 

The variation of specific resistance with temperature does 
not follow the straight-line law; the rate of diminution of 
specific resistance decreases with diminution of temperature. 

The temperature coefficients based on the determ.ngtion of 
electrical resistance at — 80°С. and – 182°C. (assuming u 
straight-line law) are 0-088 and 0:089 per cent. per 1°C. 

Messrs. Barrett, Brown and Hadfield* find the temperature 
coefficient for a sample containing Ni 25, Mn 5-04, C 1°18 per 
cent. to be 0-085 per cent. per 1°C. between 0°C. and 250°C., 
Pa а “Science Abstracts“) Roy. Dublin Sov. 7, рр. 67—126, 
Jan., ; 
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Table I. 
| | Cooled to Аїшоврһегїс. Cooled to E E в f 
| Heating from Atmos- | – 80°C. with , temperature. | - 80°C. with carbonic Atmospheric’ (UO S © 
Quantity Tested as atmospheric pheric carbonic acid Left all nigbt | acid snow in ether, temperature. З єз с 
measured. received at temperature. tempera- snow in ether. in beaker to and then with liquid Removed from 2 3 8 
atmospheric 5 2 ture Time taken to heat up to airto – 182°С.17шіп = liquid air and 3.8 2 
| temperature. 182°C. 421°C. 836°C 14°C. cool from this | total time taken to allowed to heat ao в 
| | А | qo '14°C.=14 hrs. temperature. cool. , in atmosphere. 5 = Е 
. ems „„ perpe | % DEMON — 
Permeability 4 . | 211, 201| 181 204 183 23 209 225 2-08 229 210; 251 26 | 255,297 2t6 2235 = 43 
Magnetising force Н ...' 966577 | 579 494 477 * |297 574 125 588 125 586 105 303 | 694 99 535 53 S 5 E 
Induction рег sq. cm. В 204 758 105 101 872 69 120 | 11225 325 123 i264 789 1514 294 858 118 22 S 
Density, gms. per c. cm. Not taken ЖУ 7:95 5: _...... Not taken 7:95 7-90 
* Time taken to heat from 20°С. 1 hour. Left all night in furnace to ccol. 
Table II. 
| | In liquid air, At atmospheric Іа carbonic At atmospheric | 
| Tested as {ешр = 182% temp next acid snow And | temp. 20°C. | Heated At atmospheric 
received at „ morning, after ether 
atmospheric about 7min. being left all 80°С. a few | allowed to to tempera ure 
te 50°C to cool from ; рК to Без utes ир АА beat in air 900°C. 21°С. 
тр. i 20°С. nig beak s | = d 1 from — 80°C. 
in beaker. — oo. 
Specific resistance in 10 5 ohms per c. cm. 88:3 | 716 Not taken. 797 | 887 t | 88:2 
Density in gms. per с.стп...................... Not taken | dex Not taken. | iis 787 t 7°89 


t Time taken to heat, 1 hour; to cool, 2 hours. 


the specific resistance being 97:52 x 10-* ohms per o.cm. at 
15°C. А specimen containing 0 6 per cent. C., and the same 
percentages of Ni and Mn, had а specific resistance 89:2, 
which is in fair agreement with the author's resulta. 

Tensile Strength.—No general conclusions can be drawn 
from the following isolated tests made on this wire, but the 
results are worth noting. After being cooled in carbonic acid 
snow, and ether (sce Table II.), the wire broke at 49 tons per 
square inch, and was practically elastic up to the breaking 
point. The reduction in area at fracture was 2 per cent. 

After being heated to 900°C. (see Table II.) the wire was 
more ductile than in the first test, and had not broken after 
suffering a 9 per cent. elongation on 27cm. ; the reduction 
of area being J. per cent. The wire just supported 38 tons per 
square inch, which indicates its elastic limit. 

Conclusion. pes 

This material, provided it does not seriously deteriorate by 
exposure to the air, is admirably suited for the construction 
of spiral resistance coils in which a high specific resistance is 
required. The specific resistance is nearly four and a-half 
Ышез, and the temperature coefficient a little more than 
double the corresponding figures for German silver. If 
heated with excessive current, the material, when again cool, 
is more ductile. Its specific resistance is practically unaltered, 
but this might not be the case with a large number of heatings 
and coolings. 

[NorE.—A specimen of Hadfield’s manganese steel in the 
form of a ring, having the following analysis: C 0:78, Si 0:55, 
S 0:06, P 0:09, Mn 12-06 per cent., was experimented upon at 
the temperature of liquid air, and gave the following results :— 


REN 2:02 ...... 186 .... 1:87 
H ns 1j we 381^ oos 72:6 
Boss 26$ iu 7l es 136 


The ring is still non-magnetic on returning to atmospheric 
temperature. | 

I wish to express my thanks to Dr. Hampson, of the Brin's 
Oxygen Co., for manipulating the liquid air used in these 
experiments, My thanks are also due to Mr. F. S. Robertson 
and Messrs. W. Marden and L. G, Nunes for the assistance 
these gentlemen have given me. 


ELECTRICITY WORES ACCOUNTS. 
| Sunderland Municipal Electric Supply Works. 
. While the aggregate costs figures for the year 1809-1900 of 
this undertaking mark a distinct retrogression in comparison 
with the 1898 9 results, yet the cause is easily recognisable. 
The concern, like the majority of undertakings. in this 


country, has suffered and is still suffering from the high cost 
of coal. We learn from the engineer of the Sunderland station 
that the increase in the price of coal last year was from 
8s. 9d. to 12s. 6d. per ton, while this year the same quality has 
risen to 158. per ton. 

With this in mind, the rise in the fuel item at Sunderland 
from 0:53d., а& which it stood in 1898, to 0761. this last year, 
is seen to be natural and inevitable. The latter figure is 
really an excellent result in the circumstances, and it will be 
observed that all the other items of generating costs ав well 
as the management and property charges, have been reduced. 

We regret to note that the load-factor has fallen from the 
12:7 per cent. of 1898 to 10 7 per cent. last year. In other 
respects the business shows a most flourishing rate of advance. 
The lamp connections increased by 34:7 per cent., and the 
output by 85:5 per cent. 

In addition to plant extensions an important change has 
been effected in the transformation, in the residential district, 
from alternating-current supply to the continuous current 
system, thereby making one uniform system throdghout the 
town. Extensions are proceeding at Dunning street which, 
when completed, will use up the whole of that site, increasing 
the kilowatts installed to 1,980. Four 420 I. n. p. steam 
dynamos for lighting and traction with surface condensers, 
and four Galloway boilers, with economisera, &c,, including 
induced-draught fans, are being insta!led. 


South Shields Municipal Electric Supply Works. 


The accounts of this undertaking show that a splendid 
improvement has been effected in its general prosperity. 

As the net result of last year’s operations this concern has, 
after satisfying the capital charges, cleared itself—a result in 
striking contrast with the £882 deficit which marked the 
working of 1898-9. 

A study of the costs column of our table will show that the 
works costs of 1898-9 were already excellent, although the 
management and property charges were a little high. This 
last year all the various items, with the exception of the 
unimportant distribution charges, have very materially been 
improved upon, This achievement effected in conjunction 
with the large increase of nearly 68 per cent. in the output is 
of course the secret of the better financial results attained. 

It is interesting to note the diminished and very low fuel 
charge which obtained at South Shields last year. At 0-41d. 
it is quite 0:3d. below the average fuel charge in municipal 
stations of similar output and load factor in 1898. Like the 
output, the lamp connections exhibit the promising advance 
of 51:6 per cent., while the load factor has risen from 10:9 per 
cent. to 11:5 per cent. 
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| 
SUNDERLAND. | SOUTH SHIELDS. 
Undertaking Worked bg ———————-—-—-— Sunderland Corporation. бош. Shields Corporation. 
Date of Commencement of Supply... == —— ——— | March, 1896, [lying districts, | September, 1896. [tribution. 
System of Supply... uu | 5-W. con.-curr., with batts., alt. H. T. for out- Alt.-curr. trans. sub- stations, with 2-wire dis- 
Chief Engineer весов estat och oo buy oni emi eui gece John NN G. Snell Joseph A. Jeckell. 
YEAR ENDED MAR. 31, 1899. MAR, 31, 1900. MAR. 31, 1899. MAR, 31, 1900. 
UANTITIBS— 
и 5014 to consumer 2222222222. 594,885 559,897 200,808 594,059 
„ sold for public lighting, 8&0, а. 77,557 80,182 107,500 107,800 
„ used on works em >m css ous om om cas soo ams omi amn ama 59,646 31,730 11,268 16,417 
UNITS SQLD PER 8 C. . LAMP CAPACITY „m me m == = . 16 . 183 14:6 
Maximum supply demanded mas ccs sus sas sas mu =u ee smn ae oe 424 kilowatts * 682 kilowatts 323 kilowatts 500 kilowat 
Number of public AMPS .--————————— —— 50 arc arc 63 are, 244 glowa 68 arc, 256 glows 
Number of Sous 540 448 277 476 
Connections to mains in g- c. p. lamps 26,000 35,024 17,151 26,004 
CAPACITY OF PLANT IN 8-C.P. LAMPS — s ne == == — 29,500 35,000 19,200 34,400 
CAPACITY OF PLANT IN KILOWATTS „e 222 946 ‚120 615 1,100 
Per kilowatt Per kilowatt Per kllowa Per kilowatt 
CAPITAL— Tota | capacity, | — pact ^ Lebe _ Totals | capacity 
—— (TOTAL) L——————————-—--|25613507 | £049 288,315: | £788 57,175 93:0 14,102 674 
are * -- т *- 9 c c рена —— — —ę— — — — — — ee — — — — — — — — L7 — 
Loan (including Debenture charges) se — — — == 58,850 62:5 88,515 78:8 57,175 953:0 74,102 67:4 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) —... — ы = ^ 1.148 1:87 25,873 235 
Share (uncalled) s... Mte o шиша Á аны 9 — — — —— — — — — 
REPAID (TOTAL) . .———————7.—————— 1,3410? 1:42 1,830? 1:63 2b 0:01 441 0`406 
RESERVE OR SINKING FUND — — —— mm =a mn mmn =e men 34 0:036 28 0:025 2,971 4'83 4,680 425 
EXPENDED (TOTAL) meme eom 361.931 655 82,159 73:4 58,699 95:4 88,687 80:6 
Lands and bulldins ss == sa =u =a + +» =m mmn -++ mee mas 11,036 117 12,829 11:5 10,090 16:4 12,218 111 
Fanta 31,074 32 9 34,675 31:0 30,883 50:2 44,169 40:2 
Mains ——————————— 18,066 191 29,705 26'5 17,404 28:35 30,798 28˙9 
Miscellaneous ——————— 68 1,756 1:86 4,050 4:42 521 0:522 1,502 1:57 
REVENUE— Total, Per unit sold] Total. Per unit sold. Total. Per unit sold. 
ö.... dun maj nb C o» uui Con MD es des oo eas 3:537d. | £9,805 3 676d. £5.231 40754. | £7,973 3:813d. 
Revenue from supply 7x es oas oas =m ums am aas ==... ‚016 ó'056d. 8,641 52404. 3,740 29154, 6,512 5'020d. 
" POUR, Д0, а н K 187 0:095d. 215 0°1024. 100 00784. 205 0:097d. 
н public lighting L“ 697 0.5514. 697 0:261d. 1,586 10804. 1,454 0:6964. 
н sale of lamps, & G0. 20 0°010d. 162 0°061d. — — — — 
Ёз miscellaneous sources - 39 O 020d. 32 0:0124; 6 0°005d. 4 0:0024. 
EXPENDITURE OUT OF REVENUE— MD 
TOTAL ООВТЕ LL cco ses vas sim oat ott елнын | LOO 2:086d. | £5,757 2:158d. £3,081 24004. | 23.952 1890d. 
WORKS COST8.......... c 2,783 14144. 4,095 1535d. 2,075 1:616d. 2,661 1273d. 
Generation of electricity ) sa m san =o san nan san oan san oa >a 2,482 1:2624. 3,776 1:416, 1,743 1:584 2,207 70d. 
Fuel (including cartage, &с.) ——————— 1,047 0°532d. 2,027 07614. 585 0:4564. 925 04424. 
Oil, waste, water, Stores „ш sas ~as san «=s aus mmn nam ee 231 0°117d. 281 0'105а. 250 0.1794 229 01104, 
Wages at station q—————————— 847 0°431d. 1,072 0°402d, 752 586d 794 0:3804, 
Repairs and maintenance at stablon um 2 556 0°181d, 596 01494. 176 01374, 261 0:1254. 
Distribution of % A 108 0*055d, 27 O Od. 26 020d. 47 00224. 
Wages, —! Женс түк ЖЕККЕН” ЕН hubs cu aaah do Gd \ * é Cc а 1 ' 
Repairs, renewals of mains, &c. сс f 108 0°055d. 127 0:018d. 26 0:020d. 47 0 022d. 
Publio lighting „a am san sar am wes san oan sas +o 2222. 193 00981. 19? 0*0? 2d. 306 0:238d. 408 Aem 
% auis im Bex verni ды жы dun und À d alie mis _ ; 506 0:2384. 401 0:1954d. 
NUM easi о SERRA PINES АЕ | 195 | 0-098. 192 | 00724. 2 A т. боом. 
ane AND PROPERTY CHARGES... -= 1,323 0 673d. 1,663 0:624d. 1,006 0°784d. 1,292 0:618d. 
7 qa ORA OR EHE ERS dx x es е a - аз ый 
Rent, IW ————————— 511 OI Sd. 320 01204. 153 0*119d. 288 01384. 
Management „a sa cas om am sa эле sa om эн um эша эте omn элә amn aen oan 1,012 | 05144. 853 0'66 4d. 1,004 0* 480 1. 
CCC AAA cas QUEE. mim Gp — 719 0°365d. 586 0:4561. 702 0°336d. 
Stationery, &c, ~e sm sas sm em эш om эя» om am am тап am om m 71 | 920564. 33 0°030d. 59 0:028d. 
Establishment charges a.a sa sm om om sus sen ee omn oe 120 | 0064. 157 0:1224. 122 0:0584. 
Пале Сой, AA pis coti mi Git ui sti ee d£ 0`0514. 71‹ | 00554. 191v | 00584. 


FINANCIAL RESULTS— 


WORKING PROFIT FOR YEAR ..............———.| c 


Sum carried to Depreciation Fund- 
Sum carried to Reserve or Sinking Fund ....... 
Net interest on loans (incl. Debenture charges) ... 
BALANCE FROM LAST ACCOUNT .......... — 
BALANCE AVAILABLE РОБ DISTRIBUTION, e. 


D . „ „„ „„ эшш bé sat eo um ot ьам ьон ьам „„ „%:? 


ORDINARY DIVIDEND PAID . n.. m s= sa sen oen nan mee men oe 
PERCENTAGE OF TOTAL COSTS ТО GROSS REVENUE 


£16 per arc per апп. 


92-50% 
2197 


(6587 


59:07 
£4. 6s. 10d. 
£7. 7s. 2d. 
2s. 94d, 
48. 8.4. 
5s. 414, 


bd./ 
24d. 


Expenditure per kilowatt capacity  »=.. =.= == —— эм 
REVENUE PER KILOWATT CAPACITY ......-...- 
Expenditure per 8-c p. lamp capacity ...... l— ела ада 
REVENUE PER 8-С.Р. LAMP CAPACITY „a sm num san sas =e 
REVENUE PER 8-C.P. LAMP CONNECTED — 22 
Price charged for lighting, per unit == san == 
Price charged for power, per unit. – 
Price charged for public lighting РЕ 
SUNDERLAND.—REMARKS—a Includes value of lands appro- 
priated, £2,500. b Amount repaid during year, not total amount 
repaid. c Over expended, d Insurance. e To general district 


rate account. f With rebates, у On Wright system, 14 hour scale. 


SOUTH SHIELDS.—REMARKS—a@ 16 ср. b Over-expended. 
rate contributes £1,166, thus wiping out this deficit and leaving a balance of £24. 
g Includes £29 to law and £92 to insurance. 


with one-hour scale. | 
net amount allowed for delay in delivery of plant. 


24d. 


J Of 16 c.p. average. 
revenue account has £211 to its credit, this being 


£16 per arc per aun. 


By contract 


| зыш. шм] тшш, [юле 
£2,150 4:30% £4,020 5˙46d. 
1,556 313% 2.175 2-964. 
1,465 2:95 2129 | 2:894. 
— — 284 (°386d. 
8824 rn 75 -— — 
— ЗЕ — Ds 
59% 49:6% 
£5. 0s. 251 £3. 11s. 101. 
£8. 10s 01d. £7. 48. 11d. 
38. 24d. 28. 834 
58. 51d. 48. 7 d. 
68. 11d. 68. lid 
7d. to dd.“ id. to 2d 
2d. 2d. [perl6c.p.glow 


£22.10s. per arc, £2. 12s. 


c To insurance, &c, d General district 
e On Wright system 
h The net 
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d. t free 
WIRELESS TkLEG HY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEOTRIO WAVES. By Dr. O. J. LobGR. New Edition. Price 5s. net. 


.A. To Janu 1900. Price 84. 6d., post free. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES, By Еванс 


JEHL. Price 10s. 6d., è 
THE MANUFACTU OF ELECTRIC LIGHT CARBONS, A Practical 
ufactory. Price 1s. 6d. post free. 


Guide to the Establishment of a Carbon Man 
STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS. 


Hdited by W. W. BRAUMONT. Price 3s. 6d., post free. 
FULL CATALOGUE POST FREE ON APPLICATION, 


“ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARO.—By Mrs. Атртом. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 


PRIMARY BATTERIES.—A work on this subject will shortly be published, 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated, 


SECONDARY BATTERIES.—By E. J. Wapse. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


"THE ELECTRICIAN" WIREMAN'8 POCKET-BOOK.—Edited by Е. C. 
RAPHAEL. ' The Electrician " Company will shortly publish a valuable 
p for the use of those engaged in wiring work, both external 
and internal, 


THE TELEPHONE. — Ву Dang SiNcLAIR and F. C. RAPHAEL. 
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SPECIAL NOTICE. 


NOW READY.—Vol. XLV. of “Tue ELxCrRICIA X.“ (982 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18а, 6d. Also ready, Cases 
for binding. Price 2s., by post, 28. 3d. 


A complete set of “Тнк ELECTRICIAN ” (1878-1900) can now be supplied. 
These sets are very scarce, and early application should be made. 


NOW READY. — THE ELECTRICIAN” READING CASE. Holds 
four copies of the Journal, Strongly made and corded for hanging. 
Price 18. ; post free, 1s. 4d. 


PROFESSION OR TRADE? 


In his presidential address to the Institution of Electrical 
Engineers last night, Prof. Perry undertook to review the 
problem : ‘‘Is electrical engineering to remain a profession, 
or is it to become a trade? Is the Institution to continue to 
be a society for the advancement of knowledge in the 
application of scientific principles to electrical industries, or is 
it to become a mere trades union?” Prof. Perry fears the 
latter will be the ultimate fate of the Institution unless its 
members devote greater attention to the study of mathe- 
matics and pure science. Electrical engineering of the 
present day, he contends, is the outcome of scientific study 
and the reproduction on a large scale of what has, in the first 
instance, been evolved in the laboratory. On the other hand, 
the present generation of engineers are, he asserts, descendants 
of the men who sneered at Cavenpisa, Franxuin, VOLTA, 
OkRSTED, Онм and Farapay; and, he asks, are men who 
“ pile up fortunes” by utilising the discoveries of these great 
workers to sneer at science like their predecessors. Prof. Perry 
feels so strongly on this point, and is so carried away in 
his eloquent appeal, that he is inclined to overatate 
his case. We admit that it has happened during the past 
session that, in the heat of debate, a mathematical investigation 
may have been referred to slightingly, or that one of those 
speakers who feel it incumbent on them to entertain the 
Institution meetings with humorous remarks may have chosen 
а collection of symbols on the blackboard as a butt against 
which to direct his sarcasm. Single instances of such a kind, 
however, do not necessarily prove that there is a general 
tendency to deride theory or to grudge it its proper place in 
the profession—or even in the trade—of electrical engineering. 
To make use of the two parallels from biblical history quoted 
in conjunction by Prof. Perry in the last sentence of 
his address, although the excellent bargain made by Jacos 
with his mess of pottage may have been typical of the 
business instincts of his race, Jupas Iscamior's evil example 
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25 


Ф 


12 


* 


1 
2 
12 


15 


and Oharlton, Kent 1,12 


ritish Thomson- Houston Co., 83, Cannon-street, London, E. O. . . . ., 13 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
8 шеташе. VO POTEST Branches ..... ———— ———— MÀ Wa. Ж 
eneral Electric Co., 69, 8. Queen Victoria-st,, London, R. O.; & Salford 3 
ELECTRIO TRAMWAY SUPPLIES. : ee к 
British Thomson-Houston Oo., 83, Cannon-street, London, E. C. . . . , 13 
Blackwell (R. W.) & Oo., Ltd., 59, City- road. London, E. C. 999909 оер ооб ооо *00«05299090 2 
Dick, Kerr and Co., 110, Oannon-atreot, London, E. O. .....c.cc.seseescorseree e 5 
Witting Brothers степная and Hydraulique Societe Anonyme), 49, Cannon. 
ot roet London. .O. % 00809828009000000*00*00»009009005000000002300900090000 000509 969 * 69 9 
W A B cd 
nand 8wan Electric Light Oom Ediswan-buildings, 36-37 
Queen-street. London. E. O., and Branches N EM RAE 7 33 
ELECTRO METAL DEPOSITING AND REFINING MACHINES. 
tü Ginna. Cowper-Coles and Co., 82, Victoria-street, Westminster, London, S. W. 9 
Blackwell (R. W.) & Co., Ltd., 59, City- road, London, Е.С. ......................... 2 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, E.O. . 34 
Clarke, Chapman & Co., Gateshead - ou-Tyne; and 50, Fenchurch- street, London 30 
Crossley Bros., Openshaw, Manchester; and 10, St. Bride-st., London, Е.С....... 31 
Davey, Pax man & Co., Colchester; aud 78, Queen Victoria-street, London, E. G. 21 
Fowler (J.) and Co., Leeds: and 6, Lombard-street, Lon lon, Е.О................. — 15 
Ransomes, Sims and Jefferies, Ipswich; an! 9, Gracechurch-st., London, Е.С. 3 
Robey and Co.. Globe Works, Lincoln; and 79, Queen Victoria-street, E. O.. „ 4 
ENGINEERS AND CONTRACTORS. 
Blackwell (R. W.) & Co., Ltd., 59, City-road, London, Е.С. 200000 оно COR rE RC Res Hs OEE CES 2 
British Thomson-Houston Co., 83, Cannon-street, London, E. O. . . . . „ 13 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.О. ...... 33% 
Chamberlain and Hookham, New Bartholomew-street, Birmingham ........ 6 
Chloride Electrical Storage Syndicate, 89, Victoria-street, London, S. W. ,, e, 6 
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? $ “AUTOMATIC 
"STANDARD SCREW 
j COMPANY 


.. ˙ SAI Y. 


Telegrams ; 


FOR DYNAMOS and all E ELECTRICAL PURPOSES, 
Large Stocks of all qualities on hand. 
Speoiality — Mica for Commutators. 
Cut to any Shape, and of Equal and Uniform 
hickness. 
SANDERS, WAKE & Co., 
Offices, 23, Great St. Helens, London, Е.С. 
Contractors to Her Ma'esty's Government. 

" Awake London.“ Telephone 2388 Avenue. 
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68.69.70 & 71 
CHISWELL ST LONDON EC! 
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ENGINEERS AND CONTRAOTORS-— Continued. PAGE 
Clarke, Chapman & Co., Newcastle-on- Tyne. & 30. Fenchurch. ut. London. E. O. 30 
Connolly Brothers., Blackley, Manchester—London Agents: O. F. Quicke 


and Co., 8417 and 303, Euston- road. N. W. 2 0% %% % % ELIT TTT) «900900000000090005000000005 24 
Orompton & Co.. Mansion House-buildings. London, E. O.; and Ohelmaford ... 35 
Dick, Kerr & Co., 110. Cannon-street, e se se Б 

Gorham, 66, Victoris-street, London. S. W. . eee 7 


Elec. Power Storage Co., 4, Gt. Winchester-st.. London, Е.О.; and Мінаў, В. 42 
Fowler (J.) and Co., Leeds; and 6, Lombard-street, London, E. C. . . . . . . 15 
International Electric Co. of Liege, Quai de Coronmeuse, (Belgium e... - 10 
Johnson & Phillips, 14, Union - ct.. Old Broad-st..London, H. O.; & Charlton, t 1, 12 
Mavor end Coulson, 47, King-street, Mile End, О! 7777 ˙•»• od de ШО 
Thames Ironworks, Shipbnildin and Engineering Co., Blackwall, London ...... 21 
Wi ро A and Hydraulique, Societe Anonyme), 49, Oannon-st., 


*962000000900000000000000006000000000000000000000000«00000000000000000*000090402002090000 9 


ui. NN 
Ho 
EXPANSION SHEETING AND RINGS, o 70 London, BO, suene 17 
United Asbestos pany, Dock House, Billiter 


Lon өөө өөө өөө өөө 
Mi Риа and Co. Bi Siroceo Engineering W 8 % 
Edison and Swan United Electric ht Company, Ediswan-buildings, 86-87, 

Queen-street, London, E. C., and e "9090090009009 000 0099 0909 соо оог в ratum dac Aen, И $2 

Mosses & Mitchell, 68, 69, 70, and 71, Ohiswell 
FITTINGS FOR ELEOTRIO LIGHT. 

Dorman and Smith, Salford, Manchester 

Edison and Swan United Electric Light Con "Light бош 

Bieta) con 00000: Е. C.. н OOS BOG 09099 оов 96 - 1, 

ectrical Company, 123-121 Mem rout iod. Lond W. 

Department: 162, Shaftesbury- -avenue, London, Ww сно on, \ 5. Fittings 1 
General Electric Co., 69, 71, & 88, Queen Victoria-st., London, E na & Salford 25 
Johnson & Phillipe, 14, 'Union-ct.. Old Broad-st.. London ; & pour c 1, 13 
ЕЧ areen Londons . бшш кы кш с 

adon, . Liv 
FLUORESCENT SCREENS. ` TENE =” 
7 Като саа London, E ‚О. 000 000 000 090 COO OOS 000990 COS 000 090 ооо 000 ооо ооо ооо ооо 12 
PUSES Elson & Swan United се Light Company, 
a y Decii ng MTM 380 and Branches ... е зов осо ооо зов OO. 7 oon disnei; DE 

n 0 Victo A 

LIGHTERS (SL ROTRIO. Queen ria-st., Lon on, E. O., & Salford 25 
Edison and Swan lectrio ht Company, Ediswan-buildings, 

Queen-street 0 O0. 68; "ns drca АБЫ С 694 pany, наа Раши ате 

88 Ы 
ae General Electrio 1. » Queen V on, E. O., & Salford 25 


Edison and Swan United Electric Light Com . 

: ее оо E. сав Ranch ranches . F о й 32 
nternational Electric of Liege, Quai de Coronmeuse, Li Belgi we 15 

Wining Bros, (Electricite and Hydraulique, Societe 3 9, о 


дот. 999999«000900900000200000000 OD 000290000000590000000000 шо GED 0000900900 000000000900 9009000*09 


GLASSWARE. A 
Atkinson, Schmahl an: „ 18, Grainger-street, castle-on-Tyne e wide 
GLOBES AND SHADES. ` à S B ici : 
tkinson, mahl aud Co,, 18, Grainger-strect, ео ö 

. Dorman and Smith, Manchester ; and London and Glasgow ... 3 e ае. A 
Drake and Gorham, 66 Victoria- street, London, S W. . . . . . . 7 

, 82 

' 95 


е 9040090090090 000 7 


and London and Glasgow ............. 27 
, Ediswan Buildings, 36-97 


Edison and Swan United Eleetric Light Company, Ediswan-buildings 36-3 

асет айо, P o And Branches me : "m bold 4 вә ^ 
n lectric Т1 & 88, Queen Victoria-st., ‘London, BO. & Salford 

Johnson & Phillipe, 14, Union-ct., Old Broad-st., London, and Chariton, Kent.1, 12 


HYDRAULIC PRESSES. Е PAGE 
Stamm: W., 62, Cannon-street, London, B.C. ............... PN 
HYDROMETERS.—Edison and Swan United Electric ‘Light 00. ‚`Байшзар‹. 
buildings, 36-37, Queen-street, London, E. C., and Branches. .... .. I. V 
INDIA RUBBER. 


Harburg India Rubber О. Oo Redoross-street, London, E.O. ... 83 

Bt. Helens Cable Oo., W. aK St Helens, & 82, Victoria-st., London, 8. W. 8 
INSTRUMENTS. 

Chamberlain and Hookham, New Bortholomew-street, 7 e E, 


Birmingham .. 
Crompton and Oo., Mansion House-buil London, E.C., and heimat imsford 35 
Edison and Swan United Electric Light mpeny, Ediewan-buildings, 36-87 

Queen · street, London, E. O., and Branches iV oe die in „Л, 82 
Elliott Brothers, Century Works, Lewisham, and 101, "Bt Martin’ 's-lane,. London 14 
Ericsson (L. M.) & Co., 154-6, Temple. hambers, Temple-avenue, Londen, 

E. C.; and at Stockholm aud St. Petersburg „ 
Evershed and Vignoles, Woodfield Works, Harrow- road. London, W. . . 
General Electric Co., 68. 71 & 88. Queen Victoria-st, London, E. C.; & Balford 23 
Johnson and Phillips, 14, Unlon · et. Old Broad-st.. London. an Chariton, кеш 1. 12 
Nalder Bros. & Thompson, 85, Queen- street. Cheapside, Lonlon, E. C. .... 25 
Paul, R. W., 44, Hatton-garden and Great Saffron-hill, London, Е.О. ..........„ 20 
Pitkin. J., 56, Red Lion-street, Clerxenwell, London. Е.С... КЛ ЛҮК... 
Richard Jules, Рагів Agents: Levi (J.) & Co., 97, Hatton-garden, "London, E. ©. 80 
апоу, Md 1 тше, ноо London, Е РРС Е one 19 

7 . acturing Co., Helsby, near n; 
Victoria-street, London, E. O-; Liverpool, Glasgow Warrington авй ee ee L 
INSULATORS. 
Blackwell (R. W.) & Oo., Ltd. 69, City-road, London, E C. 0 %%% % %% ee se „6% „ „„ 2 
Doulton and Co., Lambeth Pottery, London, 8. E. . . . . enne, 19, 25 
Edison and Swan United Electric Light Company, Ediswan- buildings, 36-37, 
Queen-street, E.C., and Branches... — wl, 82 
Bie Co., 69, 71, & 88, Queen "Victoria-at. “London. E. G.; & Salford 25 
Henley n Tei. Works Co., 4, Martin's. In., Cannon- st., Lon. & №. Woolwich 1 
Johnson & Phil ps, 14, Union-ct., Old Broad - at., London: and Chariton, ка 1,1? 
Meirowsky aud Co., 52, Queen Victoria-street, I Londo E EO. d 2 
Тематарі Manufacturing Co., Helsby, near and li, 
Victoria-atreet, London. E. 0.3 Liverpool, асры, and md Belfast e А 
INSULATING MATERIAL. 
Blackwell (R. W.) and Oo., Ltd., 59, УУРА TON з London, Е.С..................• 
Edison and Swan United Electric Light Oompany, Ediswan-buildings, 3 36-37, 
Queen- Ws E. C., and Branches.. Фо е 99 «99 See % 60660 000 000 000 000 00 9009 000 690008 
Jaroslaw, rer ‚ George- street, Tower Hill, London, Е, ©. € 
Peg and Mitchell, 68, 68, 69, 70 and 71, Chiswell-street, London, . 
Blackwell R. W.) and Oo., Ltd., 59, City- road. London, B. O.. ооооооооо е озо оф 9 
Bonnella (D. Н.) and Son, Ltd., 58 and 60, Mortimer - street, 000500 W. —— I7 
British Thomson-Houston Co , 83, Cannon-etreet, London, E. COC. . 18 
Brockie- Pell Are Lamp, 60, Worship-street, London, E.C. wi 18 
Brush Electrical Engineering Oo., 49, ue Victoria-street, ‘London, E. uas 33 


Cossor, 67, Farringdon-road, Lon өөө % о0о cee cone eee 1 
Crompton and Co., Mansion Todas batidin gs. London, E. .; and "Chelmsford 35 
Crystal Electric Lamp, 8t ыш s Chambers, Telegraph-strect, En lon ...... 23 


о ооо 009920 ees 9909 27 


чеш E.C.; and Branches .... „Л, 
132, "and 124, Charing ‘Crose-road, 1 London, WO. "Fittings 


Electrical Co 

Department: 162, Shaftesbury- -avenue, London, W.C. .. . 
General Electric Co., 69, 71 & 88, Queen Victoria-st., London, Е. 6. & & Balford 25 
Goossens (E.) Pope and Co., 17, South Castle-street, ‘Liverpool... T" ——— ГВ 
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o ON 
ADMIRALTY 
LIST. 


SPANNERS. 


Drop-Forged in Special Stiff Siemens- 
Martin Steel out of Solid Bar, 
no Welds. 

We have over 100 Sets of Dies and Tools 
for different patterns and sizes, and carry a 
stock of over 100,000 to suit Whitworth Stan- 
dard Nuts, and fill orders on day received 
either unfinished, or finished and hardened in 
jaws, or finished and hardened in jaws and 
polished on flats of heads. We also supply them 
polished all over and mottled for Motors. 


ARMSTRONG, STEVENS & SON, 
Whittall St., BIRMINGHAM. 


Price Lists on Application. 


BNR 


Works: 
WILLENHALL. praoz 


ЇЇ ШШ 


CALLENDER'S 


OABLE & OONSTRUOTION 00., Ltd. 


LAYING SOLID-SYSTEM MAINS AT 


SWANSEA. 


Classified Index to Electrical Trades— Continued. 


LAM PS.—Continued. PAGE 
Holmes (J. H.) апа Co., Newcastle-on-Tyne, and 17, Soho-square, London, W. 
Johnson & Phillips (Arc),14, Union-ct.,Old Brogd-st., London; & Chalton, Kent 1, 12 
Renewable Electric Lamp Co., Brunswick-place, City-road, London, №. ............ 18 
Stewart Electrical Syndicate, 57, New Oompton-street, London. W. CO.. 
Sunbeam Lamp Co., Gatesheadron-Tyne; & 141, Fenchurch-street, London, E. C. 

LAMPHOLDERG.- Edison and Swan United Electric Light 

5 86-37, Queen - street, London, E. O., and 

General Electric CS., 69, 71 and 88, Queen Victoria- st., London, E. C., & Saltord 

LAMP Гараас AUR and Swan United Electric Light Company, Ediswan- 

b ge, 36-37, Queen-street, London, E. C., and Branches ............. eveniet на 

. "General Electric Co., 69, 71 and 88, Queen Victoria-st., London, E. C., & Salford 25 
LEAD COVERING MACHINERY. 


2 
15 


25 


Wilson (J.) & Son, Vulcan Works, Johnstone, Scotland 2 . 14 
LIGHTNING OONDUCTORS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. O., and Branches. . . . e „ 1, 32 
General El о Co., 69, 71 and 88, Queen Victoria-st., E. O., & Salford 25 
Johnson & Phillips, 14. Union- ot. Old Broad · st., London ; Oharlton, Kent 1,12 
MANUFACTURING ELECTRICIANS. 
Dorman and Smith, Salford, Manchester; and London and Glasgow. . . . . . . 27 
Drake and Gorham, 66, Victoris-street, London, B. W.. . . . . . . . . f. . . . . . „ 7 
Edison and Swan United Electric Light Company, Ediswan- buildings, 36-37, 
Queen-street, London, E, C., and Branches eee eee eee eene eu — . 1, 32 
Ericsson (L. M.) & Co., 154-6, Temple-chambers, Temple-avenue, London, 
E. C.; and at Stockbom and #6. Petersburg. . . . . 18 
General Electric Co., 69, 71 and 88, Queen Victoria - at., London, E. O.: & Salford 25 


Henley's (W. T.) Tel. Works Co., 27, Martin's-lane, London, and N. Woolwich 1 
Johnson & Phillips, 14, Union - ct., Old Broad - st., London; and Charlton, Kent 1, 12 
Telegraph Manufacturing Company, Helsby, near Warri n; and 11, Queen 
Victoria-street, London, E. O.: Liverpool, Glasgow and 
METERS (Electricity). 
British Thomson-Houston Oo., 83, Cannon- street, London, E. O. обоо ꝙ‚‚ %%% . 
Chamberlain and Hookham, New Bartholomew- street. Birmingham ....... PRIN 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87, 
Queen-street, London, E. C., and Branches V * 1,82 
General Electric Co., 69, 71 and 88, Queen Victoria-st., London, E. C., & Salford 25 
Johnson & Phillipe, 14, Union-ct.. Old Broad: st., London; and Chariton, Kent 1, 12 
MICA.—Edison and Swan United Electric Light Company, Ediswan- buildings, 


GG 


13 


86-37, Queen- street, London, E. C., and Branches —Á vivitas ОИ 714-82 
Jaroslaw, D., 5, George-street, Tower Hill, London, E. C.. . 13 
Sanders, Wake and Co., 23, Great St. Helens, London, E. 0. ee 7; 
Tully and Straker, 16, Water-lane, Gt. Tower-street, London, E. O. . . . 2 

MIOROPHONES. 
Consolidated Telephone Construction and Manufacturing Company, 186-188, 

Shaftesbury-avenue, London, W. O.; and Coventry, England .......... "ККК : 
Edison and Swan United Electrio Light Company, Ediswan-buildings, 86-37, 

Queen-street, London, E.C., and Branches 6% %%ꝗ, %%% „6„6„%„6ꝗ„%„᷑— F %%% % %%%. % 9 82 

. Briesson (L. M.) & Co., 154-6, Temple-chambers, Temple-avenue, London, 


E.C. 12155 at 1 a Petersburg ............ e duxit eb N 18 
General Electric Co., 69, 71 an Queen Victoria at. ndon, E. O., & 95 
MOTORS (Electric). ; : ш ac 
British Thomson-Houston Co., 83, Cannon-street, London, E. C. . .. . . . . . 13 
Brush Electrical Engineering Co., 49, Queen Victoria- street, London, Е.О. ...... 38 
Chamberlain and Hookham, New Bartholomew- street, Birmingham . 6 
Crompton & Co., Mansion House- buildings, London, B. C.; and Chelmsford ...... 80 
Orypto Works Co., 29, Clerkenwell-road, London, EB. O. .. . . . . eee ee . . . „ SÈ 


MOTORS (Electric. —Continusd. . таз 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E.C., and Branches ....... 


Edler (A.) & Co. 51. City-road, London, E C.............. „ E (uc 12 

Electrical Co., 122-124, Charing Cross-road, London, W. C. Fittings Depart. 
ment: 162. Shaft^sbitrey-a venne, Londoa, W. C.. . . . . 0. . 6 q . é ЗЇ 

General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E. O., and Salford 26 


Holmes (J. Н.) & Co., Newcastle-on-Tyne; and 17 Soho- square, London, W. ... 4 

International Electric Co. of Liege, Quai de Coronmeuse, lega, Belgium ...... 15 

Johnson and Phillips, 14, Union-ct., Old Broad-st., London; and Oharlton, Kent 1, 12 

Langdon-Davies Electric Motor Co., 101, Southwark-street, London, S. B. ..... .. 19 

Thames Ironworks, Shipbuilding and Enginoering Co., Blackwall, London . . 24 

Witting Bros. (Electricite and Hydrauuque Societe Anonyme), 49, Cannon- 

street London. К.С. €90900090-050000282009090*209000002009000006009090505 ооо оор ооо eri iit) 

MOTOR-SPEED REGULATORS, До. 

Edison and Swan United Electric Light Company, Bdiswan-buildings, 36-37, 

Queen-street, London, B.O., and Branches „ %% %%% 09«00990990200*«0009909*9069 0050000000 1, 33 

Stewart Electrical Syndicate, 57. New Compton-street, London, W.C......... 2 
NAME PLATES.—9srn« (W.) & Son, Christopher Works, Chalton-st, London 
NON-CONDUCTING COMPOSITION. 

United Asbestos Oo., Dock House, Billiter-street, London E. O.. .. . .o eee . e 
OIL CANS. 

Wells (A. ©.) & Co., 99, Midland-road, St. Pancras, London ; and Manchester.. 
OIL CISTERNS. 

Wells (A. C.) & Co., 99, Midlan J- road, Pancras, London; and Manchester ...... 
OIL FILTERS. 

General Electric Co., 69,71 and 88, Queen Victoria-st., London, E. O.: & Salford 


17 
17 
17 


Wells (А. C.) & Co., 99, Midland-road, St. Pancras, London ; and Manchester.. 
OIL SEPARATORG. 

Baker's Patent Appliances Co., 13, Huntriss.row, Scarborough ......... 8 
PAINTS, &c.— Indestructible Paint Oo., 31, Cannon - sta e t, Lon К.О. . . . 
РАТЕМ AUEN TS- айдап (J. C.) & Co., 70, Сал ле, London, W.O.... 

PU Mia (J. G.), Norfolk ouse, Norfolk-street, Strand, е ЖИК 0... 
Blackwell (R. W.) and Co., Ltd., 59, City-road, London, Е.О. . . . . . . . . . . „% 2 
REFLECTORS. 


Edison and Swan United Electric Light Company, Bdiswan-buüdings, 96-37 
Queen-street, London, E. O., and Branches 990«009c0952509090vc00000000000000009090000502000 А, 
RHEOSTATS. . 
Stewart Electrical Syndicate, 57, New Compton-street, Charing Cross-roa.i, 
London, W. C. ("1гөпсЇа”)!........................ EL 
SANO BLAST APPARATUS. 


*0400-00090999090000000090900250999 


Tilghman's Patent Sand Blast Co., Broadheath, Manchester 9609006090290 осо о06 00006 17 
SCREWS, TERMINALS, до. 
Armstrong, Stevens & son, Whittall-street, Birmingham . . . . . . . . . 28 
Automatic Standard Screw Oo., Halifax......... (LIETE % %%% 66 60% % „„ 6% о. 6 %% % %,jꝗd %% eee 1 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. O., and Branches ... . . .. eee eoo . 6e sees eee ee. 1, 82 
SOCKETS.— Edison & Swan United Electric Light Company, Bdiswan- buildings, 
86-37, Queen - street, London, E. O., and Branches ............ e eee 1, 82 


General Electric Co., 89, 71 and 88, Queen Victoria · at. London, E.O., & Salford ... | 
STONEWARE AND PORCELAIN. 
Doulton and Oo., Lambeth. London. . E. 6909900»0006090509009005000600900000000000052€0 — 19, 2 


SUPPLIES FOR CAGLE SHIPS. 


Duncan, Wallet and Oo., 114, Fenchurch-street, London, B. O. . . .. . . . 6. „ 37 
Indestr uctible Paint Co., 31, Oannon-street, London, EO. €e990902909090900909009000200090 37 
Johnson and Phillipe, 14, Union-ct,, Old Broad-st., London ; bariton, Kent 1, 13 
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^CRYSELCO" LAMPS. 


HIGH EFFICIENGY. 
LONG LIFE. 


UNIFORM CANDLE-POWER. 
LARGE STOCK. ALL VOLTAGES. 


SEND FOR PRICE LIST. 


Lamp Guaranteed made at the 
Kempston Works, Bedford. 


Every 


 DRYSTAL ELECTRIC LAMP w ROSE & BIRD, 


LIMITED, 


KEMPSTON WORKS, BEDFORD. 
These Lamps are stocked by the SUN ELECTRIC COMPANY, Ltd., 118-120, Charing Cross Rd., London, and by all leading Electricians. 
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SWITCHES AND SWITCHBOARDS. PAGR | TURBINE MAKERS. ~~ MOS 
Blackwell (R. W. ) & Oo., Ltd., 69, City- road, London, E. O. € 6 090c00000«00*09050090^00 Gilbert Gilkes and Co., Kendal.. *990900090000090009000»500 0009900000000 ооо 9005 20000000000 00009 50 h AE. —& 
Crompton and Oo., Mansion House-buildings, E.C., and Ohelmsford csse. 85 Howes, 8., 64, Mark- lane, en,, svedese Tora casui oe sSen ost еее ве езе ве өө Ele 


Dorman and Smith, Salford, Manchester ; and London ane Glasgow . es. 27 | TURNERS (Ivory and Hard Wood). 


Drake and Gorham, 66, Victoria-s London, S. W. . . . . . 9 z · . Bonnella (D. H.) and Son (Led. » 68 and 60, Mortimer-street, London, W. ...... 17 
Kdison and Swan United Electrio Light Company, n-buildings, 36-37, TYPEWRITERS. | 
Queen-street, London, L. O., and Branches .................... . sose: oae >: Typewriter Company, 12, 14 and 16, Queen Victoria-street, London, E. C.. . .. 21 


UNDERGROUNO MAINS.—Callender’s Cable and Construction Co., 90, Cannon- 
street, London, Е.С. ; 


General Electric Co.,69, 71 and 88, Queen Victoria-st. „London, E. d. and Salford 25 m 
i t... „ 98 
Johnson & Phillipe, 14, Taa Old Broad. London, 4 & ‘Chariton, Kent .. ae „1, 12 


Holmes (J. H. )& Co., Newcastle-u -Tyne ; and 17 Soho quare uare, London, W.. e 4 
Johnson & Phillips, 14, Union-ct., Old Broad- st., London; an Charlton, Kent. 12 


TAPE. VACUUM TUGES. 
Blackwell (R. W.) and Oo., Ltd, 59, City- road. London. E C. ооб а00 000 000000 007000 06 9 Bonnella (D. H.) and Son ), 58 КҮ 60, Mortimer-street, London, W. 00.000 17 
Connolly Brothers, Blackley, Manchester ; London soda О. F. Quicke and Coesor, 67, Farringdon- Toulon E "x MEA (( ES asit 5 12 
Co., 301 and 303, Custon- road, N. W. . . . .. .. . . . o eee . cee · 6 өө 24 Edison and Swan United lectrio o Licht Company, Ediswan-buildings, 86-3 
Edison and Swan United Rlectrio Light Company, — 86-37, Queen-street, London, E. O., and Bran RENE NINES Liev meee AUN EON UNDO УКН "s $2 
Queen-street, London, B. O., and Вгапсћев............... vid bee eee. 1,92 | VENTILATING ENGINEERS. 
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was not imitated by che eleven colleagues from whom he had | 


dissociated himself. 

Some of Prof, Ревву'в arguments as to the degeneracy of 
the profession of electrical engineers in this country are 
refutable by his own statements, All will allow that there 
are men whose business it is to use ordinary types of 
machines in well-known ways, a business which requires 
& comparatively small amount of originality. But these 
men, tradesmen though they may be, are needed, Machines 
must be made and must be sold to-day, but this in 
no wise prevents the engineer from working out an improve- 
ment in the machine or devising for it a new employment, 
which he will endeavour to put into practice on the morrow. 
Whether such traders should or should not advance to the 
highest rank in the Institution rests, in the first place, with 
the Council of that body, and the fact that there may be a 
difference of opinion as to this question can hardly occasion a 
degeneracy of the electrical engineering profession. Whether 
these others, obliged to rely on their profession for a livelihood, 
prefer to spend their leisure hours at music halls, or in the 
perusal of novels and in the study of poetry, can hardly affect 
the question. We fail to see that ** those who scorn novels and 
poetry, and live utilitarian material lives cannot yet devote 
themselves to their profession and do useful work. There 
аге engineers, and even students of pure science and mathe- 
matics, who have no poetic instinct, or taste for novel reading, 
and lack the imaginative powers admired by Prof. Perry in 
writers of leading articles for the daily newspapers, who yet 
devote what should be their leisure hours to the study of 
technical books and journals in order to keep themselves 
well abreast with progress in their profession. 

Prof. Perry also compares civil with eleetrical engineering. 
He appears to be of opinion that, since results are calculable 
with greater accuracy in the latter than in. the former, the 
electrical engineer runs a greater risk of bacoming-a mere 
tradesman. А few lines later he quotes Huxuer to the effect 
that Science is organised common sense.” But if he adopts 
this definition so absolately he cannot think that with more 
detailed organisation it becomes no longer science. Again, while 
attributing the present backwardness of electrical engineering 
development in this country to the neglect of mathe- 
matics, he holds up America as an example of pro- 
gress,—America, which has all along preferred the 
method of trial and error to that of predetermination, 
and whose greatest inventor has not built his greatness 
on a groundwork of mathematics. Finally, we regret that 
Prof. Perry, who has raised his voice in indignant protest 
when he has been attacked by shafts sharpened with wit at 
the expense of accuracy, should himself try to raise a laugh 
by associating the name of England with those of the two 
countries whose decadence on the one hand and opposition 
to civilisation on the other are a bye-word. 

Whether electrical engineering is in the main to be a trade 
or a profession, we are at one with Prof. Peery when he 
recommends the study of mathematics and scientific methods 
to British engineers who aspire to be more than mere traders, 
and when he deplores that mathematics and science are not 
better taught in our public schools, We join him in exhorting 
the electrical industry of Great Britain to renewed efforts to 
regain its place in the markets of the world. Greater atten- 
tion to the theoretical study of electricity will undoubtedly 
assist this, and is essential if our country is to retain a 
position in the vanguard of progress, and if the electrical 
profession is to retain its high standing. But Prof. Perry's 
one-sided and too highly-coloured picture is, we fear, rather 
likely to weaken the cause he has so much at heart. 


SUBMARINE CABLE SPEEDS. 
BY J. ELTON YOUNG. 


The close of the century sees more than usual attention 
being devoted to submarine telegraphic enterprise and 
extension, including the inauguration of the Pacific project, 
and in several respects fitly marks an epoch in its progress. 
Mr. Heaviside has now formulated the complete theory of the 
propagation of waves along wires; Mesars. Crehore and Squier 
have just earned the gratitude of telegraph engineers by trying 
the transmission of signals through an ocean cable by sine 
currents; and the application of inductance to the line has 
recently been fairly well investigated. Nevertheless, there 
remains room for fresh elucidation of some difficult and 
interesting problems still only partially solved. The present 
article is an attempt to contribute towards this object by 
comparing theory with practice at its present stage. | 

Speaking at the Institution of Electrical Engineers on 
May 4th last year,* Mr. Charles Bright called attention to the 
desirability of an effective capacity value to be used in 
the KR” constant for speed of signalling on long sub- 
marine cables, as well as the need of some standard of 
definition of signals. In the same debate Mr. F. Alex. Taylor 
alluded to the limitations imposed by the receiving apparatus, 
whilst Prof. S. P. Thompson reminded us of the influence of 
the inductance of the core, and Mr. Siemens suggested that 
of dielectric absorption as further modifying the old “ KR ” 
law. The factors thus referred to, in conjunction with the 
well-known action of leakage, indicate the three classes into 
which the various limits to speed of signalling naturally 
divide themselves, viz. :— 

1. Those set by the constants of the cable to the propaga- 
tion of waves, and their effect on the form of the wave 
impressed. | 

2. The limits of action of curbing or other devices applied 
{о alter the form of the impressed impulses. 

9. The disabilities of the receiving apparatus. 


_ Lie Constants. 


On its purely theoretical side Mr. Oliver Heaviside has 
investigated the propagation of signals along the cable with 
an exhaustiseness which may well be accepted as final; and 
has developed t ject into one of the most monumental 
of mathematical stu by his extension of Lord Kelvin's 
original diffusion theory to include the inductance and leakage 
factors. The range of his treatment is so tremendous, that 
the telegraph engineer who attempts to explore his pages in 
search of practical guidance has to be at some pains to dis- 
criminate between what is applicable to his own particular, 
problems, and what excluded by the data of the case. This 
remark, of course, applies very forcibly to the distinction 
between overland and submarine telegraphy. 

It is somewhat unfortunate that the letter K has been of 
such universal employment to express the electrostatic 
capacity in connection with cable speeds, since throughout 
Heaviside’s scheme it is used to denote the leakage conduct- 
ance, whilst his symbol for the static capacity or permittance 
is В. Thus the old speed-constant becomes SR instead of 
KR; and it seems desirable to conform to this in order to 
avoid confusion. The term“ permittance need not be adopted 
yet, because, although it is shorter than the expression 
** electrostatic capacity,” the latter is sufficiently distinguished 
by calling the electromagnetic capacity the inductance, and 
allowing the single word capacity,“ as usual, to imply always 
the electrostatic quantity—that is, capacity for elastic displace- 
ment. 

Keeping to Heaviside’s notation therefore, the line constants 


— 


R conductor resistance, 
б =capacity, 

I =inductance, : 

K = “ leakance.”’ 


* Journal of the Institution of Electrical Engineers, Vol. XXVIIL, 
pp. 496-7. | 
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As, however, telegraph engineers are more familiar with 
leakage resistance than with its reciprocal K, let 
1/K =I = leakage resistance. 
Electromagnetic theory tells us that, if these four line 
constants are such that 
L/R =5,К or IS, 


we have the conditions of the ‘distortionless’’ circuit. 
Albeit this is a pure abstraction at present in ocean tele- 
graphy, and is likely to remain so, though possibly attainable 
on overland lines, yet this equation is the finger post pointing 
the way towards the ideally perfeot cable. 


Time Constants, 


Both of the quantities L/R and S/K or IS are of the 
dimensions of time constants, the former being the electro- 
magnetic and the latter one of the two electrostatic time 
constants, of which the other, and more practical one, is RS. 
The electromagnetic time constant of the cable is the very 
small fraction 

L henrys 
R ohms 


a magnitude of the order of thousandths of a second, unless 
the cable be coiled in a tank. It may be approximately 
defined as the quantity which would determine the rate of the 
eloctromagnetic discharge or extra current” if there were 
no electrostatic capacity in the circuit. 

The usual electrostatic time constant is В ohms x S farads 
= seconds, ranging from 1 to 10 seconds for submarine cables; 
and is, similarly, the time governing the rate of the static 
discharge in the absence of counteraction by electromagnetic 
capacity or inductance. It is the time in which the line 
would lose 68-2 per cent.* of its charge if the capacity were all 
collected at one spot and discharged through the resistance 
of the conductor. 

The other electrostatic constant, expressible as I megohms 
x 8 microfarads = seconds, is always, for well-insulated cables, 
a magnitude of the order of minutes. For a line of dielectric 
resistance 1 megohm and capacity 600 microfarads it 
amounts to 10 minutes. It is the interval in which the cable 
loses 63:2 per cent. of its charge by leakage through its 
dielectric, were it not’ for the action of absorption, which 
somewhat retards the rate of loss of charge, and thus slightly 
increases this time constant. The observation of this time is 
useful in testing, as is well known. In signalling, whether 
condensers are interposed or not; the discharge chiefly occurs, 
in the absence of leaks, a& the end of the cable; so that the 
resistance of the conductor is what enters into the time con- 
stant, which is accordingly RS. As the insulation is lowered 
more discharge is able to flow through the leakage resistance, 
and this time becomes shortened; but this does not appear 
to be expressible in any simple ratio of R to I. 

The study of these time constants is instructive, and is a 
useful way of approaching problems of speed of signalling, 
more especially on overland lines. For instance, when the 
magnetic is one-third of the static time constant, Heaviside 
shows f that the impulsive inductance balances the impulsive 
capacity, neglecting their distribution and the leakage. It is 
important to notice that, whilst the first static time constant 
RS varies as the square of the length of the line, the second 
static and the magnetic ones are independent of it so long as 
Iis the natural inductance, either of a land line or of the 
conductor and sheath of an uncoiled cable. Therefore the 
quantities J, r, i, s per mile will yield the same values for 
the ratios //r and is as when we reckon their total amounts 
for the whole line. 

In considering the question of how to proportion the eleo- 
trical qualities of any telegraph line so as to contribute as far 
as possible towards the conditions of the ideal distortionless 
circuit, it is evident at the outset that it is hopeless when 
regarded from the point of view of even remotely equalising 
the time constants L/R and IS in a submarine cable. Never- 
theless, anything which tends to reduce R, I, and 8, and to 


* A ratio arising out of the natural logarithm, according to which loss 
of charge takes place, 63°2 per cent. leaving l/eth of the charge in the 


cable. 
T “Electrical Papers," Vol, II., p. 368. 
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increase L, їз & step in the direction of raising the speed of 
signalling. To estimate the extent of the gain, the manner. 
in which speed varies with the four quantities involved must 
be considered, which is & very complex one indeed, as students 
of Heaviside are aware, if rigorously treated, but is capable of 
much simplification by approximations. Two of these are 
very important in the mathematical theory—viz.: (1) the 
assumption of a simple harmonic variation of voltage at 
the sending end, which greatly simplifies the solution of the 
differential equations involved, and renders problems manage- 
able which would otherwise be beyond reach; (2) the method 
of „operators, introduced by Heaviside. These are helpful 
in the elementary study of the line constants. Thus, p being 
the factor of frequency of transmission, 


Z4=R+Lp 


is called the resistance operator of the line, and is seen to 
be composed of 
Resistance + reactance, 


both measurable in ohms. Similarly, 
YsK- бр 
is the '* conductance operator," and consists obviously of 
Leakance + admittance (i. c., negative reactance), 
both expressible as the reciprocal of ohms. 


Reduction of R and 8. 


Designs for increasing the speed of submarine cables have 
of course principally been made in the direction of reducing 
R and 8, which are by far the most effective means of doing 
so. Reduction of resistance stands first in this respect, 
whilst that of capacity comes second, as is found when study- 
ing the influence of the shape of waves on effzctive working 
speeds. In connection with lowering S, the question has been 
raised by Mr. Siemens whether the absorption component of 
capacity may not be more influential than the measured value 
of S indicates; that is to say, whether two apparently equal 
capacities per naut may differ in behaviour by reason of one 
of them having a smaller absorption component than the 
other. Measurements of capacity show, however, that such 
a reduction of absorption must be apparent in the value of S 
observed by the usual methods; and that it only slightly 
lowers it when measured by alternating currents of average 
telegraphic frequency. This again probably depends on 
whether the alternations are sinusoidal or intermittent makes 
and breaks, as in telegraphy, a point which would be worth 
investigating. That there exists some variation of the value 
of S with frequency of transmission, dependent on the absorp- 
tion, seems reasonable. That is to say, irrespective of the 
speed factor represented by p in the line constants Lp and Sp, 
there is an alteration of S itself with frequency, somewhat 
corresponding to the hysteresis variation of L where iron is 
concerned, (in other words, does not residual charge affect 
S much as residual magnetism changes L?) The effect, what- 
ever it amounts to—probably less than 5 per cent. in any 
case—would be estimated by measuring S with intermittent 
currents at the frequency of actual signalling. The question 
is, in short, equivalent to the one proposed by Mr. Bright (in 
the same debate in which Mr. Siemens took part), as to whether 
the usually observed capacity of cables represents strictly the 
value involved in governing speed. 

There is another effective capacity, having а quite 
different meaning from that just considered, which is some- 
times used in Heaviside’s writings to conveniently express the 
result of the combination of capacity with inductance, by 
regarding the latter in the sense of negative capacity. This 
“ effective " S is therefore reduced appreciably at high speeds 
of transmission by the inductance L of the cable, as will be 
considered presently. 

Setting R and 8 aside there remain I and L to be discussed, 
of which the former may be taken first. 


Iiffects of Leakage. 
Assuming the influence of inductance to be negligble, which 
can be done in the case of slow submarine cables, the action 
of leakage has been traced in one of the earliest and most 
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&dmirable of Heaviside's Papers,* in which he has worked out 
the effects of & single leak at the centre of the line, of 
resistances zero, infinity, and a quarter of R respectively, 
with and without very small condensers at both ends. The 
two effects caused by leakage, to be distinguished from one 
another, are, firstly, reduced damping of reversals at a given 
speed, due to diminution of the distortion, which is a gain; 
and, secondly, reduced amplitude of the same, which is a loss. 

The damping of ordinary reversals from a battery at about 
80 letters per minute by the SR of the cable is computed, in 
the Paper cited, to be diminished by a leak of resistance R/32 
at the centre of a cable having an SR of about 8вес. by, 
roughly, as much as 40 per cent. Hence, something approxi- 
mating to a 40 per cent. improvement of signals might be 
expected, were it not that their size would be reduced by the 
leak to about one-ninth. Moreover, in order to bring this 
40 per cent. action into full play, either the condensers must 
be made very much smaller than usual, thus causing the 
current to vanish still further, or else the speed of signalling 
has to be reduced considerably below the maximum permitted 
by the SR of the cable when worked by the siphon recorder 
with skilled clerks. We are, as a matter of fact, led by 
actual trials to the disappointing conclusion,] which instances 
strikingly how illusory theory can be when not specialised 
enough, that very little increase of speed is to be derived 
from any arrangement of isolated leaks with siphon recorder 
signalling. The forms of the arrival curves with and without 
faults in the cable show that the influence of these in 
improving the definition of signals is unquestionable so 
long as the speed is kept below that limit at which 
the curves of successive received dots begin to blend into a 
continuous wave without ripples, thus 


„ A [ 


of 

because then the leakage has time to come into effective 
action. A glance at the arrival curves given in the Paper 
referred to shows that, with condensers at both ends, this 
action is principally brought out in their descending portion, 
whereas in transmission near the limiting speed of the.line 
the curves have only time to reach their crests. As the speed 
of ‘sending is lowered the leakage effects become more and 
more marked, the distortion tending to disappear, but the size 
of the signals going along with it. 

If, however, a cable is going to be worked at a speed much 
below its maximum siphon recorder limit—as, for example, 
when relays are employed—then one or more leaks ought to 
prove of greater value. They would serve the double purpose 
of increasing the sharpness of the impulses, and, by discharg- 
ing the line rapidly, of preventing the zero of the relay from 
wandering when а succession of dots or dashes is sent, which 
is found to be the principal difficulty in repeating recorder 
signals through cables. What gain in speed would be 
attainable can be best discovered by trials, and depends on 
the strength of current required to work the relay, which, 
of course, sets an early limit to the amount of leakage 
allowable. 

Generally speaking, the curbing action of a fault can be 
better obtained by reducing the capacity of the condensers or 
by automatic curb transmission. But there is a limit to both, 
soon reached on long cables, beyond which signals merely 
become ''over-curbed " without gain in definition. This 
limitation might be expected not to apply to leaks distributed 
at a sufficient number of points along the cable. As a 
matter of fact, however, it practically does apply ; and notwith- 
standing that a given amount of ** leakance " has more effect 
when it is spread along the line, yet experiment on an 
artificial cable proves that almost precisely the same sharpen- 
ing of signals is arrived at by condenser adjustment, In 
short, with the condenser mode of working, practically 
nothing has been done in this direction of improving speed. 
(See ** Electromagnetic Theory," Vol. I., pp. 418-428.) 


Electrical Papers, Vol. I., p. 71, ‘On the Theory of Faults in 
Cables " (published in 1879). 

. + See "Submarine Telegraphs: Their History, 
Working," by Charles Bright, F.R.S.E., pp. 682-4. 


Construction, and 


Influence of Inductance. 


Coming now io the remaining method of reducing ihe 
distortion of signals by modification of the line constants— 
viz., increasing the inductance—the question first arises as 
to how far the natural inductance of the cable is already 
influential in this direction. To get a clear idea of the 
actual magnitude of L is by no means easy. Its minimum, 
as a mere dielectric constant, not allowing either for wire 
or sheathing, is something like 0:0002 henry per kilometre, 
but much larger when the form of the wire and presence 
ofthe sheathing are taken into account. Making Ше con- 
ductor with a copper taping round it increases it on the one 
hand, which has been accordingly done in recent cables, 
whilst the iron sheathing, on the other hand, does so to а 
variable extent, depending upon the strength and periodicity 
of the current. An attempt to further raise the inductance by 
adding an iron ribbon to the core was recently described by 
Dr. F. Breisig in a remarkable Paper reproduced in these 
columns,* which repays careful study. 

In this research it was found that the inductance of an 
ordinary cable was about 0:0025 henry per kilometre for alter- 
nating currents at a frequency roughly corresponding to 150 
letters per minute signalling speed (frequency = 7/27 = about 
10 complete waves per second if n = 63). 

The greatest increase of inductance that could be produced 
by adding iron ribbon around the core was, under these con- 
ditions, observed to be 57 per cent. Hence it was calculated 
that, approximately, the reduction of distortion and con- 
sequent improvement of signalling could not exceed 8 per cent. 
when the limiting speed was, as stated, about 150 letters 
per minute. 

The fact that if cables were capable of faster transmission 
than this the influence of L would be greater, is the important 
point to bear in mind in dealing with this problem. For, 
irrespective of the variability of L itself with the frequency, 
arising from the presence of the iron sheathing (or iron 
ribbon if it were added)—which has a complicating ten- 
dency to lower L as the frequency is raised—we have 
the fact that L enters into the equations in the form of 
what is termed the reggtance factor Lm; at least, it 
daes so when the problem is resolved. into. one of the damp- 
ing of simply periodic currents, as is usually done fer purposes 
of mathematiea] simplification. It then forms part of the 
impedance, which is the well-known у К> + Linz, when 
capacity is left out of accdtnt, but is, of course, in this shape 
totally inapplicable to submarine cables. The quantity 
concerned when capacity is present Heaviside has called the 
“equivalent impedance.” Into this S enters in the same 
manner as L, namely, Sn, or negative reactance* whilst 
leakage is also included in the full formula. This is led up 
to at the close of the first volume of ‘ Electromagnetic 
Theory (p. 452), and may be quoted here. Calling V the 
amplitude of the potential received at the end of a cable 
of length J, and e the E.M.F. impressed at the sending end, 
whilst К is the leakage conductance or 1/1, we have 


V zs ec? 
where — 2P'- (B + Lên’) (К? + Sn) RK - LS. 
The expression for the current amplitude is also given in the 
same place, namely, 


_ (K+ BN p 
Vet (в 4 Г) BE 


Let us now neglect the leakage (as conversely inductance 
was ignored when considering the benefits of leakage) ; then 
the value of P becomes such that 


2P? = (В? + Lin’)! Sn - LSn’. 


Taking the ordinary case of working with condensers at the 
receiving end, we may regard the amplitude of the potential, 
rather than that of the current, as determining the strength 
of the signal. Let the cable be one having negligible leak- 
age, as may generally be assumed of sound cables, and its 
other constants as follows, all reduced to the common measure 


* The Electrician, Feb, 2, 1900, 
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of C. G. S. units (the inductance being purposely given а very By far the most successful experiment yet made by means 


low value at first) : 


e = 10volts = 10 x 108 = 10? C. G. S. units. 
В = 2w per km. = 2 x 10? x 1075..2 x 104 per em. 
5=0:25ф рег km. = 0:25 х 107! x 107° . 0:25 x 10" perem 
L =: 0:001 henry perkm = 0:001 x 10? x 107? = 10 per em. 
=2,000 kilometres = 2,000 x 10? centimetres. 
Let the frequency of reversals 4/27, assumed simply har- 


monic, be such that n 80, which corresponds roughly to ‘ће 
rate of 200 letters per minute signalling speed. Then 


Р! = 8:76 


апа V mec! ex ]/K, 
where log К = 8:76 x 0:4848. 
Whence V = 157,820 absolute units. 


= 15:8 millivolts. 


Now let L be increased to 0 0025 henry per kilometre, the 
other factors remaining unaltered. We then get 


Pl =8-509, 
and V = 20 millivolts. 


If L be further raised to 0:004 henry per kilometre, 
Pl = 8-246, 
and V — 26 millivolts. 


In order to estimate the gain in speed of signalling repre- 
sented by the reduction of damping in this last case, in which 
L has been raised from 0:0025 to 0:004, we must find how 
much » may be increased in the above formula for amplitude 
so that V shall still be about 20 millivolts. Taking an increase 
of 10 per cent., which makes n = 88, we find V 218:6. There- 
fore the gain in speed for a 60 per cent. addition to L is some- 
what less than 10 per cent., or, say, 8 per cent. This result 
agrees with that of Dr. Breisig’s research, since I have 
assumed similar values of the inductances. 

As is well known, the effects of such additions to the 
inductance became immensely enhanced at the frequencies of 
telephonic waves,* but for telegraphy up to 200 lettera per 
minute, the foregoing indicates that not much is to be looked 
for from the naturally distributed inductance of the cable. 

The investigation of what can be done by artificially—that 
is to say, discontinuously—distributing L, by means of induc- 
tion coils, has never yet, it appears, led to a satisfactory result 
in dealing with the great lengths and correspondingly low 
speeds of ocean telegraphy. It is evident that directly the 
inductance is distributed in the form of shunts the number of 
such derived circuits that can be applied is so limited, by 
their attenuation of the current, that L has but small chance 
of asserting its influence. Putting the inductance in series 
with the line, in the shape of coils of low resistance with 
large iron cores, appears to be a more promising direction to 
pursue from a theoretical point of view. It is difficult to see 
how it could be safely carried out in a submarine cable, but 
it is worth attempting. The essential difference between the 
two methods is that, whilst the shunt tends to compensate 
the capacity at only one particular speed of transmission, 
inductance in series with the conductor tends to do so for all 
frequencies. This follows from the fact that, when L is in 
series with the conductor, the positive reactance Ln and the 
negative reactance Sn are counteracting one another, so that 
their resultant effect would eventually vanish for all values of 
^, by making Lu / R= SN / K, that is L/R- S/K or IS. To 
approach such a result as this practically, of course, requires 
impossibly large quantities of inductance, but, as pointed out 
before, any increase of L not involving a proportionate 
addition to R cannot fail to be beneficial. This insertion 
of inductance in series indeed appears to be the only 
remaining direction promising much improvement in cable 
telegraphy so far as the line is concerned (apart from further 


reduction of R and 8), inductive shunts being so far a failure. 


* Heaviside demonstrates that, through а cable of I1COkm., having 
R4w and S 0°25 microfarads per kilometre, telephony would be imprac- 
ticable but for the inductance, even if the latter were lower than 
1 millibenry per kilometre.— Electrical Papers," Vol. IL, p. 595 


of distributed inductance coils appears to be that of Dr. Papin, 
an account of which he recently communicated to the American 
Institution of Electrical Engineers, and which was reproduced 
in The Electrician of Aug. 10, 1900. This was a trial of tele- 
phonic transmission through an artificial line constructed to 
represent 250 miles of cable, not, however, of the usual 
submarine type but of the subterranean telephone pattern of 
cable, its capacity being only 0'074 microfarad per mile. 
The insertion of inductance coils in series enabled perfect speech 
to be transmitted by this laboratory line when they were placed 
at sufficiently frequent intervals along it. That this really 
represented what should occur in an actual cable, and was due 
to no direct induction between the coils, seems sufficiently 
proved by the fact that when they were distributed too 
widely apart speech was worse than with no coils inserted at 
all, by reason of reflections interfering with the wave trans- 
mission. The accordance of this, as well as of the other effects 
observed, with mathematical theory, rendera it probable that 
Dr. Pupin’s conclusions are quite correct so far as the action 
of coils without iron is concerned, such as those employed in 
his experiments were. It now remains to be proved how far 
his predictions as to the action of coilg containing iron, such as 
would, of course, be indispensable to give enough inductance in 
submarine cables, can be carried out in an actual submarine 
line. 


For telephony a definite minimum total inductance per mile 
is necessary, but for telegraphic purposes any addition to it 
far short of this telephonic amount is conducive to gaining 
speed, provided the condition be observed, which Dr. Pupin 
has now investigated in a practical way, of distributing L 
sufficiently to avoid the neutralisation of its benefits by 
reflection. The effects of reflection have not previously been 
brought out with clearness in practice, though there is plenty 
about their mathematical theory in Heaviside’s work. The 
analogy of the stretched loaded cord is the most helpful way 
of realising the matter. What it amounts to appears to be 
that, whilst the interposition of inductance at a single point 
alone in the line occasions wave reflections when the wave- 
length is less than that of the line, its distribution at multiple 
points does so to a decreasing extent as the number of coils is 
increased, up to a certain limit beyond which there is no 
appreciable advantage, which he gives a rigorous method of 
computing. 

Taking, for example, the imaginary submarine cable 
proposed in Dr. Pupin’s patent, cited on p. 601, Vol. XLV., 
of The Electrician, and calculating for a frequency л/27, 
equivalent to about 150 letters per minute (say n = 68), and 
assuming it possible to get the value of L up to 0:8 henry per 
mile, as he suggests, the wave-length comes out 328 miles.* 
It follows that his rule for sufficient distribution of the induct- 
ance coils would be easily satisfied if they were placed at every 
mile (or even at every 10 miles or 20 miles). Setting aside 
such enormous values of L, which are probably unattainable, 
and supposing it, for the other extreme, to be raised to only 
the value 0:004 per mile given in my previous example, with 
200 letters per minute signalling speed, the wave-length is 
then about 805 miles, which would permit of still wider 
intervals for the coils if necessary (say, 50 miles). But 
since the more numerous they are the smaller the coils can 
be made, wide intervals would presumably be avoided in a 
submarine cable. 

In conclusion, it must be remembered that, although calcu- 
lations such as have been indicated in this Paper furnish us 
with a guide to gain of speed, yet they cannot be relied upon 
to yield more than merely approximate results. How close 
such approximations are to the truth depends on how far a 
simply harmonic system of impressed waves can be taken 
to represent the intermittent impulses of telegraphy, to which 
they are certainly not equivalent ; and, when inductance coils 
are interposed, on the behaviour of their iron cores towards 
telegraphic currents. The latter will no doubt shortly receive 
further experimental investigation. 


* Wave-length=27/Q, where QQ2=(R2+ Lin)! Sn Ln“, neglecting 


leakage. 
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EXPERIMENTS ON HERTZIAN TELEGRAPHY WITH 
A TELEPHONIC RECEIVER. 


M. Guarini has sent us an account of some experiments he 
has performed which constitute a verification of certain ideas 
of his published since June, 1899. They are described briefly 
below :— 

1. Using a telegraphic key, a current of about 4 amperes 
was sent from a battery of eight accumulators through the 
primary of an induction coil possessing a contact breaker. 
The secondary of the coil gave nearly 2in. sparks between a 
point and a plane; the resistance of the primary winding was 
0-11 ohms, and of the secondary winding, 8,000 ohms. In 


1 
ч == 
2 


Fra. 1. 


ihe present experiment the secondary terminals were nickeled 
knobs which charged а Righi oscillator with balls of about 
Ain. diameter about z, in. apart. From one of the knobs, 8, 
Fig. 1, a single insulated copper wire about 12 metres long 
led to a telephone, 12, whose other wire, 13, remained hang- 
ing free. The telephone was thus in a perfectly open circuit. 
But when Morse signals were sent һу the key, 1, they were 
received and interpreted easily by a listener at the telephone. 
M. Guarini concludes that Hertzian currents produce magne- 
tisation of the telephone core as well as ordinary currents ; 
and that telegraphy on a single wire, without earth or 
other return, is possible by means of Hertzian waves and a 
telephone. | 
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Fic. 2. 


2. A condenser was interposed between the knob of the 
coil and the telephone. The signals were much improved. 
This leads M. Guarini, by analogy, to conclude that in 
ordinary wireless telegraphy the interposition of a con- 
denser in the air-wire might improve the transmission of 
gignals ! 

8. The condenser was attached to the free terminal of the 
telephone instead of being placed as in the last experiment 
(see Fig. 2). The noise in the telephone was again increased. 

4. А combination of the second and third arrangements 
(i. e., with two condensers) resulted in the production of still 
clearer and louder signals. 

9. The condenser was in this case placed across the knobs, 
which had been placed in contact with the corresponding balls 


of the oscillator. The more ihis capacity was increased the 
louder became the sounds in the telephone. 

6. The other knob of the induction coil was now put to 
earth, the second terminal of the telephone remaining free. 
The signals were loud, but not louder than before. 

7. The knob connected to the telephone was put to earth, 
the other knob of the coil being free. There was practically 
no noise then heard in the telephone, as might have been 
expected. M. Guarini concludes, however, that this experiment 
shows that most of the energy is radiated from the knob at 
whiok occurs the greatest variation of potential ! 

8. The combination of the conditions in experiments 5 and 
6 showed that the putting to earth of one knob of the coil is 


16 


1 
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ко. 3. 


of comparatively little benefit when there is а condenser across 
the spark-gap of the coil. . 

9. By combining experiments 4, 5, and 6, and adjusting 
the condensers, a very powerful effect was obtained. For the 
first time the ear had to be protected by being insulated from 
the telephone. M. Guarini suggests that this demonstrates 
that the proper use of condensers in wireless telegraphy would 


1 
e 


Fiv. 4. 


lead to a great increase in the possible distance of signalling. 
In experiments 10 and 11 (see Fig. 8) M. Guarini interrupts 
by a transformer the lead going to the telephone. He finds 
that the oscillations are very perfectly transformed. Next 
he repeated carefully the preceding experiments when all the 
sending apparatus was enclosed in a metal box, and found 
that signals were exactly as before. 

Further, M. Guarini has performed a similar series of 
experiments when there was no conducting communication 
between the gender and receiver (see Fig. 4). He used hori- 
zontal “ antenne or air-wires nearly 10ft. long and worked 
with a distance of several yards between them. At first the 
telephone terminal not connected to the receiving antenne. 
was free, but later was connected to one side of a condenser, 


G 
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The condenser improved the signals. Afterwards, this con- 
denser had its free terminal earthed while the free knob of the 
induction coil was also earthed; and from his observations 
M. Guarini deduces that, by this last mode of connecting, 

signals could easily be transmitted to distances between 
.10 miles and 20 miles by using antennae of 180ft. to 200ft. 
in length. The chief advantages of this mode of receiving 
are, of course, its inexpensiveness and its convenience, and 
these, the author thinks, may enable the method to be of 
some utility in special cases. 


ELECTRIC MOTOR CAR TRIALS. 


Trials of electric motor cars under the auspices of the 
Automobile Club, are now being proceeded with in some of 
the prettiest and muddiest ways and byways of Kent. On 
Tuesday а run was made over а given course to see what 
distance could be traversed by the motor car on one 
charge of the accumulators. On Wednesday a course of 30 
miles was chosen over а particularly hilly route ; yesterday 
the course was to be an average route of better character than 
on Tuesday (also 30 miles in length), and to-day it is proposed 
to repeat Tuesday’s trial. The following gentlemen constituted 
the judges’ committee :— 

Prof. Vernon Boys, F. R. S. | 

Prof. С. A. Carus- Wilson. 

Mr. Hugh Harrison. Mr. James Swinburne, 

Major II. C. L. Holden, R.A., F.R.S.| Mr. Alex. P. Trotter. 
with Mr. C. Johnson, the secretary to the club, as secretary. 
Among those who had kindly volunteered as honorary official 
observers were— 


Mr. J. 5. Critchley, 
Mr. Fergusson. 


Sir W. H. Preece, K. C. B. 
Sir David Salomons, Bart, J. P. 


Mr. Robert E. Phillipe. 
Мг. W. R. Pidgeon, M. A. 

Mr. M. J. O'Gorman. Mr. Llewellyn Preece. 

Mr. Kennaway. Capt. Tulloch, R. A. 

. The cars met at Chislehurst, and were charged from the 
Chislehurst Electric Lighting Co.’s station, Mr. Hanning (the 
resident engineer) being busily engaged superintending the 
charging all Monday night. 

Prof. Boys gave Saturday and Sunday to the selection of 
routes for the electric trials, n Mr. Holden gave up the 
whole of Sunday (21st) to co-operdtion with Prof. Boys in this 
work, for which Mr. Henry Edmunds lent his six-horse 
Daimler car. Мг. Harmsworth kindly lent his six-horse 
Daimler car for the purpose of the examination of the roads 
selected for the electric trials. Mr. Llewellyn Preece also 
gave active assistance to the judges’ committee, especially 
in the difficult duty of making log-sheets of the charging 
current supplied to the cells. 

The route chosen for Tuesday was from Chislehurst to 
Foots Cray, Farningham, Wrotham, Ightham, Seal, River- 
head, Poll Hill, Green Street Green, Orpington and Chisle- 
hurst. This includes a sharp descent into the village of 
Farningham, one or two tedious hills between Farningham 
and Wrotham, ending in a dangerous and slippery hill into 
Wrotham village. Near Ightham there was also a steep hill 
to climb; and to attain the summit of Poll Hill, although the 
ascent was gradual, the road was extremely soft and made 
heavy running. The run was booked to start at 7:30 a.m., 
but in spite of the energies of Mr. Hanning and his staff it was 
9:30 before the charging was completed, and the first two cars 
started off at 9:45. By an odd coincidence it was a vehicle 
bearing the name La Toujours Contente which took the 
most unexpected number of ampere-hours to satisfy it. 

The following is a list of the vehicles which ran in Tuesday's 
competition, and the number of miles covered :— 

„The Powerful," a Krieger car, entered by the British and 
Foreign Electrical Vehicle Co. Although seating only two, 
this car was very large, and provided with а heavy battery. 
The motors drove the two front wheels through spur gearing, 
and both the hind wheels were fitted with band brakes. This 
car had pneumatic tyres. Distance travelled, 59 miles. 

The same firm's ** Columbia” stanhope ran 74 miles. 

A delivery van entered by the same company chose an 
easier route and covered 7 miles. 


„La Toujours Contente,” entered by Mr. E. W. Hart, was 
an Austrian car, and also carried a very heavy battery and 
only two seats. It had a smart torpedo-like projection in 
front to diminish air resistance. There were four motors, 
whose armatures were directly mounted on the hubs of the 
wheels. The batteries, which we understand were new cells 
fitted at the last moment, were of English make with 
cylindrical electrodes. Possibly, in consequence of the hurry, 
the connections presented a very corroded appearance, and 
the battery conveyed both to the sense of sight and touch 
evidences of considerable surface leakage. This car ran 
91 miles, carrying two passengers. 

The Joel" car, entered by the National Motor Carriage 
Syndicate, was also designed for two passengers. Itcarried a 
Rosenthal battery, and was fitted with a Joel motor. This 
vehicle ran 37 miles. 

Two cars exhibited by the Electric Motive Power Co., 
one with a two-pole scries motor and the other with a four- 
pole enclosed series motor, and each carrying two passenger3 
although built for four, covered 17} miles and 85 miles. 

The Canadian Electric Motor Co.'s '* Still " vehicle with 
solid rubber tyres, and fitted with an Ideal battery, carried 


four passengers 18 miles. 


The Electrical Undertakings car built, for three or four 
passengers and carrying а Leitner battery, and equipped with 
а Lundell motor, conveyed two passengers 35 miles. 

The weather was damp, with almost continuous rain, and 
necessitated considerable self-sacrifice on the part of the 
honorary observers who accompanied the cars. Two of the 
competitors had previously determined to accomplish 150 miles, 
but few really expected that they would succeed so far. 

On Wednesday, as already stated, the route was 80 miles. 
It included some very hilly and more or less rough roads in 
the neighbourhood of Cudham and Knockholt. From Green- 
street Green to Cudham (21 miles) the road rises from 300ft. 
to 680ft. above sea level, and Knockholt Beeches (14 miles 
further on), is one of the highest points in Kent, being 735ft. 
above sea level. On this day the Electrical Vehicle Co.’s 
„Powerful completed 28 miles out of the 30 miles, and then 
withdrew, owing to an accident caused by a shying horse. 

The National Motor Syndicate’s ''Joel" car covered 
384 miles, but was delayed by a chain coming off. 

The Electric Motive Power Co.’s cars, the Canadian Motive 
Power Co.’s car, and the Electrical Undertakings car, each 
completed 22 miles, the Canadian Co.’s car carrying four 
passengers and the other cars two passengers, including the 
driver. The Columbia“ stanhope, the delivery car, and 
* La Toujours Contente were withdrawn from the trials. 

By & lucky chance the route selected passed through 
Chislehurst, the starting point, at 212 miles, so that there 
was not so much difficulty as there might otherwise have 
been in getting the disabled cars home. 

Yesterday’s route, also 30 miles long, was via Farningham, 
Shoreham and Otford to Poll Hill, and back by the same 
route as on the first day. At the moment of going to press, 
however, we had not received the result of these trials. 


Owing to а fatal accident to his son on Saturday, Mr. Carl 
Oppermann, who had entered a two-passenger car fitted with 
a Flambeau battery, withdrew it from the competition. 


INCANDESCENT LAMPS FOR STREET LIGHTING. 


The Improved Electric Glow Lamp Co. has sent us some interesting 
5 of its system of street lighting by means of reflector glow 
amps. The lamps of this company, two of which are seen in Fig. 1, 
are of what is commonly known as the“ door knob” shape. They 
consist of ordinary incandescent lamp filaments enclosed in а bulb 
shorter and of larger diameter than that employed as a standard by 
the inajority of other lamp makers, and the upper half of this bulb is 
provided with a reflector. This reflector is a silver deposit protected 
against the action of the weather and mechanical injury by a coating 
of metallic copper deposited directly on the silver film. 

The diagrams shown have also been sent us by the company, and 
form a comparison of the distribution of light on three different 
systems, The heights of the-lamps from the ground were from loft. 


Fic. 1. 
Two. light Fitting in Oiginiry Сав I ant ern. 


Fic. 2, 
Pull Switch and Fuses in Watertight Box. 
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to 12ft., and in each case lanterns containing two lamps of equal 
eandle-power and wattage were used, spaced 100ft. apart on either side 
of the road, i. e., one lamp every 50yda. on alternate sides of the road. 
The road being 40ſt. wide, there were 2,000 sq. ft. to be illuminated per 
Jamp post. The diagrams, which are from tests made by the Electric 


Teste E Co., are referred to as follows in this company's report :— 


In Fig. 3 I. 


street lighting system the major part of this area falls 


. under the rays which leave the lamp at between Odeg. to 20deg. on 


either side of the horizontal. The candle-power over these angles 


. varies between 60 c.p. and 80 c.p. It will be found from the 


diagrams that the mean illumination throughont the area is 60 c.p., 


‚ diminishing to 20 c.p. below the post, attaining to 60 c.p. 20ft. from 
the post, increasing to 80 c.p. 50ft. from the post. This is exampled 
by the diagram marked “Elevation” in which the number of radial lines 


going to each 10deg. when multiplied by 10 will give the candle-power 
throughout that area. Similarly, when the Figs. 4 and 5, which are 


the well-known Brighton and * Holophane or Prism” systems 
respectively, are compared, it will be found that the mean illumina- 


eutout. It is enclosed in a watertight cast-iron box, tap 


tion over the whole area from Fig. 4 is 32 c. p., and from Fig. 5 is 
31:2 с.р. The plans of illumination are obtained by marking points 
at each arc of the circle equivalent to the candle-power at that point. 

Fig. 3 shows details of a “ pull " switch and double pole * damper ” 
ped top and 


bottom fer jin. gas barrel. The one illustrated is for current up to 


. 4 amperes and pressures up to 256 volts. 


* 


* 


THE DOWSING LUMINOUS ELECTRIC RADIATOR. 


Some 18 months ago yl oh an account of the then fairly novel 
application of luminous radiation to the treatment of various muscle 
and joint affections, and we have from time to time referred to 


Latest Pattern of Dowsing Electric Radiator. 


electric heaters in which large elecir.c lamps are employed. 
Mr. Dowsing has paid considerable attention during the last two 
years to both these applications of electricity, and we recently 
inspected his latest pattern of radiator for heating room: The 
apparatus recommended as a substitute for a coal fire consists 
ot a bright copper framework resembling an open fire-grate in 
appearance, in the bay of which are placed four incandescent 
lamps of special pattern. The intensely-reflected glow from 
the stove is very pleasant and cheering, and in itself gives 
this form of heater an advantage over other types of electric 
stove. Moreover, when the reflecting sheets of copper themselves 
become heated, the current of air which passes behind them 
through specially arranged channels not only prevents backward 
radiation to the wall of the room, but also, by flowing iuto the apart- 
ment, warms the atmosphere. The standard sizes corsuume one 
Board cf Trade unit per hour, or if one pair of lamps be cut out by 
means of one of the two switches at the front of the stove, a half 
unit per hour. This is by no means an extravagant consumption 
when the convenience, instantaneousness of action, absence of all 
dirt and smoke, and the hygienic advantages are all taken jnto 
consideration. | СЭЗ 


. 


their light railway scheme. | | t 


CORRESPONDENCE. 


AN INTERNATIONAL TECHNICAL DICTIONARY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sim: The interesting leading article in your issue of to-day, 
in which you criticise the scheme for the compilation of an 
International Technical Dictionary, is, I venture to think, 
founded on the misapprehension that the editor of the 
proposed dictionary would receive no remuneration. The 
Society of German Engineers are prepared to bear the cost 
of remunerating an editor and his staff of assistante. What 
they want is the honorary co-operation of other technical 
societies. This arrangement has answered admirably in the 
case of Dr. Murray's great dictionary, where the invaluable 
assistance rendered by the Philological Society and by an 
army of enthusiasts throughout the country has been purely 
honorary. 

With its 15,227 members the Society of German Engineers 
is the largest technical society in the world, and therefore 
fully entitled to take the lead in this important work, The 
society has already voted £250 for defraying the cost of pre- 
liminary inquiries. It is thus evident that, if it is decided to 
carry out the work, it will ba done in a generous spirit. 
Mr. Peters, the secretary of the Society, estimates that the 
work could be completed in six to eight years.—Yours, &o., 

Iron and Steel Institute, Bennett Н. Ввопон. 

London, S. W., Nov. 2. 


LEGAL INTELLIGENCE. 


National Free Wiring Co. v. Jones. 


Judge Lumley Smitb, in the Westminster (London) County Court, last 
week tried an action brought by the National Free Wiring Co. to recover 
£6I. Defendant was an hotel proprietor in the West of London. There 
was а counterclaim for damages for bad workmanship, and for loss owing 
to the plaintiffs delaying tbe work. 

Plaintiffs’ case was that, Mr. Jenkinson, their late manager, entered into 
a contract with defendant to wire his premises and put in 43 switchos 
end 56 lights. There were continual complaints, all of which were 
attended to. The contract price was £52, and the balance of the account 
was for extra fittings. The work bad to be done at times convenient to 
defendant, and that was why it was delayed in completion, and the best of 
workmen were not employed, though those actually employed were capable. 

Mr. R. J. DRAKE, for the defendant, called evidence to show that the 
work was very badly done and there was great danger from fire. The 
contract was to do the work to the tatisfaction of defendant and the 
insurance company. Instead of the work takiog about a fortnight it 
occupied four months, and Messrs. Dawson were now altering it at a 
cost of £22, though that would not make a good job of the whole but only 
of the worst portion. The damage to the walls would cost quite £15 to 
put right. A number of guesta were lost by the delay. 

The JUDGE found for the plaintiffs for the amount claimed, and for the 
defendant for £31, remarking that be was of opinion the work was badly 
done. 


Tevenan v. Van den Bergh. 


In the Irish Appeal Court last week, before the Lord Chancellor and 
Lords Justices Fitzgibbon, Walker and Holmes, the defendant appealed 
from a decicion of the Queen's Bench Division refusing a motion for a new 
trial in this action which was for remuneration for services rendered in 
promoting a syndicate fur carrying out electricity works in Ireland (fully 
reported in The Electrician for March 9). In February last the plaintiff 
obtained a verdict for £85. ба. 9d. After hearing arguments which extended 
over two days the Court reserved judgment. 


London Electrical Cab Оо. (Ltd.). 
In the Winding-up Court, on Wednesday, Mr. Justice Wright made an 
order for the appointment of a provisional liquidator for this company on 
the petition of Mr. C. E. Foster. 


Electric Traction in the Lake District.—The British Electric 
Traction Со. have decided to revive their electric tramway scheme 
for Bowness, Windermere and Ambleside, and parliamentary powers 
are to be applied for. The company are endeavourihg to meet the 
views of the various local authorities as to road widening, &c , and 
they anticipate being able to disarm most of the recent opposition to 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Cardiff Corporation require a mains superintendent for their 
electric lighting department. Further particulars are given in an 
advertirement, and applications, on forms to be obtained at the office 
of the borough electrical engineer (Mr. N. Appelbee), Eldon-road, 
Cardiff, must be sent to the town clerk (Mr. J. L. Wheatley) by 
9 a.m. of 19th inst. 


A chief assistant engineer to the electrical tramways engineer at 
Cardiff is required. Particulars from the engineer (Mr. Arthur 
Ellis), Old Post Office-buildings. Applications to town clerk (Mr. J. 
L. Wheatley) by 28th inst. See advertisement, 


Barking Council invite applications for the position of resident 
electrical engineer. An advertisement contains farther particulars, 
and applications must be sent to the clerk (Mr. E. H. Lister), by 
Monday, 19th inst. | 


Portsmouth Corporation require a manager and engineer for their 
proposed telephone exchange. An advertisement gives further 
particulars, and T dir ein must be delivered to the town clerk 
(Mr. Alexander Hellard) by noon of 16th inst. 


Darlington Corporation require an assistant electrical engineer 
and a junior assistant engineer, Further particulars are given in an 
advertisement, and applications must be sent in to the town clerk 
(Mr. Hy. О. Steavenson), Boundgate, Darlington, by Nov. 15. 


Wolverhampton Lighting committee invite applications for the 
position of chief clerk and canvasser in their electricity department. 
Ап advertisement contains further particulars, and applications must 
be sent to the town clerk (Mr. Horatio Brevitt) by noon of Nov. 12. 


Wigan Corporation require four engineers in charge, a works fore- 
man, three engine drivers, three stokers, and a meter inspector and 
installer. An advertisement contains farther particulars, and appli- 
cations must be sent to the borough electrical and tramway engineer 
(Mr. H. Collings Bishop), Bradford-place, Wigan, by 14th inst. 


Bolton Electricity committee require an assistant engineer. Appli- 
cations to borong electrical and tramway engineer (Mr. Arthur A. 
Day), Spa-road, Bolton. See advertisement. 


A young telephone engineer is required to go abroad, capable of 
taking charge of staff and working of telephone exchange. See 
advertisement. | 


Ashton-under-Lyne Electric Lighting committee require a 


resident electrical engineer. Applications to borough comptroller 
by 10th inst, 

Wrexham Town Council reqnire a borough electrical engineer. 
Applications by 13th inst. 

Farnworth District Council require a resident electrical engineer. 
Applications to the clerk by Nov. 12. 


We are pleased to announce the appointment of Mr. Thomas 
Richardson to the registrarship of the Eastern and Eastern and 
South African Telegraph companies Mr. Richardson, who joined 
the Eastern telegraph service in 1873, was for many years associated 
with the traffic department of the Eastern and associated telegraph 
companies. 

Mr. S. E. Britton, electrical engineer to the Barking Council, has 
been appointed burgh electrical engineer at Motherwell at a com- 
mencing salary of £250. There were 48 applicants. Mr. Brittoa 
has been engineer at Barking for about 12 months, previous to which 
time he was chief assistant at Southampton. 


Mr. J. Н. Wray, assistant at Blackpool, has been appointed 
borough electrical engineer (out of 64 applicants) at West Bromwich 
at a commencing salary of £250 per annum. 


Mr. G. Swift, of the Electric Constraction Co., Wolverhampton, 
has been appointed shift engineer at the Blackburn Corporation 
Electricity Worke, vice Mr. J. W. A. Binner, appointed assistant at 
Accrington. 


Aberdeen.— Messrs. M'Elroy and Grunow have undertaken to lay 
down at their own expense an experimental tramway (double-line) 
of about 600 yards on the surfare contact system. The line is 
to be in operation by May. Should the experiment prove successful 
„ wil have the option of purchasing the line 
or £1,400. 


Alleged Nuisance.—At the Lambeth Police Court last week the 
Lambeth Vestry summoned the South London Electric Supply 
Corporation (Ltd.) for an alleged nuisance arising from the burning 
of refuse at their works. Mr. Bodkin, in support of the summons, 
said that when the corporation took over the provisional order from 
the Vestry, they entered into a contract to take the household refuse 
collected by the Vestry and destroy it in destructors which the com- 


pany had erected for the purpose, the heat generated being used for 
the рт duction of the steam power necessary for the electric lighting 
works, Subsequently an agreement was entered into by which the 
company were bouud to pay the Vestry certain compensation in the 
event of their refusing to continue to receive the parish refuse. 
For the defence Mr. Wontner said he рор to show that the 
defendants were using “the best practicable means,” but the magistrate 
(Mr. Hopkins) said the “ best practicable meaus would be to use 
the best Welsh coal. Mr. Wontner pointed out that the company 
wereliable to & penalty if they did not take the Vestry's refuse. 
What was the олау todo! Mr. Hopkins: Not burn dust. Mr. 
Wontner : What are they to do with their contract? Mr. Hopkins: 
Tear it up, and pay the penalties The summons was ultimately 
adjourned on the underatanding that the burning of the refuse 
would be discontinued. 


Asylum Lighting.—The Montrose Asylum and Infirmary Board 
are about to put down two new steam dynamos for the electric 
lighting of their establishments. 


Bath —During the quarter ended Sept. 30 there were 29 new con- 
sumers, representing an equivalent of 1,652 8 c.p. lamps, connected 
to the mains, and orders in hand represent 1,378 lamps further. 
When these and the additional arc lamps are running there will be 
26,630 8 c.p. lamps connected, against 20,358 on Dec. 31 last. 


Bermondsey (London).— The Vestry have resolved to invite 
tenders for arc lamp standards in accordance with a drawing pre- 
рае y the consulting engineers, Messrs. Kincaid, Waller and 

anville. 


Beverley.—The Council have unanimously resolved to apply for 
an electric lighting provisional order. 


Bognor.—The Council is considering the question of establishing 
electricity works. A provisional order was obtained in 1899. 


Bradford.—The permanent way of the Whetley-hill—Duck- 
worth-lane and Thornbury—Stanningley electric tramway routes 
were officially inspected on behalf of the Board of Trade last week 
and the lines are now open for traffic. 

The City Council have rescinded their resolution to purchase a 
colliery in order to be in a position to supply their own coal for the 
various municipal departments. 


Bridgwater.—An inquiry was held here last week into the 
application of the Council to borrow £20,000 for electric lighting. 
Opposition was offered by the gas company and about 900 ratepayers. 
For the Council evidence was submitted in support of that applica- 
tion, and technical detaila were given by the consulting engineer 
(Mr. W. H. Trentham). The recent elections resulted in the retarn 
of a majority adverse to electric lighting, and the most was made of 
this fact by the opposition. 


Brighton.—At the Council meeting, last week, the Lighting 
committee withdrew so much of their report as related to the recom- 
mendation that two-thirds of Mr. Arthur Wright’s salary during the 
construction of the new works at Aldrington be charged to capital 
account. ; . 


Bury.—The plans of the ргорозе1 new tramway routes, which 
were prepares by the borough engineer, have been approved by the 
Council. 

Cardiff.—A proposal to amalgamate the Electric Lighting and 
Tramways committees was introduced last week by. the General 
Parposes committee. It was urged that, if the two committees were to 
act separately, the Lighting committee would have to spend £30,000 to 
£10,000, which might be saved by both committees working together. 
A conference of the members of both committees took place on 
Monday. The chairman of the Electric Lighting committee 
(Ald. Carey) presided, and explained that the reason why he thought 
it necessary to merge the two committees into one was that before 
long they would have to face the fact that to supply the demands 
of the town with regarl to lighting, it would be necessary to 

o in for another station, which would mean the purchase of 
fand at a high price. Another reason was that the machinery at the 
tramway power station at Roath could Ъз used for lighting and 
traction, the parts being interchangeable. Out of 48 towus in the 
United Kingdom with electric lighting aud traction 45 were working 
on the combined system, aud his proposal was to go in for one 
strong committee, to be called the Traction and Lighting committee. 
Mr. W. Evans said another station would cost something like 
£30,000. He suggested that they should have a report from the 
tramway engineer (Mr. Ellis) before proceeding. The chairman of 
the Tramways-committee (Mr. T. Andrews) opposed the proposal as 
both committees had already so much work to do. The work was 
enormous, and he did not see how one committeecould do it. After 
discussion the question of amalgamation was dropped, and, on ths 
motion of Mr. W. Evans, it was decided that, with а view of avoid- 
ing the building of another station, the engineera of the electrical 
and tramways 55 respectively should prepare sepirate 
reports as to how the existing station and the power station at Roath 
could be utilised for supplying additional current for lighting aud. 
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action, the date upon which current would be available, and the 
price to be charged. зма NA Г uoo NS 

Chagford (Devon).—The Council have renewed their contract for 
the electric lighting of the district with the Chagford and Devon Elec- 
tric Light Co. The Lighting committee reported that the electric 
lighting in the past had been highly satisfactory. 

Cheltenham.— In a report to the Lighting committee on “ free " 
wiring, the borough electrical engineer (Mr. H. Kilgour) recom- 
mends the Corporation t) advance, under approved conditions, money 
to pay for the installations of intending customers, and to recover 
those moneys, together with interest, from the customers by periodic 
payments spread over terms of years. This scheme would avoid, as 
much as possible, interference between wiring contractors and their 
customers ; the Corporation would be relieved of responsibility in 
respect to the installations ; and, finally, the adoption of this scheme 
would prove advantageous both to a large number of ratepayera at 

resent debarred from full participation in the benefits to be derive] 
Eu their own property, and to the municipal electric undertaking. 
Mr. Kilgour's recommendations have been approved. 


Ohorley.—The plans for rhe proposed electricity works, drawn up 
by the consulting engineers (Messrs, Lacey, Clirehugh and Sillar) 
have been approved by the Council. 
City of London. —Mr. A. A. Voysey, electrical engineer and 
r to the City of London Corporation, has prepared, for the 
Streets committee, & report (dated March, 1900) in which a review 
of the past and present position of electric lighting in the City of 
London up to the end of the year 1899 is given. Mr. Voysey sum- 
marises the events which led up to the granting of the City Electric 
Lighting Order, 1899, to the Charing Cross and Strand Company, of the 
circumstances and conditions of the permission granted to the City 
of London Company to alter the standard pressure of supply from 
100 volts to 200 volts, and of the circumstances which led to the 
approval by the Board of Trade of the additional continuous current 
men of supply now available from the City of London Company. 
e subject of testing electricity meters, the public electric lighting 
of the main and side streets of the City, and the present position of 
private electric lighting are also included. The report deals chiefly 
with matters of historical interest. It would appear that during 1899 
only 11 electricity meters were submitted for testing. Mr. Voysey 
reiterates his contention that every meter used in the City ought to 
be tested by the Corporation inspector, and states that negotiations 
are in satisfactory progress with the City of London and the Charing 
Cross and City Companies, At Dec. 31, 1899, 507 arc lamps had 
been installed, a slight increase over the previous year. The number 
of lamp failures increased from 646 in 1898 to 918 in 1899, still, 
however, showing a reduction of 550 failures over 1897. The period 
of failure was also materially reduced. The total penalties imposed 
upon the City of London Company for these failures was £173. 63. 3d., 
an increase of £17 over 1898. Of the total of 918 failures 1] occurred 
with groups of lamps, During 1899 two serious interruptions in the 
supply of electric current to private consumers occurred, one affect- 
ing the whole of the City, and the other a portion only. Reference 
is made to the delay which has arisen in the settlement of the 
uestion of responsibility for lighting the side streets of the City, to 
the decision of Mr. Justice Kekewich on this point, and to the appeal 
action which the Corporation is bringing to test the question of the 
validity of the agreement between the City authorities and the City 
of London Electric Lighting Co. 
Oleckheaton.—At the meeting of the Council on Tuesday the 
agreement with the British Electric Traction Co. for the construction 
of electric tramways was approved. 


Darlaston.—The Council have been notified by the Midland 
Electric Corporation for Power Distribution that they intend to lay 
cables and mains for supplying electric current in the district. 


Dartford, —Àn inquiry was held here last week into the applica- 
tion of the Council to borrow E20, O0) for establishing electricity 
works. "Technical details were supplied by the consulting engineer 
(Мг. W. C. C. Hawtayne) Some opposition was offered by rate- 
payers. 

Dewsbury.—An inquiry has been held here last week into the 
application of the Council to borrow £7,500 for electric lighting 
extensions, The town clerk (Mr. G. T. Lee) appeared in support of 
the application, to which there was no opposition. 


Dudley.—Current was switched on to the public arc lamps on 
Monday. The charge for current to private consumers is 6d. per 
unit for two hours’ maximum demand, and 14d. after. The capital 
expenditure amounts to £33,000, but an additional £10,000 is to be 
borrowed for wiring houses on the easy payment system. At the 
opening ceremony the chairman of the Tramways and Electric Light- 
ing Committee (Ald. G. H. Dunn) pointed out that the generating 
station was not yet completed, but so far the work of installation had 
been satisfactory. The consumption of current in connection with 
the tramways to Cradley Heath and Sedgley, which had only 
been in operation about a fortnight, had far exceeded expec- 
tation, dud he saw no reason why it should not be con- 


siderably increased. The time was not distant when they 
would have to the power station. Ald. G. Bagott 
said he was the first member of the Council to introduce the ques- 
tions of electric lighting and tramways in the borough, calling the 
attention of the Corporation to the former in 1888, and to the latter 
as early as 1882. i bad now one of the most perfect tramway 
systems in the United Kiugdom, aud he rejoiced that the electric 
light would be satisfactorily introduced before the close of the 
century. Мга, Dunn switched on the current. 


Dundalk.—The Judicial Committee of the Privy Council sanc- 
tioned last week an application by the promoters of the proposed 
oe electric tramway for an extension of time to construct the 
ine. 

Electric Tramways in Kent.—The local authorities of the 
districts between Plumstead and Dartford have arrived at an under- 
standing on the question of acquiring powers to construct electric 
tramways. It is proposed to form a connection with the existi 
metropolitan tramways at Plumstead and to construct a line throug 
East Wickham, Welling, Bexley Heath, Crayford and Dartford. 
The Dartford and Bexley local authorities [have electricity supply 
powers, and consider the trams will be a valuable adjunct. 


Electric Tramway Strike.—The dispute between the Oldham, 
Ashton and Hyde Electric Tramways and their employés terminated 
on Saturday last, all the men returning to work. 


Ghent (Belgium).—The Ghent Tramways Co. propose to adopt 
the overhead trolley system оп the lines between Ghent and 
Meirelbeke and Ghent and Ledeberg. 

Hampton Wick.— After considering the proposals of the Ki n 
Corporation, Edmundson's Electricity Corporation and the Rich- 
mond (Surrey) Electric Light and Power Co., for supplying electric 
current in the district, the Council have decided to support the 
Richmond Company's application for a provisional order. The com- 
pany undertake to supply current to private consumers at 64. per 
unit, or, at the option of the Council, 7d. for the first 14 hours and 
3d. after. The charge for power to Бе 34d. and 1$d., and for 
public lighting £3 per incandescent lamp per annum, including 
attendance and maintenance, which is equivalent to 31. per unit. 
The Council are to have the option of purchase at any time before 
the expiration of 42 years on payment of such a capital sum as 
will produce at 3} per cent. a pe annuity of 5 per cent. 
upon the capital sum expended. If the Council purchase within 
the ‘first 10 years it will have to pay, in addition, a sum equal to 
& dividend of 5 cent. per annnm, less the aggregate amount of 
dividends decla But at any time atter the expiration of 21 years, 
and before the expiration of 31 yeara, the Council may pu the 
UE upon paying the then value “plus the value of the 
good will." 


Hull.—The permanent way of the Spring Bank electric tramway 
ш was officially inspected on behalf of the Board of Trade last 
wee 


Iceland.—In connection with the proposed submarine telegraph 
cable to Iceland it has been decided that Seydisfjord shall be the 
landing station for the cable. "There is to be a land line from Sey- 
disfjord to Reykjavik, Little progress has, however, been made with 
the project lately. 

Ilford.—The charge for electric current to private consumers has 
been fixed at 8d. per unit for the first hours maximum demand per 
day and 24. after. | 

Inverness.—By 10 votes to 8 the Council resolved to offer their 
late consulting electrical engineer (Mr. E. G. Craven) 2} per cent. 
commission on the abandoned electric lighting scheme, plus £59 for 
actual expenditure, It was stated that Mr. Craven was willing to 
accept this offer in settlement of his claim. | 

Leicester.—The home-coming of Corporal D. F. Coleon, RE, 
one of the Electrical Engineera Volunteers, а son of Mr. Alfred 
Colson, engineer and manager of the (tas and Electric Light Depart- 
ment of the Corporation, justified a demonstration of welcome. 
Corporal Colson was unfortunately made a prisoner by the 
Boers last June, and suffered, with many others, the wanderings 
and privations which followed the punishment the burghers 
received from the British troops Subsequently Mr. Colson was 
invalided home, and arrived at Southampton on Tuesday last, when 
the demonstration referred to took place, and a crowd gathered at 
the railway station to welcome him with open arms, and to con- 
gratulate him upon looking remarkably well in health, although still 
suffering from a poisoned hand. 

Leigh.—An enquiry was held here last week into the application 
of the Council to borrow £5,000 for electric lighting extensions. 
The town clerk (Mr. P. Thomas) said the loan would be employed 
for extensions of the mains, The electricity works were completed 
in January last, and sanction had been obtained to a loan of 
£10,216, but £10,546 had been expended up to the present time. 
There were 67 consumers, representing an equivalent of 3,766 8 c.p. 
lamps connected, but there was no public lighting at present. The 
application was unopposed. 
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Light Railways.— The Board of Trade have, after modification, 
confirmed the Bourne Valley and the Bishop’s Waltham Light 
Railway Orders. 

An inquiry was held last week into the application of the Llanelly 
and District Electric Lighting and Traction Co. for an order to 
construct light (electric) railways. It was explained that the exist- 
ing tramway had not been very successful because it served only a 
very limited portion of the district. Arrangements had been made 
transferring the tramway to the promoters. The gauge of the exist- 
ing line (3ft.) would be altered to 3ft. Gin. The system of traction 
would be the overhead trolley, and the cost of construction £35,000. 
The estimated profit (£4,000) would be ample to pay a substantial 
dividend on the capital of the company (£50,000). All the local 
authorities on the line of route approved of the scheme. Atter 
hearing evidence, the chairman (Mr. G. A. R. Fitzgerald) announced 
that the Commissioners were of opinion that the scheme was a very 
satisfactory one, and they would recommend the granting of an order. 

The Light Railway Commissioners decline to depart from their 
form of Light Railway Orders so as to apply the provisions of the 
Tramways Act to the proposed light railways in Worcester, Draft 
clauses embodying the principal provisions of the agreement with 
the Council and of the 'l'ramways Act and Order are to be submitted 
to the Commissioners, and the tramway company wish to obtain the 
order in that form or to withdraw their application and obtain 
parliamentary powers. 

The adjourned inquiry into the application of the Swansea Cor- 
poration to construct light electric railways in the Swansea 
district was resumed in London on Monday, and after hearing 
further evidence, the scheme was sanctioned. 


Limerick.—In view of the position in which the Council find 
themselves in regard to electric lighting matters, a deputation last 
week waited upon the Hon. T. H. Pelham, of the Board of Trade, 
who was in Limerick on official business, in order to obtain an exten- 
sion of time for complying with the terms of the provisional order. 
Mr. Pelham suggested tliat a company should be induced to light 
tke town, and the mayor said he was aware that a company was 
prepared to come in, lay down the ре and ligbt the city for two ог 
three yeare, and then hand the undertaking over to the Corporation 
on certain conditions. А deputation has aleo been appointed to 
approach the Local Government Board in order to get them to 
reconeider their decision as to a loan. 


Liverpool.—An inquiry was hell here on "Tüesday into the 
application of the Council to borrow £14,500 for technical instruc- 
tion. Councillor W. Oulton, chairman of the Technical Instruction 
committee, said the chief items of expenditure were lighting and elec- 
trical energy, about £2,000 ; mechanical and electrical engineering 
laboratories, £2,600 ; equipment of other trades, over £4,500 ; and 
special apparatus and fittings, over £5,000. He hoped a long period 
for repayment would be granted, say 25 years, which would involve 
only £1,051 per annum. Evidence was also given by Mr. A. В. 
Holmes, city clectrical engineer; Mr. William Hewitt, director of 
technical instruction ; and Mr. E. F. Mountfield, architect. 


London County Council.—At Tueslay's meeting it was stated 
that the Fire Brigade committee is considering the subject of apply- 
ing electric motors to fire engines in lieu of horses. 

When the question comes before the Council as to the validity of 
the Council's action in running zd. omnibuses in connection with its 
tramways, Mr. Beacheroft will propose that, instead of parliamentary 
powers being sought, negotiations should be entered mto with the 
. owners of existing lines of omnibuses to take over the Council's buses 
at the present fares. 


Manchester.—' The special committee appointed last week to 
inquire into the charges brought against Ald. Lloyd Higginbottom 
by Mr. S. Norbury Williams (set out in abstract in our last issue, 
pp. 62 and 63), presented their report to the Council on Monday. 
The committee reported that they met immediately after the close 
of the Council meeting last week, and instructed the officials of the 
Gas and Electricity departments to be in attendance, with all books 
. and documents. Notice was given to Ald. Higginbottom and 
Mr. Norbury Williams, and both were present. The inquiry 
was commenced on Thursday last, and was continued until after 
6 p.m. on the following day. The report proceeds :— 

Several witnesses attended before us and have answered the questions put 
‚ by the two above-named gentlemen (Ald. Higginbottom and Mr. Williams) 
and ourselves, and every opportunity has been afforded for the fullest 


explanation. It was arranged, with the entire concurrence of Mr. Williams, 


that the ioquiry should be confined to the items numbered 14 to 23 of 
Mr. Williams’ charges. [These are the charges detailed in our abstract abovere- 
ferred to.] Since the conclusion of the inquiry we have devoted several hours 
to the careful consideration of the evidence and statements placed before us 
by Mr. Williams and Ald. Higginbottom, and aleo of the information obtained 
by ourselves by means of documents called for or questions put by us 
during the inquiry. Having examined into the circumstances connected 
with item 14 (referring to Messra, S. Z. de Ferranti, Ltd.), we find that 
tbis item has no bearing upon the subject of our inquiry. ltem 15 
(British Insulated Wire Co., Ltd.): We have inquired into this matter, 


and are satisfied that, Ald. Higginbottom is not interested in this company. 

Items 16, 17,.18, and 19: After considerable investigation we find that 

neither the action of the British Electric Works Со, (Ltd.), nor of Ald. Hig- 

ginbottom as its chairman, has been such as to give rise to any substantial. 
cause of complaint. One tender was sent in by this company without 
the knowledge of Ald. Higginbottom, who, on discovering it, instructed 
the chief engineer that it must not be considered, but it does not appear 
that this instruction was heard by the members of the committee present 
on the occasion. Item 20 (purchase of scrap metal by the West 
Gorton Foundry Co., Ltd.): As the company's tender was the highest, 
the Corporation suffered no loss by its acceptance, and we find that 
Ald. Higginbottom requested that it might be withdrawn, but the 
committee insisted on its being accepted. Ald. Higginbottom admitted 
the undesirability of this company sending in tenders to the Corpo- 

ration. Item 21 (scale of charges for supply of electric power): This is 
purely a question of the policy of the Electricity committee itself. This 
scale was fixed by the committee on the recommendation of the chief 
engineer, and is very similar to that adopted in some other large towns, 

The imputation that Ald. Higginbottom was instrumental in reducing the 
price of supply for motors in order to promote his own business interests 
we find to be absolutely without foundation. Item 22 (cranes at Corpora- 

tion gasworks): We find that, although Messrs, Frank Pearn & Co. (Ltd.) 
took the contracts for doing this work, they sub-let in some cases the 
whole and in other cases portions thereof to Messrs. Higginbottom and 

Mannock. Item 23 (cranes at electricity works): We find that Messrs. 

Higginbottom and Mannock have acted and are acting as sub-contractors 

in reference to the manufacture and fixing of cranes in connection with 

the electricity works of the Corporation. 

We find that the transactions have been as followa (the amounts of the 
sub-contracts given below were stated by Ald. Higginbottom in hia 
evidence before us) :— 

(a) That on March 14, 1892, a tender was accepted from Messrs. 
Н. and J. Ellis, amounting to £446, for work for the Electricity depart- 
ment of the Corporation, and that Messrs. Higginbottom and Mannock 
were sub-contractors in this contract. ~ 

(b) That on Sept. 23, 1892, a tender was accepted from Messrs. Mathe 
and Platt (Ltd.), amounting to £230, for work for the Electricity depart- 
ment of the Corporation, and that Messrs. Higginbottom and Mannoak 
were sub-contractora in this contract to the amount of £150. Is 

(c) That on Jan. 26, 1898, a tender was accepted from Measrs. Thoma 
Parker (Ltd.), amounting to £528, for work for the Electricity department, 
and that Messrs. Higginbottom and Mannock were sub-contractors in this 
contract to the amount of £307. NEN 

(d) That on June 7, 1898, a tender was accepted from Messra. Thomas 
Parker (Ltd.), amounting to £1,545, for work for the Electricity department, 
and that Messrs. Higginbottom and Mannock were sub-contractora in this 
contract to the amount of £950. | 

(e) That on Feb. 14, 1900, a tender was accepted from Messrs. P. R. 
Jackson & Co. (Ltd.), amounting to £1,808, for work for the Electricity 
department, and that Messrs. Higginbottom and Mannock are sub-con- 
tractors in this contract to the amount of £1,440. (This contract is still 
in courae of execution.] [ 

(f) That on May 12, 1900, & tender was accepted from Messrs. the 
British Schuckert Electric Co. (T4d.), amounting to £1,750, for work for 
the Electricity department, and that Messrs. Higginbottom and Mannock 
are sub-contractora in this contract to the amount of £1,382 [This 
contract ia still in course of execution. | 

In conclusion, we are of opinion that the action of Ald. Higginbottom 
with respect to these sub-contracts, as well as to those referred to in 
Item 22, has been altogether improper, and such as the committee cannot 
justify, haviog regard to his position upon the Electricity committee and 


the Gas committee. 
ed by the Lord Mayor (Mr. Thos. Briggs), who 


Meme ey 


The report is si 
was chairman, and the six other members of the committee. 
At the commencement of the proceedings at the meeting of the 
City Council on Monday the Lord Mayor announced that Ald. Hig- 
inbottom had gent in his resignation as alderman and Lord 
ayor elect, and had paid the customary fine of £50. He had, 
in fact, retired altogether from Manchester civic life. There- 
upon a resolution was passed declaring that the office of alderman 
theretofore held by Mr. Higginbottom was vacant. The Lord 
Mayor moved that the special committee’s report set out above 
be approved. Мг. Maben said it would appear from the consluding 
paragraph of the report that it would be quite legal for any member 
of the Council to trade with a committee provided he was not a 
member of that committee. He suggested that the wording of that 
paragraph be amended. The words “ Having regard to his position 
upon the Electricity committee and the Gas committee” were not inclu- 
sive enough. He moved that ‘‘asa memberof the City Council” be added. 
Mr. Vaudrey submitted that the committee were asked to report in 
connection with the charges brought in connection with the Gas 
department and the Electricity department. They had examined 
into those charges alone, and their report had regard only to those 
charges. That was why the reference made was simply to the two 
committees, Mr. Boyle said all that was sought was to lay down 
clearly and.as a precedent that it was not legal for a member of 
the Council to trade with any committee of the Council, whether 
he was a member of that committee or not. The report 
would establish a precedent. They wanted to declare that it 
was because & man was a member of the Council he was prohibited 
from trading directly or indirectly with the Council or with any of 
its committees, Ald. Mainwaring quite agreed with Mr. Maben's 
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amendment, the effect of which was that they condemned Mr. Hig- 
ginbottom for having taken advantage of his position as a member of 
the Council,and not as a member of particular committees of the 
Council The Gas aud Electricity committees were incidents in the 
affair. Mr. Vaudrey raised no objection to the insertion of the 
words suggested. The last paragraph of the committee's report 
therefore reads : — 

Tn conclusion, we are of opinion that the action of Ald. Higginbottom 
with resp:ct to these sub- contracta, as well as those referred to in item 
No. 22, has been altogether improper, and such as the committee cannot 
justify, having regard to his position upon the Electricity committee, the 
Gas committee, and as a member of the Council. 

The amendment was unanimously adopted, and the report was then 
approved. 


Municipal Telephony.— The Finance committee of West Hartle- 
pool Corporation have engaged a telephone expert to реерагеа report 
us to obtaining a licence to establish a municipal telephone exchange. 

The Hartlepool Corporation are also considering the question of 
establishing a municipal exchange. 

А special sitting of the Hull Telephone committee was held on 
Friday when the town clerk (Mr. Laverack) reported that he had 
obtained the opinion of Mr. Asquitb, Q.C., M. P., on the Council's 
agreement with the National Telephone Co., and Mr. Asquith was 
of opinion that the notice given tothe National Company was a good 
and valid notice, and terminated the ement on the expiration of 
six months from the service thereof (namely, Feb. 4) ; that their 
pipes and underground works remain where they are on sufferance 
only, and that the company would not, in the event of the grant of 
a licence to the Corporation, be entitled, under the Act of 1899, to 
the continued exercise of their underground powers during the term 
of the Corporation's licence. The chairman (Mr. Brown) moved the 
following resolution :— 

That, having regard ta the report of Mr. A. Н. Bennett and his esti- 

mated cost of establishing and working a municipal telephone system in 
the Hull telephone ares, and in view of the high c now made and 
ihe services rendered by the National Company within such area, this 
committee is of opinion that it is desirable the Corporation should provide 
and work a system of public telephone communication for Hull aud adjoin- 
ing district, and that application be made to the Postmaster-General for 
the necessary licence for the purpose. 
The chairman urged that there was not the slightest doubt that if 
the Corporation took the matter up, and made a reasonable charge, 
they would be able to make a profit out of the telephone service. 
Th:s resolution was carried with one dissentient. 


Neath. .-List week the Council unanimously decided to apply 
for a provisional order. 


Newcastle Section of the Institution.— The first annual 
dinner of the Newcastle Local Centre of the Institution of Electrical 
Engineers was held on Wednesday evening, at the Couuty Hotel, 
under the presidency of Mr. A. W. Heaviside. Mr. Heaviside, in 
response to a toast by Prof. John Perry, of The Newcastle Local 
Section," gave an interesting review of the development of matters 
electrical during the present reign. 


Newport (Mon.).—The Corporation are recommended to appro- 
priate a sum not exceeding £2,000 for wiring consumers’ premises 
on the deferred payment system. 


Otley.— The Council have instructed Mr. G. Wilkinson, borough 
electrical engineer of Harrogate, to prepare an electric lighting 
scheme for the town. 


Paignton.—The Council have received an offer from Mr. Paris 
Singer to establish electricity works for the electric lighting of the 
central part of the towa and to give the Council the option of pur- 
chasing the undertaking on certain conditioas. The Lighting com- 
mittee has been instructed to discuss with Mr. Singer the details of 
the scheme. 

Paisley.—After much discussion, both in committee and in full 
Council, 16 was recently decided to take a poll on the question of 
tramway construction. Tbe result has just been declared, and of the 
5,638 voters recording their votes 3,616 were in Tavour of allowin 
a гошрацу to undertake the work, and 2,022 favoured а 1 
scheme. 


Palermo (Sicily).— The conversion of the present horse service of 
tramways to overhead trolley traction is nearing completion, and 
projects for the lay ing of additional electric lines are being put into 
execution. One of these lines runs from La Rocca to Monreale, and 
will prove a handy line for tourists and other visitors to the famous 
cathedral. The local tramway company, in order to secure the 
necessary municipal sanction for the extension of its lines, offered a 
premium of £40,000 to the Palermo corporation, but the desired 
conce:sions were not granted. At the Arenella, a suburb, an exten- 
sive range of workshops has been established by a local firm for the 
construction of tramcara, which, it is stated, have proved in every 
way satisfactory. From the power-house of the tramway company the 
Via Macqueda, one of the principal thoroughfares of the city, is lighted 
electrically, and the company has also a large number of private 
coneumers connected to its lighting mains. 


The facilities offered by the General Italian Electrical Appliances 
and Telephone Co. for extending the use of the telephone to ships in 
the harbour, previously notified in these columns, have been very 
little utilieed. The company puts any vessel anchored in the port 
F р communication with the shore for eight days for a fee 
of 10 lire. 

124,255 kilos of electric wires and cables were imported into 
Palermo from countries outside Italy during the year 1899. 


Penzance.—Mr. J. N. Shoolbred has been appointed consulting 
electrical engineer to the Council Particulars of the applications 
were given in our issue of Oct. 26. 


Pickering.—Tbe Council decided on Monday to sanction the 


application of a company for a proviaional order. 


Pocklington.—The Council are considering the practicability of 
establishing electricity works, and a deputation has been sent on а 
visit of inspection to the Northallerton electricity station. 


Provisional Order Notices.—The Cannock and Friern Barnet 
District Councils give official notice of intentioa to apply for 
provisional orders. 


Rathmines (Dublin оошо the increasing demand for elec- 
tric current for private lighting the Council decided on Wednesday 
to obtain additional plant at an estimated cost of £7,500. 


Sheffield.—The general manager of the tramways department 
(Mr. Fell) and the city surveyor (Mr. Wike) have been iustructed to 
report on the facilities of the Fitzalan Market as a central tramway 
station. Power is to be obtained to take over the whole of the 
Market for the purpose. 

On Wednesday the Tramways committee presented a report on the 
progress of the tramway conversion works. A number of routes are 
1n process of conversion, and the Council are recommended to put a 
further group of routes in hand for similar conversion. Аз soon as 
certain roadwork is completed a further group will be proceeded with. 
The Markets committee are considering the question of improved 
lighting for the markets, and the chief engineer and manager of the 
electric lighting departmeat (Mr. S E Fedden) recently paid a visit 
to Leeds to inspect the lighting at the Leeds Markets, which is 
effected by 80 enclosed are laps. 


Shoreditch. —The accounts of the join‘ electric lighting anl 
refuse destructor undertaking for the year ended March 25 have 
just been issued, The total expenditure on revenue account was 
£19,284, and the income £25,490, leaving a gross profit of £6,206 
ог the уеаг. The balance from last account amounts to £6,463, 
which made the total £12,669, and this has been applied a3 follows : 
— £3,919 for interest and sinking fund instalment, £1,000 as the 
nucleus of a reserve fund, £4,427 to relief of rates, £1,655 interest 
on overdrawn bank balance, and £68 income tax. There was thus 
anet profit of £1,600, of which £1,000 bad been added to reserve 
fund, and the balance carried forward. The number of units gene- 
rated during the year amounted to 2,135,191 ; number of public arc 
lamps 169, and total maximum supply demanded 1,050kw. 


Bhipley.— The Council have obtained sanction to the borrowing of 
£22,000 for erecting electricity works, 


Skipton.—A canvass has been made here on the electric lighting 
uestion. Out of 281 circulars sent out 90 affirmative and 96 nega- 
tive replies were received. Application is to be made for a provisional 
order. 


Stafford.—An inquiry has been held into the application ‘of the 
Council to borrow £10,000 for electric lighting extensions. The 
town clerk (Mr. M. F. Blakiston) supplied particulars of the rateable 
value, outstanding loans, &c. The works were established in 1895, 
a loan of £20,000 being obtained, of which £2,462 had been repaid. 
There was an increasing demand for electric current. The manager 
of the Саз and Electricity department (Mr. Pooley) said the output 
had increased enormously. During a certain period last year 
33,369 units were generated, against 100,733 units in the corre- 
sponding period this year—an increase of over 200 per cent. One 
customer alone was now practically taking the whole of the output 
last year. The present application was not entirely to meet this 
demand, as £3,500 was required for the extension of mains. The 
present capacity of the works was 198kw., and, owing to the demand. 
there was very little reserve. It was proposed to double the capacity 
of the works, and the main: would be extended about 4,600 yards. 
The late manager (Mr. J. F. Bell) and the chairman of the Gas and 
Electricity committee (Mr. C. Н. Wright) also gave evidence. There 
was no opposition. | 


Todmorden.— The Coancil have unanimously resolved to obtain 
& provisional order, 


Trowbridge.—The consulting engineer (Mr. D. Stevenson) has 
presented his report on the electric lighting question. Two schemes 
are submitted, the smaller of which is estimated to entail a capital 
expenditure of £17,000, and the second £28,000, A special meeting 
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has been called to discuss the matter and the question of applying 
for a provisional order. 


Uitenhage (South Africa).—The Town Council are considering 
an electric lighting scheme estimated to cost from £3,000 to £4,000. 


Underground Tramways in London.—Mr. Benn, chairman of 
the Highways committee of the London County Council, is reported 
to have said, in a recent interview, that the idea of relieving the 
crowded thoroughfares of London by introducing under-street tram- 
ways has not been lost sight of, and is, in fact, under the considera- 
tion of the Highways committee, who will report to the Council on 
the project at an early date, The idea is to adopt these under-street 
tramways in all main thoroughfares where surface tramways are 
from any cause unworkable. Mr. Benn is reported to have sum- 
marily dismissed the notion that the expense of such a project in 
London might prove in any way prohibitive. | 


Walton.—4A committee is considering the application of Edmund- 
ron's Electricity Corporation for consent to an application for a 
provisional order. 


Wellington (Salop).— Application is to be made by the District 
Council for a provisional order, and Mr. T. L. Miller has been 
appointed consulting electrical engineer, 


Wigan.—In a report on the progress of the electricity supply 
works the electrical and tramways engineer (Mr. Н. Callings Bishop) 
states that there are applications in fand for an equivalent of over 
9,000 8 c.p. lamps, and promises to take about 6,000 additional. 
Mr. Bishop states that these do not in any way touch the large 
number of small consumers who will apply for current when the 
date of opening the works has been fixed, and in addition the 
Council will have to provide current for the tramways. Con- 
sidering the time that the contractors had taken to complete 
their contracts he thought it not too early to place orders for 
the next winter’s anticipated requirements, and recommended 
that orders be immediately placed for two more steam dynamos of 
the same capacity as the larger seta how on order, together with the 
necessary cables, boosters, switchboards, steam piping, &c. Two of 
the booeters were required at once, às applications had come in from 
unexpected districts, making it necessary to start these at the earliest 
moment. The cost would amount to about £5,000, and this was 
provided for in his estimate for the £85,000 that the Council had 
power to expend. Mr. Bishop has been authorised to take all 
ше steps to secure the prompt completion of contracts in hand, 
and to order further temporary plant if necessary. | 


Wolverhampton.—Messrs Alfred Dickinson & Co. have been 
appointed consulting electric tramway engineers. "The first route to 
һе constructed is that from the Upper Green, Tettenhall, along New- 
hampton-road to Bilston-road. The Lighting committee are making 
extensions of plant in order to be able to supply current for 
tramways. 


Wrexham. —It was reported at the Council meeting last week 
that one of the consulting engineers (Mr. W. H. Trentham) had been 
in communication with the National Electric Traction Co. in re 
to the supply of current for the local tramways. The total expen- 
diture on the electricity supply works to date із £20,240. 11s. 114. 


Wurtemberg.—The cement works at Lauffen, on the Neckar 
have recently added calcium carbide to their products. The river 
flows past the works, and about 5,000 H. P. of water power is utilised 
in the manufacture of cement and carbide and in the transmission of 
electric current for lighting and power to the neighbouring town of 
Heilbrohn. 

In January, 1900, current was supplied by the Stuttgart Electric 
Works to 36,703 incandescents and 560 arcs. The generating 
machinery at present installed represents 4,340 H. p. and is steam- 
driven. It is now proposed to increase the plant by 400kw. and 
to utilise the water power at Marbach. The Stuttgart Company 
supplies current for the overhead tramways. These tramways 
consist of 20 miles of track. Wurtemberg possesses in all 49 
electricity works. . 

Telephone development in Wurtemberg is progressing rapidly. 
With a population of 2,085,000 the number of subscribers in 1898 
was 6,832 and in 1899 8,115. In Stuttgart alone, with a population 
of 160,000, the number of subscribers in 1899 was 4,500, com- 
paring with under 4,000 in 1898. The annual subscription is 
£5 for communication within the town limite. Beyond these limits 
TTEN varying from $d. to 28. have been arranged. The charge 
of 4d. is for communication with the suburbs, and the scale rises to 
14d. for 10 miles beyond the town limit, 24d. for 33 miles, 6d. above 
33 mile. Fort -line communication the following scale is pro- 
vided : 16 miles 23d., 33 miles 3d., 66 miles 6d., 333 miles 1s., 
668 miles Is. 6d., beyond 666 miles 238. 

An attempt has been made to introduce into Stuttgart, for general 
street passenger traffic, a number of motor cars, gas and oil-driven, 
Lut owing to the keen competition of the electric trams and the 


uneven character of the district very little progress is being made 


with motor cars. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and $, Salisbury-oourt, Fleet. 
street, London :— 

„TEE Авт OF ELgOTROLYTIO SEPARATION OF METALS."—A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion‘of metals and the тоа rules and details of technical application 
on а commercial scale. 'l'he work is adapted to the use of the manufacturer 
as well as the student. 

** ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Pol. I., 12s. 6d. 
Vol. II., 128. 6d. ` 


* ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 


it hae hitherto received, whilst it endeavours to facilitate a thorough com- 
hension of the theory of testing as applied to electrical lines in general. 
emy 8vo, fully illustrated. 108. 6d., post free. 


* WIRELESS TELEGRAPHY : SIGNALLING AOROSS SPACE WITHOUT WIRES 
BY ELOrRIOWA VS. A Review of the Work of Hertz and his Successors.— 
By Dr. O. J. Lodge, with & number of illustrations, bringin 
this latest гаррісаноа of electrical science quite up to date. New an 

ition, бв, nett. Now ready. | 

* ELEOTRIO LAMPS AND ELxOrnIO Ілантімо,” by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, to. New and Cheaper Edition, 68., post free. 

% ELECTRICAL ENGINEERING FORMULAE," a pocket book, by Messrs. W. 
Geipel and H. M. Кош; price 78. 6d. ; by post, 7s. 9d. ; abroad, 8а. 
New Edition nearly ready 

* BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH.”—A valuable 
compilation. Being an attempt to classify the data relating to X-Riy 
work. This work contains a quantity of general as well as special informa- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. S. Phillips. Price 5s., post free. 


“ Tuag MANUFACTURE OF ELEOTRIO Ілопт CARBONS.” — A Practi al 
Guide to the establishment of à Carbon Manufacto Fully illustrated, 
price 1s. 6d. ; post free, Is. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material. firing, saturating, and coring, together with a description and 
estimate of осві of the plant required. E i 

t‘ LOCALISATION OF FAvuLTS IN Ereorrio Ілонт Mams.”—By F. O. 
Raphael. Price 5e., post free. The book deals with the important subject 
of localising faults iu electric light and power cables; and the various . 
methods of insulation testing are here collected and discussed. 

"'IHE CENTENARY OF THE ELEOTRIO CURRENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 1s. net, post free 1s. 8d.; strong cloth, 

8. 6d., post free. 


* THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.”— 
by Francis Jehl 10s. 6d., post free. This is а practical handbook. giving 
a complete description of the art of making carbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
Wed in carbonising. The work also contains particulars of the cost, &. 
of erecting and working carbon works, and plans of a model factory. 

“ MOTIVE POWER AND GEARING FOR ELEOTRIOAL MACHINERY."—By 
E. Tremlett Carter, C. E., M. L. E. E. Price 12s. 6d., post free. In this 
comprehensive work sn account is given of the scientific principles and 
modern practioe in the use of engines for dynamo driving, not only for . 
isolated power plants, but also fcr public electrio lighting aud power 
stations. The various forms of gearing in the power station and for electrio 
motors are also dealt with ; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations, Р 

‘ THE STUDENTS’ GUIDE то SUBMARINE CABLE TESTING.”—A new 
edition of this book, by Messrs. H. K. C. Fisher and J. C. H. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve аз 
a guide to operators already in the telegraph service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall certain examinations in elec- 
trical subjects. The book is very fully illustrated. 

„THE INCANDESCENT LAMP AND ITs MANUFAOTUBE."—By Gilbert S. | 
Ram. Price 7s. 6d., post free. The prine plos underlying the manufacture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

„% MAGNETIO INDUCTION IN IRON AND OTHER METALS.”—By Prof. J. A. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 

“ ELeorRIo Morrvg Powsr,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mning 
and general power transmission purposes, in whioh the author has h 
much experience. Price 10s. 6d., post free ; abroad, 11a. 


% ELECTRO-CHEMISTRY.”—By Dr. G. Gore, Third Edition. Price 2s., 
post tree. 


* ok 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


—— 


TENDERS INVITED. 


Shoreditch (London) Vestry invite tenders for steam feed, blow-off 
and drain pipes, feed-pump and water storage tank and sun ry 
iron work ; two slow-speed Corliss engines, direct-connected current 
generators (output about 800kw. each set), condensing apparatus, 
pipes and sundry iron work. Specifications may be obtained after 
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99th inst. at the offices of the Vestry's electrical engineer (Mr. C. 
Newton Russell), Coronet-street, Hoxton, N., and specifications may 
also be inspected, but not obtained, at the offices of the consulting 
electrical engineers (Messrs. Kincaid, Waller and Manville}, 
29, Great George-street, Westminster. Tenders must be forwarded 
to Dr. H. Manstield Robinson, Vestry clerk and solicitor, Town Hall, 
Old.street, E.C., before noon, Nov. 20. An advertisement contains 
further particulars. 


The directora of the Midland Railway Co, invite tenders for various 
stores, шш telegraph instruments, stay rods, bolts, &c. 
(galvanised), telegraph and signal wire, castings, brass engine 
fittings, copper and brass tubes, fog signals, &c. Forms of tender 
from Mr. G. Morrall, stores * and tenders (addressed 
General Stores committee, Midland Railway Co., Derby) must be in 
by 9 a.m. Nov. 18. 


Newcaatle-upon- Tyne New Tramways committee invite tenders for 
arc lamps aud accessories, Tenders (addressed to committee) must be 
left at the office of the town clerk (Mr. Hill Motum), Town Hall, by 
21st inst. An advertisement contains additional particulars, and 
conditions of contract, &c., may be obtained from the consulting 
engineer, Mr. Charles Hopkinson (Messrs. Hopkinsons and Talbot), 29, 
Princess-street, Manchester, and 26, Victoria-street, London, S.W. 

Newcastle-on-J'yne New Tramways committee also invite tenders 
for arc lamp cables, telephone and pilot wires. Specifications, may 
be obtained from the consulting engineer, Mr. Charles Hopkinson 
(Messrs. Hopkinsons & Talbot), 26, Victoria-street, London, S. W., 
or 29, Princess-street, Manchester. An advertisement contains 
further particulars, and tenders (addressed to committee) must be 
left at the offices of the town clerk (Mr. Hill Motum), Town Hall, 
Newcastle-on-Tyne, by 21st inst. 


Kendal Corporation invite tenders for the supply and erection of 
electricity generating plant, &c., particulars of which are set out in 
an advertisement. Specifications may be obtained from the town 
clerk (Mr. John Bolton), and specifications and drawings may be 
inspected at the offices of the consulting engineers (Messrs. Hand- 
cock and Dykes), 1, Victoria-street, London, S.W. Tenders must 
be delivered at the town clerk’s office by Dec. 8. 


_ Cardif Corporation require tenders for a 75kw. motor generator and 
Tudor storage battery, lead-covered cables and a 20-ton travelling 
crane. Specifications may be obtained after 12th inst. from the 
engineer (Mr. Arthur Ellis), Old Post Office-buildings Tenders 
must- be delivered to the town clerk (Mr. J. L. Wheatley) before 
28th inst. An advertisement gives further particulars. 


Greenwich Guardians require tenders for an electric lighting 
installation at their new workhouse, Grove Park, S.E. Specifications 
may be had from the architect (Mr. Tliomas Dinwiddy, F. R. I. B. A.), 
and tenders must be delivered at the Union Offices, East Greenwich, 
S.E., before 22ad inst. An advertisement gives further particulars. 

Bristol Electrical committee invite tenders for an electric travelling 
crane and condensing plant. Further particulars are given in an 
advertisement, and specifications may be obtained from the city elec- 
trical engineer (Mr. h. Faraday Proctor), to whom tenders must be 
delivered by noon of 22nd inst. 

Vest Bromwich Corporation invite tenders for wiring materials, 
motors and labour in wiring for power installations. An advertise- 
ment gives further particulars, and specifications may be obtained 
at the office of the consulting engineer (Mr. Robert C. Quin), elec- 
tricity Works, Blackpool. Tenders to town clerk (Mr. Alfred 
Caddick), Town Hall, West Bromwich, by 17th inst. 

Tenders are invited for the supply of lead.covered, concentric 
cable, cast-iron conduit and watertight junction boxes for the District 
Asylum, Mullingar E Tenders to the joint committee of 
management, before Dec. 1. 

Belfast Gas and Electric committee invite tenders for steam pipes, 
pumps, &c., condensing plant, boilers, mechanical stokers and super- 
heaters, coal and ash-conveying plant, and switchboard extensions, 
Tenders to town clerk by noon NOY. 23. | 


The joint committee of the Metropolitan and Metropolitan Dis- 
trict Railway Companies (London) invite tenders for the electrical 
equipment of the Inner Circle Railway. Tenders by Dec. 1. 

London County Council invite tenders for the supply of about 150 
arc lamps for the electric lighting of Victoria Embankment and 
Westminster Bridge. Tenders by Nov. 13. 

Stockport Tramways committee invite tenders for overhead equip- 
ment and rail bonds, steel rails, fish plates, &c , laying permanent 
way. Tenders by 24th inst. 


Tenders are invited for the supply and erection of өш 
generating plant at Harwich. Tenders to Messrs Bennett and Ward- 
Thomas, 11-13, Victoria-buildings, Manchester, by noon of 17th inst. 

Salferd Museum and Libraries committee require tenders for 
electric lighting at Irlams branch freelibrary. "Tenders by 13th iust. 


Salford Tramways committee require tenders for erecting an 
electric car depót and workshops, Tenders by 30th inst. 


Cheshire Lines Committee invite tenders for stores for 1901, includ- 
ing telegraph materials, instruments, wire, &c. "Tenders to secretary, 
Central Station, Liverpool, by 30th inst. 


Walker Council require tenders for dust destructor, boilera, &c- 
Tenders to 5, St. Nicholas-buildings, Newcastle-on-Tyne, by Nov. 12. 

British Electric Plant Co. (Ltd.), 19, Waterloo-street, Glasgow, 
require tenders for the erection of their new works at Alloa, N.B. 

Farnworth District Council require tenders for wiring preni ises 
on the deferred payment system. Tenders to clerk by noon Nov. 12. 

Londonderry 5 require tenders for the supply of carbons 
for one year from Jan. 1 next. Tenders to town clerk by Dec. I. 


TENDERS RECEIVED AND AOOEPTED. 


Bermondsey (London) Vestry have considered the following 
tenders :— 
Contract No. 6. —Steam Piping, Feed Pumps, Water Tank, dr. 
John Spencer (Ltd.), (a- Babcock and Wilcox ...... £3,483 0 


cepted)............... d £2,672 10 | Crompton & Co 5292 0 
Hopkins & Sous 5,675 0 | Aiton & Со. ............... 3, 0 
Alley and Maclellan ...... 4,500 0| Thos. Howden & Sons... 2,006 10 


Contract No. 6.—Two I50kiw. Steam Dynamos, and one 751. set, Booster 
and Balancer, 
D. Bruce Peebles & Co, 
(Belliss engine) 


Thames Ironworks Со, 
(Willans engine ac- 


cepted) j)) £4,334 0 0 Ditto (Browett-Lindley 
Ditto (Reavell engine). 3,835 0 0 engines 4,764 0 0 
Electric Construction Crompton & Co, (Wil- 

Co. (Belliss engine. 5,555 10 0 lans engiue)............ 4.9065 0 0 
Ditto (ditto, ............ 4,730 10 0 Ditto (Belliss engine)... 4,727 0 0 
Ditto (Willans engine 5,042 10 0 | Ditto (Reavell engine)... 4,429 0 0 
Ditto (ditto) ............ ,942 10 0 | Mather and Platt (Wil- 

Siemens Bros & Co. lans engine) 4,840 0 O 

(Willans engine) .. 5,447 0 0 Ditto (Belliss engine“... 4,830 0 0 
Ditto (ditto) ........... . 5345 0 0 Ditto |Browett. Lindley 
Westinghouse Co. / Wil. engin _............... 4,760 0 O 

lans engine) ......... 5,409 0 0 Ditto (Reavell engine) . 4,400 0 0 
Ditto (Belliss engine)... 5,109 0 0 J. D. Macdonald (own! 4,788 0 0 
Ditto(Scott and Moun- : E.Scott& Mountaio(own) 4,495 0 О 

tain engine). . 5,000 9 0 | Bergtheil and Young | 
D. Bruce Peebles & Co. (Alley & McLellan) .. 4,138 0 0 

(Willans engine) ... 5,024 Ditto (Reavell engine)... 3,988 0 0 


00 
Ditto (ditto) 00 
The consulting engineers (Messrs. Kincaid, Waller and Manville), 
in their report on these tenders, state that the Thames Ironworks 
Co.’s tender for their own electric generators combined with Willans 
engines was, under the circumstances, the best for the Vestry to 
elect. All the other tendera were much higher, excepting that of 
Messrs. Bergtheil and Young, who propose to supply Reavell engines. 
“This engine (continues the report) is a comparatively new one, 
much of the same type as that made by Messrs. Willans and Robin- 
son, whose engines have attained a great reputation in this country. 
This type of engine is necessarily somewhat complicated, and 
as its efficiency depends Jargely upon proper designing and 
large experience of the results of the running of the engine 
after years of use, we cannot class the type of engine made by 
Messrs. Reavell with that made by Messra. Willana and Robinson. 
Messrs. Bergtheil and Young also quoted for dynamos made by the 
Bergmann Dynamo Works, but (the report concludes) we are not 
acquainted with this firm of dynamo manufacturers, and believe 
that they must be either a Continental firm or one in the United 
States of America, in either of which cases you will eee that it will 
be impossible for you to enforce the stipulation аз to the trade union 
rate of wages, which must make some difference to English manufac- 
turers, who must adhere to this stipulation.” 


The following tenders for the electric lighting of Redcross-street 
and Shepherds Bush fire stations have been received by the 


London County Council :— 
, Redcross-street. Shepherd’s Bush. 
Barlow Bros. & Co. (accepted) es. 2270 260 
E. L. Berry, Harrison & Co. ............... 410  ...... 415 
Tamplin and Makovski (Ltd.) ..... ТЕТЕ 37 , 548 
F. A. Glover & Co EI(ᷣ( 321 ..... А 500 
G. E. Taylor & .. 320 * 510 
Electric Lighting Corporation (Ltd.) ... М 295 


Messrs. Dick, Kerr & Co. have obtained the contract for re-laying 
the Greenock tramways from the east end of Port Glasgow, through 
Greenock, to the west end of Gourock (about 6 miles), for £90,000. 
The Greenock and Port Glasgow Tramways Co. has let the contract 
on the understanding that the Greenock portion of the line is com- 

leted by May 1, the Gourock portion by June 1, and the Port 
Glasgow portion by July 1, ‘Tenders for the overhead electrical 
equipment, rolling stock, car sheds, &, will also be placed shortly. 


Plumstead (London) Vestry have accepted the tender of Messrs. 
Meldrum Bros. for furnaces and flues for refuse destructor and the 
setting of three boilers at £7,885. The tender of Messrs. Babcock 
and Wileox has been accepted for three water-tube boilers and 
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furnace fittings at £2,138, and a contract has been let to the same 
firm for boilers for electric lighting at £2,045. Further tenders have 
been accepted from the Wheeler Condenser and Engineering Co., 
Aiton & Co. (steam Pipes) W. Boby, Worthington Pumping Engine 
Co., British Westinghouse Co. (generating plant); Jas. ite 
(instruments) ; Eclipse Brass and Copper Co. (storage battery); 
Carrick and Ritchie (crane); Callenders Company (cables and 
mains); British Electric Meter Co. (meters) ; Schattner Electricity 
Meter Co. (meters); and Johnson and Phillips. The total of these 
tenders being £40,666. The Vestry have applied to the London 
Oounty Council for a loan of £20,000. 


Croydon Corporation have accepted the tender of the Electric Con- 
struction Co. for the supply of additional generating plant at £6,326. 


Dukinfield Town Council have accepted the tender of the 
Lancashire Electrical Engineering Co. for wiring the Town Hall. 


Perth Police Commissioners have accepted the tender of Hands 
(Limited.) for the supply of cutouts (two-wire) as follows: 0 to 10 
amperes carrying capacity, 86. ; 10 to 25 ditto, 11s. ; 25 to 50 ditto, 
12s, 6d. ; 50 to 75 ditto, 15s. ; and 75 to 100 ditto, 18s. The cutouts 
are to be supplied as required, the first order to be for not less than 
100. Tenders were also submitted by the Keighley Electrical Engi- 
neering Co., the Fuse Box Co., Mr. Alexander Spark, Messrs. William- 
son and Joseph, and the Reason Manufacturing Co. 


The tender of Messrs. Russell and Russell has been accepted for 
the wiring (section 1) of the mills and warehouses of the Асте Wood 
Flooring Co., Victoria Park, N.E. Messrs. Taylor and Field are the 
consulting engineers. 


Sheffield Corporation have accepted the tender ofthe Electric 
Construction Co. for two two-phase steam alternators at £13,540, 
and for the alteration of the phase of the existing plant from 100 to 
50 at schedule prices. | 


The Siemens and Halske Aktien Gesellschaft of Berlin have 
secured a contract for the construction of a light (electric) railway 
between Rotterdam the Hague and Schevingen for the Zuid- 
Hollandsche Electrische Spoorweg Maatschappij of s'Gravenhagen. 
The line has to be ready for traffic by August, 1903. 


Wrexham Corporation received 11 tenders, ranging 
frem £76. 10s. to £150, for wiring the Corporation 
baths and depot. The lowest (that of Mr. E. M. Evans 
has been accepted. The Corporation have also accept 
the tender of Messrs. Babcock and Wilcox for water- 
softening plant for the electricity works at £255. 


Strand (London) District Board of Works have ac- 
cepted the tender of the Alliance Electrical Co. (the 
only tender) for a steam dynamo, switchboard, &c., for 
their destructor works at £546. 


The tender of Mr. E. Nuttall has been accepted 
by the Bristol Electrical committee for the foundations 
of the new power station at Avonbank. 


A 1,000kw. Parsons steam turbo-generator has recently 
been put down at the Elberfeld (Germany) electric light- 
ing station. i 


BUSINESS NOTICES. 


Mr. Haydn T. Harrison, A. I. E. E., has given up his — - 
consulting practice in ordei to take up the eale of certain 
specialities connected with electric light and power dis- 
tribution. Mr. Harrison is joined in partnership by 
Mr. F. 8. Pilleau, and will trade as Haydn Harrison 
& Co., at 11, Victoria-street, Westminster, S. W. 


Mr. Samuel Hartford has resigned the secretaryship of Messrs. 
W. Т. Glover & Co. (Ltd.), and has commenced business at Collier- 
street, Salford, as agent for the British Insulated Wire Co., the 
Brockie-Pell Arc Lamp (Ltd.), Mr. Wm. Rickard, and Messrs. 
W. N. Brunton & Son. 


The Maxim Electrical and Engineering Export Co. (Ltd.), of 65- 
67, Gracechurch.street, London, E.C., has taken over the business of 
Messrs. Edwards and Barnes, engineers, Westminster, London, and 
Mr. H. T. Wright has been engaged to manage this department of 
the Maxim Company's business. The company ate making a 
speciality of electric light and power station steam accessories, 
including condensers, Berryman feed water heaters, water softeners, 
steam and ciLer pipe work, and steam economising plant. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Creditors of Wm, Rameay & Co, electrical and gas engineers, 
1953, Argyle-street, and 11. Jamaica-street, Glasgow, must send 
particulars of their claim to Mr. Т. M’Lintock, C.A., 88, St. Vincent- 
street, Glasgow, before Dec. 20. 


108 


Sales by Auction.—The preliminary announcement appears in 
our advertisement columns of the sale by auction of a large quantity 
of high-class modern electric light and power plant by Messrs. 
Wheatley Kirk, Price & Co. at the works of the Aluminium Co. 
(Ltd.), Oldbury, near Birmingham, consequent upon the concen- 
tration ofthe Aluminium Co.’s works at Weston Point. 

Messrs, Wheatley Kirk Price & Co. will also sell by auction, in 
one lot, at an early date, the freehold works lately occupied by the 
Aluminium Co. at Oldbury, near Birmingham. Some further 

articulars are set out in an advertisement, and all additional 
information can be obtained of Messrs, Wheatley Kirk, Price & Co., 
46, Watling-street, Queen Victoria-street, London, E.C., and Albert- 
chambers, Albert-square, Manchester, or of Messra. Baker, Blaker 
and Hawes, solicitors, 117, Cannon-street, London, E.C. 

Messrs, Н. S. Hawley & Co. (as will be teen by an advertisement 
elsewhere) will sell by auction at the Electric Launch Works and 
Charging Station, Eel Pie Island, Twickenham, on Thursday, 
Nov. 15, at one o'clock precisely, ‘the freehold land and premises, 
including a well-built two-storeyed factory, with foundry, electric 
stores, engine house, battery room, &c. After the sale of the ‘above 
land and premises the stock and fixtures will be sold in lote, All 
further particulars can be obtained of the auctioneers, 14, South- 
ampton-row, High Holborn, London, W.C., and from other addres:es 
set out in the advertisement. 


Electricians’ Tools.—Messrs Neville Bros, 14, Water-street, 
Liverpool, have issued a well-illustrated list of tools for electricians, 
which includes armature slot cleariog, magnet and induction coil 
winding, automatic notching and dividing, and tissue-papering 


machines, armature disc shears, lever and fly presses, &c. Oar illus. 
tration shows a No. 2 Stoll“ armature disc, segment and ring 
automatic notching and dividing machine. These machines are 
strongly built to divide and notch accurately at a speed up to 
200 notches per minute. The press is mounted on a suitable bed 
with slide for support carrying the spindle, on the upper end of 
which the disc to be notched is held and on the lower end the dial 
or dividing plate. The spindle runs in long bearings, and is driven 
from a crank on the main shaft of the press, and has a clutch stop to 
the spindle after the completed revolution of the disc. It is clainied 
that the dial or dividing plates are inexpensive, and are easily 
changed. А single dial covers a wide range of disc diameters for 
any number of notches up to the number on the dial, or divisible 
into that number. For segments and rings suitable clamped plates 
are provided. Copies of the new list can be obtained on application. 


For Sale.—The Middlesex Hospital authorities have 53 glass cells 
with base boards and porcelain insulators, also a quantity of lead and 
battery plates (Crompton-Howell make) for sale. Particulars from 
the engineer, Middlesex Convalescent Home, Clacton-on-Sea. An 
advertisement gives further particulars, and offers will be received 
by the secretary-superintendent, Middlesex Hospital, London, W. 
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Plant for Sale.—Àn advertisement elsewhere contains particu- 
lars of an old-established business of an electrical engineer in the 
routh-west of London which is for disposal. Mr. H. W. Smith, 
7, Featherstone-buildings, Bedford-row, London, W. C., is agent in 
this matter. 

Leeda Lighting committee invite tenders for the purchase of rope- 
driven electric generating plant abont to be replaced by plant of 
larger capacity. Particulars are given in an advertisement, ani 
conditions, &c., may be obtained from the manager of the Electric 
Lighting Department (Mr. H. Dickinson), I. Whitehall-road, Leeds. 
Tenders, addressed to town clerk (Mr. W. J. Jeeves), by Nov. 18. 


Westinghouse Plant.—The British Westinghouse Company's 
circular No. 1,034, dealing withdirect-current engine-type generators, 
and illustrating 200kw. and a 400kw. 250-volt engine type generators, 
can be obtained on application to the company. 


Coal Conveying Plant, &c.—Messrs. Graham, Morton & Co., 
Leeds, owners of an improved system of elevating and conveying 
machinery for handling coal, have secured a contract from the 
Edinburgh and Leith Corporation Gas Commissioners for the erec- 
tion of a complete automatic inclined retort carbonieing plant which 
includes conveying machinery. The total of the contract 1s £113,802. 


Resistance Wires.—Messra. W. N. Brunton & Son, Musselburgh, 
Scotland, issue a useful list of resistance materials, &c., made by the 
firm. Tables relating to “ Beacon.“ “Ferno,” German silver, 
“ Edina,” and binding wires are given, together with a diagram of 
shapes for which wires are drawn in all qualities of steel. 


Carbide of Calcium Works.—The United Alkali Co. have 
erected plant at their Sullivan Works, Widnes, for the manufacture 
of cabide of calcium, and announce that they are now able to supply 
the markets with this article. The department is under the manage- 
ment of Mr. Joseph Bastick, electrical engineer. 


Exports of Blectrical Apparatus and Material. —Thelollowing 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Oct. 31 to Nov. 6, 
with the ports of destination :— 

Africa--Cape Town, £113; Durban, £292; Eust London, £440 
(including £205 telegraph material); Port Elizabeth £655; Port Said, 
£15. Argentina Buenos Ayres, 2257 (iocluding £213 telegraph 
material)  Australasia-—Launceston, £441; Melbourne, £1,644 ; Perth, 
£352; Sydney, £2,037 (includiog £360 telegraph material): Wellington, 
£512. Belyium—Oatend, £81. Bruzil—Rio Janeiro, £7,157 (telegraph 
material). C«nada—Halifax, £14; Montreal, £200. Canary Islands — 
Teneriffe, £185 (telegraph material). Channel Islands, £28). China — 
Shanghai, £150. Denmark— Copenhagen, £163 (telegraph wire). Germany 
— Emden, £57 (telegraph material); Hambarg, £300 (telegraph material). 
Ilulland Amsterdam, £155. India —- Bombay, £392 (including £121 
telegraph material); Calcutta, £657; Madras, £26. Japan — Nagasaki, 
£9; Tokio, £90; Yokohama, £135; Norway—Christiania, £55 (tele- 
graph wire)  Aussia—Riga, £255. Straits Setilements—Penang, £1,219 
(including £1,172 telegraph material); Siogapore, £90. Sweden — Gothen- 
burg, £62 (telegraph material); Stockholm, £480 (telegraph material). 
United States —New York, £92. Total £19,274, against £16,730 in the 
corresponding week last year (Nov. 1 to Nov. 7). : 


Imports of Electrical Goods into the United Kingdom.—The 
value of the electrical goods and apparatus imported into this country 
during October was £174,524, against £97,107 in the preceding month. 
The total for the tea months ended Oct. 31 was £969,223. 


COMPANIES’ MEETINGS AND REPORTS. 


— 


Eastern Extension, Australasia and China Telegraph Co. 
(Ltd.). 

The fifty-fourth half-yearly ordinary general meetiog was held on Wed- 
nerday at Wiochester House, Old Broad-street, E.C., Sir JoHN WOLFE 
Barry, K.C.B., in the cbair. 

The MANAGER (Mr. F. E. Hesse) read the notice calling the meeting 
and the minutes of the previous meeting, which were confirmed and signed 
by the Chairman. The report and accounts were taken as read. 

The CHAIRMAN: Gentlemen, it now becomes my duty to offer a few 
remarks upon the report and accounts, and I will do so without further 
exordium, except to say that this being the first time I have had the pleasure 
of meeting the shareholders as Chairman, I wish to bespeak from them 
every kind of help and assistance in the arduous duty of representing 
this important Company as Chairman. I cannot begin my remarks 
without saying how very much we all feel the Company to be indebted 
to the late Chairman, the Marquis of Tweeddale, and what a satisfaction it 
is to us al! that although he has found it necessary, I will not say 
from ill health, but from a desire to lessen his duties rather than 
add to them, to vacate the chair, he continues on the Board to 
give us the advantage of his advice and assistance in all matters 
connected with the business of the Company. (Cheers.) The gross revenue 
of the Company, as anybody who looks at the report will see, has 
amounted to £313,000 —I will leave out the odd figures —against £324,000 


in the corresponding period of 1899. On the face of it, that appeara to 
indicate a decrease of traffic receipts of about £11,000, but it is only an 
apparent decrease. Оп the contrary, there has been an increase amounting 
to about £5,000, and the reason why the figures seem to show a decrease 
is that during the half year under review we have received less by 
£16,200 than we did last year, becauee of the termination of the Australian 
Government subsidies in respe:t of the Australian duplicate cable. 
On the other hand, we are relieved from the payment of £25,545 as 
ih former half-years, which was applied to the interest and sinking fuad 
to deal with the termination of the subsidies. We have oaly contributed 
for that purpose in the current half-year £7,583, and therefore we 
are really a great deal better off than we were, as far as the traffic 
receipts are concerned. When the debenture debt is wholly extin- 
guished, which it will be in the current half-year, the net revenue 
account will be benefited to the extent of about £18,000 per annum. 
Therefore, although the accounts appear to indicate a diminution of traffi: 
revenue, it is satisfactory to know that there has been an increase. (Hear, - 
hear.) The working expenses have amounted to about £108,660, against 
£107,266 in the correeponding period of last year—an increase of £1,394. 
That increase is more than accounted for by the increased contribution to the 
pension fund, which has been remodelled in acoordance with the arrangement 
шале, and to certain expenses connected with negotiations which have taken 
place on various matters during the half-year. If the expenditure and 
the receipts are taken into account it will be seen that we have been in 
a position to pay £62,500 in the way of interim dividends and we are able 
to transfer £100,000 to the general reserve fund and £5,000 to the reserve 
fund in connection with the removal of the head office, and after these 
transfers and dividends have been met there remains a balance of £16,832, 
which is carried forward to the next account,as compared with about £13,000 
carried for ward in the corresponding half-year. Therefore I think you will 
agree that everything ie extremely satisfactory and fully up to the 
standard of what we are accustomed to at these meetings. (Cheers) The 
next matter is the issue of the new capital. The unissued balance 
of 50,090 shares of the Company's share capital was allot*ed a few months 
ago to the shareholders at a premium of £5 a share. Ths object of the 
issue, as no doubt you will recollect, was to provide funds towards 
meeting the Company’s financial obligations in connection with the cable to 
be laid between the Cape of Good Hope and Australia. Tbe whole of the 
shares were taken up and an official settlement and quotation has been 
obtained. The shares now stand, I believe, at about £1 premium and after 
the end of December will rank pari passu with the old shares in regard to 
dividend. The next matter refers to the Tasmanian duplica'e cable, 
which has been partially renewed during the half-year at a coat of 
£13.239, and the reserve fund has baen debited with that amount. It is 
a satisfaction to know that this work was carried out by the Company's own 
resources, and that we were able to do it, in consequence of having those 
resources to draw upon, at & comparatively small expenditure. The next 
important matterreferred to in thereport is that of the new cables in China. 
It ia a great pleasure to the Board to know that, owing to the great 
resources of this powerful company, they have been able, in coa- 
junction with the Great Northern Telegraph Co, to be of material 
assistance to all the international interests ia Caina by undertaking, 
at very short notice, to connect Shanghai with Taku, Chefo», Wei-hai- 
wei, Port Arthur and Kiauchau. That has been carried out with 
conspicuous advantage to whit we may call the interests of civilisation, 
and has been put into working order io such a short space of time as, 
I think, could not have been equalled by any other company or associa- 
tion of people in the whole world. (Applause.) The Pacific cable is the 
next matter which, perhaps, will interest the shareholdera. Tho position із 
this : The latest development has been the seeking of tendera for laying the 
cable. They were to be sent in not later than the middle of August last, 
and although the result has not been officially announced on this 
side of the water, the Premier of New South Wales has publicly informed 
the Parliament of his colony that the Imperial Government has recom- 
mended the acceptance of the tender of the Telegraph Construction and 
Maintenance Co., amounting with coat of stations, apparatus and mainten- 
ance ship, to nearly £2,000,000. This, we ought to take note, is for a single 
line of cable only, and includes but one maintenance ship. The length of 
line between Canada and the nearest point where the cable will touch (Fan- 
ning Island) will be approaching 4,000 miles; I believe, strictly speaking, it 
is 5,671 knots, which isa very great length of cable in one unbroken stretch, 
and it must necessarily involve somewhat slow working compared with 
the lines belonging to the Associated Companies. The matter has now, 
we underatand, been passed by all the colonies with the exception of Victoria. 
It is expected to come before the Victorian Parli ment very shortly 
aud no tender can be accepted until the Victorian Parliament has agreed to 
that courae. Still, from information that we have there is no reason to 
doubt that although the estimates are very considerably more than was 
original anticipated, the Victorian Parliament will agree to take 
their share of the very large expenditure, and, therefore, I suppose, 
we may take it that in two or three years' time the cable will 
be a fuit accompli between Canada anl Australia. I do not think 
from all the study I have been able to give to the question 
that the laying of this cable is a matter of which we need be very much 
afraid. Of course, there will ba a certain amount of competition, but 
looking to the very strong position that the Associated Companies—the 
Eastern and Eastern Extension Companies—hold, with their vast network 
of cables, which will be triplicated when the authori:ed cable 
between Durban and Australia ia laid, and can easily be made 
quadruplicate by a not very large addition to the pressnt system of 
cables, and looking also to the fact of the increase of traffic which 
we are already able to see in the future from Australia, owing 
to a matter which I will refer to later—looking to these circumstances, I do 
not think that these companies need be very much afraid of the competi- 
tion which will be engendered by the Pacific cable. (Cheers.) I was going to 
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say that we see a very gratifying increase of traffic, and we have no reason 
to doubt that that will continue. We have already agreed with three of the 
Australian colonies that, subject to the standard revenue beiog maintained, 
we will gradually reduce the tariff from 43. 9d., at which it stood 
when the agreement was made, to 2s. 6d. per word, which is a 
very important reduction and must be of the greatest possible benefit 
to the colonies. Accordingly, in May last, we took the first step 
towards such reduction by reducing the tariff from 4з. 94. to 4s. 
per word, and I am happy to be able to say that in spite of that 
reduction the standard revenue has up to now been maintained. 
Consequently, we have every intention of reducing the tariff next January 
from 4e. to Эв. ба. per word. (Hear, hear.) If, as we hope, and I think we 
may hope with some amount of confidence, that the standard revenue 
is still maintained, we shall reduce the tariff in January, 1902, from дв. 6d. 
to дв. per word, and, again, if the standard revenue is maintained we shall 
reduce the rate in January, 1903, from 3s. to the limit of 2s. 6d. per word. 
(Cheers) These important reductions and facilities we are able to give in 
consequence of our great network of cables, because it is obvious that if 
we were dependent on only one cable it would be extremely difficult 
to carry the increased traffic necessary to maintain the standard 
revenue with the same amount of efficiency that we are able to do by having 
so many other stringe to our bow. (Hear, hear.) The Manager reminds 
me that if we are in a position to reduce to 2s. 6d. per word, our charge will 
be 6d. below the minimum tariff which we understand the Pacific cable 
proposes to accept. I do not think we have any intention of going into a 
war of tariffa It is not because we want to embarrass the Pacific 
cable that we have agreed to such a reduction, but we made that arrange- 
ment with the colories some little time ago, and shall endeavour to stand 
by it. (Hear, bear.) I am happy to be able to say that the first section 
of the Cape-Australian cable, namely, between Durban and Mauritius, is 
expected to be laid early next year, and there is reason to hope that the 
whole line will be completed and open for traffic by the end of 1901 or 
the beginning of 1902. I think that is a matter of great congratulation, 
and, as I say, none but а very powerful company could have undertaken 
this great addition to the telegraph system of the world by laying а cable 
all the way from the Cape to Australia without financial assistance. (Hear, 
hear.) I now beg to propose— 

“ That the Report and Accounts of the Directors, as submitted, be 
received and adopted.” AP 

The Marquis of TWEEDDALE, K.T., seconded the motion. 

Mr. JOHN NEWTON asked the distance of the cable from the Cape to 
Australia. 

The CHAIRMAN: The total distance is a little over 8,C00 knots, but 
the longest length is under 2,500 knots, whereas the Pacific cable will 
have an unbroken length of nearly 4,000 miles. | 

Mr. NEWTON wished to give expression to the shareholdera’ sentiments 
as regarded the retirement from the chairmanship of Lord Tweeddale, and 
to propose a special vote of thanks in recognition of the valuable services 
which his lordship had rendered to the Company, particularly during 
the last four or five years. It had required no end of statesmanship 
and business capacity to steer clear of the complications which had arisen 
in connection with the contemplated rival cable across the Pacific. 
That work had been done very satisfactorily. (Cheers.) He thought from 
what the Chairman had said that this Company would be able to deal 
with-the competition when it arose. He thought that some recognition 
of a substantial kind should be made of Lord T weeddale's services on 
an occasion like that. It was nearly 50 yeara, he believed, since the time 
when he (the speaker) was probably the most adverse critic the Board had. 
He was then а young man in а hurry апа very sanguine. The Company 
then did not pay large dividends, and, as for в reserve, it was scarcely 
thought of, but what was now the position? He had seen the error of his 
Ways, and it had been forced on him by the extraordinary value of the 
property the Company possessed. The shares had much more than 
doubled in worth, and they had а reserve fund which was the envy of 
almost every other company in existence. He was sure that there was a 
large amount of gratitude felt by the shareholders for the valuable services 
which Lord Tweeddale had rendered the Company, and he moved — 

* That a vote of thanks be given to Lord Tweeddide in recognition of his 
very valuable services as Chairman and Director for the last 30 years, and 
that it be left to the discretion of the Directors to carry out such recognition 
in some substantial form. 

Mr. SHENNAN seconded the proposal. 

The CHAIRMAN said that he and his colleagues welcomed the proposal 
with great cordiality, but he thought it was out of order until the report 
had been adopted. 

The resolution as to the report and accounts having been passed, 

Mr. NEWTON formally moved bis proposal. 

Mr. SHENNAN, in again seconding the same, said that the shareholders 
learned from the predecessor of Lord Tweeddale that his lordship was not 
merely an ornamental but а working Director, and there could be no 
denying that the shareholders had bea grea:ly ben»fited by his ability 
апа industry. (Hear, hear.) 

The CHAIRMAN : It gives me great pleasure to put this propoaal to 
the meeting. We must all recognise, as Mr. Newton has said, the extreme 
value of the services which Lord Tweeddale has rendered to the Company. 
We on this side of the table, perhapa, recognise them more fully than any 
shareholder can do, but it was a pleasure to hear the great benefits which 
the Company have derived from Lord Tweeddale's services so cordially 
given expression to on the other side of the table, 

. The proposal was then agreed to. 

Lord TWEEDDALE : Mr. Chairman, with your permi-siun, I will only 
say one or two words, but I wish to express to the meeting my warm thanks 
for tbe extremely handsome manuer in which Mr. Newton's proposal bas 
been received by the shareholders present, and I hope that it also represents 
the views of the absent shareholders. I have, as Mr. Newton has said, 


been for 30 years connected with this Company and the only reward I 
have ever looked to or have desired was that I should be able to hand over 
the business of the Company and the chairmanship at a time when the 
Company was in à Корт position. I believe to-day it has reached 
the high-water mark of prosperity, and I have no doubt that under the 
able chairmanship of the present Chairmau it will have а continued career 
of even greater prosperity. I beg to thank you, gentlemen. (Cheers.) 


The CHAIRMAN: It is nov my duty to declare the meeting special, for 
the considera:ion of the matter which is referred to in the advertisement 
We only ask you to agree to amend the Articles of Association to the 
extent which is set out in the resolution, which I will presently read, 
and we do so in order that we may put this Company on all-fours with 
the other asaociated companies, Аз а matter of fact, we have no need 
at present to nominate directors on subsidiary companies, but one always 
feels from time to time that it may be very much to the advantage of 
the shareholdera that we should be represented upon subaidiary companies, 
ав it has been found to be advantageous in the case of other companies with 
which we have intimate relations, Therefore the Directora have considered 
it necessary to ask the shareholders' approval to amend the Articles of 
Association in that direction. We are advised by our legal officers that it 
is necessary that this should be done by an amendment of the Articles of 
Association ; otherwise, there would be a legal difficulty in а Director 
sitting upon the board of а subsidiary company, and taking any remunera- 
tion for his services. I do not think that I need say anything more on the 
subject. If any other explanation is required I sball be willing to give it, 
but I do not think that any shareholder will object to the idea that, if we 
have to nominate representatives on a subsidiary company, the nominee, 
whoever he is, should be in all respects treated in the same way as the 
Directors of the subsidiary companies themselves are in regard to fees, 
Therefore, I think I need not go further into the question, and I will move 

* That the Articles of Association of the Company be and they are hereby 
altered in manner following, that is to say, there shull be added on to the 
end of the 104th of such Articles the following words, namely :—' Every 
past, present and future Director who has been or is or shall become а 
Director of any other Company as the nominee of this Company, may in 
addition to any remuneration recetved by him under the preceding pro- 
visions of this Article, also retain for his own benefit any remuneration 
to which he has become or may hereafter become entitled as a Director | 
of such other Compuny, whether his qualification for such Dircctorship shall 
or shall not be held by him in trust for this Company. 

Lord TWEEDDALE seconded the resolution; which was at once carried. 

A vote of thanks to the Chairman and Directors was passed on the ^ 
motion of Mr. NEWTON, seconded by another shareholder. 

The proceedings then terminated. 


West India and Panama Telegraph Co. (Ltd.). 


The report of the directors of this company for the half-year to June 30 
states that the amount to credit of revenue is £27,757. 17s., against 
£30,929. 10s. 8d. for the corresponding half-year of 1899 ; the expenses 
were £21,751. 118. 10d., against £21,492. 4s. 8d., leaving £6,006. 5з. 2d. 
The directors regret this inadequate result, which is attributable 
to low rates and the continued unsatisfactory condition of West 
India trade. То the profit of £6,006. 5s. 24. for tbe half-year, 
there is to be added interest on investments (£2,757. 12a. 7d.), 
making, with £279. бв. 8d. brought forward, £9,023. 48. 5d. to credit of 
revenue, The cumulative dividends for the half-year on the first and 
second preference shares amount to £11,769. 12з.‚ and to meet these 
dividends a further £2,746. 7s. 7d. is required. It was pointed out in 
the last half.yearly report that there was а substantial increase over 
cost in the value of the investments of reserve; this is still fortu- 
nately the case, and the directors again recommend that the cumulative 
preference dividends be paid, and that a dividend of 6d. per share (free of 
tax) be paid on the ordinary shares ; and that £6,000 has been transferred 
from reserve, leaving #955. lls. 114. to be carried forward. This still 
leaves the value of the investments greater than their cost, as shown in the 
accounts. 

In the last report the directora stated they had addressed the Secretary 
of State for the Colonies as to the position of the compeny and asking for 
Imperial aid. To that application a reply from Mr. Chamberlain was received 
expressing t at his inability to recommend a grant to the company 
from Imperial funds. Ав this grant would have been in the nature of aid 
to West India commerce by enabling the company to maintain its existing 
low tariffs, the directors, feeling that the company hal a strong 
claim upon the Government, laid before Mr. Chamberlain further 
statements regarding its position, the originating causes of it, the 
great value of the system to the Imperial Government and the 
colonies, and solicited a reconsideration of the company's appeal. 
To these further communications а reply from Mr. Chamberlain 
was received on Oct. 25, stating his inability to reconsider his 
decision. The directors will have to carefully consider this decision, 
with a view to taking future action in the interests of the company. A 
copy of the correspondence with the Colonial Office is issued with the 
report. 

The company's duplicate system, comprisiog 24 cables of a total length 
of 4, 659 knots, continues in good working order. 


British Electric Traction Co. (Ltd.) 


In an interim report issued by the directors of this company it i« 
announced that an interim dividend on the ordinary - shares will be paid 
on Dec. 22 (being six months after the last payment of dividend) at the 
rate of 6 per cent. per annum for the half-year to Sept. 50 on account of 
dividend for the financial year ending March 31, 1901, which is at the same 
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rate as the interim dividend paid last year. 
tinues to be made by the company and its associated companies, and the 
aggregate traffic receipts on the various lines in operation show a consider- 
able increase. The new lines opened for traffic, &c., includes :— 

Swansea Improvements and Tramways Co. (54 miles), opened for traffic 
by electric traction on June 30. 

Potteries Electric Traction Co. (Ltd.) (working 214 miles by electric 
traction, and a further 4} miles ready for working). 

Dudley, Stourbridge and District Electric Traction Co. (Ltd.) (53 miles 
opened for traffic by electric traction, and a further 5 miles to be opened 
as soon as Board of Trade certificate is given). 

Dudley and Wolverhampton Tramways (24 miles have been reconstructed, 
and was opened for traffic by electric traction on Oct. 3.) 

Kidderminster and District Electric Lighting and Traction Co. (Ltd.). 
Electric lighting supply commenced in August. 

Tynemouth Electric Traction Co. (4 miles practically completed) and to 
be opened for traffic as soon as Corporation are ready to supply current. 

This list is followed by one giving the additional powers obtained by the 
D. E. T. associated companies. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


елес — 


. BRITISH AND FOREIGN ELECTRICAL VEHICLE СО. (LTD.) — This com- 
pany was registered on Nov. 2, with a capital of £150,000 in £1 shares, to 
acquire the business of the Leecoll Electric Battery Co., Ltd. (incor- 
porated 1899), to adopt agreements with, amongst others, Emily Н. 
Maquay (administratrix of the Jate S. W. Maquay), and to carry on the 
business of electricians, electrical and general engineers, motor car and 
launch builders, &c. 

COLUMBIA MOTOR CAR CO. (LTD.)—This company was registered on 
Oct, 30, with a capital of £1,000 in £1 shares, to carry on business as 
electricians, electric motor and vehicle manufacturers, cycle makera, &c. 

ELECTRICAL TRADES SUPPLY (LTD.)—Registered on Oct. 30, with a 
capital of £5,000 in £1 shares, to carry on the business of electrical and 
other appliance and fittings manufacturers, motor car and cycle manufac- 
turers, dynamo, telephone, bel. e'ectrolier, lamp, and accumulator 
manufacturers, &c. The subscribers include Mr. R. A. Marples, electrical 
engineer. 


ELECTRIC VEHICLE CO. OF GREAT BRITAIN LTD.) -This compavy 
was regi stered on Oct, 50, with а capital of £1,000 in £1 shares, to carry 
on the business of electricians, electric motor, carriage, and cycle 
manufacturers, &c. 

KETTLE RIVER POWER CO. (LTD.) — Registered Oct. 51, with a capital 
of £220,000 in £1 shares, to acquire the property of the Cascade Water- 
Power and Light Co, Ltd. (incorporated 1897), and to carry on in British 
North America, the United State of America, or elsewhere, the business of 
telephone, telegraph, and cable constructors and proprietors, suppliers of 
electricity for light, heat, and power, electricians, electrical and general 
engineers, &c. 

KINGSBURGH MOTOR CONSTRUCTION CO. (L1D.)—This company has 
been registered in Edinburgh with а capital of £50,000 in £5 sharee, to 
acquire the busineas of the Madelvic Motor Carriage Works, and to carry 
on the business of electric motor car builders, &c. 

LONDON ELECTRICAL WAREHOUSE CO. (LTD.)—' This company was 
registered on Oct. 25, with a capital of £1,0C0 in £10 ehares, to carry on 
the business of electricians, suppliers of electricity for all purposes, elec- 
trical and general engineers, &c. The subscribers are :— W. L. Madgen, elec 
trical engineer ; F. J. Madgen, electrical engineer ; J. S. Frain, electrical 
engineer; A. Foster, R. H. McClellan, R. J. Denman, and E. Wright. 

RAILWAY CONSTRUCTION AND GENERAL DEVELOPMENT CO, 
TASMANIA (LTD.)—Registered on Ost 50, with a capital of £100,000, in 
£1 shares, to take over the business of the Great Western of Tasmania 
Railway and E ectric Power Co. (Ltd.), and to carry on the business of 
railway aud tramway proprietora, electrical aud general engineers, 
contractors, &c. 

RICHARDSONS, WESTGARTH & CO. (LTD. —Tbis company was registered 
on Oct. 29, with a capital of £700,000 in £1 shares, to acquire the busi- 
nesses of Thomas Richardson & Sons (Ltd.), Sir Christopher Furness, 
Westgarth & Co. (Ltd.), and William Allan & Co. (Ltd.), and to carry on the 
business of marine, electrical and general engineers, founders, &c. The 
subscribers are Sir T. Richardson, Sir Christopher Furness, D. B. Morison, 
Tom Westgarth, G. Westgarth, A. Harrison and W. B. Peat. The first 
directors are Sir Christopher Furness, M.P. (chairman), Sir T. Richardson 
(vice-chairman), W. J. Richardson, W. Allan, M.P., S. W. Furness, Tom 
Weatgarth and D. B. Morison. 

ROWELL, STUART, KELMAN & CO. (LTD.).—This company was registered 
on Oct. 26, with a capital of £100,000 in £5 shares, to acquire the 
businesses carried on by Messrs. Rowell, Stuart, Kelman & Co., the World 
Gas and Electric Syndicate (Ltd.), and the concessions and contracts of the 
Railway, Tramway and Waterworks Construction Co., and to carry on the 
business of suppliers of electricity aud gas, electrical, mechanical and 

general engineers, &c. The subscribers are :—C. S. Kelman, J. A. Kelman, 
D. E. Kelman, E. М. Kelman, D. Sluter, S. Gibba and R. W. Blackburn. 


STATTERS (BIRMINGHAM) (LIMITED) —This company was registered on 
Oct. 25, with а capital of £10,000 in £1 shares (5,000 preference), to carry 
on the business of electrical and mechanical engineers, wire drawers, 
founders, &c. 

J. WAKEFIELD & SONS (LTD.)—Registered Nov. 1, with a capital of 
£21,000 in £1 shares, to acquire the bueiness of J. Wakefield & Sons, 


Satisfactory progrees con- | and to carry on the business of manufacturers of and dealers in electric 


and gas lampe, fittings and accessories, engineers, stampers, piercers, &c. 

C. WHITTAKER & CO. (1900) (LTD.)— This company was registered on 
Oct. 23, with a capital of £120,000 in £10 sharee, to acquire the businesses 
of C. Whittaker & Co. (Ltd.) and Furnevall & Co. (Ltd.), at Accrington, 
and tocarry on the businees of mechanical and electrical engineers, founders, 
smiths, &c. 

YORKSHIRE ELECTRIC POWER SYNDICATE (LTD.)—This company 
was registered on Oct. 25, with a capital of £10,0C0 in £10 shares, to carry 
on the business of electricians, electrical and general engineers, suppliers 
of electric power, &c., in the West Riding of Yorkshire, south of the River 
Wharfe, or elsewhere. The subscribers are A. G. Lupton, С. L. Mason, 
R. Heedson, А. C. Briggs, L. Marcan, S. Inghain, and W. G. Jackson. 


CHLORIDE ELECTRICAL STORAGE SYNDICATE (LTD.)—The annual 
return to Sept. 11 has been filed. The capital is £262,500 in 80,000 A, 
30,000 B, 140,000 C and 12,500 founders’ shares of £1 each, of which all 
the A, B and founders’ and 100,000 C shares have been taken up. £1 
has been called and paid up on each of 65,000 A shares. £157,500 is on- 
sidered as paid оп the remaining 15,000 A, 50,000 B, 100,000 C and 12,500 
founders' shares. 

HALIFAX AWD BERMUDAS CABLE CO. (LTD.)—The annual return to 
Oct. 11 gives the capital as £30,000 in £5 shares, all of which have been 
taken up and paid for in full. 


JOHPSON.LUNPELL ELECTRIC TRACTION Со. (LTD.)—The annual 
return to Aug. JO gives the capital as £200,000 in 40,000 partly paid, 
4,000 fully-paid, and 16,000 deferred (fully-paid) shares of £5 each, cf 
which 55,061 partly-psid, 1,131 fully-paid and 15,950 deferred (fully-paid) 
have been taken up. £3 has been called upon each of 355,061 shares, and 
£102,380. 108. has been received, leaving £2,892. 10s. in arrears. 


— 


CITY NOTES. 


етли уннан 


MEMORAWDA.— Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 295d. per oz. (Nov. 8). Consols (27 per cent.) 9814 —98{ for 
money, 981 —99 for account ; 2} per cent. 974 —98} (Nov. 8. Stocks 
and Shares Continuation Days, Nov. 12 and 27; Ticket Days, Nov. 13 
and 28; Pay Days, Nov. 11 and 29; Mining Share Carry-over Days, 
Nov. 9 and 26. 


AKKUMULATOREN FABRIK AKTIEN GESELLSCHAFF (BERLIN).—A 
dividend of 10 per cent. for the year 1899-1900 has heen declared. 


ALLGEMEINE ELEKIRICITATS GESELLSOHAF?.—The general meeting 
of this company will be held on Dec. 6, when the payment of a dividend 
of 15 per cent. on M 47,000,000 capital aud of 73 per cent. on M.13,000,000 
(against 15 per cent. on M.47,000,000 last year) will be recommended. 

BAKER-STREET AWD WATERLOO ELECTRIC RAILWAY CO.—It is stated 
that the issue of the prospectus of the Baker-street and Waterloo Electric 
Railway has been delayed through a difficulty in securing the underwriting 
of the capital. This difficulty is said to be now overcome, and the pros- 
pectus is likely to appear in a few daye. 

BERLINER ELEKTRICITATS ACTIEN-GESELLSOHAPI.—For the past 
year a dividend of 10 per cent. is proposed, against 13 per cent. last year. 
During the year the capital was increased by nearly 3,500,000 marks, and 
the increased cost of fuel also partly accounts for the fall in dividend. 

CALCIUM CARBIOE TRUST.—The Financial Times states that an 
International Trust is being promoted of the chief carbide-producing com- 
panies of Europe to establish the principle of regulating the market and 
preventing underselling of this commodity. A preliminary meeting of the 
representatives of the carbide works of Germany, Austria, Switzerland, 


| N AGGREGATR, 
Week 5 2 

Line. ended | 3 debeo d 150 
| В weeks Amount.| ai Dé: 

1900 £ £ £ £ 

Aberdeen Corporation. R rat bs ds 
*Birmingham ‘Tramways| Nov. 5 4, 562 7 223! 17 77,972 | 5,585 
Blackpool Corporation ~| „ 1 266/+ 94| 31| 26,528 + 6,959 
Blackpool and Fleetwood! ,, 5! 205/+ 16| 18| 19,086 |+ 25 

Bolton Corporation ...... „ "T 7 Те гач 
Bradford Corporation.. „ 6 630 |+ 282 31 16,268 + 3,862 
Brisbane Trams .........|Sept.19 | 1,789 |+ 252 11 | 20,589 |+ 4,041 
*Bristol Trams & iage| Nov. 2 | 2,897|- 245. 18 61,769 T 500 
Buenos Ayres& Belgrano Ost. 7 | 2,854 |+ 469! 14 351,955 + 721 

Central London Railway] Nov. 3 6, 544. | 14| 71,062 | i 
City & South London Ry. „ 4 | 1,956|4 891 18| 28,294 7 11,050 
Cork Elec. Trams „ 1| 384/+ 5) 44| 18,261 i+ 1,494 
Dover Corporation... „ 3 187|* 12 31 7,375 + 492 
Dublin & Lucan Rly, „ 3 751+ 11 18| 1.900 T 337 
Dublin United ....... ese) » 2 3.4927 515 18] 63,351 | +9101 

Dublin SouthernDist...| „ 2 705 f 15 18| 18,567 

*Dundee Corporation Oct. 31 | 481|+ 104 24|11,085 + 1,910 

Glasgow Corporation . Nov. 5 | 9,468|4- 728... VE e 
Hull Corporation „ 5 | 1,384/+ 739 18| 24,952 713,293 
Liverpool Corporation. . Oct. 27 | 8,521/+1,495 45 359,202 | + 43,456 
Liverpool Overhead Rly. Nov. 4 1,561|- 312 18 30,455 |+ 778 
*Sheffield Tramways ...... „ 4 2683|+ 768 44) 98,999 |+34,730 
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and Norway and Sweden has been held in Berlin, under the presideney of 
Herr von Glenck, of the Longa Carbide Works, and a final meeting is to be 
held in Berlin to-day (Friday) to settle the preliminaries. . 

ELECTRICAL POWER DISTRIBUTION CO. (LTD.)—Subscriptions have 
been invited this week to an issue of 12,980 ordinary shares of £10 each, 
at a premium of £1 per share. The subscription to this issue has been 
guaranteed at par by the Dftitish Electric Traction Co. and the Brush 
Electrical Engineering Co. The share capital of the Distribution Company 
ia £500,000. 


LONDON UNITED TRAMWAYS (LTD.) — During the week this company 
made an issue of £350,000 4 per cent. firat mortgage debenture stock, of 
which £31,125 was reserved for allotment to the holdera of existing 
terminable debentures, and the remainder was offered for subscription 
at par. 

NEW BROTHERTON TUBE CO. (LTD.)—In the report of the directors 
of tbis company just issued it is announced that a new branch has been 
added, comprising the manufacture of enamelled steel conduit tubes and 
fittings for electric wiring, and the directors anticipate that a considerable 
income will be derived from this new branch. 


RICHARDSONS, WBSTGARTH & CO. (LTD.) —Applications have been 
invited this week for the whole of the share capital of £700,000 in this 
company (350,000 6 per cent. cumulative preference and 550,000 ordinary 
thares, both of £1 each), also for £350,000 44 per cent. perpetual deben- 


£100,000 debentures is taken oy the directors and other parties and is 
allotted in full, leaving therefore only £500,000 for the general public. 
The company, as will be seen by a note elsewhere, amalgamates the well- 
known firms of Richardsons, of Hartlepool, Furness, Westgarth & Co., of 
Middlesboro’, and Wm. Allan & Co., of Sunderland. The firm of 
Richardsons are sole representatives in this country of Messrs. Brown, 
Boveri & Co., and the amalgamated firm will have ап important electrical 
department for the manufacture of engines for eleetric powen The list 
closed yesterday (Thursday). 


STOCK EXCHANGE NOTICES.—The committee һал been asked to allow 
the 4 per cent. debsnture stock of the Kensington and Knightsbridge snd 
Notting Hill Electric Lighting Companies to be quoted in the official list. 
13th inst., has been appointed a special settling day in 20,000 vendors 
ordinary fully-paid £1 shares (Nos. 27,001 to 47,000) of Davisand Timmins 
(Léd.), the further issue of 4,500 fully-paid £1 shares (Nos. 140,001 to 
144,300) of the Pearson Fire Alarm System (Ltd.), and the further issue of 
10,000 ordinary £5 shares (£2 paid, of which £1 is premium, and num- 
bered 90,001 to 100,000) and 10,000 6 per cent. cumulative preference £5 
shares (£2 paid, of which £1 is premium, and numbered 70,001 to 80,000) 
of Willans and Robinson (Ltd.). The 10,000 6 per cent. cumulative рге. 
ference £5 shares (Nos. 60,001 to 70,000) of the latter company have also 
been ordered to be quoted in the official list. 


TELEGRAPH CONSTRUCTION AND MAINTENANCE СО. (LTD.)—The 
directors have declared an interim dividend at the rate of 8 per cent. per 
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tures. Ok this issue 200,000 ordinary and. 150,000 preference shares and annum. 
ELECTRICAL COMPAN IES' SHARE LIST. 
| о | PREVIOUS Prico | RATE PER Business Dons 
ране | TI T — МАМЕ. Wrerr’s Раск, | Wednesday, Oxnr. Drvip»xwp Don. Durno Ж кек 
^^ | Bmanz | эни». Ост. 31. Nov. 7. | Yrecpep. Expıxa Nov, 7. 
| | | 
ELECTRICITY SUPPLY COMPANIES. | 8 s. d. Highest | Lowest 
100,000 1 eee Bl'okh'th & Gr’nw’ ch D'st'ct Elec. Lt. Ord. (fully ра.) | ! | ї ое ote ($a "à 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Ord. ............. 12 13 12j 135 814 1 PN өгө d 
6,000 10 4/6 Do. 41 per Cant. Cumalative Pref. ... — -3AN 11 10 11 4 110 5 
870,000 Stock 19/8 Do, 44 per Oant. Debentare Stock (red 35, vod E 105 12 105 4 6 6 ose . - 
19,661 5 2/6 Brompton & Kensington Electricity Supply Oe е 7 8 7 ч 315 0 ** she ave 
12,000 5 8/6 |. Do. 7 por Cant. Ргә!әгәпсе.............. $09 «e 8k 9% 8k ak 313 8 | Marchand September э; os 
20,000 5 . | Calcutta Elec. Supply 1 (fully paid) . баз 61 61 61 61 oe 2 cà Il 
50,000 5 4/3 | Oharing Cross & Strand Electricity Supply Оор. .. e" 9j 104 9 104 4 8 1 | Fobraary „е August 19 91 
20,000 5 2/3 Do. A! per Cont. Preferenos . sosse -esso 5$ 6 5 6 815 0 ees sp 
31,000 5 2/6 Qhelsea а 15 8 N Ordinary... ..... sesos now 8 6} 6 61 412 4 March n 67, 6g 
£150,090 | Stock 43% | Do. per Cent. Debenture Stock (red.) . 119 111 | 110 113 4 011 June and December... 111 1114 
$1,200,000 | $1,000 57 ОМОК Ей lat Mort.5% 39 yr. Gold Bonda(red. * 100 110 | 100 110 4 10 11 | April and October... e - 
0,579 10 8/0 | Olty of London Electric Lighting Ord. Ahdda • 8} 91 84 9j 4 4 3 | February and August d — 
40,000 10 6% | Do. 8 per Cent, Cumulative Pref. . ee ae 124 134 13 13} 4 9 0 | January and July. 134 | 
£100,000| Btock > ]* Do. 5 per Cont. Dabenture Stock (red. ) asai ib 130 125 13) 8 17 10 | June and Decombor . - ee) 
40,000 10 4/0 | County of London aud Brush Prov. Ordinary. 84 9) 8i 91 6 6 4 9] 9 
20,000 10 | 6/0 Do.  6per Cant. Camalative Preference . 11 12 11 12 5 0 0 | Marchand September s.. IT 
£200,000| Stock 417 Do. Deb. Stock Oarts.(allod.)(red.) .... 103 111 103 lll 4 110 eos jn 
10, )00 5 „ | Folkestone Electricity Sapply Co. Ordinary ...... .. 5} 5 54 6 ose - T - 
15,000 5 10% | Kensington and Dee pom x Ordinary ....« ...« .. 12 13 12 13 416 eee eos 16 
10,000 5 67 Do. брег Oant. Ist Preferenoe . . . ss 6} 7 6} 7 4 2 7 | January and Jaly...... оге eo 
110,000 3 v London Electric Supply Ordinary ...... e „оен. 1} 27 11 2 vee - I - 
49,840 5 8/0 Do, 6 per Cont. Preference . ‚өгө - 44 5% 4; à | 5 91 vee 
£250,000 | Stock 4% Do. 4 por Cent. Ist Mortgage Dabentaras .. 109 102 10) 102 319 3 | Mar. Jane, Bept.,Dec — ds 
85,000 10 8/0 Metropolitan Elec. аршу — 2 „ 194 144 13} 14} 3 15 10 | April and Ostober...... 132 133 
£220,000 | Stock ШУА Do, 4k per Cant. Dab. red Firat Mortgage. 112 115 112 115 818 7 pene and December .. „64 = 
£250,000 | Stock 347 Do. 3} per Cent. Mort. P DK (red.) ...... 97 10) 97 10) 310 7 ove 9:1 93% 
6,452 19 6/0 Notting Hill Electric Ordinary .. ee Serle 500 60 15 10 15 16 | 4 1 7 Мар созге OA ove ove 
10,000 5 5/0 Oxford Electric Ordinary  ..... — cecce aie 5% 6} Б 6} 3 16 11 РА 385 di 
300,000 | 3/8 | Bana Bleokelo... e элейе vo 1 i 1 |1216 0 2 е ди 
£135,000| Stock 5% River Plate El. Lt. & Tc ct’ n, Ltd., 67 lat Mor. Deb. 75 85 75 85 618 0 | January and July „.. - ove 
15,000 $100 2 Royal Electric Оошрапу of Montreal Shares . „| 165 183 130 2)0 4 0 0 | April and October...... өөө - 
8115,500 100 44% |* Do. 4% per Cent. Ist Mortgage Dabontuüres — :92 104 103 104 467 „ ” m dde 
40, 5 5/0 | Bt. James's 124 Pall Mall Elootrlo Ordinary ..... ` 15 16 | 15 16 410 8 | February and August 15j 153 
20,000 5 8/6 Do. 7 per Cant. Preferanoo ..... — qe 4 9 8 9 817 8 " „ — - 
£ 50, 00) Stock sie Do. 3) por Cent. Daboenture Stock | (rəd. ) pem 98 101 9J 101 10 3 
12,000 5 eee Smithfield Markets Electric Supply Ordinary 56е ze 2 21 2 2} x - De 
450,000 Stock 4% Do, 4% Debentures ...... —— 85 95 85 95 4 4 3 - e РА 
65,000 5 “is South London Electric Sapply Ocdinary .. TA 2] 3} 2 3} A - ae — 
79,900 5 5/0 9 Electric 9 Рарру Ordinary . өөө vui 12 13 12 13 5 0 0 | Marchand September 121 1:4 
29,437 5 E Do. D».. ET ата eto ертнд DE гей a end 30ге li 12 114 17 ses sie 1'4 Бу. 
ELECTRIC RAILWAYS TRAMWAYS, ces 
15,000 10 4/0 Blackpool and Fleetwood Tramways....... DE EEA 14 16 14 16 315 0 - 14 өөө 
£167,900 100 5% Brisbane Tramway 5 per Cont. Dabentüres _ кере” д, . AUS 105 103 105 41 1 ses ion FER 
50,000 10 74% Bristol Tramways and Carriage Ordinary ........... 23 21 23 2i з 81L | February and August * бе 
25,000 10 4% | Do. CumulativePreference(fally pd) 10} 19} 10} 11 3 15 6 | - - "50 
£100,000| Stock 47 Do. 4 per Cont. Dobantures  ...... ae 118 120 118 12) 8 6 1 | February and August edo SA 
13,690 10 5/0 | British Columbia Electric aue 5 Pref. .. „өгөө e £d 91 10} 9] 10i 417 6 | May and November ei у> 
45,000 10 11/0 Britian Bieo. Trao. Ordi ccc cc e 11 1 11 N — 137 13} 
50,000 10 | 6/0 Do, 6% Oum. Prof. . MIR 13 13 | 13 13 4 5 9 | February and August 124 12% 
£350,000 | Stock | 5% | Do. 5 per Cont. Perpatual Dabentures. Deen “ВА 123 12) 123 s. Ve - 122 ‚з 
40,000 5 3/0 | Buenos Ауа, * Belgrano 67 “A” Oam, Pref. ...... 41 61 41 5} 514 3 - 5 $11 
27,500 5 "fa Do. aoi ө: 3i 4} 3i 4} ЖА eie ü 35 
£320,000| Stock 5% Do. 5 De Cent. D jbantures 105 103 105 108 414 4 | ees - РК 
£120,000 | Stock 13/9 Do. 57 2ad Deb. Stk Prov. Certa. (all pi. .. 98 9) 98 93 5 10 | а zin а 
206,297 10 3/0 | Central London Ordinary .... aj 0 10% 10 10} 217 1 | Jane and December ... lof 10i 
£355,000| Stock | 1}% | Olty and South London Rallway Gon. Ordinary soot. ee 61 51 58 2 7 5 February and August 53 51 
37,500 10 1/5,1.| Do, Ordinary (Nos. 22,591 to 60,0))) . 5 6 5 6 2 9 4 » » Zn : 
£150,000 | Stock | 5% Do. 5 per Oant, Perpetual Preferences (1891)... 133 143 138 143 8 911 - 95 oe et 
£200,000 | Stock 57 Do. (1838) ...... TESARI 130 135 130 135 314 1 - "Y Fe 
£214,315| Stock 47 Do. 4 per Cent. Perpataal Dabantare... „KI 118 133 118 123 8 5 1 May and Novomber ... 1254 EX 
60,0C0 10 »- Dablin Unitei Trams. (1896) Ltd. , Ordinary . "eet" Бг 17{ 15 17k 13 bud ose и s 
59,987 10 узе Do. 6 per Cent. Preference. . - werte 16; 167 16} 16} : 
£300,000 100 Ji Do 34 per Cent, Mort. Debs. el) 5 6 103 105 102 105 oF „эл 
20,000 10 74% |tImperial Tramways Ordinary .. ——  À ө 21 22 dE: 22 312 6 | March and September ка 
10,000 10 67 о. 6 per Cent. Preference. is bees g 00 e] 14} 15 ' 14) 16 313 8 РА 99 | гөй pag 
£300,000 | Stock 44% || Do. 4} per Cent. Dabenture ..... 113 115 113 11& 9 17 11 January and July. ., «e eve 
80,000 | 10 l3 | Kidderminster & District E. L. & Tr’ct’ n 5% Pret. 55 Ш 10} 4-17 7 May and November ... | 500 i 
37,600 10 3% Liverpool Overhead Railway Ordinary. . . 813 910 817 gis 4 8 9 | February and August | 550 dos 
10,000 10 57 Do. Б per Cent. Preference ТҮП ГЕСЕ 13 13{ 13 13} 3 15 6 , p soe eee 
£125,000 | Stock 4% Do. А per Cent. Dobenture ....., 104 106 104 106 3 16 0 January and July. .. ese eee 
£60,000 100 57 Montreal Str’t R’lw’y St’rl’g 57 Mort. Debs. (1803) 101 103 101 196 416 0 eee de * 
£140,000 100 44% | Do. Sterling 447 Debentures (1922) .. 6:41 "206 105 193 105 1 6 4 T | dis © 
24,000 5 x New General Traction Ordinary . . o va e eee 37 3} 33 4 бө - ә ows 
60,000 5 | 6/0 Do. 6 per Cent. Oamulative Preference сәсә 44 5 44 5 6 00 | Mag e сосоо:соое- 0 ee, | ede — 
4,000 10 T2 Oldham, Ashton and Hyde Elec. Tramway Ord....... ise 163 17 T. Fd and August 500 - 
4,000 | 10 5/0 * WO. Ы à per Cent. Ргеѓегепсе CELI OR COE CER Ce ЕТГІ eer 104 10 1 13 0 а, bs oe f ТЇ] 
13,334 10. |. sé Potteries Electric Traction Ordinary ...........«.»« Ll 1 11 12 — ose | ee өөө 
20,000 10 | 5/0 Do. 5 per Oent, Oumulative Preference ......... 9 10 94 104 415 3 February and August - vd 
£125,000 Stock | 44% Do. 44 per Cent. Dabanture Stock „ . LOL 107 104 107 | оз X | 2 ai 
640,000 | Stock | 32 Waterloo and Olty Ordinary ТЫШАТ ТТТ 94 97 \ 92 95 | 3 4. 3 | June and December ve | 93 E 
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Axovxr | Last Pasvrove 
1 or Drei- | MAME, | eset 2 Pares, EI Е 
BuARR. | pax. ov. 7. 
TELEGRAPRE. ГР? 
Ecc E [y 4 en Direct Telegraph 4% Mort. Deb. (red.). 99 103 99 108 817 8 
eoo mason «e008090»09000000^50900*2000 0000006. 009 0090009. 00:000 eoo Ф eee 
119,700 100 25 Do, 6 t. Dobe utur es 85 90 06 66 8111 
£933,7 Btock 16, An 10. can s.009009009000909000:00090* 00050. 6009 0009000009009 Oe оз» 44 64 63 64 5 11 1 
22,088, 640 Stock 90/0 . Preferred 090000 000800 0068 60060606090900000090909000900000000* 08 98 97 99 6 1 10 
088,640 Btock 37h Do. Deferred e009*92590009220806€9 00000000006 0000000 00000000 OS 10} 1—4 10] 101 13 11 3 
18, $100 8 A ir ters Oable Capital Btook . 006000008. 0000600000 000000060 165 176 164 176 4 11 b 
41,589,496 | Stock 4 Do.  4per Cent. Debenture Btoock . . JOL 103 101 103 8 17 10 
16,000 10 5/0 Gare Bubmari пе Ordinary . . . . . . ee e ee e 7 7 7 17 0 
6,000 10 10/0 Do. Preference 10 per Cent. ..... .... TA 14 1 14 15 0690 
12,981 5 3/0 Direct Spe 000000. 000006000. 00000600 4 4 4 8 10 
6,000 5 nv Do. 10 per Cent. ulative Pre'erenos ü 9 10 9 10 800 
230,000 50 y4 Do. 4 per Cent. Debentures ETITA ATTI ATTILI 100 104% 100% 104 4 6 7 
60,710 20 . 80 | Direct United States Оваһ!е..................... „„ ake ict 10$ 10 610 0 
111,000 100 4% | Direct West India Ове 45 'Reg. Deb. (red.) „| 99 103 ю 102 480 
44, 000,000 Stock 38/0 | Bastern prc oes 149 £4 148 133 411 4 
21,826,888 | Stock 17/6 Do. N per Cent. Preference Stock кк A 99 103 es 101 895 
41,433,269 | Stock 4% |* Do. брег Cent. Mort. Deb. Stock (red.) 113 118 1s 118 8 710 
250,000 10 3/6 Eastern Extension .... 10 Ei 14 t 4 11 10 
50,000 10 zis Do. (Nos.260,C01 {050 000) d at Spm, ali pd 6 1 6 7 РЯ 
4220, 000 Stock 4 Do.  4perCent. Debenture 8toog . . III 119 llie 119 8 710 
&8C0,000 100 4 *Bastern ana B. African 4% Mort. Deb., 10000 93 103 100 103 317 9 
£700,000 35 4 Do. Cent. Mauritius Bub. bes (red. zd 109% 103% soy lou | 818 5 
100,237 10 17 Globe т ph and Trust [ITTT 0500000000000 0600066 NS o 10$ 1 10} 11 4 13 4 
190,042 10 8/0 Do. per Cent. Preferenoe. . .. . . .. .. . „ XU; 15 15 16 154 817 8 
160,000 10 % | Great Northern of Cope e 81 Ex] 81 33 8195 7 
94,900 100 4% | Halifax & Bermuda Cables, let Mort. Deb. (red.) .. 99 101 101 491 
17,000 26 12/6 Indo- Furopeaen . 6 4% 62 49 63 4 14 4 
100,000 100 6 London Platino-Brasilian 6 per Qent. Debe., 1904 ..| 103 106 101 107 6 18 1 
100,000 100 4 Pacific & European Tel. 4% Guar. Debs. (red.) ....| 100 108 100 103 817 9 
11,839 8 0 Reater’s [(SYITIIIJIEIIIIEEEEIEIENLIIIENITETYI] LILITILE] OOOO 06000 00000 000000 оо 6 7 8 7 8 b 0 0 
8,381 |6100 Оегі 6% | Submarine Cables Trast .. eseseesscesestesestessose,...| 125 120 135 18) 413 8 
15,609 19 FTT] West African Telegraph **0»0900«o09800s»0000009^2€ LOREK: LIKIT: TI] 2 N 23 $$ 4 9 3 
£171,100 100 6% |* Do. 6 per Oent. IDebentares (red.) —— O9 101 в 101 419 0 
90, N ҮТ West Coast of America T %% IKEI: re TITTI i 1 i 1 [Im 
150,000 100 Ж * .  4perOent. Dobentures . . . . . . 10) 103 100 103 3 15 4 
98, 10 1/0 | West India and Panama. . . . —— өөзө, d 1 d 1 - 
84,663 10 6/0 Do. брег Oent. let Preference .. Wn aded o 7% 7 $00 
4,009 10 6/0 Do. : per Cent. 3nd Preferenoe ..................... 6 7 6 7 silt 6 
290,000 100 8% ,* Do.  Á5perOent.Debentures ..... eee. | 106 108 105 108 418 6 
207,980 10 ap | «Western Telegraph (late Brazilian Saba arine) .. 14) 16 14 15 410 4 
£7 6,000 100 6% Do. 8 per Gent. Debe, (30? Series. 1906) .... a 106 lo$ 108 414 4 
£319,777 | Btock 4% Do. 4 per Cent. Deb. Stock (red.). . .. „ 102 103 102 125 316 3 
TELEPHONES. 

000 45 4/0 Ohili Telephone (fally paid) . 908000 000008 600000 000800 00800. 8 8) 3 $$ b 14 4 
2277680 10% 14d. | Consolidated Telephone Con. and Manfg. .............. ТА see ee 
‘72,680 1 23% | Monte Video Te'ephone Ordinary ... . e . . co- i i 600 

86,492 1 1/0 Pi 5 per Oant. Pre ference *09.00»09*025000»00900000000* 1 1 5 0 0 
690,000 5 3/0 060000000600 9200006 0*52600*20 06.000000 cc660092000200*000900 coe 4 41 4} 4i 6 17 3 
15,000 10 6/0 "Do. 6 per Oent. Cumulative lat Prote: enoe . 13 1$ 13 16 400 
15,000 10 6/0 Do.  6perOsnt. Oumulative Зай Pre’erence ..| 1$ 15 13 15 400 
250,000 $ 3/6 Do, брег Oent. Non Camalative 3rd Pref, ... 5 6 53 4 16 3 
$.000,000 | Stock 34% Do. Debentare Stook 8 per Or nt. (red.) . .. 98 9! 93 39 811 5 
£200,000 | Stock Sai Do. 4 per Cent. Dobéntüre 8 Stook (red.) 101 104 101 101 ns 
171,504 1 0/6 Oriental.. 900 . 5 %%% %% „„ 6 [IITIPETTYI 900099090090 AILLI - xd 1 1 5 3 9 
68,000 § 4/6 United River Plate —€— 4 b 4 8 6 18 4 
16.689 5 3/6 Do. 5% Oumnlative Preference (апу Paid) 4 $ 8 415 3 
23,361 Б вое Do, do. (£3. 10s. pai d).. eoo өөө, 2 • 8 3 0 
£179,947 | Stock 5x Do. b per Cent. Debenture Btook (red.) 106 107 10% 107 418 6 
ELECTRIC MANUFACTURING &o. COMPANIES. 
70,000 1 84. | Alliance Electrical Co. 6% Cum. Pref......,... ee c coo se 1 1 1 1 1 811 

‚000 1 73d. | Aron Electricity Meter 6 per Cent. Oum. Pref, ..... і 77 8 

85,000 1 сая British puris Works Oo. Ога! e | 9 
50,000 1 828 Do. Oent. Cumulative — - 
250,000 100 x | Do. t Mortgage Debentures . . ce . e e. 97 90 97 99 4 423 
H 40,000 b 5 British Insulated Wire rdinary . LALLI 00000000 50900009* 10 11 10 4 15 3 

000 5 3/0 Do. брег Cent. Preferenoe . . e e d 5 416 0 
100, 5 1/6} British Westinghouse 6% Preference . 000000500000 0060000 oo ое 
90,060 2 1/34 | Brush Blectrical Engin AÁ—— as là ] 1 1 0 8 4 
16,781 3 e. Do. £i paid. €» "b 000004 о совно оов 000000 . ove soe one 
‚000 2 1/2] Do. Sper Cent. Pref, Non- Gum. seeen 3 21 3 3 5 6 8 
15,781 3 eve Do. ёі paid... *65000 * 090.09 ое оо. ese 
£125,000 | Stock X po 4} per Cent. Perp: „taal letDeb. Btook....| 106 111 108 111 4 0 11 
12, 000 Stock УД Perpetual 3nd Debenture Stock ............ 103 104 108 105 470 
80,000 Ó 5/0 Callender's Cable Construction Ord... . XO 128 18} 123 ut 6 11 1 
40,000 5 Do: 6 per Cent. Cumulative Preference ......... b 54 5 4 10 1l 

,000 | Stock 44X tpe per Cent. 1st Mortgage Пер. (red.)......) 110 114 110 114 8 18 11 

300,000 1 47 o. er Alkali Co. (fully paid) ............ 1 1} 1 1} 68 0 
£150,000 | Stock 447 43% First Mort. Deb. (red.) . „ка &rights 97 100 97 160 410 0 
60,000 1 0/7 { dhadkan’ 8 4 hig poi ia Ordinary. 1 i 1 610 0 
60,000 1 971 Do. брег Cent. ulative Prefi rence ........ 1 ц 6 6 8 
„ 51,000 8 2/31 Orompton and Co. (Nos, 1 to 32,098) — 8 4} 3t 4 $12 4 
2100, 000 100 5% Do. Cent. First Могае Deb. (red.) „| 98 102 99 103 418 0 
60, 1 0/7 Davis and T ins 6 per Cent. Cum. Pref. ....... i 1è { 1 6 6 8 
99,261; 5, 1/9} | Edison and Swan United (“А” Shares) (з paid)... 1 2 1 2 800 
17,189 5 3/91 Do. £5 paid) БГ 4 8t 4$ 618 4 
033 Stock 4x Do. per Cent. Mortgage Deb. Stock (rod. Ya 90 92 90 92 47 6 
4100,00 Stock | 23/4} Do. 57 ind Deb. Standing Prov. Certa (all pd)! 96 10) 96 120 T 
35,600 b 6/0 Fomundion в Electricity Corporation Ord. ............ 43 5 43 5 6 0 0 
£75,000; Stock 414 per Cent. First Mort. Deb. (red. 01 10; 101 104 476 
112,100 2 1/21 шеш Construction Oo. (Limited) . . e 2 2 § 6 8 
25,000 $ 3/9} | Do. 7 per Oent. Cumulative enoe ......... 31 8 24 3 4 0 3 
£182,500 | Stock 4% Do.  4per Cent. lst Mortgage Deb. (red.) iei 104 105 102 105 316 3 
30,000 5 1 40 | Henley's Pru Works Ordinary . . . 13} 183 12 134 111 1 
30, 000 6 2/8 Do. nt. Preferenoe . -.. 5 5% 5 t1 318 3 
350,000 Stock 44% Do. per Cent. Mortgage Deb. Stook (red.). 108 113 ies 113 1 04 
' 50,000 10 5/0 Ба Rubber Gutta Percha, X., Works 20 21 20 21 311 6 
4800, 000 100 4% Do. 4 per Cent. lat Morigage Deb. (red.) - ө. 9) 102 9) 102 818 6 
87,850 12 12/0 N Construction and Maintenance e 36 40 36 4) 4 9 11 
£150,000 100 4% Do. 4per Cent. Debeature Bonds, 1909 ........ | 101 101 101 108 8 16 11 
$0,000 5 9/0 Do. Manufacturing Ordinary .....,............ф doa NH Lop " 8 44 
20,000 5 2/6 Do. 8 per Cent. Cumulative Preference ......... 5 D 5 5 4 611 
80,000; 5 5/0 | Willans and Robinson Ordinary ...........ccce-co-cccees | ua 11 1 и 619 
- 30,000; ^ 5 3/0 Do. брег Cont. Oumalatſve Е 6 107 6 71 4 2 9 
3100, 000 Stock 41% Do. 4 per Oent. lat Mortgage Debentures .. 105 107 40 4 
93: по 
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— — 


Tur construction of the Baker- street and Waterloo Railway 
—a deep-level underground electric railway —has been in 
progress so long that many of our readers will learn with 
surprise that the Baker- street and Waterloo Railway Company 
has only recently issued its prospectus and applied to the 
public for a share capital of £2,385,000. The subscription 
list closed, in fact, on. Wednesday. The prospeotus discloses 
some interesting particulars in regard to the method of pro- 
moting and financing this important metropolitan railway 
undertaking. Up to the present time the construction and 
other work has been carried on by the London and Globe 
Finance Corporation (Ltd.). By contracts already entered 
into, the Company will pay this Corporation £3,096,000— 
namely, 22, 322, 500 in cash or shares, and £773,500 in 4 per 
cent. debenture stock—for the following considerations. 
(Note, by the way, that the sum to be paid is equivalent to the 
entire share capital and all but £89,000 of the total borrowing 


powers.) 


Tue considerations are that the Corporation shall construct 
and equip the line for а three-minutes' service of trains; run 
it for one year after it is opened for public traffic; and hand 
over possession of the entire undertaking, together with а 
working capital of 250,000, to the railway company. 
Somewhat unusual as is this method of promoting an 
engineering undertaking of the character of the Baker-street 
and Waterloo Railway, it has this recommendation to 
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shareholders, that it throws all the many risks during the 
construction and the early period of working the line upon 
the London and Globe Finance Corporation. On the other 
hand, it ig questionable whether the railway company has not 
shifted off these risks at somewhat too high a price. Natu- 
rally, the financial corporation must protect itself against 
contingent and unforeseen risks; and this it can do only by 
charging a proportionately high price for its contracts and 
considerations. In disburdening its shoulders of the load 
during the earlier stages in the progress of the line, the rail- 
way company may find that it has burdened itself in perpetuity 
with the dead load of excessive capital—an evil which it 
would feel the effects of when it comes to take over the 
undertaking. 
— 

Pror. Perry, in his presidential address last week, alluded 
to the differences between the Kew Observatory authorities 
and the London United Tramways Co., and made reference to 
the conference which had taken place between the parties 
interested and representatives of the Board of Trade. In 
another column of this issue we give an account of the 
proceedings at this conference, which are of more than local 
interest, as the settlement of the present controversy will 
apply also to future traction schemes in the neighbourhood 
of magnetic observatories. It is significant of the acute 
state of feeling on both sides, that, in spite of the earnest 
persuasive efforts of Sir CounrENAv BorLx, the Permanent 
Secretary of the Board of Trade, no compromise could be 
arrived at. Although it is eminently a case for compromise, 
and one in which compromise should not only have been 
possible but easy, we cannot but welcome the final result of 
the conference, viz., that the Board of Trade is to draft 
regulations аз to the extra precautions (if any) which are io 
be adopted by the tramways company. These regulations, 
prepared by a department which will act without bias towards 
either side, will, no doubt, be applicable to all cases of & like 
nature and will, once for all, settle the course that i is to be 
adopted in the solution of a difficult problem. 


— — 


Tue Paris Exhibition was closed on Monday, and opinions 
are varied as to whether it is to be designated а success or 
a failure. We are not concerned with its financial results, 
or whether the bondholders, the unlucky concessionaires, or 
the exhibitors relegated to the  oubliettes beneath the 


galleries, are most to be pitied. The effect on the electrical 
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engineering industry has been considerable, and, on the 
whole, propitious, British firms did not take much advan- 
tage of the facilities offered them to exhibit their wares ; 
but, on the other hand, the British engineer has had 
а unique opportunity to see exactly what competition 
he has to cope with in the markets of the world. Our 
special correspondent (whose series of notes on the exhibition 
is, by the way, not closed with the exhibition itself) describes 
this week machines made in Belgium, Austria, Hungary, and 
even in Holland, which our engineers cannot afford to pass by 
with contempt ; and, altogether, an excellent collection of the 
products of electrical engineering firms of different nations 
was assembled and afforded the possibility of instructive 
comparisons, even if no startling novelties or epoch-making 
inventions were brought forward. Undoubtedly, from the 
electrical engineer's point of view, the exhibition has been a 


Success. € 


No less than three deaths from electric shock occurred on 
Monday and Tuesday this week, and once again attention is 
attracted to the dangers of high-pressure electric current. 
One of the accidents occurred on the now notorious switchboard 
at the Manchester-square station of the Metropolitan Electric 
Supply Co., which has already been the cause of several fires 
and one other fatal accident. This switchboard has been 
remodelled lately, but it is evidently still a source of danger. 
In our opinion, no switchboard should be allowed in a gene- 
rating station in which, as even in the rebuilt one at Manchester- 
square, it is possible merely by putting out one’s two hands, 
to touch simultaneously two metal surfaces at a difference 
of potential of 1,000 volts. Of course, all the engineers and 
switchboard attendants know that the panels are dangerous, 
but it is just this familiarity that breeds the proverbial 
contempt in the case of risks of this kind. Since the 
inquests on the victims at Newport and Cheltenham have 
not yet been concluded it is premature to comment on these 
two cases. In general, however, both in generating stations and 
sub-stations there is too much laxity with regard to the efficient 
protection of high pressure metals, and if at Cheltenham or 
Newport the accident has been through an absolutely unpre- 
ventable cause, an examination of the records of deaths from 
electric shock will show that this would be an exception. 

* 

In a Paper read before the Glasgow local section of the 
Institution of Electrical Engineers on Wednesday, Mr. CuawEN 
ventilated a grievance. When the Board of Trade regulations 
were remodelled in 1896, and the limit of pressure permissible 
on а consumer's premises was increased to 250 volts, there was 
general jubilation, and ‘ declared” pressures of 200, 210, 
220, and 230 volts came into vogue. Mr. CHAwEN, when 
he took in hand his fine extension of the Glasgow electric 
supply system, adopted 250 volts as his „ declared 
pressure, but in this he stands alone. The Board of 
Trade interpretation of its own regulations is that 
250 volts is the outside limit, and that, if the supplier of 
electrical energy desires to take advantage of a permissible 
4 per cent. variation in pressure, he must declare 240 volts as 
his voltage at consumers’ terminals. This interpretation of 
the regulations has been no secret, at all events during the 
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past year, for just a year ago (The Electrician, Vol. XLIV., 
р. 91) we called attention to it. If Mr. Снлмех has been 
successful in evading it he is to be congratulated and not 
to be condoled with. The Glasgow electric lighting system 
will be handed down to posterity as the only one in Great 
Britain at the opening of the new century in which a pressure 
so high as 250 volts was constantly available to its consumers. 
— — . ——— ß ß——ů— 


Royal Society. — Among the Papers down for reading yester- 
day was: Argon and its Companions, by Prof. Ramsay, 
F. R. S., and Dr. Travers. 

The Tramways and Light Railways Association.ä— The 
Council of the Tramways and Light Railways Association has 
appointed Mr. Norman Thompson, B А (Cantab), A. I. E. E., 
Secretary of the Association. His offices are at Clun House, 
Surrey-street, Strand. 


Institution of Electrical Engineers. —We are informed by the 
secretary that an extra meeting of the Institution will be 
held, by kind permission, in the rooms of the Institution of 
Mechanical Engineers, at 8 p.m., on Thursday, November 29th, 
when а Paper will be read by Mr. W. É. Langdon, vice- 
president, on ** The Supersession of the Steam by the Electric 
Locomotive.“ 

Personal.— We learn that Mr. C. H. Wordingham, the city 
electrical engineer at Manchester, has intimated to the Elec- 
tricity committee of the Manchester City Council that he will 
not renew his engagement with the Corporation when it 
expires on March 81,1901. Mr. Wordingham originally super- 
vised, for the consulting engineer the late Dr. John Hop- 
kinson, the erection of the Manchester electricity undertaking, 
and in 1892 was appointed resident engineer-in-charge. 

The Académie des Sciences.— The Académie des Sciences at 
its last meeting selected by ballot two names to be submitted 
to the Minister of Public Instruction as those of candidates 
for the chair of Physics and Mathematics rendered vacant at 
the Collége de France by the death of M. Bertrand. In the 
ballot for the first candidate M. Brillouin obtained 26 votes, 
and M. Marcel Deprez 17. In the ballot for the second 
candidate M. Marcel Deprez obtained 27 votes out of 82. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia— Cyprus. June 21, 1899 ... — 
Tangier— Tarifa. Jan. 3, 1900 — 
Ceara—Maranbam Feb. 20,1900 .. Nov. 15, 1900 
Parí—Maranham ..........—... Mar. 2,1900 . — 
MOle-St. Nicolas — Cap Haitien Mar. 7,1900 .. — 
Zanzibar—Mombasa ............ Sept. 20, 1900 — 
Pararmaribo— Cayenne Oct. *6,1900 ... — 
Havre—Waterville ............... Nov. 8, 1900 — 
Aden — Zanzibar . Nov. 9, 1900 — 


Wireless Telegraphy in Hawaii. — We notice, in a recent 
number of the Western Electrician, of Chicago, that 
it is reported from the Hawaiian Island that the Marconi 
system of wireless telegraphy introduced there for inter- 
island communication has not been entirely successful. The 
signalling between Honolulu and Molokai is not satisfactory. 
It i8 assumed that the heights of the upright conductors at the 
two points have not been sufficient, and that when this fault 
is remedied all will work satisfactorily. 


Obituary.— We regret to announce the death of Herr 
Johannes Hausmann, chief engineer at MM. Felten and 
Guilleaume's cable works. Herr Hausmann, who had been 
in the service of the firm for nearly 25 years, was в 
valued servant and had earned the esteem and respect of 
all his colleagues.——-We also learn with regret that 
M. Jules Sarcia, one of the pioneers of electrical industry 
in France, has passed away, Не was the collaborator of 
Marcel Deprez in his historical experiments on the electrical 
transmission of power, and during several years was manager 
of the Société pour le travail électrique des métaux. 

New Canadian Cable.—It is announced that Mr. R. R. 
Dobell, à member of the Canadian Ministry, has declared, in 
а speech at Quebec, that the Canadian Government intend to 
lay a short cable from Belleisle (Newfoundland) to Scotland, 
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via the North of Ireland, at an estimated созі to Canada of 
£200,000. Mr. Dobell i3 reported to have stated that 
Denmark would join in the project, and that the rate for 
messages would be 6d. per word. We have not been able to 
obtain any confirmation as to the revival of this old project, 
but presumably the existing landing rights of the Anglo- 
American Telegraph Co., so far as Newfoundland-Labrador 
is concerned, will in any case be respected. 

Society of Model Engineers.—The annual general meeting 
of this Society was held in the Memorial Hall, Farringdon- 
street, E.C., on Thursday, November 8th, at 7 p.m., about 60 
members being present. The business included the altera- 
tions of rules and the election of officers for the ensuing session, 
which resulted as follows: Chairman, Mr. Percival Marshall, 
A.LMech.E. ; vice-chairman, Mr. Jas. C. Crebbin ; hon. secre- 
tary and treasurer, Mr. Herbert Sanderson, The Mount, Ealing, 
W. Committee: Messrs. W. J. Tennant, A. M. I. Mech. E., 
A. M. H. Solomon, W. Bashford, and A. Loebl. The conver- 
sazione of the Society will be held on Saturday, December 1st, 
and all particulars of this and conditions of membership of 
the Society may be obtained from the honorary secretary. 

Wireless Telegraphy on the Ostend Boats.—On Friday 
last the official trials of the Marconi installations took place, 
and proved completely satisfactory. The Belgian Govern- 
ment officials, after viewing the instruments on board the 
% Princess Clementine, went to La Panne, the land station, 
while the vessel started for Dover. Messages were con- 
tinually exchanged during the journey, and, just before 
reaching Dover one was received from M. Gérard, the chief 
of the Belgian Cabinet, conveying his congratulations to the 
Marconi Company. This message was transmitted to Dover- 
court, near Harwich, thence to Chelmsford, and by telephone 
forwarded to the London office of the company. The Belgian 
authorities intend, it is said, to have other of their vessels 
fitted, and there appears once again to be some prospect of 
installations being placed on the Dover-Calais boats also. 


Electrical Engineers (R.E.) Volunteers.—An exploder, in the 
shape of a small portable dynamo enclosed in an iron case, 
captured from the Boers in South Africa by the Electrical 
Engineer Volunteers, has been brought home by Major 
Crompton and presented to the Institution of Electrical 
Engineers. It is believed to be the apparatus used by 
Theron for blowing up bridges and doing extensive damage. 
At the meeting of the Institution on November 8th, 
Major Crompton, in presenting it, mentioned that the train 
in which he travelled back to Cape Town had been attacked, 
and 16 was only by a rare piece of good luck that he had been 
able to retain possession of the capture, Some amusement 
was occasioned by Mr. Swinburne pointing to the name plate 
upon the case, with the remark, **It has Siemens’ name on 
it." Mr. Alexander Siemens, who was present at the Council 
table, immediately explained, ‘‘ Not ours,” the legend on the 
plate being, as a matter of fact, “ Siemens and Halske. 

Fatal Accidents at Electricity Works.—On Monday last an 
unfortunate accident occarred to Mr. Thomas Griffiths, 
assistant electrical engineer at the Newport (Mon.) electricity 
works. It appears that he was engaged in some work on the 
2,000-volt switchboard and came in contact with some live 
metal upon it. Death was almost instantaneous. The 
inquest was formally opened on Wednesday and adjourned to 
to-day, when probably further particulars will be forthcoming. 
Another fatal accident occurred at Cheltenham on 
Tuesday to a jointer, Richard Edwards, who was working in 
one of the sub-stations, together with two other men. It 
appears probable that Edwards fell against a live transformer, 
in his fall partially removing the indiarubber mat with which 
it was enveloped. The sub-station is roomy (15ft. by 14ft. by 
11ft. high) and well lighted, and the transformers at 
which the men were working were not live at the time. 
The inquest was opened on Wednesday, and after formal 
evidence of identification had been given by the widow, the 
inquiry was adjourned for a week to allow of the attendance 
of the inspector of factories for the district. The coroner, 
in his remarks, referred to the post mortem examination, held 
the previous evening, which revealed no weakness of the 
heart or other organs sufficient to account for death, apart 
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from some shock to the system, such as that of receiving an 
electric current. That being so, the circumstances demanded 
the fallest inquiry before the jury were able to arrive at the 
cause of death. So far as he could see, the oocurrence was one 
of those to which persons were subject to who were engaged 
in work similar to that of the deceased man. Another 
case of death by shock occurred on Tuesday at the Man- 
chester-square Station of the Metropolitan Electric Supply 
Co. An account of this will be found in the detailed report 
of the inquest in another column. 


The Automobile Anniversary—Onut of the 149 vehicles 
entered for the ‘‘Anniversary” motor-car run from London 
to Southsea last Saturday, 103 bearing official numbers 
started from the Horse Guards, Whitehall. Seven others, 
without numbers, also started from Whitehall, and many 
more joined en route. Of the 103 numbered vehicles only 17 
failed to reach Southsea. A feature of the run was that, for 
the first time on record, an electrical vehicle completed the 
trip. This car was the Powerful,“ which took part in the 
trials at Chislehurst last week. It has been introduced into 
this country by the British and Foreign Electrical Vehicle Co. 
(a concern which has taken over the London Electrical Cab 
Co.’s premises at Lambeth), and is equipped with two electric 
motors of 8 N. H. p. each geared on the Kriéger " system to the 
front wheels. Thecar, which accommodates only two persons, 
has a battery of 60 '* Leecoll" cylindrical electrode cells on board, 
with a capacity of 250 ampere-hours, and weighing about 8,8601Ь. 
The complete weight of the car is about 2} tons. At Guildford, 
whilst the driver and his passenger lunched, the cells were con- 
nected to the Supply Company's mains for about an hour and 
the car reached Southsea without any further charging. The 
quieti running of this vehicle was much admired and commented 
on а& all the towns through which it passed. Going up 
the Hindhead it ran at an average speed of 8} miles an hour, 
which, although it appears a very fair rate considering the 
character of the incline, is much below what some of the oil- 
driven cars made. For instance, Mr. Mark Mayhew’s 16 El. p. 
Napier car attained the summit at 24:9: miles an hour, and 
four or five others approached very closely to this figure. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 
TO-DAY (FRIDAY, ) November 16th. 
Norta-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7.40 p.m. General Meeting in the Sunderland Literary Society's 
Lecture Hall, Fawcett-street, Sunderland. The business of the 
evening includes a discussion on the Paper, by С. H. Innes, on 
" The Stress Produced in a Connecting Rod by its Motion," and 
a Paper on Liquid Fuel,” by E. L. Orde. 

INSTITUTION OF MECHANICAL ENGINEERS, 

8 p.m. Ordinary General Meeting. Paper to be read and discussed : 
“Capacity of Railway Waggons as affecting Cost of Transport, 
by J. D. Twinberrow. 

ELgcTBRO-HARMONIC SOCIETY. 

8 p.m. Concert (Ladies’ Night) at the St. James’ Hall Restaurant 

(Banqueting Hall), Regent-street, W. 
WEDNESDAY, November 21st. 
RovAL MICROSCOPICAL SOCIETY. 

7.30 p.m. Meeting at 20, Hanover-square, W. 

RovaAL METEOROLOGICAL SOCIETY. 

7.80 p.m. Ordinary Meeting at the Institution of Civil Engineers, 

Great George street, Westminster, S. W. 
SOCIETY OF ARTs. 

8 p.m. First Ordinary Meeting of the Session. 

Sir John Evans, F. R. S. i 
THURSDAY, November 22nd. 
RoyaL SociETY. 

4.80 p.m. Ordinary Meeting at Burlington House, W. 

INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Paper to be read : “ Telegraphs 
and Telephones at the Paris Exhibition, 1900," by John Gavey. 
INSTITUTION OF ELECTRICAL ENGINEERS. - | 
Opening Meeting of the Dublin Local Section at the Royal 
Dublin Society. 
FRIDAY, November 23rd. 


Opening Address by 


PHYSICAL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) “ The Anomalous Dispersion of Carbon," by 
Prof. R. W. Wood. (2) "'The Liquefaction of Hydrogen," by 
M. W. Travers. (3) "On the Refraction of Sound by Wind,” 
by Dr. Е. Н. Barton. 


112 


THE ELECTRICIAN, NOVEMBER 16, 1990. 


THE PARIS EXHIBITION.—XII.* 


(BY OUR SPECIAL CORRESPONDENT.) 


The third of the Belgian dynamos ought by rights to have 
been mentioned first of all, and, in fact, to have been described 
before the machines of the other countries, as it was the first 
to be in operation. It was а Kolben machine driven by a 
Carels engine. The engine was а tandem compound one 
with Corliss valves and designed for 100 revs. per min., 
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FiG. 75.— GENERAL ViEW OF CARELS-KOLBEN GENERATING SET. 


although at the Exhibition its speed was only 94 revs. per 
min. Fig. 75 is а general view of the engine and dynamo. 
The main dimensions are: Diameter of H.P. cylinder, 
660mm. ; L.P. cylinder, 1,060mm. ; stroke, 1,150mm. ; and 
it is designed for a pressure of 10 kilogrammes рег 
square centimetre, at which, running condensing ai its 
normal speed and with an expansion of 18 times the 


Fic. 76.—WINDING THE ARMATURE OF THE KOLBEN ALTERNATOR. 


original volume of steam, it develops 1,000 H.P., its maxi- 
mum output being 1,300 m.r. The valves follow more 
or less the Sulzer lines. А section of the high-pressure 


* Previous articles appeared in The Electrician of my 20 and 27, 
August 3, 24, and 31, September 14 and 28, October b, 12, 26, and 
November 2. 


valve is shown in Fig. 77. It is seen that both admission 
and exhaust valves are controlled by the same eccentric, and 
the details of the gear are clearly seen in the figure, and 
require no further explanation. 

The dynamo is a three-phase alternator, to generate 
current at 8,000 volts and 50 «^ per second. The flywheel 


magnet has 64 poles, and is made in two castings. The 
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Fio, 78.—SEcrioN or KOLBEN ALTERNATOR, САГЕ, 1: 50. 


double design of the arms is clearly seen in Fig. 78, which 
furthermore shows the configuration of the armature casting 
and the method of fastening on the pole pieces to the flywheel 
rim. The core magnets are of oval section, and have cylin- 
drical projections which fit exactly into corresponding 
holes in the flywheel rim. The poles are laminated 
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and cast into the steel cores. Copper ribbon 25mm. | coils as well as single magnet coils can be replaced without 
5mm., wound on edge, is employed for the сой, | difficulty. It is also adjustable in a vertical direction by 


y 
and the windings are insulated from one another by | means of heavy bolts resting on cast-iron sole plates. The 
means of parchment paper. The armature or stator has a total weight of the dynamo without exciter is 63 tons. 
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Fic. 79.—1,200 KiLOvOLT-AMPERES Ganz 5-PHASE ALTERNATOR. SCALE 1: 60. 


laminated iron core with deep slots which are insulated by | The exciter is a six-pole continuous-current machine whose 
micanite troughs. The high-pressure winding within these | armature is keyed directly on to the main engine shaft and is 
overhung beyond the outboard bearing of the engine. In 
spite of its slow speed it generates an exciting current of 


Fic. 80.—100 kw., 530 VOLT GANZ 3-PHASE ALTERNATOR. Fic. 81.—SMAlI.L Ganz Continuovs-CURRENT DYNAMO. 


slots consists of 96 coils. Fig. 76 shows one-half of the | 80 amperes to 100 amperes at 100 volts. The current from 
armature carcase being wound in Messrs. Kolben's shops. The | the alternator was chiefly employed for lighting Old Paris,” 
whole frame can be shifted axially, so that single armature | there being a sub-station containing seven three-phase trans- 
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formers which reduced the pressure to 110 volts, at which 
voltage the current was employed for lighting by arc and 
incandescent lamps. The Kolben Co. is hardly to be blamed 
that a humming arc lamp was installed in the Colonne 
concert room. 

-Messrs. Ganz & Co.'s exhibits were more scattered, and did 
not occupy such prominent positions as those of some of the 
other large firms. Two fine Ganz three-phase alternators 
were shown in the Austrian and Hungarian sections, and one 
of these machines (the опе in the Austrian section) is illus- 
trated in Fig. 79, which gives some interesting details of its 


Scale of Feet 
1 2 3 


Fig. 80 is interesting from the manner in which the exciter 
is fixed on the alternator frame. The machine is built for an 
output of 100kw., with power factors from 1 to 07, at a 

ressure of 830 volts and a speed of 420 revs. per min. The 
field magnets have 40 cylindrical poles, and the frequency is 
42 . Тһе exciter develops a maximum of 100 amperes at 
20 volts, and its current is led to the field magnets by a 
wire through the hollow shaft of the machine, the casting 
itself being used as a return. In the details of its design 
the machine resembles the large one described above and 
shown in Fig. 79. Its complete weight is 4 tons. 
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Fic. 85.—500-vorr, 600-AxPERE DYNAMO BY THE " ELEKTROTECHNISCHE INDUSTRIE," HOLLAND. 


design. The machine generates 1,200 apparent kilowatts at 
a pressure of 2,200 volts. As seen in the illustration, it is of 
the flywheel type with a fixed laminated armature. There are 
40 poles, each one with a single layer of copper ribbon, the 
turns being insulated from one another by rice paper. This 
insulation is said to suffice as the exciting current is at a very 
low ‘pressure. The armature cores are made up of jmm. 
sheet with numerous passages for ventilation, and the arma- 


Fic. 84,— GENERAL View or DurCH ENGINE AND DYNAMO. 


ture winding consists of insulated cables laid in micanite 
tubes. In the dynamo illustrated, there are three slots per 
pole; but in а similar machine with 48 poles instead of 40, 
and a irequency of 50 instead of 42^. per second in the 
Hungarian exhibit there were only 2} slots per pole for the 
winding ofeach phase. The rating of 1,200 kilovolt amperes is 
for a power factor of 0°7 and this machine is designed for 
420 per second. The internal diameter of the armature is 
4,100mm., and the total weight of the machine is roughly 
45 tons, about half of which is the weight of the flywheel 


magnet. 


In Messrs. Ganz's exhibit were also some four-pole con- 
tinuous-current machines of an airy and rather unusual 
design shown in Fig. 81. They are of small output, up to 
about 20kw., at pressures of 120 volts, and presumably they 
are intended for use as boosters and balancers, and the simple 
design has been adopted to combine cheapness with good 
ventilation. 

Among the Austrian exhibits may be mentioned a fine 
1,000kw. continuous-current machine built at the Vienna 
works of Messrs. Biemens and Halske. It was driven by & 
vertical triple-expansion Ringhoffer engine, being placed 


between the two lines of cylinders and run at 95 revs, per min. 


The armature of the dynamo was screwed to the flywheel of 
the engine. Considering its output the dynamo is very 
small, the diameter of the drum-wound armature being onl 
2°5m., and the width of the armature core 54cm. The 
machine is wound with ** Arnold” series-parallel winding. 
Although the dynamo is 14 polar the winding of the armature 
has only 10 parallel circuits. The distance of the polar 
surfaces from the armature core increases in the direction of 
rotation of the armature as sketched in Fig. 82. The follow- 
ing are the main dimensions of the machine :— 


External diameter of the armature, 2,500mm. 

Width of the armature core, including ventilation slots, 540mm. 
Aggregate width of ventilation slots (5mm. to 10mm. each), 50mm. 
Number of slots for winding, 286 

Dimensions of ditto, 13mm. x 50mm, 
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'Radial depth of armature iron, 180mm. 

‘Winding 1,144 bars 4mm. x 18mm. in 10 parallel circuits. 
Current density iu armature at normal load, 2:52 amp. per eq. mm. 
Maximum induction in teeth, 24,900 C.G.S. units. 

External diameter of commutator, 2,080m1n. 

Length of commutator, 270mm. 

Number of commutator bars, 572. 

Width of insulation between commutator bars, 08mm. 
Aggregate surface of carbon brushes (both poles), 2 x 370 sq. em. 
Current-density at 2,000 amperes load, 54 amp. per sq. cm. 
Number of poles, 14. 

Air-gap at leading horn, 8mm. 

Air-gap at trailing horn, 12mm. 

Cross section of yoke, 1,600 sq. cm. 

Mean field in air-gap, 9,000, C.G.S. units. 

Internal diameter of yoke, 3, 560mm. 

Outer diameter of yoke, 3, 880mm. 

Number of turns on each field coil, 770. 

Diameter of wire on field coils, 50mm. 

Ampere turns per pole at full load, (about) 18,500. 

Total loss at full load, 18kw.— 1:5 per cent. 

Total weight of machine, exclusive of shaft, 45°6 tons. 
Calculated efficiency, exclusive of friction losses, 95 per cent. 
Temperature rise after 24 hours’ running at full load, 50°C. 


Among the dynamos generating current for exhibition 
ses was а continuous-current machine, built by the 
** Electrotechnische Industrie,” of Slikkerveer, Holland. А 
general view of this dynamo, which is driven by a Stork 
engine, is shown in Fig. 84, and the details of the dynamo in 
Fig. 88. The machine is designed for 600 amperes at 550 volts. 
It is mounted between the two cranks of the cross-compound 
engine, the main dimensions of the latter being: Н.Р. cylinder, 
580mm. ; L. P. cylinder, 875mm. ; stroke, 1,000mm. The speed 
of the set is 115 revs. per min. The engine is constructed to 
work with superheated steam of 150lbs. pressure at a tempera- 
ture of 350°C. No steam jacket is employed for either cylinder. 
The high-pressure piston rod has its stuffing box lined with 
cast-iron and asbestos packing rings, and these are found quite 
suitable for use with the superheated steam, having given 
no trouble. The bedplate of the engine is made in 
two parts, one for each cylinder, extending from the 
cylinder to the main bearing, and with cylindrical guides 
for the cross heads, the whole resting for its full length 
on masonry. The connecting rods, cranks and crank shafts 
are made of Siemens-Martin steel. Steam is admitted into 
both cylinders by means of double-seated valves, the exhaust 
valves being worked independently by means of eccentrics. 
Maker’s tests of the steam consumption of the engine are said 
to have given 4 to 43 kilogrammes per horse-power per hour 
with steam at 375°C. 


The dynamo is a 10-pole machine and shunt-wound. The 


magnet field is of cast-steel, with poles of circular section. 
The diameter of the armature is 2mm., and its width 400mm. 
This is formed of discs (each disc consisting of eight segments) 
insulated from one another by paper and carried on a cast-iron 
spider with dove-tailed projections on the segmenis, sothat there 
are no bolts through the armature iron. The armature has 
224 slots insulated with micanite troughs, and each containing 
four conductors of laminated copper strip measuring 3mm. 
by 20mm. Drum winding is employed, and the winding at 
the back end of the armature is bent round so that the only 
soldered joint is at the commutator end. The connections of 
the armature windings to the commutator are of Rheotan," 
a high resistance material. The commutator has 448 hard- 
drawn copper segments mica insulated. Its diameter 
is 1:5 metres, and its useful width 800mm. There 
are four carbon brushes per pole. The carbon brushes 
are held in their place by wooden wedges so that 
no binding wires are necessary. Six amperes are required 
for exciting the field magnets—or 1 per cent. of the 
fall output. The armature weighs 64 tons and the whole 
generator about 26 tons. The machine is designed so that by 
connecting the armature windings in two parallel sides with 
the commutator bars the machine can be used to generate 
1,200 amperes at 250 volts. The commutator has been 
designed to take this double current without overheating. 


‘Erratum.—On p. 40 of the article in The Electrician for 
November 2, column one, fourth line from bottom, for Fig. 72 
read Fig. 71; and column two, line nine, for Fig. 73 and 
Fig. 74 read Fig. 72 and Fig. 74. 


RITCHIE’S TELAUTOGRAPH. | 


We referred a few weeks ago to a new writing telegraph, 
the invention of Mr. Foster Ritchie. We had had an oppor- 
tunity of testing its capabilities on that occasion, but were 
requested not to publish a technical description of the instru- 
ment at once, owing to the foreign patents not having been 
fully secured. Now, however, we are in the position to give 
a detailed account of this most ingenious instrument, the 
Telautograph Co. having invited us to view it a second time, 
when Mr. Ritchie patiently explained to us the details of its 
construction. 

Fig. 8 shows the principle on which the instrument is based 
and Fig. 2 is a diagram of the connections. The pen is fixed 
at the extremities of two links, A and B, which are fixed to 
the arms of two otherwise independent rheostats, C and D. 
Each of these is connected through the battery to one of the 
two lines and has a total resistance of 7,000 ohms, divided 
into 496 steps. One of these rheostats is shown by the side 
of the instrument in Fig. 5. Thus currents, varying in 
magnitude with the position of the pencil, are sent along the 
two lines which connect the sending and receiving instrument. 


Fig. 1.—GENERAL VIEW oF INSTRUMENT, 


The receiving part of the instrument consists of two large 
d’Arsonval galvanometer movements, with strong controlling 
springs to ensure constancy. The spindles on which the 
moving coils are fixed are connected to a link motion corre- 
sponding to that of the transmitter part of the instrument, 
and move a pen ae а similar piece of paper. 

Having indicated the general principle on which the instru- 
ment is based, we now come to its constructive details. Ag 
is seen in Fig. 2, a battery is placed at each end of the line, 
these two batteries being normally in opposition. Before 
starting to write, the operator takes up the pencil, seen in the 
general views of the instrument, Figs. 1, 5 and 6, and, with 
the point of it, pushes back a lever at the left of the lower or 
transmitter part. This works a mechanical grip, which 
clutches the paper and moves it forward about iin., and at 
the same time operates a switch reversing the home battery, 
cuts off the receiving part of the home instrument, and oon- 
nects up the transmitting portion. A further movement of 
this lever momentarily opens up the circuit of the home 
battery, the reason for which will be explained presently. 
The paper is 5in. wide, and a length of about 2in. is exposed 
at one time. During the motions of the pencil on the paper, 
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currents varying in strength are sent along the lines F and G, | mechanical forces come into play, so that the controlling 
returning in each case by the earth. ring attached to the moving coil is strong, and, as a matter 
The lower part of Fig. 2 represents the transmitting part ot fact, so strong that the spindle of the moving coil is merely 
of the home station, and the upper part the receiving part of | held between centres, jewels being unnecessary. Thus the 
ibe distant station, but the complete instrument in each case | motion of the coil is decisive and dead-beat, and, moreover, 
is made up of а transmitter and а receiver. Н and К are the | adjustment is easy and the whole mechanism is substantial. 
coils of the d’Arsonval galvanometer movements, these move- 
ments being also seen distinctly in Figs. 5 and 6. The 
coils have about 600 turns of silk-covered wire impregnated 
with shellac varnish, and only the coil revolves, the cylindrical 
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After traversing the moving сой on its way io the 
distant battery, the current passes on either side through s 
relay E' and E. These relays are so adjusted that the 
weakest current (sent when the pencil is at the top left-hand 


Fic. 2.— DIAGRAM OF CONNECTIONS. 


piece of iron at its centre being fixed. The magnets are 
electromagnets excited by the local battery. An interesting 
feature of the instrument is that, instead of extreme delicacy 
being attempted in the construction of these movements, the Fic. 4.—DETAILS OF PAPER SHIFTER. | 
reverse is the case. Twenty-four-volt secondary batteries are | | tures to 
employed at each end of the line, and the rheostat naturally | corner of the paper) just suffices vo cause their 8 5 
forms the greater part of the resistance in the circuit, so that be attracted. When the current is momentary relay Ё' 
fairly strong currents, telegraphically speaking, flow through | by moving the paper-shifting and starting lever, is flowing 
the coils. Added to this that the magnets of the d'Arsonval drops back. This causes the current normally entaril) 
system are highly magnetised, it is seen that considerable | through the paper-shifting magnets P to be mom 
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interrupted, and the release and re-attraction of the armature 
of P actuates the grip which moves on the paper. The 
details of ihis paper-shifter are shown in Fig. 4, 
which is more or less self-explanatory. The whole 
frame Z rocks backward and forward when the 
current through the coils is interrupted and re-made. 
L and M are merely stops. The relay E is for the 
purpose of signalling. A press-key on one side of the 
transmitter-(not shown in the diagram Fig. р оп 
being depressed breaks line F and puts line G to 
earth. This causes the relay E' to release its arma- 
ture and the relay E to make a contact at О, so that 
the local circuit of the bell N is closed and the bell 
rings. It should be mentioned that to avoid а 
multiplicity of lines in Fig. 2 all the wires leading 
to the battery are not shown but some are broken off 
and + or — marked against them. 

We now come to the ingenious device by means of 
which no characters are written on the paper at the 
distant station unless the pencil is actually pressing 
on the paper at the transmitting end. Motions of 
the pencil are transmitted to the pen, but the latter 
does not touch the paper until the pencil does. 
Normally the “ pen-lifting " magnet Q is excited by 
the local circuit, the armature of the relay R being 
against the left-hand stop. This magnet Q raises the 

from the paper by slightly moving the cross-bar 

n in а horizontal direction away from the vertical 
paper. When, however, the pencil presses upon the 
laten on which the paper is stretched, it puts the 
battery in contact with the screw T, which closes the 
primary circuit of a small induction coil I whose 
hammer vibrates. Thus a vibratory secondary current 
is transmitted to line G through the condenser U, 
and passes to the receiving end, through the con- 
denser V, and energises the relay R. This breaks 
thé local circuit of the magnet Q and allows the pen 
to fall back on the paper. The vibratory current 
returns by the line F, and not by earth, so that it Fic. 5.—GENERAL VIEW OF TELAUTOGRAPH (cover removed). 


does not affect neighbouring telephone circuits. The circuit. 
KEE'H has fairly high self. induction, and therelays E" and E are 
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not influenced. It is also noticed that the local current 
reaches Q through the secondary contacts of the relay 
E' as well as of the relay R, so that when the appa- 
ratus is not in use and no current is flowing through 
E, no current is being wasted in the pen-lifting 
magnet. The same applies to the magnet P. 

On finishing his message, and before laying down 
his pencil, the operator must press down, with the 
point of the pencil, a small plunger key on the left of 
the instrument to reverse the home battery so that it 
opposes the distant one, and to connect up the 
receiver to line instead of the transmitter. This. 
switch is not shown in the diagram. The action of 
depressing this plunger also opens a local bell circuit, 
which is, moreover, opened at another contact so long 
as the operator’s arm is resting on the desk. If, there- 
fore, he retires from the instrument without switch- 
ing off by depressing the plunger key, the bell circuit 
is closed and the bell rings until the omission has 
been remedied. 

A telephone is employed in connection with the 
instrument. When the telephone is on its hook, the 
writing telegraph is connected to the lines in the 
manner already detailed, and on removing the tele- 
phone the writing telegraph is disconnected and the 
ordinary telephone connections substituted. The 
telephone is seen to the left in Figs. 1, 5 and 6. 

As already mentioned, a 24-volt secondary battery 
is employed at each end, and with this the instru- 
ment is found to work well on a line up to 300 ohms 
resistance. The resistance of each of the moving 
coils is about 185 ohms, and of the relays only about 
20 ohms each. | 
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Ета. 6.— GENERAL VIEW OF TELAUTOGRAPH (cover and paper removed). tube conveys the ink to the paper. Each time the 
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paper is moved on by pushing over the paper-shifting lever, 
and the circuit is thereby broken, the pen returns automatically 
to the inkpot on the isobath principle, as seen in Fig. 4. 
Ав mentioned in our previous note on Mr. Ritchie's inven- 
tion, writing and sketches are reproduced distinctly and 
legibly by the apparatus, and, although the handwriting is 
somewhat distorted, its character does not disappear. 


THE SCHUCKERT SURFACE-CONTACT 
TRACTION SYSTEM. 


Messrs. Schuckert & Co., of Nuremburg, have had excep- 
tional facilities for experimenting with their surface-contact 
stem of electric traction. In 1896 they commenced laying 
lown a line in Munich, and since then they have had oppor- 
tunities of observing its defects and how they might be 
eliminated, so that in the summer of last year they were able 
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DiAGRAM ОЕ Municg CAR CONNECTIONS, 


to put in an improved system, Which, we are informed, has since 
given no trouble. In the present article, we propose to describe the 
system with the firm's most recent innovations. 

On p. 121 is a diagram showing the connections of the surface studs, 
relays, &c. I, 2, 3, &c., to 6 on the figure represent the contact knobs, 
and each of these is .conneeted to a relay or switching apparatus 
placed in а switchbox along the line of route. The switching 
apparatus contains a cqqtact lever (7 to 12 in the figure) and two 
eile, one of which (13 t0*18) serves to lift the lever, and the other, 
which is doubly wound'(19 to 24 and 25 to 30), serves to break 
contact. The coils are so connected that when the contact-making 
coil of one relay is energised, the contact-breaking coils of the relay 
behind is also in circuit, so that only one knob can be alive at one 
time.. Thus the contact-making coil 16 of knob 4 is permanently 
connected to the upper draw-off coil 23 of contact stud 5, and to the 
lower draw-off coil 27 of contatt stud 3, the circuit being completed 
through one of these latter two coils to earth, according to the 
direction in which the car is travelling. The.coils of the contact- 
breaking magnets terminate in groups connected to the contact 

ieces 32, 33, and 34, 35 arranged s etrically with regard to the 
evers 36 and 37, which are controlled by the coils 36 to 41. This 
arrangement enables the direction of the car to be reversed. 

To trace out the action of the switches let us assume that the 
current collector 42 of the car is situated on contact stud 5, as 


shown by the full line in the drawing, and that the car is travelling 
in the direction of the arrow-head above. At starting, the current 
from a small battery carried on the car, through the skate 42, 
the stud 5, the magnet coil 17, to the magnet coil 24, and thence to 
the group of contacts 35, through the switch-lever 37, to the 
rails or return conductor. Coil 17 attracts the lever 11, causing it 


to connect the distributing cable with the contact stud 5, and 
enabling the car to proceed in the direction of the arrow-head. The 
skate reaches the stud 4 just before it leaves 5, and energises the 


BRvsH COLLECTOR. 


coil 16—this time without the help of the battery — while at the same 
time the draw-off coil of the knob just passed by the collector, but 
still beneath the car, is energised by the same current and switches 
off. The multiple switch levers 36 and 37, iu the direction of travel 
referred to, are placed over to the right touching a series of contacts 
33 and 35 respectively. These levers are reversed automatically as 


CHAIN COLLECTOR. 


soon as the skate has touched the last of the contact studs belonging 

to the group and connected with the end relay of each #01 

Should it be necessary, for instance in case of accident, to chang 

the direction in which the car is moving, this can be done by a 

4 hand switches 43 and 44 arranged at convenient distances à ong 
e route. 
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CAR WITH CHAIN CURRENT-COLLECTOR. 
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In the above description the complete details of the circuits and modus | iron case. The contact stud is of hardened cast-steel 
речи have not been ропе througb, but they аге fairly evident from the | let into the granite block, which in size and ap ce 
on p. 118 shows the circuits on the car, as arranged | resembles an ordinary paving stone. This block is set 


* The di I 
at Munich, where the trolley system is employed outside the town. 
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DisrRIBUTION Box WITH DisTRIBUTION Вох DisTRIBUTION Box C B m CONNECTION with Rats AND 
CABLE CovrLING Box. CLOSED. OPENED. POET SLEEPER. 
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into the cast-iron case with cement. The granite block 
is on the same level as the rest of the street paving, 
and the stud projects about two or three centimetres 
The figure above is а general view of the ent, 
These contact knobs are placed on straight track abou 


Contact APPARATUS UNMOUNTED. 


4 metres apart, and slightly less on curves. At points 
and crossings “dummy” surface knobs are а 
which are not in connection with the main, and only 
serve to support the skate of the car and prevent it 
coming into contact with the rail. 
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CONTACT APPARATUS WITHOUT SAFETY Contact APPARATUS COMPLETE WITH —— * 


DEVICE. ALL SAFETY DEVICES. GROUP SWITCH. 


А. section showing the contact plug and its junction box and accessory. An important feature of the system is that 1 
apparatus is shown opposite. Beneath the rails is an iron sleeper. connected . is no mechanism beneath the contact knobs. 5915 
to the rails by short pieces of I iron, and in the centre of the sleeper is a sheet- | switch relays are placed together in groups of а 
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30, and each is connected to its corresponding contact knob The fitting of the distribution boxes is effected at the works, во that 
‘by cable. The first figure on the opposite page shows the cast-iron | they have merely to be placed in their position, when the track is 
‘distribution box containing the switch relays. It is let into the | laid. The windings of the coil and the other connections end in 
roadway in upright position, the upper edge ranging even with the | contact plates for w ich there are corresponding springs in the box, 
street level. The cover resembles an ordinary manhole cover. The | so that the mechanisms are merely slipped in and can be removed 
next figure shows the box after removing cover, when an inner cover ! easily. : 
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GENERAL SCHEME OF CONNECTIONS. E 
will be noticed. This latter is shaped like a diver'a bell ; the inner Three figures opposite illustrate one of the relay switches, It con- 
channel contains oil. The third view shows the box open. By these | sists of two pairs of magnets arranged diametrically. One pair serves 
means, and without the use of any packing material, it is claimed | to close the circuit and the other to open it. The coils are pr vided with 
‘that a perfectly reliable hermetical closure is obtained, which renders | fairly fine winding, taking 4 ampere at 500 volts, The main contact, 
impossible the penetration of mud or moisture of any kind. clearly seen at the top in the figures inthefirst column is carbon-tipped, 
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PLAN, ELEVATIONS AND SECTION OF TRACK. | А 


The relays are attached to a wooden lining arranged at some centi- | and the lever turns on a centre between the four coils. As the lever 
metres distance from the iron sides of the box. The distribution | attains its switching-off position, the switching-off magnets attract 
boxes are arranged apart at distances corresponding to the number of у another armature also, which closes two contacts and short-circuits 
relays each contains (e.g., 30 x 422190 metres), and they can be placed | the switching-in magnets. Noarcrequires to beextinguished within the 
either in the centre of the track or on the side-walk. It is also | apparatus, ав the break of current to the car takes place, if at all, in 
possible to arrange the relays in a flat wall case or in pillars, &ct the street between the contact stud and the current, collector. The 
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cutting out of the relays takes place at the moment when the cur- 
rent collector touches the next stud, operating the next switch in 
such a way that from this switch a current is sent through the pull- 
off magnet coil of the previous relay. | | 

One illustration on p. 120 shows the relay fitted, as at Munich, with a 
eafety device, which provides against three of the apparatus remaining 
simultaneously in the “on” position without the automatic cutout 
coming into operation. Moreover, when no current is 
through any of the magnete,the switching lever falls by gravity into 
the “off” position. The contacts in front, which rotate with the 
switch lever, are so arranged that, so long as a third ewitch-relay is 
“on,” во that three knobs are live, a catch falls, preventing the 
driver from replacing the automatic cut-out. These automatic cut- 
outs are 9 at certain distances apart, dividing the line into 
sections. - 

The sectional switch is also illustrated on p. 120. This is arranged, 
. together with the relay, in the distribution box, and it is designed 

as an electro-magnetic switch. When a motor-car travelling an 
ordinary course passes from one section to another, the current is 
automatically switched over, as shown in the general diagram. In 
changing the direction of travelling when the car is in the centre of 
a section, the circuit operating the sectional switch requires to be 
closed by a hand-switch, as already explained. These hand-switches 
are arranged along the track at distances of 60 metres. 

In two illustrations on pages 118 and 119, representing photographs 
of à Munich car, the current collector in the form of a steel 
wire brush is clearly shown. Another form of current collector 
used is also shown, consisting of а Gall chain with numerous link discs, 

In front and behind the current collector а wide brush, the 80- 
called short-circuiting brush, is ғо arranged that it connects the rails 
with the contact stud. The contact studs not covered by the current 
collector must, as already mentioned, be dead. Should an instance 
occur in which, through some mechanical defect, the relay switch 
remains in circuit, then the short-circuiting brush would short 
circuit the stud to the rail. This would operate an automatic section 
cut-out, and the traffic on the section in question would be stopped 
until the defect was remedied. 


CARS ENGAGED IN THE AUTOMOBILE TRIALS. 


Some of the makers of the motor cars which took part in the | 


trials last week have, at our request, sent us descriptions of the 
vehicles they entered :— 

The Electric Motive Power Co.'s Four-seated Dogcart.— 
Fig. 1 gives а good idea of the carriage which is designed and 
built on the * Northey” system. The battery weighs, complete, 
l2cwt., and has a capacity of 194 H r. hours when discharged in 


Ета. 1.— Electric Motive Power Co.'s 4. seat Dogcart, 


43 hours, The series-wound enclosed motor has four poles, is sepa- 
rately slung, and drives through a double universal arm and single 
reduction spur gearing on to the differential gear of the live axle. 


The company's special controller (Fig. 2) enables ordinary speeds 
of 3, 6, 9, and 12 miles per hour respectively to be obtained by 
different groups of parallels of the cells, with alo the same number 
of reverse speeds. An important point in connection with this con- 
troller lies in the fact that the motor circuit is never broken when 
moving from one speed to another, the cells being arranged in gradual 
groupings, thus obviating any wear and tear due to sparking. 

Three brakes are arranged, one an automatic electric brake operating 
to recuperate the cells ; (2) a rim brake engaging on aluminium 


60 cells, eac 
during discharge. Great care has been taken in the design that all 
N of electrolyte shall be prevented, while corrosion is entirely 
a 
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plates on the driving wheels ; (3) a band brake on the live axle 
working in both directions. 


; which is of the company’s own type, is composed of 


The 
giving an average potential difference of 2:35 volta 


tte 


ent by reason of their being no other than white metal used in 


the construction of the connectors and bolts of the batterv. 


Fio. 2.—Controller of Electric Motive Power Co.'s Car, 


Ап TRADE feature is the design of the steering hube, the 
pivoting point of the wheels being in the centre of the plane of the 
wheel tyres. The advantage of the construction is obvious from the 
point of view of withstanding strain alone. The weight of this car is 
271 cwt, and an average run of between 55 miles and 60 miles 
should obtained on one charge. 
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Fic. 5.— Plan of Frame and Motor Suspension, 


[The second carriage, a four-seated electrical phaeton, entered by 
this company for these trials, was withdrawn on account of the 
motor having a higher gear ratio than was desirable to cope with the 
very hilly routes, especially when the roads are in so heavy а 
condition, this latter carriage being specially designed for London 
work ] 

The Electrical Undertakings’ (Ltd.) Four-wheeled Dogcart.— 
This vehicle is illustrated in Fig. 4. Total weight, including bat- 
tery, 2,8001). ; weight of battery, about 1,0001, ; having a watt-hour 
capacity of 15,000 at 20 amperes discharge. Two motors, 2} H. P., 
each working up to 5 H.P. Six speeds forward and two back; zero 
or stop puts on electric brake. Minimum speed, 2 miles per hour ; 
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maximum, about 25 miles on level. Speeds not materially increased 
down hill becausethe battery recuperates; the motors becoming genera- 
tors check the car. Seats four, including driver. Controlled entirely 
by one handle. Can travel over 60 miles on good roads on one 
charge. Good hill climber ; internal spur gearing. 

The Joel Car.*—The car in question is of the voiturette type, 
providing comfortable accommodation for two passengers; its 
general appearance is seen in Fig. 5. Before going into full details 
of the various parts we may first of all mention that its chief features 
of interest are the following :—(1) The underframe for carrying two 
motors, which teparately drive each of the rear wheels; (2) the 
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Ето. 4. — Electric Under‘akings Co.'s 4-wheeled Dog-Cart. 


motors themselves, in which the aimature revolves outside the field 
magnets : (3) the controller and its connections, which are во arranged 
that the motor runs at its normal and most efficient speed when the 
vehicle is travelling up hill; and (4) the Rosen accumulators 
which are used. 

The vehicle consists primarily of the usual front and rear axles, 
with their steering and driving wheels respectively, upon which are 
carried by separate springs both the special underframe, seen in 
Figs. 6, 7 and 8, and the carriage body. The accumulators are 
carried in the body, and the two motors аге mounted upon the 


underframe. 


Fic, 5.— The Joel Electric Car. 


Referring to Figs. 6, 7 and 8, the underframe is built of steel tubes, 
T T, which form an open-ended and cross-stayed rectangle ; the ends 
of the side members of this frame are connected front and back by 
springs S S, and these springs are attached to the centres of the 
front and rear axles respectively. The front spring S lies horizon- 
tally, and that at the back is placed vertically. "This rear spring in 
the carriage which we examined has been replaced by a straight 
spring, which dots not come into contact with the axle, but whose 
ends are suspended from the axle by a pair of spiral springs ; these 
last-mentioned springs are in compression as they are placed beneath 


* The description of this car is from the Automotor Journal, to whom 
we are indebted for the loan of the blocks for Figs. 5 to 12, 
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the flat croes spring S and are held at their lower ends by pins which 
pass through them from the axle. 

The underframe thus forms a flexible perch bar between the two 
axles, It is also connected with the rear axle in such a way that 
driving chains, C C, can be tightened when necessary by the 
adjustment nuts P P. | 
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Fia, 6.— The Joel Underframe (Plan). 


T wo motors M M are fixed to the frame, and each of these is con- 
nected with one of the rear wheels by the roller chains C C. In 
order to reduce the size of the large chain wheels the motor itself is 
fitted with a toothed-wheel reducing gear, having a speed ratio of 
2 to 1 (this is not shown in the drawings, but is fitted to the actual 
car). The gear ratio of the chain wheels is 5 to 1, and hence the 
total speed reduction is 10 to 1. In practice, the front spring S is 
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Fic. 7.—The Joel Car (Side Elevation). 


connected to the axle by a single pin, and the axle is therefoue free 
to move in a vertical plane about this centre. ‘The framework and 
the motors can readily be removed by taking off three nuts and the 
chains C C. The front wheels are 2ft. біп. diameter, and the rear 
wheels 2ft. 9in., the front track is 3ft., and the rear track 4't. біп, 
The wheel base is 4ft. Gin. Pneumatic tyres are fitted. 


Fic, 8.—The Joel Car (Back View). 


The form of motor used is seen in Fig. 9, and its detailed con- 
struction is shown in Figs. 10, 11 and 12. Fig. 10 is a longitudinal 
section, Fig. 11 is a side elevation, and Fig. 12 is a plan of the field 
magnete. The shaft A is held stationary in the outaide casting, 
which secures the motor to the underframe. This shaft carries the 
fixed field magnets L. The field magnets are made in two pieces, 
which are bolted together as shown, and which carry between them 
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and inside their pole pieces, N S, the magnetising coil V. Twelve 
poles are provided. The six north poles interlacing alternately with 
the six south poles, and all the pole-pieces lying in the rame radial 
plane. Mounted about the shaft A, and free to revolve upon it, is a 
sleeve which carries the armature Y, the commutator Z, and the 
driving wheel P. The armature Y is a laminated iron ring which is 
bolted to the spider arms y, and which is slotted transversely around 
its inner face. Each of the slots ' carry two insulated square copper 
wires, w, and these wires are connected about the sides of the ring 
to form overlapping complete windings about the whole armatare. 
One extra slot, T, is provided for connecting the final ends of the 
windings in series. The general system of this zigzag winding 
crosses the armature 12 times in one complete coil. In the 
motors of larger size more than two wires are laid in each of 
the slots T. 

By this construction the inventor claims that he reduces the weight 
of the motor, and that he decreases the amount of ineffective copper. 
The two motors fitted to the voiturette are eaid to weigh 112lb. each, 
and to bear an overload of 100 per cent. They develop normally 
2 H.P, at about 700 revs. per min. Their efficiency at 40 volts is 
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Fic. 9..—The Joel Motor. 


given as 70 per cent. at half load, 85 per cent. at normal load, and 
89 per cent. with a 50 per cent. overload. They are shunt wound, and 
are completely enclosed in an aluminium case, which also contains 
the spur gearing. 

The method of fixing the two motors to the framework prevents 
them from receiving sudden shocks or jars either from uneven road 
surfaces or from their own effort when starting the vehicle ; in these 
latter cireumstances the wl ole frame, together with the motors, is at 
firat lifted somewhat against the action of the spiral springs, and as 
the car moves forward it returns to an intermediate position, 
dependent upon the tractive effort required. 

he controller consists of a single drum carrying contact blocks 
which complete the necessary circuits successively between the 
insulated spring blocks. In order to give the drum a rapid action 
between its various positions a spring roller is fixed in engagement 
with a cam wheel, and a pair of flat springs tend to hold it in either 
of its normal positions by pressing against flats on the shaft. 

The 12 diagrams here given provide for the following combina- 
tions and results : (1) Charging position ; the two batteries in series 
across the charging terminals (2) Low speed reverse (three miles 
an hour); the batter.es in parallel, the fields fully excited in the 
abnormal direction, and the motors in series. (3) Electric brakes ; 
the armatures short circuited, and the fields fully excited. (4) Low 
speed ahead (three miles); the same as No. 2, but the fields excited 
in the normal sense. (5) Intermediate speed (six miles) and 

. ! ; 


maximum torque ; the armatures in parallel and otherwise the same 
as No. 4. (6) Increased speed (eight miles) ; the same as No. 5, but 
& resistance placed in the field circuit, (7) Ten-mile speed ; added 
resistance in this circuit. (8) Twelve-mile speed. (9) Top- 
speed ; the strength of the fields reduced to a minimum. The 
weight of the car is about 4cwt. а from the accumulators. 

The accumulators used upon the Joel" car are those known as 
the Rosenthal" Something over 12 watt-hours per pound is 
claimed for them, and we are told that the batteries used for some 
twelve months are still up to this very high capacity. The accu- 
mulator of the pasted тре the positives and negatives being similar 
except in thickness. The cast-lead grids consist of vertical rods, 
having a diamond section, and of inter-connecting horizontal bars, 
having a circular section. "These grids are pasted in the usual way, 
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and the whole of the grid is completely covered. The positives are 
protected by perforated ebonite plates which press against their 
surfaces. Ebonite separators are used between the plates, and the 
sections are held together by rubber bands, which also serve the 
double purpose of springy cushions and of bridge pieces The 
sections are fitted into ebonite boxes, with vent valves on the lids and 
with rubber round the lugs) The vents are provided with cup- 
shaped recesses, and consist of plates of ebonite, which are attached 
to small rods fitting freely in the holes in the lids, | 

The connections are made with copper wires, which are let into, 
and soldered to, the lead lugs. Four of these boxes of eight cells 
slide into the body, underneath the seat, from the back of the car. 
Each cell has а couple of rubber bands passed round it, and these 
tend to absorb shocks or vibration. The thirty-two cells provided 
for the voiturette weigh 7cwt. 


Fic. 11. 


The figures given r g weight and capacity of 
accumulators are as follows :—(1) Discharge, 20 ampe 
143 amperes-hours ; weight of plates, 18°llb. (2) Discharge 2 
capacity, 170 ampere-hours; weight of cell, complete, 2510. 
Appreximate capacity of cell (No. 2), after 12 months’ use, 1 
ampere- hours. l 

We are told, also, that these plates show no signs of disintegration 
excepting, after long use, at the corners of the positives, They €? 
said to be capable of discharging at 40 amperes without harm; 10 
practice, upon the car, they have to exceed this considerably at times 


Some particulars as to the results of the trials will be found on à 
later page of this issue, 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALBRR.] 


Photo-electric Nays.— E. Merritt and О. M. Stewart have 
traced the connection between cathode rays and the particles 
discharged from negatively-charged bodies under the influence 
of ultra-violet light along lines resembling the famous investi- 
gations of Lenard (see The Electrician, Vol. XLV., p. 858). 
For simplicity the authors call the streams of particles 
discharged through the influence of ultra-violet light 
*' photo-electric rays," and they then proceed to show that 
they are of essentially the same nature as cathode rays. 
This is the conclusion already arrived at by J. J. Thomson, 
who has even determined the ratio e/m for these 
rays, and found it to lie between 5:8x 109 and 8:5 х 10°. 
The authors employed an arc lamp in place of а spark-gap as 
& source of ultra-violet light, and their vacuum tubes were 
essentially the same as Lenard’s, with a slanting side-tube to 
direct the ultra-violet rays on to the cathode. Their magnetic- 
deflection experiments led them to the conclusion that two 
kinds of particles are concerned in the photo-electric dis- 
charge: (1) The small rapidly-moving corpuscles of the 
photo-electric rays, forming a fairly compact stream normal 
to the cathode ; (2) the relatively heavy and slowly-moving 
negatiye ions, which form a stream having the same general 
direction as the photo-electric rays, but much more diffuse 
and not appreciably affected by a magnetic field. 

(MERRITT and Stewart, Phys. Review, October, 1900.] 


Efficiency of Acetylene Flame.—A lengthy investigation both 
of the radiant efficiency and the total efficiency of the acetylene 
flame has up to the present yielded results which have led 
E. L. Nichols to make a preliminary announcement concern- 
ing them, The radiant efficiency, i.e., the ratio of luminous 
to total radiation, was computed both by the method of 
Melloni and by the spectroscopic method, the latter consist- 
ing in the exploration of the spectrum and the comparison of 
the areas enclosed by the curve within and without the 
limits of visibility. The total efficiency, i.c., the ratio 
of luminous energy to total energy supplied, was com- 
puted by means of the heat of combustion, the amount of 
gas supplied, and a modification of Thomsen’s method. 
regards the radiant efficiency, that was found to be 0°105, or 
practically the same as that of the arc light, which is equally 
“cold,” and twice as cold as either the incandescent or 
Ше Welsbach lamp. The contrast with the radiant efficiency 
0:82 of the vacuum tube remains therefore as great as ever. 
In the matter of total efficiency, on the other hand, the 
acetylene lamp stands very high. The figure given is about 
0:02, or at least double the corresponding figure for the arc 
light. The magnesium flame alone, with its astonishing 
efficiency of 0:1, is superior to the acetylene flame. 

(E. L. NicHoLs, Phys. Review, October, 1©02.] 


Resistance of a Galvanometer.—W. B. Davy describes what 
he believes to be а new method of measuring the resistance of 
а galvanometer. It is based upon the principle that if the 
terminals of а galvanometer are brought to a certain potential 
difference, and the resulting current through the galvanometer 
gives a certain constant deflection, then, if we double this 
potential difference, it will be necessary to double the resist- 
ance of the galvanometer circuit if we wish to maintain the 
needle at the same reading. Use may be made of the uniform 
fall of potential along a potentiometer wire. In this method, 
the galvanometer terminals would be placed in contact with 
points on the wire a suitable distance apart, and the deflection 
noted. This distance would then be doubled, and at the same 
time a resistance would be inserted in series with the galva- 
nometer and varied until the deflection became the same as 
at first. Then, supposing the resistance of the part of the 
wire between the terminals is negligible in comparison, the 
resistance inserted will be the same as that of the galvano- 
meter. If it is not negligible the effect of the potentiometer 
wire may be determined by taking points three times as far 
apart as the original points, and observing what resistance is 
then necessary to keep the galvanometer current the same. 

LW. 8. Davy, Phys. Review, October, 1900.] 


Cokerer Materials.—A large variety of metallic powders 
have been examined by T. Mizuno with regard to their 
behaviour in coherere. The point chiefly studied by the 
Japanese physicist is the change produced by several 
successive sparks, and for this purpose he noted the value of 
the resistance after every spark up to 25. He finds that in 
platinum, lead, nickel, aluminium, cadmium, copper, steel, 
and potassium coherers, the action of eleotric waves is to 
reduce their resistances at first to a large extent, and then this 
reduction continues, though with some intermediate rise 
and fall until the resistances assume certain final values. 
In the case of tin, bismuth, zinc, antimony, and especially 
iron, the resistances are diminished at first, but soon 
afterwards the changes become very irregular, the diminution 
and increase occurring at random. But it often happens that 
zinc, lead and potassium coherers, as well as those made of 
electric fuse, suddenly assume an infinite resistance. In the 
базе of coherers with mixed metals, such as iron with silver, 
cadmium, Rose’s or Wood's metals, and also silver with 
Wood's metal, the mode in which the resistance changes 
Beems to be chiefly governed is shown by the percentage ratio 
of the constituents. In fact, the history of each coherer 
presents the character which would belong to the pre- 
dominant constituent. 

[T. Mizuno, Phil. Mag., November, 1900.] 


Electric Traces on Sensitive DPlates.—V. Schaffers has made 
an elaborate study, suggested by Leduc’s reproduction of 
globe lightning on a small scale, concerning the manner in 
which photographic plates, or plates of а similar constitution, 
are influenced by the discharge from an influence machine, 
conveyed through electrodes in the shape of needle points in 
contact with the film. A great variety of actions may be 
observed, according to the arrangement of the electrodes, the 
current strength, and the material of the film. Tracings of the 
lines of force are ined- with mercuric chloride suspended 
in gum or silver bromide in gelatine. Zones of various degrees 
of intensity, arranged along equipotential lines, are obtained 
with silver chloride suspended in gum, or silver bromide 
emulsion in starch. Gold iodide gives beautiful diagrams of 
continuous lines of force. But the most interesting phenome- 
non is that of the ball of light which emerges from the 
negative electrode, passes for a small distance along the glass 
underneath the film, and proceeds more or less slowly towards 
the positive electrode, fusing the medium and reducing the 
salt as it goes along. It does not necessarily move along the 
lines of force, but chooses the line of least resistance, and may 
cut across previous traces at an acute angle. The ball may 
be, of course, & simple cathode phenomenon, produced at the 
head of the track of reduced salt, which forms a prolongation 
of the cathode. 

IV. ScHAFFEBS, Pamphlet, printed by Hermann, Paris, 1900.) 


Cathode-ray Colouration.— Some colourations resembling 
those due to the oxidation of steel have been obtained with 
cathode rays by W. B. von Czudnochowski. He uses a 
spherical bulb and a spherical cathode, and exposes crystals 
of fluorspar or rock salt to the radiation from the cathode 
just below the point at which the rays converge. The violet 
colouration of colourless fluorspar has long been known, but 
with the arrangement described the uniform bronze colour 
seen by reflected light is replaced by coloured rings. The 
extreme edge appzars bronze-coloured; then comes a full 
yellow, then red, and, lastly, a bluish-violet in the 
centre. On further exposure, the rings widen out 
and a new system is developed in the centre. After 
15 minutes’ exposure colourless Tirolese fluorspar shows the 
following rings, counting from the edge: silver-grey, yellow, 
orange, brown, blue. Northumberland fluospar and rock salt 
show similar colours, which are, however, masked, in the case 
of the latter, by the uniform brown colouration of the whole 
surface. The regular series of colours appears to be: grey, 
yellow, orange, brownish-yellow, violet, yellow, red, violet. 
The series observed in steel is: straw-yellow, orange, red, 
dark blue, light blue, pink, green, water-blue, pale yellow. 
Newton’s rings follow the reverse series. 

[W. В. vox CzupNocHowskI, Physik, Zeitschr., November 3, 1900.] 
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STEAM ENGINE REVELATIONS. 


The ninete2nth.century has been popularly named the Age 
of Steam. Its closing months give no indication that the 
early years of the new century will witness any radical change 
in the mode of utilising the energy of fuel for large motive 
power. Steam is still, and promises for some time to remain, 
the only practicable agent for developing power on апу large 
scale. Other and more efficient forms of heat engine ar 
rapidly taking its place for purposes requiring only small or 
moderately large amounts of power; but, unfortunately 
where power amounting to hundreds of thousands of horse- 
power is needed the steam engine stands unrivalled among 
heat engines. We use advisedly the word “ unfortunately ' 
for it is not on account of superior efficiency, but rather in spi? 
of superior inefficiency and lavish wastefulness, that it standi 
thus pre-eminent. It is well known that heat engines, 33 # 
class, are necessarily more or less inefficient ; inviolable me 
of thermodynamics have fixed a proportion of original i 
ineradicable iniquity upon them, from which there 18 no 
redemption. But of all classes of heat engine, the steam 
engine is that which displays in the highest degree this 
inherent wickedness; it has been improved and reformet 
almost up to the utmost possible limit, and still it canno 
be made to refrain from wasting nearly all the e 
bestowed on it for the performance of useful work. 
recently Mr. Anruun Barroun cast the reflection upon mo Ие 
engineering science, that it had discovered no ard 
utilising the vast sources of energy in coal and other fuel t : 
that which involves the utter waste of more than us i 
quarters of the energy expended. It is scarcely fair to - 
engineering; unless, indeed, scientific engineers Are y^ 
expected to abandon the principle of the heat engin® к 
proceed fortbwith to seek а mode of obtaining energy 17 
fuel without the aid of thermal combustion. The #87 0 
goal is rough and thorny; many have attempted 
but few have remained in it very long. Direct Р 
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of electricity from coal is the chief aim of these qe Л 
encouraged workers; but their efforts are still 10 the time 
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must elapse, we fear, before they will succeed in turning an 
engine flywheel. Nolens volens, we must utilise coal in the 
old-fashioned, unscientific way, by burning it in a boiler 
furnace and making steam, that most perverse of all fluids, 
drive an engine. 

Having made up our mind perforce that the steam engine 
cannot be improved beyond a certain low limit—somewhere 
in the region of between 20 and 30 per cent. efficiency—the 
practical problem is, how to contrive to bring the actual effi- 
ciency as nearly as possible up to that limit. With so much 
energy leaking away, as it were, with a guaranteed safe 
conduct, it becomes all the more imperative to see that no 
unauthorised and illegal desertion of heat units takes place. 
This can only be done with satisfactory results by carefully 
studying all the possible outlets by which energy might escape; 
and scientific engineers have made this a practical study ever 
since the thermodynamic principles of the steam engine began 
to be understood. Nothing, by the way, better illustrates the 
improving influence of theory on practice than does the history 
of the steam engine, viewed in relation to the results of 
scientific research and study. A complete review of this 
aspect of the subject would necessitate a survey of the entire 
chain of engineering apparatus, from the boiler furnace to the 
pulley or driving shaft of the engine; for at each and every 
one of the stages along this chain energy is wasted of necessity, 
and is liable to be wasted unnecessarily also. We are, how- 
ever, directed by the subject more immediately in view, to 
consider only those sources of energy-waste which occur within 
the cylinder of the steam engine itself; although, as a matter 
of thermodynamics, the steam generator—the boiler and its 
furnace—is more sinful than the actual engine, in regard to 
that inevitable and iniquitous degradation and loss of energy 
to which we have made reference already. 

The. behaviour of steam within the cylinder of an engine 
has hitherto proved а somewhat difficult matter for direct 
study, inasmuch as, the cylinder being closed on all sides, visual 
or other direct observation of the steam is attended by numerous 
obstacles, and often has been considered impossible. For some 
time past, Mr. Bryan Donxm has striven to overcome these 
difficulties, and to perfect an instrument by means of which 
the behaviour of steam within a cylinder during the running 
of the engine might be visually observed. Such an instru- 
ment was named by Hirn а "'revealer," а name which has 
been universally adopted. The indications of a perfect 
revealer would, indeed, be revelations. The researches which 
Mr. Bryan Donxin has conducted with two forms of revealer 
are recounted in a valuable Paper he read recently before the 
Institution of Mechanical Engineers. A reprint of this Paper, 
with some illustrations showing the construction of the instru- 
ment itself, is completed in the present issue. First as to 
the instrument: There are two forms described, though a 
still earlier form than either of these consisted merely in a 
cylindrical glass vessel communicating by a connecting pipe 
with one end of the cylinder, much in the same manner as an 
indicator 18 connected. In fact, in all its forms the revealer 
їз modelled closely—and too slavishly, we think—upon the 
steam engine indicator. It consists essentially of a closed 
glass chamber, forming a cul de sac communicating with the 
interior of the cylinder, in such a manner that the pressure of 
the steam within the chamber rises and falls correspondingly 
with the change of pressure within the cylinder itself. The 
state of moisture of the steam and of the cylinder walls is 
inferred from observation of the corresponding condition of 
the steam and glass surfaces in the revealer. In the 
earlier of the two forms described by Mr. Donx there 
is a mass of cast-iron suspendel within the glass 


chamber, the cylinder steam circulating around this mass 
and inside its hollow interior. But, in the latest form 
of the instrument, a closer imitation of the actual conditions 
within the engine cylinder is provided by excluding the 
cylinder steam from the interior of the cast-iron mass, this 
interior being capable of becoming steadily heated or cooled by 
jacket steam or by water circulation. In this way the con- 
ditions of either a jacketed or a non-jacketed engine cylinder 
are more nearly copied, and the effects which are observed to 
take place within the instrument are therefore rendered less 
unlike those which take place inside the engine. For details 
as to the mode of using the instrument, and in regard to the 
experiments which Mr. Donkin has conducted by means of it, 
we must refer our readers to the Paper; we would also draw 
their attention to a highly valuable and suggestive critique 
by M. Napa, forming an appendix to the Paper. 

As is pertinently remarked by M. NA DAL, ‘ the improved 
revealer has an action of its own, which represents or does not 
represent the phenomena produced in the steam cylinder 
according to whether the little cylinder is or is not placed in 
the same conditions as the walls of the steam cylinder.” We 
dismiss at once all consideration of other forms of revealer than 
that designated the improved form, because it will be obvious 
to all who are familiar with the steam engine that these earlier 
forms did not even qualitatively imitate the actual conditions 
within the engine; and, therefore, although each of these 
ingenious revealers had “ an action of its own,” that action was 
widely diverse from the action of steam in the engine cylinder. 
Bat we may go even further and question whether the most 
improved pattern of revealer described by Mr. Donxtn really 
comes nearly enough to imitating the actual conditions within 
the engine. We have said that, in our opinion, the revealer 
is designed too slavishly on the lines of the ordinary indicator. 
Like this last-named instrument, it consists of a side chamber 
attached to the cylinder by means of а connecting pipe, which 
can be opened or closed at will—a cul de sac annexed to the 
cylinder space. For the purposes of gauging the variations 
of pressure during the stroke of the engine, which is all that 
ig required in the indicator, such a method can be made to 
answer perfectly ; but as a means of observing actual steam 
and wetted surfaces in the conditions occurring in the cylinder, 
this method is not only imperfect, but in our opinion radically 
and hopelessly wrong, and is utterly misleading in regard to 
the indications which are observed by means of it. Steam 
cooped up in a cul de sac can never be in the same condition 
аз steam in the main cylinder, subjected, as the latter is, to 
the action of the piston and the sweeping in-rush and out. 
rush from the ports. The pressure may be the same in the 
two cases, but the conditions of temperature and wetness 
will be far from being the same. And the difference is not 
trifling, but is such as to render comparison quite impracticable; 
we entirely disagree with Mr. Doxxiw's statement that the 
effects of condensation, as shown by the revealer, may Le 
within 85 per cent. to 95 per cent. of the truth." This 
Statement implies that the revealer can be used quantitatively, 
whereas careful reflection justifies doubt whether its indica- 
tions are even qualitatively usefal. For, not only is the 
steam in the revealer confined in a side chamber in such a 
manner as to be exempt from the sweeping-out action of 
exhaust, which would rid it of much of its suspended moisture, 
but it will further be seen that the relative proportion between 
the mass of the steam and the area of the metallic surfaces of 
the cylinder is far different in the revealer from what it is in 
the engine. This last must exert an effect so marked as to 
be absolutely the determining factor in the formation and 

-evaporation of water. How then can observations in the 
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revealer be held to indicate even in а qualitative degree wha | cylinder, and therefore at different cylinder temperatures At the 
takes place in tho engine ? en peers Toa dre thus ara dei fe, f i 

There are many obstacles to the construction of an instru- | minute, until a constant and minimum tam perature a reached 
ment that would enable the actual interior of an engine ү kil a risa 3 1 The object = to 

1 1 oollDg о 8 
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; e little cylinder. Comparing column 5 with column 11 it will 
that these obstacles are insurmountable. It would be 5 ie шш e 2n assume, not the mean 
necessary in the fint placo to illuminate the interior of tho | temperature, of the, tvo, strokes (column 13), but nearly that of 
cylinder; but this should present little or no difficulty. A withstanding the water on both sides of the cast-iron surfaces, their 
small lens, capable of withstanding the steam pressure—and | heat absorbing properties are greater than their heat emission to the 
warmed if need be, to prevent condensation on its inner | ёа 
surface, by means of an electrically-heated coil surrounding it 
—could readily be inserted in the cylinder end. Through 
this lens the rays from an arc lamp could be introduced and 
scattered over the cylinder walls. Dy means of a similar lens, 
connected to a telescope or camera, observation of the interior 
could be made; and all this could be effected without in any 
way disturbing the ordinary proportions and working of the 
engine. With such an instrument as this the varying con- 
dition of the steam and of the cylinder walls would stand 
revealed in a far more satisfactory manner than they ever can 
be by the comparatively indirect method involved in the use 
of Mr. Bryan Donxm’s revealer. 

There are several causes which combine to produce the 
wetness which it is the main purpose of the revealer to indi- 
cate: but, whatever may be the causes in each individual 
case, it is probable that a knowledge of the distribution of 
that wetness in the mass of the steam and over the surround- 
ing surfaces during the cycle of operations in the cylinder 
would go far towards a settlement of the vexed questions that 
enshroud the problem of the steam-engine jacket. Mach has 
been written and said on the merits and demerits of the 
jacket; and the line of demarkation between useful and use- 
less, or even wasteful, jacketing is still not clearly drawn for 
many common types of steam engine. When our knowledge 
of cylinder liquefaction becomes something more than a 
study of indicator cards and thermometers; when, in fact, it 
includes direct knowledge of when and where and in what 
amounts moment by moment steam is liquefied and re-evapo- 
rated, а great advance will have been made towards raising 
the efficiency of the steam-engine more nearly to that major 
limit, the inflexible smallness of which every engineer so 
much deplores. 
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OBSERVATIONS ON AN IMPROVED GLASS RE- 
YEALER, FOR STUDYING CONDENSATION IN 
STEAM-ENGINE CYLINDERS, AND RENDERING 
THE EFFECTS YISIBLE.* 


BY MR. BRYAN DONKIN. 
(Concluded from page 85.) 


Latest Experiments (May, 1900).—The author has been able to 
make a few more experiments, with the revealer in all cases open to 
the low-pressure cylinder of the same steam engine, and now adda 
three tables giving details. All these latest tests have been carried 
out with a new square cast-iron cylinder, similar to that shown in 
Fig. 3, but with four sides, and so arranged that it can be either 
heated by steam, cooled by water, or kept at a constant temperature, 
and the thermal effects thus studied. The temperature of the wall 
was taken in each case. The tables hardly require explanation, but 
the following is a summary of the chief points. When circulating 
water was used in the jacket the quantity was weighed, and the rise 
in temperature noted. Indicator diagrams were also taken in each 
test from the low-pressure cylinder. 


Table I. First Set. Hot Walls Cooled Down.—Six experiments 
with different pressures of steam in the jacket of the revealer 


Table JI. Second Set. Cooled Walls Heated Up.—Two experi- 
menta were made. At starting the revealer cylinder was cooled by 
circulating water to a certain constant temperature ; the water was 
then shut off, and the rise in temperature of the cylinder noted 
every minute. The object was to determine the different rates of 
heating the previously cooled cylinder, and also whether the 
exchanges of heat were affected by more or less water оз the 
cylinder surfaces due to condensation. The temperature of the 
cylinder only was varied by altering the quantity of circulating 
water. Comparing tests 1 and 2, about twice as much heat passed 
in No. 2 per unit of surface, although it had to pass through a 
greater thickness of water on the walls exposed. This seems to 
prove that this water does not interfere with the passaze of heat 
through the cast-iron walls, and that the heat abso ption goes on 
notwithstanding it. 

Table III. Third Set. Constant Temperature Cylinder Palla. 
Two риш, were made without shutting off the circulating 
water. he cylinder was cooled down to the desired temperature, 
which was then kept constant, One object was to determine whether 
the heat exchanges would be influenced by more or less condensing 
water on the external surfaces of the cylinder. Comparing these 
two teats, about twice as much heat passed in No. 2 from the 
low-pressure cylinder to the circulating water per unit of surface 
exposed. It had also to pass firat through a greater thickness uf 
water or drops on the surfaces. This seems to prove that this surface- 
water does not interfere with the passage of heat through the cast-iron 
cylinder walls, andthat the heat absorption proceeds all the same. 
Several of these experiments agree with M. Nadal’s theoretical 
investigations, as published ia the “ Revue de Mécanique,” and with 
the conclusions he draws—nainely, that the heat-absorbing properties 
of cast-iron are much greater than their heat-emitting properties, 
and the former are little influenced by the drops or condensation on 
the steam-engine cylinder walls, The author has not yet made experi- 
ments with surfaces slightly oiled ; all the above were carried out 
with fairly clean surfaces. A little oil from the steam cylinder 
might, perhaps, have been on them in places, but they appeared 
quite dry, and even a little rusty to the touch. Mr. Martin Smith, 
to whom he acknowledges his thanks, helped the author in these 
latter testa. In these experiments the junction pipe from the 
engine cylinder to the revealer was very carefully covered. 

Radiation Experiments, including the Heat Lost along the Connecting 
Pipe to the Low-pressure Cylinder-cover.—The temperature of the 
engine-room was 84 F. to 85 F. The revealer was not open to the 
low-pressure cylinder. The trial started at 9:8 a.m., with the wall 
at a temperature of 298deg. ; the steam was then shut off from the 
revealer jacket. At 3 p.m. the temperature had fallen to 105'F. 
equal to 193deg. fall in temperature in 368min. or 0:525'F. per 
minute, which is equal to 1:133lb. x 0:125 (specific heat) x 0 525 F. 
20:074 thermal unit per minute, The loss of heat by radiation of 
cast-iron cylinder at this rather high temperature of 298°F, includes 
the heat transmitted along pipe to cylinder-cover. 


Gain of Heat by Revealer Cylinder at a Lower Temperature, some 
Radiation also taking plaze.—'The revealer was on the top, but not 
open to the low-pressure cylinder, all cocks being shut off. In 
2 hours the revealer cylinder rose in temperature from 94F. 
to 100'F.—6deg. rise. The temperature of the engine room aleo 
rose from 70°F. to 78'F.—8deg. rise. At these low temperatures 
the conduction of heat along the connecting pipe is greater thau the 
radiation. The temperature of the cylinder therefore rose with the 
temperature of the engine room. ; 


Communication by M. Nadal, Ingénieur des M ines, France. 


The experiments recently made by Mr. Bryan Donkin with his 
improved revealer throw fresh and important light on various 
questions touching the phenomena of condensation in steam-engine 
cylinders. One of the first points to be considered is, whether that 
which takes place in the revealer accurately represents similar 
occurrences in the cylinder, Mr. Donkin is of opinion that “the 
effects of condensation, as shown by the revealer, may be within 85 
per cent. to 95 per cent. of the truth.” From this point of view e 
must distinguish between the three types of revealers: Ist the 
original glass revealer without an internal cast-iron cylinder; 210, 


* Paper read before the Institution of Mechanical Engineers, Oct. 19, 
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Table L—Six Experiments on Steam-jacketed Revealer (Cylinder with Square Sides), May 1900, by Mr. Bryan Donkin, on Factory 
Compound Engine. Revealer on Top of Low-pressure Cylinder. | 
With different pressures of steam in jacket to give different wall temperatures (cast-iron) 230deg. to 300deg., and exposing walls to low-pressure 
cylinder (eteam-jacketed) for cooling effects. Small cylinder first heated in all cases to temperature given in Column 5 ; steam then shut off and cooling 
effects noted until a constant minimum temperature was reached. Revealer always open to low-pressure cylinder before and after shutting off steam 
in jacket. 
Cast-iron cylinder with square sides :—Height, 2410. 65mm. ; sides, 1:6in. = 40mm. ; centre hole or jacket lin. =25mm. ; weight 1°133lb. ; 
surface exposed 0:11 sq. ft. | 
[1st Serics—Hot Walls Cooled Down.] " 


— — — ee M —— — 


Pressure Tempe- Heat lost ä Temperatures from indicator 


| Difference of 
of steam | rature of | After Tempera- b 


+3 | temperature 
8 in revealer cast-iron | Difference | shutting off | ture of Drop of -— e - revealer . 5 : between 
B jacket and revealer of tempe- | steam in revealer |tempera- walls walls (sq. ft. sas Cols. 11, 13 & 5, 
3 equivalent walls rature of jacket. walls, ture of (weight Surface or cooling 
tempe- before | Cole. 3&2 Time to reach beginning revealer . 4.1755) = 011 Experi. head of heat. 
i! rature ‘shutting off} due to minimum and end of walls v | sq. ft.) | Махї- | Steám EUM Both Beginning 
(by tables). steam in | throttling | and constant experiment | per min. Thermal Thermal | mum | stroke | stroke strokes; and end of 
9 " | jacket. | of steam. temperature. | and drop. taita ae initial. (mean). (mean) (mean)| experimenta. 
Lbs, p. | per aq. ft. ` ' 
sq.in. F. PF. o F° Min. F. F. o F. o рэг онр рег min. F^ | F^ F.» F. F. o 
0 930? ' о 184° 
5 8 =183° 250° 183° 26 184° | 184° 177 | 177x1133 |025 х011| 209 | 187 | 155° | 161° |161° 161° - 
— 47° — 46° х0°125=0`25| -226 69° ——23° 
250° 250° 250° 185° 
118 =222° 250° 222° 55 185° | 185° 1:85" 0:26 2:56 206° | 185° ! 134° | 160° [160° 160° 
— 28" —— 65° | ——90° ——25° 
263° 263° | 263° 184° 
2 3554 = 256° 263° 256° 55 184° | 184° 2:40° 0:53 $'01 209° | 181° | 138° | 162° |162" 162° 
1° — 79° | ——10)°—-~22° 
J 268^ 268* | 268° 176 
4514-252" 268° 252° 50 176 | 176 1847 0:26 2:56 211° | 189° | 140° | 164° 16? 164° 
— 16° — 92° 104°—12° 
285° 285° 285° 180° 
5 1504 =281° 285° 281° 39 180° 180° 270° 0°58 $45 208" | 185° | 137 | 161° |161 161° — 
— 4° —— 105° i ——124°—19° 
500° 500° 300 180° 
6 1593 = 292° 500° 292° 59 180° | 180° 5°01° 0°43 5°91 211° | 1€6° | 134° | 160° |1607 160° 
: —8° ——120* | 140 ——20*? 
| Increasing Decreasing а ж án Tis About | About | About About Much greater 
| pressure | Increasing | difference teni 8 9 Increasin 4 of heat same. | same, | same, | same, difference of tem- 
S5 and tempera- | with less ahah: carte drop of | Increas- for Inereusin Mean 6 Mean 6 Mean 6 Mean 6'perature at com- 
B increasing ture of | throttling in air experi. tempera- ing. | increasin 8: experi- experi- experi- experi- mencement of 
æ% tempera- walls, (60lv. in i ты ture, wall E ш'{в= m'te= m'ts= m te each experiment 
| ture. boiler ). Mean 181 y. | temperatures. | 209 . 1863 А Й 1% m 101 . than at end. 
1! 2 3 4 5 6 |! 7 | 8 9 | 10 | 11 | 12 аз | 14 


Approximate temperaturé of top of low- pressure cylinder cover 162°F. by exyerimcnt with oil and thermometer: compare this with Column 13 
= 161°, or about same. | "e d 

Conclusions, d:c.—Comparing Column 5 with Column 11 it will be seen that in thee experiments the walls assume—-not the mean temperature of the 
two strokes (Column 15)—but nearly that of the steam stroke (Column 11). This tends to prove that, notwithstanding the water on the cast-iron walls, 
the heat-absorbing properties are greater than their heat emission to the exhaust. Fog and moisture on walls :—Little or none with the hotter walls, 
but as the temperature of walls decreased, both fog and drops increase much. Specific heat of cast-iron taken as 0:125 thermal units per lb. 


Table III. (37.1 Series).—Hevealer Experiments.—Cylinder Кзрі at Constant and Low Temperatures. 
Two experiments with water-cooled cylinder (square sides), May, 1900, by Mr. Bryan DoxkIxN, on factory compound engine. 
Revealer on low-pressure cylinder, and kept always open to it. Cylinder cooled with circulatiog water to reduce its temperature and keep it 
constant at temperatures given in Column No. 2. 


| Temp. from indicator diagram of pressures taken from L.P, | 


No. of Ку сед Quantity of heat gained | Quantity of heat passing. cylinder at the game time. Remarks 
eder! Fed ИЕА {0 by the water equals that per sq. ft. surface, = and 
E b ч { passing through cylinder. | Maximum Steam stroke Experiment Both strokes | con- 
шеш (бутана) Thermal units per sq. ft. ' initial. (mean). stroke (mean). (mean) . clusions. 
Fahr. Thermal units per шїп, per min. | Fahr. Fahr. — | Fahr. Fahr. . 
| | 381b. X261? rise | | | 
1 ^ 9:9 T.U. to keep cylinder 89 | 212° 1884 158° 163° е 
| at 14049. | | 
138x169 rise = 21°76 to | | 0 o | o o | 
2 | keep cylinder at 13249. | 196 | 215 | 191 | 141 ! 664 | t 
10 to 20 Ем | | | | | | 
minute | About twice as much heat | About twice as much | 


expts. temperature passing in No. 2 than in beat passing per sq. ft. 
maintained | No. 1 from L. P. cylinder | surface from steam to 


n by circulating) steam to the water. water. 
I 9 water. 


1 2 3 a 2 5 6 
Vorz.— In this series the tests were made without any turning off of the water. Column 3 gives Ibs. of circulating water as weighed and its rise 
ef temperature, Specific heat cast-iron taken as 0:125.  Cast-iron cylinder 2]in. long with 1'6in. sides, lin. hole in centre, weight 1'1331b. External 
sui faces 0:11 ва. ft. 


* With much water on the glass walls and fog one could not see well + Comparing these two tests (1 and 2) about twice as much heat passed 
the metal walls. All previous experiments show that there must have in No. 2 from the low-pressure cylinder to the circulating water per unit 
been much water on these surfaces at such a low temperature аз 140jdeg. of surface exposed. It had also to pass through a greater thickness of 

t With much water on the glass walls aud fog one could not see well water and drops on the surfaces. This seems to prove that this surface 
the metal walls. All previous experiments show that there must have water dces not interfere with the passage of heat through the cast-iron 
been much water on these surfaces at such а low temperature as 1224deg. cylinder walls, and that the heat absorption proceeds all the same. 


Temperatures rather higher in No. 2 experiment than in No. 1. 
Diagram about same as Fig. 4. i 


7 8 9 


180 THE ELECTRICIAN, NOVEMBER 16, 1900. 


Table II. (2nd Series).—Revealer Ecperiments.—Cooled Walls Heated Up, 


Two experiments with water-cooled revealer cylinder (square sides), May, 1900, by Mr. Bryan Donkin, on factory compound steam-engine. 
Revealer on low-preesure cylinder, and kept always open to it. Water in first place allowed to cool cylinder to a constant temperature, and then 
water shut off, and heating effects noted. 


——— 


E на | Heat gained by Temp. from indicator disgrams of 
: ture of ере кше һу Yu. After water turned Rise of tem- iens ше! cylinder рег рон 855 5 cylinder 2 E 
cylinder mà: „„ off, time and perature : Ju der per sq. ft. of es 5 
Kk cooled e СУОГА! аа dd | constant. tempera- | ofcylinder 5 : surface. Steam Exp'm't Both A3 
« | then water tures ктеп кеп open ture reached. per min, ; Max. m Expm as 
© f. to L.P. cylinder. Thermal | Thermal unite | . itial stroke | stroke | strokes = S 
© shut o units per sq. ft. (mean). (mean). (mean). — е 
^ Fahr. Thermal units per min. Min. Fahr. "ahr. per min. per min. Fabr. Fahr. Fabr. Fahr. 
| 01b. < 30" rise = 139° PEMETT V | : 
| А 12 T.U. per min. 24 172° 38° 1531. x 1: "E em rod 
1 139 to keep cylinder 0:125 = 212° 191 138 164 s 
| at 139°F. 33° rise | 0 194 
HL 7 | 22 122 2˙95 0:415 | 578 
o 16:5 T.U. to 172° 95° А "E 
2 107 keep cylinder aa 212° 188 138° 163 | + 
at 107°F. 65° гіве | 
About 10 times more А pal | 
& Cylinder at About 23min. to get| About twice А . 
8 Шаш cooled 55 Бае ch | constant hotter rise in About twice e d About same in the two tests | 
Я | totem- „„ Ө E temperature temperature. as much in | bout twice Di SEDE Fir. 3. t 
g | perature | Te аал lower due to L.P. cylinder) in latter latter case. аз much 8 NES 
S given. | temperature 107 F. · steam. experiment. | 
—— ————— | : — | 222 ²˙ A ĩᷣ рЫ ШЕ шаирни аск S — . — — ME 
1| 22 5 | 4 995 6 7 в 9 0 11 12 


| 
Norx.— Column 3, quantity of circulating water weighed and rise of temperature taken to get thermal units in water. Specific heat cast-iron taken 
as 0:125.  Cast-irou cylinder used 24in. long, with 1-6in. width sides, lin. hole in centre, weight 1'5331b. External surface walls exposed 0:11 sq. ft. 


* А large amount of condensation on glass and ey linder walls, and with | + Comparing tests 1 and 2. about twice аз much heat passed in No. 2 
fog at start with colder walls (139deg.); much lees at end of test wih рег unit of surface, although it had to pass through а great thickness of 
hotter walls (172deg.). water on walls exposed. This seems to prove that this water does not 


‚+ Very large amount of condensation on glass and eylin 2er walle, also interfere with the passage of heat through the cast-iron walls, and that 
fog at beginning of test with colder walls (107deg.) ; then gradually less {һе heat absorption goes on notwithstanding this water. 
at end with hotter walls (172deg.) 


ihe same instrument with an internal cast-iron hollow cylinder, in This view is confirmed by Mr. Donkin's experiments made in 
contact on all sides with the low-pressure cylinder steam; and 3rd, December, 1899, on the latest (third) type of his revealer. When 
the latest revealer with a cast-iron cylinder, having only its external the latter is fixed to the low-pressure cylinder of a compound engine, 
surface in contact with the steam from the engine cylinder, while the and steam from the boiler is admitted into the little cast-iron 
interior may be heated and cooled at will. The drops of water, such cylinder, so that it is jacketed in exactly the same way as an engine 
as are deposited on the walls of the cylinder, are produced by the cylinder. neither fog nor condensation are seen. Now the glass 
cooling of the steam against the surfaces with which it comes in cylinder is not jacketed, but simply protected from external cooling, 
contact. In the cooling thus taking place, what part is played by and its action is always the same in all experiments; the absence of 
the glass, and what by the cast-iron surfaces! This may be condensation and fog in the above case effectively proves that of 
approximately determined beforehand. Jieat is much less easily | itself it has no marked action on the effects of condensation. On the 
propagated through glass than through cast-iron, because the ' other hand, the motor (steam-engine) piston in these experiments acts 
coefliclent of internal conductibility of glass is about 82 times less like an unjacketed wall, and must therefore cause a certain amount 
than that of cast-iron. Oa the other hand, the calorific capacity of of steam to condense on it. As this separate condensation is not 
glass is greater than that of iron, in fact, almost double. Taking shown in the revealer, it confirms the opinion that when moisture 
these circumstances into consideration (see ** Principes de la Théorie and drops of water are seen in the latter, they come only from the 
Mathématique de la Machine à Vapeur" “Revue de Mécanique," cooling of the steam in the connecting pipe. When live steam from 
December, 1898) we find that a cast iron wall ought to absorb at | the boiler is admitted into the little revealer cylinder, the junction 
least six times more heat than a glass wall. Consequently the effects | pipe of the low-pressure cylinder is heated bv condensation at either 
of condensation seen in the revealer of the original type, which was | end, and as it is at a higher temperature than that of the steam 
wholly of glass, would be at least six times less marked than in the | inside, it does not give rise to any condensation. The foregoing 
cylinder of the engine, if these effects were due only to the action of | considerations show that the phenomena taking place and seen in the 
the walls of the revealer themselves. But this is not the case. If it | revealer depend mainly on the arrangements and covering of the 
were, the revealer would always show the same results for the same | connecting pipe. 

cycle of steam, whether the steam-engine cylinder were jacketed or In the second type of revealer the little hollow cast-iron cylinder 
uvjacketed. As this is not во, it follows that the greater part of the | acts like a non-jacketed wall; in other words, like a motor piston or 
drops seen in the revealer—of the original or first type—are not due | like the little inner cylinder of the third type of revealer when steam 
to the cooling of the glass, but have been simply carried in with the | is not admitted to it. The trial made in December, 1899, on th2 
steam, and precipitated on to the glass. We may even assume that | latest type (Fig. 3) shows very clearly that what takes place in the 
the drops, as well as the fog, are almost entirely owing to the cooling | revealer does not always correspond to the phenomena in the engin: 
caused by the junction pipe uniting the revealer to the cylinder when | cylinder. In this experiment live steam from the boiler is first 
this pipe is not covered, as its internal surface is relatively large. | admitted into the little cylinder of the revealer, then shut off. Ita 
Mr. Donkin has, in fact, brought out in his experiments the great mean temperature in the small cylinder is 299°F. or 148°C. at admis- 
influence this connecting pipe has on the condensation, and has sion; it then falls, and at the end of 35min. it becomes stationary 
verified the following разон, : Ву artificially cooling the short | aud equal to 187°Е. ог 92°С. Іо the first case (with the steam at the 
iron connecting pipe between the revealer and the cylinder with | higher temperature) the little cylinder affects condensation like the 
cold water and a sponge, the fog or cloud on admission of the steam | jacketed cover of a steam-engine cylinder, and since neither conden- 
at the commencement of the steam stroke is much increased, as is | sation nor fog are seen in the revealer, this proves that the jacketed 
also the diameter of the globules on the internal glass walls. The | walls of the steam cylinder, being much hotter than the working 
steam seems to be chilled. Two other revealers, with single glasses. | steam, cause no condensation. In the second case (when the tem- 
and longer and uncovered connecting pipes fixed on to the same end | perature of the steam has fallen) the surface of the little cylinder 
of the eame low-pressure cylinder, gave during the same stroke | acts like the motor-piston surfaces, which are not heated, and as the 
greater condensation effects and larger globules, with more fog. In | latter cause condensation of the steam, we get the corresponding effect 
this latter case the action of the glass itself in producing the moisure | of much fog and slight condensation in the revealer. In theone case, 
is very small. The dropsseen on the glass have been carried in | as in the other, the phenomena of condensation in the steam cylinder, 
and flung against it by the current of steam previously formed | taken as a whole, have not varied. In the first the revealer does not 
elsewhere, principally— perhaps entirely—in the uncovered junction | show what is occurring in the cylinder; in the second it shows it 
pipe. with almost perfect accuracy, 
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Summary.—To summarise the matter, the improved revealer has 
an action of its own, which represents or does not represent the 
phenomena produced in the steam cylinder according to whether 
the little cylinder is or is not placed in the same conditions as the 
wall of the steam cylinder. The influence of the connecting pipe 
may sometimes cause the indications of the revealer to vary con- 
siderably from the phenomena actually taking place in the motor 
cylinder. But in any case these indications are of great interest, and 
we may now study the precautions necessary to make them wholly 
conform to reality. 


Temperature of Walls in Type 3.— In the experiment of December, 
1899, after the admission of live steam to the little cast-iron cylinder 
of the revealer had been shut off, the mean temperature of this 
cylinder, after а certain time, becomes stationary, and ought to 
represent the temperature at which the walls of the steam cylinder 
would be, if the admission of live steam to the jacket were arrested. 
The mean temperature of the little unjacketed cylinder is hotter than 
the temperature shown by the diagram, 197°F. – 168:4?F. —28:5?F. 
This conclusion perfectly agrees with the results formerly obtained 
by Mr. Donkin (* Experiments on a Vertical doe p er Steam- 
engine, Proceedings of the Institution of Mechanical Engineers, 
January, 1895), results which led the writer, by applying to them 
the equations of the propagation of heat, to draw up а formula 
giving the mean temperature of unjacketed walls. For a condensing 
engine this formula is as follows (“ Revue de Mécanique,” May, 
1899, and February, 1900: “Théorie Mathématique de la Machine 
à Vapeur ?) :-- 

t, — v=0°42 (% – tg) -0:08 ( - t) 
in which f, is the maximum temperature of the indicator diagram, 
ty is the temperature at the end of expansion, 
t, is the minimum temperature of the diagram, 
v ів the mean temperature of the metal wall. 


These temperatures may be expressed in either Fahrenheit or 
Centigrade degrees, without altering the coefficients of the formula. 
In the trial in December, 1899, te was =220 F., (42175'F., 
4, =135°F. Applying the formula we get v=1943°F.; while the 
thermometer marking the mean stationary temperature of the 
little unjacketed cylinder gave 197 F. These two figures sufficiently 
agree, although the first is a little lower than the second, and confirm 
Mr. Donkin’s former experiments in a satisfactory manner. It might 
be supposed that if the stationary temperature of the little cylinder 
is higher than the mean temperature from the diagram, the difference 
is due to the heating of the revealer by radiation and conduction 
along the connecting pipe, the revealer being placed at the top and 
close to the cover of the steam cylinder. Such heating does actually 
take place, but we have reason to believe it is not of much import- 
ance. It may, however, serve to explain why the value for v found 
by experiment (197°F.) is slightly higher than that deduced from 
theory (194·3˙ F.). To determine accurately the influence of this 
heating we have only to cut off the admission of live steam to the 
jacket of the little revealer cylinder, and to that of the steam 
cylinder. The resultiug fall in the temperature (v) would show the 
effect of radiation and conduction. ‘The knowledge thus gained 
would be confirmed if it were possible, at the same time, to take the 
mean temperature of the unjacketed cover of the steam cylinder. 
[This has since been done.] 


To obtain the Temperature of the Cylinder W'alls.—Lastly, the 
improved revealer (3rd type) can easily be used to determine the 
mean temperature of the unjacketed walls, without the necessity of 
boring holes in the walls of the motor cylinder iteclf. The experiments 
of December, 1899, also yield very interesting conclusions with 
respect to the greater or less ease with which the heat penetrates 
Or 18 шн out by the cast-iron metal surfaces, As soon as the little 
cylinder was no longer heated internally, its mean temperature fell 
102°F. in 35 minutes, or about 2:9?F. or 1:6°С. ре minute. From 
this Мг. Donkin deduces the corresponding flow ої heat. Тһе weight 
of the little revealer cylinder being 1-06lb. the loss of heat (taking 
0:113 as the specific heat of cast-iron) 1s 0:08895 calorie per minute, 
and, the external surface of this cylinder being 0'095 sq. ft, 
the flow of heat is 372 T.U. per square foot per minute (or 0:17 
. square metre per second) If the steam be again 
admitted to the jacket of the little cylinder, the mean tempera- 
ture of the latter rises from 197°F. to 285°F. in about а 
minute (92°C. to 140°C.) The amount of heat which pene- 
trates from the interior surface of the cylinder is therefore 
2:668 calories per minute, this surface being 000487 square metre 
in extent. Thus the flow of heat increases to 547 calories per square 
metre per minute, or 9:11 calories per second, and is 54 times greater 
than the flow of heat given out by the external surface of the 
cylinder, as above calculated. This shows the extraordinary rapidity 
with which the heat passes from the jacket steam into the cylinder 
metal, while, on the other hand, it is given out slowly and with 
difficulty from a dry metallic surface in contact with steam colder 
than itself. 

We aT especially notice from Fig. 4 that, in the interval from 
half to three-quarters of a minute after the live steam had been 


re-admitted to the little cylinder, the temperature of the latter roge 
from 240°F. to 270°F., that is, 30°F. ог 16:65?C. Hence we may 
conclude that during this interval the flow of heat rose to 12:3 calories 
per square metre per second. From the theoretical equations of the 
propagation of heat we can calculate what would be the flow of heat 
per square metre per second per degree Centigrade difference in 
temperature between the steam and the metal surface in contact with 
it; in other words, the coefficient called the absorbing power.” If 
this be calculated in terms of the equations given above it should be 
36 calories [in English units: 7:38 T.U. per square foot per second 
per degree Fahrenheit]. 'The mean difference between the tempera- 
ture of the steam and that of the metallic surface during the interval 
we are now considering is 0 31°C. 

Thus while the absorbing power of the wet metallic surface is 
36 calories, the emitting power of the dry metallic surface, calculated 
in the same way, is only about 07 calorie. This result tends again 
to justify the opinion put forth by the writer in his Théorie Mathé- 
matique de la Machine à Vapeur," and to close the discussion lately 
started between Prof. Anspach and himself respecting the possible 
maximum value of the * absorbing power." 


MAGNETIC OBSERYATORIES AND ELECTRICAL 
TRACTION. 


The following is & report of the proceedings which took place at the 
conference between representatives of the Board of Trade, the Government 
observatories and laboratories, and of the electric railway and tramway 
interests on Oct. 31 :— 


Sir Courtenay Doyle, K.C.B., Permanent Secretary of the Board of 
Trade preeided, and was accompanied by Mr. F. J. S. Hopwood, Sir Thomas 
Blomefield, Mr. A. P. Trotter, and other officials of the Board of Trade. 
Among the representatives of the Government observatories and labora- 
tories who attended were Mr. W. Н. M. Christie, the Astronomer Royal ; 
Profs. Rücker, Ayrton, and Perry ; Mr. R. T. Glazebrook, Director of the 
National Physical Laboratory ; Rear-Admiral Sir W. J. L. Wharton, K.C.B., 
Hydrographer to the Admiralty ; and Lieut.-Colonel E. Raban, КЕ. 
Among those who attended to represent the railway and tramway interests 
concerned were Sir Benjamin Baker, Sir William Preecc ; Mr. George White 
(Chairman), Mr. J. Ciifton Robinson (Engineer) and Mr. S. White 
(Secretary) of the London United Tramways Co. ; Mr. Н. Montagu Smith, 
Charing Cross, Euston, and Hampstead Line; Mr. J. Leadley, Great 
Northern; Prof. Kennedy, Mr. H. F. Parshall, Mr. R. P. Brousson, Major 
Cardew ; and Mr. Oakley, Great Northern and City Railway ; Mr. Manville, 
Mr. W. C. C. Hawtayne, and Mr. T. E, Dritton, Barking and Ilford line. 

Sir COURTENAY BOYLE briefly recalled the circumstances under 
which they had met. At a meeting on November 15, 1899, he had pointed 
out that certain of the Government departments had represented to the 
Board of Trade, under the terms of the section with reference to tlie use 
of electrical power, that the employment of such power in traction was 
likely to affect certain instruments of a delicate nature in use at the 
observatories. The point of the application had been that certain regula- 
tions should be made to prevent such injurious and disturbing effects. On 
that day certain statements had been made by Prof. Rücker and those 
acting with bim with regard to the effect upon the instruments in the 
observatories. These statements and tke figures which were supplied were, 
to some extent, challenged by the representatives of the tramways 
companies. It had been thought then that the proper course would be to 
appoint a smal] expert committee to investigate carefully the amount of 
magnetic disturbance produced in the neighbourhood of electrical tram- 
ways and railways constructed, and working under Board of Trade regu- 
lations, and to report as early as practicable. He therefore called upon 
Mr. Trotter, the chairman of that committee, to explain the present 
position of the matter. 

Mr. TROTTER referred to an interim report of the Observatories 
Clause committee, which concluded with the statement that suitable 
alterations of the feeder cables could be defined for the future by regu- 
lation. Although in the opinion of some of the members of the com- 
mittee, the drafting of a regulation or regulations was not withia the 
reference, they had consented to meet to discuss the matter. On July 20, 
a plan showing special cables and details of electrical distribution had been 
submitted by the London United Tramways Co., and Mr. Glazebrook 
undertook to calculate the disturbances likely to be produced at Kew 
Observatory by this scheme. On July 30 Mr. Glazebrook had sent 
him а memorandum, in which he held out hopes that the scheme 
might suffice to permit of the working of the recording instruments. 
Mr, Glazebrook would not assert that it must fail; but could not say 
positively that it must succeed. The whole scheme was experimental, the 
theory was confessedly incomplete, and in practice might be impossible 
to carry out. The most important features of the scheme were that the 
line should consist of isolated lengths of one mile, and so fed and boosted 
that no point on any section of the rail within 2 miles of Kew Observa- 
tory should differ in potential by more than 0'2 of a volt from the 
potential of the earth in its neighbourhood. At a greater distance than 
2 miles à difference of 1 volt was suggested, but this was still under 
consideration. These requirements were accepted by Mr. Parshall. On 
August 8 further calculations were sent by Mr. Glazebrook, and Mr. Parshall 
prepared another plan. He gave an estimate showing that the special 
cables, &c., would involve the expenditure of a very large sum. Oa 
September 7 Mr. Glazebrook wrote that the additional scheme would in all 
probability Le sufficient to protect Kew Observatory, but that it was 
impossible to say with complete certainty that the protection would be 
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complete. Since this date Mr. Glazebrook had called his (Mr. Trotter's) 
attention to the fact that several new tramway lines were proposed in the 
neighbourhood of Kew, and that these would cause disturbances unless 
dealt with in the way suggested for the present lines. "The general result 
was a deadlock. The observatories members candidly said that they could 
not predict with certainty the efficacy of the proposed remedy, and the 
engineer members protested that the expenditure would be unreasonable, 
seeing that it might prove useless. 

Prof. RUCKER, in reply to Sir Courtenay Boyle, said that the Govern- 
ment department still invited the Board of Trade to make regulations for 
the protection of instruments at the observatories. The practical proposal 
mentioned by Mr. Trotter waa originally that drawn up by the represen- 
tative of the companies. The departmental proposal was that the lines 
should be insulated ; the companies put forward further proposals, which, 
after full consideration, the department was disposed to accept, although 
it could not take the responsibility of saying that they would be in all respects 
satisfactory. 

Mr. PARSHALL said that a part of the arrangements proposed were 
accepted by Mr. Glazebrook in his letter of Sept. 7, but certain reserva- 
tions were made which would entail further expense upon the company of 
several thousand pounds. Since that time the lines had been completed 
so far that it was possible to test the practicability of those arrangements. 
Experiments showed that the currents circulating in the rails from outside 
sources, even before the lines were put into operation, caused a difference 
of potential in the lines during many hours of the day of 0:8 volt, or four 
times greater than discussed at the time as necessary for protection 
of the Kew Laboratory. In other words, these regulations as formed 
would debar the use of rails in the earth at all quite apart 
from electrical working. He had placed near the Kew Observatory a 
magnetometer supposed to be identical with that of Kew, and had pa sed 
a current of 80 amperes in and out of the line at Brentford with a view to 
observing any possibie effect. The effect of passing 80 amperes into the 
line and back through the rails, was about 100 times greater than would 
be the effect in the arrangement referred to in the proposed plan. The 
effect on the magnetometer was negligible. The instrument used showed 
a width of line corresponding to external magnetic disturbance equal to 
about 600 amperes put in the line at Brentford апа taken back over the 
rails to the power-house, This, together with a known current passed into 
the line, would indicate that the liability of Kew being interfered with by 
the tramways bad been greatly over estimated. Apart from this, there was 
the fact which must not be lost sight of that the present currents circu- 
lating from sources unknown and having no connection with the tramways, 
exceeds the requirements of the proposed regulations, and this, before the 
tramways make any use of their own rails as a return circuit. For these 
reasons he had had to advise the company as to the impracticability of 
constructing their lines во as to conform to the suggested conditions. 

Mr. GEORGE WHITE (chairman of the London United Tramways Co.) 

explained that the capital outlay involved to meet Mr. Glazebrook's con- 
ditions, although considerable, was not the only difficulty. It would be 
necessary to curtail the number of cara which could be run upon the line 
by something like 50 per cent., as it would prevent extra cars being run 
on holidays. The excess capital outlay on the small piece affected 
within the 2-mile radius of Kew ‘meant £24,000, and taking iuto 
account also the conditions suggested by Mr. Glazebrook the excess 
minimum expenditure would be upwards of £40,000, and he was told 
further that, in order to comply with all the technicalities, the excess 
outlay might be four-fold, or something like £100,000. He suggested 
that the instruments affected might be removed from Kew, and quoted 
the following remarks upon this point made in a letter of Mr. Glazebrook's 
last July. Whilst, therefore, not opposing the scheme, we think it right 
to point out that it may fail to give the necessary protection ; in which 
case it may be necessary to consider the alternative of removing the record - 
ing instruments to some completely isolated position, and we desire before 
the sanction of the Board of Trade is given to the scheme that this question 
should be brought to the notice of the Government departments concerned. 
It should be understood that it is the recording iustruments alone that 
would need to be removed. The rest of the magnetic and other work now 
carried on in the observatory would continue there, as the protection 
would be ample for that.“ 
Sir COURTENAY BOYLE said that it was extremely difficult for him 
or for the Board of Trade to suggest that the Government departments 
who held the ground should be obliged to move these instruments at the 
cost of the State because of certain commercial undertakings coming into 
their neighbourbood. 

After some remarks by Prof. AYRTON, 

Prof. PERRY said that they did not quite believe in the estimates of 
£24,000 or £40,000, or possibly £100,000, which had been mentioned, nor 
did they quite appreciate the difference which Mr. Parshall suggested with 
reference to the 0°8 of a volt. 'The department had said from the begin- 
ning that what it wanted was au insulated return which would give perfect 
protection, and when the plan was prepared, to which reference had been 
made, there was no mention of excessive expense or outrageous outlay. 

Mr. J. CLIFTON ROBINSON said that it would be impracticable to 
carry out the four trolley-wire system. He had demonstrated that a year 
ago, when he showed that not less than 15 wires would have to go over 
one particular point in the overhead construction, forming a complete net- 
work over their lines; and considering the matter not altogether as an 
æsthetic question, they had appealed to the Board of Trade on the ground 
of safety and for other considerations to eliminate that proposition. 
Mr. Trotter himself would not be a party to 1,000 volts being carried 
overhead, especially under low railway bridges. 

Mr. TROTTER : That is another alternative. 

Mr. CLIFTON ROBINSON, continuing, said that there would be 
1,000 volts with the four-wire system such as Prof. Perry approved of. 
His company considered that there was no sufficient ground to depart 


from what was recoguised as the univeraal practice of working tramways 

—ths standard regulations of the Board of Trade. If future develop- 

ments arose when these theories could be put to the test of practice, 

then would be the time for the introduction of such eaf 

= mee be proved neceasary, and as might bs ordered by the Board of 
rade. 

Sir COURTENAY BOYLE pointed out that appxrently Parliament 
was not satisfied that the old regulations were sufficient for the protection 
of the observatories, otherwise it would not have passed the new 
observatories’ clause. 

Prof. RUCKER said that this was not merely a matter affecting 
scientific experiments and observations carried on at Kew, for it had aleo 
a direct bearing upon certain industries carried on in London. For 
instance, Kew was a centre where the Kew magnetometers were tested, 
and the makers got orders upon the condition or requirements that the 
instruments must be tested at Kew. The fact that there is such an 
institution at hand where such tests could be carried on near where the 
makers were at work did help that trade. In the course of the last four years 
they had had to test instruments ordered from Russia, Italy, India, New 
Zealand, Portugal, Holland and the United States, апа in every case they 
were ordered with the condition that they should be tested at Kew, so that 
the instrument-making industry is affected by this matter. Again, in the 
case of the magnetograph, they had supplied £4,000 worth of them. 
The number and value might not be large as compired with what was 
spent by the tramway companies, but surely even a small industry was 
not to be crushed out because of tramway requirements. The instrument- 
making trade was going largely from England to Germany, and if it were 
crushed out a serious injury would be done not merely from a scientific 
point of view but also to a Government institution which was useful for 
some of the purpoees of trade. 

Major CARDEW asked Prof. Rucker if they were to understand that 
the testing work at Kew would be absolutely prevented by a certain 
limited amount of earth disturbance produced by electric traction. He 
understood that the variations in magnetic instruments might be some- 
what disturbed, but would it be necessary to remove the magaetometera 
from Kew ! 

Mr. GLAZEBROOK : The maguetometers would not require quite so 
much protection as the recording instrumenta. 

Sir COURTENAY BOYLE asked if there were elsewhere in the poe- 
session or working of Governments departments, instrumenta of similar 
extreme delicacy to thoee used on the magnetic side of Kew, which it might 
also be very difficult to protect. 

The ASTRONOMER ROYAL (Mr. Christie) ssid that so far they had 
been considering the effect of these magnetic disturbances on Kew, or 
those which might be anticipated from a tramline] already constructed, 
but in the case of Greenwich Observatory they had to consider carefully what 
provision should be made, or what protection should be provided, with 
reference to tramways about to be constructed. It was very important, in 
view of the fact that the tramline with regard to which the London 
County Council had recently obtained the power to use electric traction, 
passes within 700yds. of the magnetic observatory at Greenwich. It waa 
very important that every precaution should be taken to prevent maguetic 
disturbance there. The Greenwich registers were as delicate as those at 
Kew, and the record had been carried on for 60 yeara with a large expendi- 
ture of money on the part of the Government. It might be reckoned that 
something like £100,000 had been spent in getting these registers. The 
magnetic registers so obtained had given very interesting results, and 
afforded material for interesting observations as to the connections bet ween 
terrestrial magnetism and sun spots. The connection between the sun 
spots and the state of the weather was of some importance from a com- 
mercial as well as from a scientific point of view. These registers had to 
some extent been disturbed since the construction of the City and South 
London Railway. When he had called attention to that fact at the last 
meeting he had been met with the objection that that railway was not 
then working under Board of Trade regulations, These disturbances had 
been reduced to such a point that, although they were quite appreciable 
and did sensibly affect the registers, still they did not vitiate the results. 
But if they were to have tramlines brought within 700yds. of the 
observatory he was afraid their register would be ruiaed completely, and 
that the 60 years’ work of Greenwich in that respect would be brought to 
an end just when it was becoming of increased interest and value. 

Sir COURTENAY BOYLE asked whether it was not conceivable that 
arrangements might be made by which the whole of the maguetic obser- 
vations of the State might be mide at one place and communicated thence 
to the various departments ? 

The ASTRONOMER ROYAL explained that the work at Greenwich 
and at Kew is carried out upon somewhat different lines. At Kew its 
importance consisted largely in the verification of instruments, and 
there was, of course, a comparison of the magnetic disturbauces between 
the two stations. The position was this: The registers at Greenwich had 
been carried on for 60 years upon one system, and that long series was 
valuable for purposes of comparison with reference to cosmical phenomena, 
such as that he had referred to concerning the sun spots. At Kew the 
series had not been carried on so long, but still it was of importance 
to have the means of comparison between the two observatories. 
Interesting results came out from a comparison of the two. The point 
he wished to enforce was that in the case of Greenwich it cannot be a 
question of moving the instruments, for that would mean that the work 
must cease. It must be carried out in convection with the astronomical 
observatories which, of course, could not be moved ; and the same magnetic 
work could not be carried out at а distance upon the same linea or under 
the same supervision. The series would be broken and the comparisons 
would not serve in the case of observations recorded at another place under 
different conditions. i 

Prof. KENNEDY asked whether supposing the Greenwich Observatory 
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were protected, the delicate observations now made at Kew might not be 
as well carried out at Greenwich ? | 

The ASTRONOMER ROYAL said that the comparison of the work of 
the two observatories was of secondary importanoe. Still, it led to results 
of considerable interest. An essential point was that at Kew there was 
verification of instruments, the working out of new forms of instruments, 
aud the carrying out of some experimental work which waa foreign to the 
scope of their duties at Greenwich. 

Admiral WHARTON remarked that any decision come to on the subject 
of the line threatening Kew would, to a great extent, govern all future 
questions of that sort. 

Sir COURTENAY BOYLE agreed that it must be so. There would 
certainly be applications for electrical railways near Greenwich. 

Admiral WHARTON said that the question was how far the delicate 
scientific work carried on in these Government observatories should be 
disturbed and injured for the sake of commercial undertakings that, so far 
as he understood, could, by means of the expenditure of additional money, 
be carried on without involving such disturbance. There was a difference 
of opinion, apperently, as to the total extra amount that would have to be 


spent in order to give the needful protection. The principle of allowing 
& line to be opened under conditions which you are nearly certain would 
affect the scientific work, with a sort of vague understanding that, if it is 


found to be so, something will be done hereafter, would be a very danger- 
ous principle. He did not think it would be likely, as a matter of practical 
politics, that after the line had once been started it would be easy to 
introduce modification. The Admiralty looked with some apprehension 


upon the effect of projects which threatened to disturb the value of the 


Royal Observatory at Greenwich. 


Sir COURTENAY BOYLE wished to hear from the Hydrographer to 
what extent he agreed with the Astronomer Royal as to the possibility or 


otherwise of the division of the astronomicaland magnetic work at Greenwich. 
Might not the magnetic work be done with almost equal ad vantage elsewhere 
Admiral WHARTON explained that it broke the continuity of the 


record. Work of that kind was infinitely more valuable if carried on at 
the same spot for a large number of years with the same instruments aud 


under the same conditions. He understood that there were means by 


which these electrical tramway undertakings could be worked without 


disturbing scientific observations. 


Major CARDEW said that they did not admit that at all. The idea of the 


perfectly insulated system was purely theoretical. In New York, where 
they bad a so-called insulated system, there were continual faults. When 
you get a fault on two sides there must be disturbance, and that might 
occur just when there is some important terrestrial observation to make. 
His opinion is based upon the number of faults that did occur. In electric 
lighting lately at Westminster they had had a fault so large that it reduced 
the lamps to about half the proper pressure. 

Mr. HAWTAYNE said that the Ilford and Barking tramways would be 
situated some 5 miles or 6 miles away from Greenwich, and he thought the 
only 115 which Mr. Christie referred to was that of the London County 
Council ? 

The ASTRONOMER ROYAL said that the line of the London County 
Council, for which the use of electricity was sanctioned, was the one which 
would at present more seriously affect Greenwich Observatory, but there 
were other lines which might, to some extent, affect and disturb it. The 
tendency of his observations was to show that in the case of lines worked 
under the Board of Trade regulations at a distance of over 4 miles, the 
effect was not serious, although it was perceptible. They could still carry 
on their registers. With regard to Major Cardew's remarks, it was quite 
a different matter to have an occasional accidental interruption of a photo- 
graphic register which was constantly at work, rather than to have constant 
interruptions or disturbances in the abeence of proper precautions. An 
occasional interruption could either be ignored or allowed for. 

Mr. PARSHALL asked whether there was any effect at all noticed at 
Kew now from existing electrical undertakings. 

Mr. GLAZEBROOK said that he had not accurately compared the curves 
lately, but so far as he knew there was nothing in the curves that they had 

‘obtained at Kew or Greenwich within the last few months to interfere 
with the comparisons that had been previously made from time to time. 

In reply to Mr. Hawtayne Colonel RABAN said that the Admiralty did 
not so regard the Ilford lines to be outaide of this question, 

Sir COURTENAY BOYLE then pointed out what was the formal position 
they would have to adopt if they could not, by friendly discussion, get 
nearer a settlement of the difficult issues before them. The formal course 
would be for the Board of Trade to ask the departments which had repre- 
sented tbat regulations were necessary to draft such regulations as they 
suggested. It would probably be difficult for them to do во, because a 

greater or less degree of protection might be demanded in different cases. 
But the formal course would be for the Board of Trade to ask the depart- 
ments concerned to draft their proposed regulations, and then to have 
: copies of these sent to the different companies and parties affected. "That 
was а long process not likely to lead to an immediate settlement. But the 
Board of Trade would be obliged to take that course if they could not now, by 
negotiation and conference, get nearer to a settlement of the points at issue. 

Mr. GLAZEBROOK said that since the scheme proposed by Mr. Parshall 
was now withdrawn the only thing his department could ask for was a 
complete insulated return. They had no other plan by which thorough 
protection could be secured. 

Prof. RÜCKER agreed with Mr. Glazebrook that if the matter was to 
be fought out on the lines of what would protect Kew they must fall back 
on the insulated return. He did not forget, of course, that the very 
important suggestion had been thrown out, which he ought not to discuss, 
because he was there as à representative of Government departments, and 
bad no idea what they would think of the question of compensation for 
moving instruments away from the observatory, but he fully recognised 
the importance of the proposal ; it was a new factor, j : 


Sir COURTENAY BOYLE said that Mr. White, in а most cautious, 
temperate, and politic spirit had suggested that a possible way out of the 
difficulty was & contribution from hie company towards the removal of 
certain instruments from Kew. As there were present representatives of 
the railway interest, they would no doubt let him know whether they 
associated themselves with that auggestion. 

Sir WILLIAM PREECE said that while sympathising with his scientific 
friends he was also very much mixed up with the commercial aide of 
the question, and he represented that day rather the commercial side 
than tbe scientific. There would be no difficulty in transferring the 
magnetic observations, which were at the root of all the trouble, to another 
spot. There were islands about this coast within easy reach of London 
where such electric and magnetic disturbances could never be experienced. 

Mr. TROTTER said that he should have liked Mr. Parshall to have 
given them more information with regard to the experiments conducted 
within the past few days. He understood him to say, that since the West 
London line commenced, the rails of his company, by their better con- 
ductivity, picked up strong currents presumably generated by their neigh- 
bours If that was so, it entirely altered the question of a possible double 
return and double trolleys. It might complicate any possible regulations 
such as those suggested by Mr. Glazebrook. | 

Mr. PARSHALL answered that the experiments had been conducted 
within the last fortnight, and there was no doubt that they had а maximum 
fluctuation of 1 ths of a volt. 

Sir BENJAMIN BAKER said that it appeared to him that there were 
three interests concerned in this matter, and so far they had only been 
discussing two of them. They had been discussing the interests of the 
Tramway Company from a commercial point of view, and also the case of 
the observatories at Kew and Greenwich, but they must not forget the 
interests of the seven millions of people who were just now tasting the 
sweets of electric traction, and he fancied that if the points which 
Prof. Rücker brought forward about these particular inatruments at Kew 
were put before the quarter of a million of people who travelled on 
Monday over the West London Railway they would have considered those 
instruments an insignificant matter as compared with electric undertakings 
providing the general public with an essential service. It waa easy to 
imagine what the population of the metropolis would say if they were told 
that it was a question of tramways or no tramways, and that they might 
have to occupy 12 hours to атай in an omnibus a distance which could be 
covered within 20min. by electric traction, 

The ASTRONOMER ROYAL remarked that it was not the London 
electric railways, but the suburban lines which came into the immediate 
neighbourhood of the observatories that they wanted, in some respect, to 
control. Many years ago the Greenwich Observatory fought a similar 
question against the railways. Strong public pressure had been brought 
to bear upon the Government to allow а railway to be carried under 
Greenwich Park by a tunnel. This was succeesfully resisted, and the result 
was that the line was carried through Blackheath on the other aide, so as 
not to interfere with the observatory, and ultimately the Greenwich 
Extension line was carried out at such a distance that it did not seriously 
affect their observations, Similar consideration had bad to be shown on 
other occasions at the instance of the Government, so as to avoid the 
danger of interference with the work of the observatory. 

Sir COURTENAY BOYLE: Can Mr. White tell us approximately, even 
in the roundest figures, and without being at all bound to his estimate, 
what would be roughly the coat of having a perfectly insulated return ? 
Mr. WHITE: It is impossible to say definitely, but I am told approxi- 
mately the sort of figure would probably be about £150,000, upon the 
items which appear for £80,000 under the Board of Trade regulations: 

Sir COURTENAY BOYLE desired to bring back the meeting to Ше 

main question. The Board of Trade was asked by the scientific depart- 
ments to impose certain regulations with reference to electric traction. He 
had endeavoured to the utmost of his ability to get some sort of agree- 
ment, but at present there were not any agreed proposals acceptable to 
both sides. Would the re-appointment of the committee tend to facilitate 
or to make possible any agreement as vo what the regulations should be! 
If not, then the Board of Trade must take their own line and decide on 
some regulations. He was particularly anxious to avoid that, because it 
was most desirable that they should arrive at something acceptable to 
both sides. It would be his distinct duty, after what had been said, to 
bring before the State departments concerned the suggestion which 
Mr. White had made earlier in the afternoon, that a possible way out of the 
difficulty might be the removal of the magnetic work of the Government 
to some more suitable site. Meantime, pending the decision of that 
question, was there anything they could do to facilitate a possible agree- 
ment’ Would it be possible by inviting the co-operation of some 
gentleman of high scientific attainments, such as Lord Kelvin, to give them 
the advantage of his assistance. 
Lieut.-Col. RABAN said that at the Admiralty they felt that the actual 
queation to be settled in this particular case was only a small part of what 
might ultimately be involved, because what was settled here must influence 
other schemes. It would be rather important if they could get to know 
what an insulated system would cost; if there was such a thing as an 
insulated return, that would affeot the question materially. He believed 
such a thing as an insulated system bad been used in various towns, 
Government requirements and the interests of the State had to be taken 
into account in other cases, as in the case of magazines ; railway companies 
had had to Бе put under considerable restrictions with regard to approach- 
ing within a certain distance of magazines, and yet railways were still 
being made. It should not be forgotten that, so far as the observatories 
and their sites were concerned, the Government authorities were the people 
in possession, who had a right to put forward their reasonable requirements. 
The three points to be considered were: Is there such a thing as perfect 
insulation! What would be the difference in the cost of providing it? and 
has it been employed eleewhere with success under similar conditions ! 
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Mr. CLIFTON ROBINSON: I believe there is no such thing as a 
perfectly insulated return in any tramway in this country. 

Prof. AYRTON : There is no use splitting hairs, but you know what we 
mean by an insulated return. How could the interests of those concerned 
be sacrificed if we had, for instance, such а system as Major Cardew and 
Sir William Preece have actually supplied on the Metropolitan Railway 
between Earl's Court and High-street, Kensington. 

Mr. TROTTER said that they all knew the system which Sir William 
Preece and Major Cardew had carried out on the Metropolitan Railway. 
In the Central London there was practical insulation, and the County 
Council proposed in their line to have conduit lines on the streets for the 
return. That was moet suitable in the proper place, but it must be recog- 
nised that when they came to dealing with an extensive suburban area the 

utting of conduit lines over so many miles would involve а large expense. 
ere was another system wbich he might call the Cincinnati system, 
where they had two overhead wires, but he was told the number of 
accidents which happened to it was rather serious. It had to be shown 
by the engineers that the Cincinnati system was impracticable. When he 
was in Switzerland last year he saw the system at work with two trolley 
wires; but there might be a difficulty in the case of junctions and 
turn-outa. 

Prof. AYRTON : No doubt if Mr. Trotter is a reader of The Electrician 
he will have seen reference to a system patented by Major Cardew for 
overcoming the difficulties in connection with the magnetic observatories.* 

Sir COURTENAY BOYLE.—Please help me as far as you can, 
gentlemen, with the best method of settling the practical difficulty now 
before us. 

The ASTRONOMER ROYAL said that if the County Council proposed 
to adopt the conduit system, and to treat Greenwich as an urban district, 
they would remove all difficulty so far as Greenwich was concerned. 

Mr. MONTAGUE SMITH suggested that the Board of Trade might 
allow the tramway to be opened for six months, and that the Committee 
could report upon its magnetic effect during tbat time, if there were an 
und ing from the company to comply with any requirements that 
might, as a result, be found necessary. 

Sir COURTENAY BOYLE, after again expressing his determination to 
bring before the scientific departmenta of the State the question of the 
possibility of the removal of the magnetic work from Kew and Greenwich, 
once more asked those present which alternative they preferred: The re- 
appointment of the committee to consider the regulations framed on each 
side, or that the Board of Trade should draft regulations. 

Prof. KENNEDY believed they would get through the matter most 
quickly if the Board of Trade framed the regulations. 

Mr. WHITE : We have been two years trying to bitch horses, and we 
are here still. Ithink the Board of Trade had better take the matter up. 

Prof. RUCKER: I am inclined to agree with that. 

Sir COURTENAY BOYLE: Then the Board of Trade will frame 
regulations and send them to each side. Please remember that I am just 
as anxious as you are to get on with & settlement of the question, not only 
as it affects the London United Tramway Co., but also the other companies 
to which the clause applies. 

Prof. KENNEDY, as representing the London County Council scheme, 
said that the County Council quite held to their proposal that they should 
make an insulated conduit system within the range of Greenwich 
Observatory. 

Sir COURTENAY BOYLE said that the Doard of Trade would frame 
the regulations as speedily as may be, and would send them to the parties 
concerned in due course. 

The proceedings then concluded. 


ELECTRICITY SUPPLY.t 


BY W. A. CHAMEN. 


This subject has been dealt with so often and by such able hands 
that the author feels some diffidence in venturing to write a Paper 
upon it. The brief remarks which are now offered, however, will 
bear only upon two points in connection with the subject, and will 
naturally take some colour from the particular aspect of the question 
as applied to the city of Glasgow. 


SYSTEM AND PRESSURE ОЕ SUPPLY, 


The fact that several undertakings which have commenced with 
an alternating single-phase high-tension supply have recently been 
actively engaged in changing their central or nearer areas to low- 
tension continuous current, supplied direct from dynamos fixed in 
the generating station without transformation of any kind, must 
surely be taken as a clear indication that low-tension continuous 
current is found to be more suitable and more economical for all 
purposes, where the distance is not so great as to make i* too 
costly in copper. This change has, of course, been brought 
about by the alteration in the Board of Trade regulations 
allowing the use of a pressure in consumers premises not 
exceeding 250 volts, and consequently of a three-wire system with a 
5 not exceeding 500 volts across the outers. Mr. Adden- 

roke, in a very able Paper read before this Institution in London a 
few years ago, foretold this result, and showed that with a favour- 


* See The Electrician, Vol. XLV., pp. 802 and 868.— Ed. E. 
. t Paper read at the meeting of the Glasgow Local Section of the 
Institution of Electrical Engineers, November 14, Lord Kelvin in the chair. 


ably selected position of generating station an area measuri 

5 miles in diameter could be economically dealt with by means o 
low-tension continuous current under these altered conditions. 
Experience has proved this to be so, and in Glasgow the supply is at 
present carried on over a radius of 23 miles each way from the new 
station at Port Dundas. It does not follow, of course, that it will 
always be economical to work in this way, as the load may grow to 
such an extent as to warrant putting down other generating stations 
at the more distant points rather than transmitting many thousands 
of horse-power through cables from а generating station already fully 
taxed bv a demand of some 20,000 н.р. to 30,000 н.р. within a radius 
of much less than 23 miles around it. 


On the other hand, there may be cases where small amounts of 
current require to be transmitted to exceptional distances, and in 
such cases small auxiliary high-tension plants, either continuous or 
alternating, would seem quite justifiable. The fact, however, that 
these may Ъз necessary is no reason whatever why the whole 
generating plant should be made high-tension and current trans- 
formed down even in central areas close &round the generating 
station. The obvious common-sense principle on which to proceed 
is surely to use simple low-tension direct supply at as high a pressure 
as ible, and when this fails to meet the case to supplement with 
high-tension transmission for the remainder. 


A well-known consulting engineer, in a discussion on this subject 
some three or four years ago, went so far as to admit that this was 
the right line to go upon, but said that he found the public wanted 
an alternating-current supply and not а continuous one, and in con- 
sequence recommended that low-tension alternators be used for 
direct supply to the home areas and that step-up transformers be 
used in connection with this same supply for reaching the outlying 
districts, thus avoiding the necessity for any kind of separate 
generating plant for this purpose. The idea was ingenious, but the 
author is not aware that any use has been made of it, possibly 
because it has been found that the public do not, after all, want 
alternating current. For supplying motors or arc lighting who 
would preter single-phase alternating current to continuous? And 
for incandescent lighting, what is to be gained by using alternating 
current! It may seem to be wasting your time to ask these questions 
or to put these argumenta before you, but no less a genius than 
Mr. Ferranti only recently publicly stated his opinion that single- 
phase alternating current would yet come to Ъз the universally 
accepted system of supply. 


There are, of course, those who say that two-phase or three-phase 
alternating current of low periodicity will shortly supersede every- 
thing else, but in their case the pitblic are not found to want alter- 
nating current but continuous, and this is man by means of 
rotary converters. The object of this system is said to be to allow 
the generating station (which for some reason, never yet satisfactorily 
explained, is bound to contain the whole generating plant of any one 
undertaking or more if possible) to be situated at a considerable 
distance from the area of supply, where land is cheap and coal 
readily obtainable. In a place like London, where the cost of land 
within the lighting area 1s practically prohibitive, where railway 
accommodation is impossible and the conditions and restrictions 
arising through the interests of surrounding proprietors most 
onerous, there is no doubt some reason for adopting such a system; 
but it is somewhat remarkable that in the case of the Glasgow 
tramway power supply, in which this system is being introduced, 
there was much anxiety to get а site, not as near the coal pits as 
possible, but as near the centre of the city as might be. The site 
ultimately purchased is about the same distance radially from the 
centre of the city as the Port Dundas electricity supply works, and 
figures were given to show botli the extra capital which would be 
involved in going further afield and the annual extra cost through 
loss in distribution. 

Again, it is argued that the weak spot in a continuons-current 
тк is the commutator of the dynamo, but experience has proved 
that this is an absolutely erroneous idea. Nothing could be more 
satisfactory than the running of the brushes and commutators of 
most of the dynamos as now constructed, and, in fact, two and three- 
phase alternating systems rely entirely upon commutators in the 
rotary converters. 

The conclusions to which these considerations seem to point are: 
(1) That there is no more economical or satisfactory method of supply 
than low-tension continuous current, generated upon a site or sites 
within the area of supply if possible, and supplemented by a small 
amount of high-tension plant if necessary in order to рр; remote 
corners of the area which may be beyond the reach of low-tension 
supply. (2) That if it be impossible to find sites within the area at 
any reasonable price and with railway accommodation and freedom 
from onerous restrictions due to surrounding proprietors, then a 
high-tension generating station or stations without the area will be 
the next best arrangement, though the cost of supply will be increased 
to some extent. And it therefore follows that in order to ensure 
supply at the maximum economy in years to come, sites should 
be retained in suitable positions within, or as close as possible to 
the area of supply, and with proper railway accommodation and 
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freedom from hampering restrictions, even at some sacrifice in the 
interval until they are required. 

As regards the exact pressure of supply to consumers, it is obvious 
that the higher the pressure the more economical will be the distri- 
bution, and it must also be clear that where lighting and tramways 
are supplied from the same generating station it is an advantage to 
have the pressure for both purposes alike. The pressure allowed 
by the Board of Trade for tramway supply is 500 volts, and the 
dynamos are usually constructed to run from 500 volts to 
550 volts for that purpose. These same dynamos will therefore 
be most suitable, if they are to be used alternatively on lighting 
mains, for supply on a 500-volt three-wire system, using 250-volt 
lamps in consumers! premises, with balancers or Еа {о сош- 
pensate for out-of-balance middle-wire currente. "They will allow 
up to 50 volts drop in feeders at times of heavy load. The Board of 
Trade lations for lighting place the limit for low-tension supply 
at 250 volts, but although the city of Glnsgow lias some 1,500 con- 
sumers with a maximum load of about 3,000kw. already supplied 
at this pressure, and the municipalities of Govan and Greenock have 
also considerable numbers of consumers supplied at the same pres- 
sure with complete satisfaction, the Board of Trade are declining to 
sanction more than 240 volts declared pressure in the London 
district and elsewhere. The argument appears to be that the 
250-volt limit is one beyond which the pressure must on no account 
go, and that consequently it cannot be a declared pressure with the 
margin of variation allowed in another part of their regulations. 


Whatever may be the actual construction to be put upon the 
words from a legal point of view, surely it is unreasonable and 
inconsistent to take this line. The Board of Trade is appointed to 
look after the interests of the public, but in what way do the public 
suffer through being р at 250 volts? The thing is done and 
is an admitted success, It has been in operation in Glasgow for about 
18 months, and no trouble of any kind 55 arisen in connection with 
it. There can, therefore, be no scientific or practical reason why it 
should not be allowed. The proposal to establish 240 volts means 
yet another voltage to worry manufacturers and contractors, and 
through them the public. If the Board of Trade had taken the line 
of establishing а standard voltage for the benefit of everybody con- 
cerned there would have been some clear object in it, but the result 
of this decision will be to make at least five different standard 
voltages—viz., 200, 220, 230, 240, and 250 volts—in use in various 
places in the kingdom. 

On the other hand, to agree upon 250 volts as the maximum 
declared pressure in consumers’ premises would have tended to settle 
all new work down to thie standard, and would have avoided the 
addition of another voltage to the already too numerous standards 
in use. Ata time like the present, when standardisation is so much 
talked about, electrical engineers will do well to give this matter 
special attention, and if necessary approach the Board of Trade in a 
body with a view to getting 250 volts sanctioned. It is hard, how- 
ever, to see what necessity there can really be for taking so much 
trouble about so small a matter, as all that is required is for the 
Board of Trade to agree to that reading of Clause 1 1n the ** Regula- 
tions for Securing the Safety of the Public" which shall allow 
250 volts to be а declared pressure, subject to the variation of 4 per 
cent. from that pressure, as laid down in Clause 7 of the * Regulations 
for Ensuring a Proper and Sufficient Supply of Electrical Energy." 

Probably the real reason why electrical engineers have not taken 
any decisive action about this matter is that all the older under- 
takings are already committed to tome other voltage, and will 
naturally not feel called upon to press for 250 volts when they them- 
selves use 220 or 230, and would not find it worth while to exchange 
to 250. This, however, is short-sighted policy, and it seems to have 
resulted in the meantime in the standardisation not of any of the 
existing voltages, but of another one, viz., 240, for all new work. In 
the case of Glasgow, the author of this Paper was faced with the 
problem of converting an existing 200-volt three-wire system into 
one of а higher pressure, and the question immediately arose as 
to whether it would be right to be contented with a 400-volt 
system, using 200-volt lamps in consumers’ premises, or to adopt any 
higher voltage. While making an alteration, it was clear that if any 
departure were made from the simple multiple of the existing state 
of things, additional complications would arise in consumers’ premises. 
The next consideration was whether the advantage to be gained was 
worth the complication and the cost thereof, and it then became 
necessary, in order to ascertain what the advantage would be, to 
settle upon some definite pressure as a basis for calculation. Grant- 
ing that 250 volts could be used, it meant the difference between a 
400-volt and 500-volt supply, 4e, an increase of 25 per cent. 
on the voltage. The value of this increase need not be enlarged 
upon in a Paper addressed to electrical engineers. The advantages 
to be gained in the way of the saving of copper in the mains and 
ease of regulation of voltage over considerable distances seemed во 
great as to make it well worth while to take the step. 

Glasgow ee wishes to be in the front line, and it certainl 
would not have been so had it settled down contentedly to a 400-volt 
three-wire system at the point when it was starting to lay a distribu- 


tion system, designed rapidly to extend over an area of some 28 square 
miles. There is no doubt whatever in the author's mind that this 
alteration to 250 volts was the right step to take, and if the Board of 
Trade do not think so now, there cannot be the slighest doubt but 
that they will come to that opinion shortly. It ie, however, much to 
be regretted that in the meantime other new underterkings should be 
started in various places at 240 volts instead of 250 volta. 

There can be no cause for alarm or for the statement that it isa 
stretching of the regulations which will never end, for it must be 
quite clear to any one that 250 volts is the absolute limit of declared 
pressure at customers’ terminals (apart altogether from motive power 
supplies which are granted at 500 volts by the special permission of 
the Board of 1 8 and no one Аа go beyond this flgure 
without deliberately defying the regulations The author holds, of 
course, that the regulations as they now stand are perfectly capable 
of being read so as to allow this 250 volts ав а declared pressure, and 
he doubts very much whether апу judge, after hearing arguments, 
would not decide that the real meaning of the rules is that 250 volts 
may be useJ. The words of the two clauses upon which the whole 
arguments depends are as follows :— 

A.— Pressure of Supply to Conswmers. 

1. The pressure of a supply delivered to any consumer shall not exceed 
250 volta at any pair of terminals except with the express approval of the 
Board of Trade.” 


B.— Variation of Pressure at Consumers’ Terminals. 

“ The variation of pressure at any consumer's terminals shall not under 
any conditions of the supply, which the consumer is entitled to receive, 
exceed 4 per cent. from the declared constant pressure.” 

For a time a great deal was made of the argument that 250-volt 
incandescent lamps could not be made satisfactorily. Before deciding 
upon the matter, therefore, the leading lamp manufacturers were 
consulted, and they all stated that there would be no difficulty, and 
that they would be very pleased to take orders for such lamps. For 
the most part they have been as good as their word, and although 
some makers have not been quite successful as yet, they will no 
doubt shortly be able to fall into line with their competitors. Lamps 
of even 5 c.p. or 6 c.p. have been in use in Glasgow for over 
15 months past at 250 volts without failure. "The efficiencies of the 
good lamps now in use are :— е 

5 c.p. and 6 c.p. 5 watts per candle, 


8 c.p. 4 ditto 
16 c.p. 4 ditto 
32 c.p. 54 . ditto 
50 c.p 35} ditto 


There seems to be but little in the old idea that thin filaments 
could not be made to last. The leading manufacturers seem to have 
so far conquered their original difficulties in this respect that even 
250 volts does not seem to be the limit to which they can go. Indeed 
it seems doubtful whether in attempting higher pressures the 
proximity of the terminals in the present design of lamp would not 
cause greater trouble than the thinness of the filaments, Up to 
250 volts, however, no trouble has occurred in this respect. 

There is another possibility to be borne in mind in connection 
with this matter, and that is the introduction in the near future of the 
Nernst incandescent lamp. The construction of the filament in this 
lamp lends itself most readily to the use of 250 volts or even 
500 volts. The possibilities which lie before us with the Nernst 
incandescent lamp, giving the necessary light with about half the 
amount of energy consumed in the present form of lamp, combined 
with the advantages of the 250-volt supply, are great. ' 

А word may not be out of place on the vexed question of inter- 
fering with existing arrangements in some consumers' premises, such 
as two ordinary open-type arc lamps in series on 100 volts, special 
small motors for dentiste! use, low-voltage heaters and cauteries and 
such-like complications. One frequently meets the argument that 
the increase in pressure is all for the benefit of the Corporation, and 
not for the benefit of the consumer. This argument is, of course, 
used by those who think that they will suffer by the change, but 
they are a very small minority, and do not realise that the object of 
the change is the cheapening of the supply all round. 

It is absurd to talk about “ the benefit of the Corporation.” Who 
are the Corporation but the representatives of the peop ® and whose 
is the undertaking but the people's? The object of the Corporation 
is to give that form of sup M which is most economical, and conse- 
quently most convenient, for the majority. Electric light has been 
in the past too much the exclusive light of the rich man, who can 
well afford to pay a high price and to indulge in every kind 
of low-voltage complication which suits his own special fancy or 
convenience ; but to maintain low voltage to suit these consumers 
meaus to keep up the price and to prevent the great British public 
from using electric light at all. The benefit of the majority, while 
at the same time dealing justly with existing consumers in making 
the change, is what the Corporation aims at. There are no dividends 
to make, and all profits are used, after providing for the lasting 
financial soundness of the undertaking, in reducing the price. 

The Corporation might have been content to leave things as they 
were and let the price remain high, but this would have prevented 
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the growth and spread of the undertaking, leaving the supply to 
those who could afford to pay for it, and whose special and excep- 
tional circumstances it happened to suit. Most people want light, 
and they want it in 8, 16, or 32 c.p. lamps. These, therefore, 
demand the first and moet careful consideration. ‘The question is 
how to supply these at the lowest cost. Having settled that, the 
other consumers must be made to accommodate themselves to the 
altered condition of things, and it is surprasing, after all, how very 
little difficulty is experienced in modifying existing appliances to 
suit the new conditions. 

Voltmeters are met with in several houses supplied at 100 volta. 
They are not readily altered to suit 250 volts, but why should they 
be allowed to interfere with progress? They are at best most 
unnecessary and objectionable things for consumers to have. It isa 
0 fact that it is only in 100-volt supplies as a rule that these 
voltmeters are found.  . 

In concluding, attention should be drawn to the anomalous 
poeition in which the Board of Trade have put the owners of under- 
takings by allowing them to increase the pressure of supply to all 
consumers, but only with the consent of such consumers in the case 
of those supplied previously to the date of the revised regulations. 
In Glasgow common sense has always so far prevailed, but in London 
it does not seem to have done 8o, and a mere handful of consumers 
have in some cases held out against the change for no apparent 
reason whatever, except the unpleasant peculiarities of certain kinds 
of human nature. 

А deputation, representing some of the London supply companies, 
waited upon the President of the Board of Trade about the matter. 
While admitting that it seemed unfair for a few consumers to have 
the power of 1 upsettiug the whole undertaking, the 

resident is reported to have said that the companies should have 

one more to conciliate the consumers. One cannot help feeling that 
the companies in London are hardly dealt with. Every improvement 
the try to make seems to be obstructed by County Council, Board 

Tra e, or some other body. They are SUP DON to be doing every- 
thing purely for their own selfish gain, and never with the object of 
improving the conditions for the consumer. Would not the case be 
very different if the local authorities of London all held the 
electrical undertakings in théir own hands? Would the President 
of the Board of Trade have made the same remarks if the local 
authorities had been making the representation before him ! Yet 
the necessity for the change is the same with the companies as with 
the undertakings in the hands of local authorities. It is to be hoped 
that the Board of Trade will give compulsory powers in this matter 
of change of voltage, subject to arrangement or compensation to be 
eettled by ап inaependent arbitrator. 

The local authorities of London may quite possibly be the right 
parties to own the electricity undertakings, and it is their own fault 
that they are not so. Glasgow has realised the importance of the 
matter, and purchased the original undertaking from Messrs. Muir, 
Mavor, and Coulson, and more recently the Kelvinside Company's 
undertaking. The whole of this latter company’s consumers have 
now, with one exception, been changed to the 250-volt map ly, and 
great progress has been made with the change of the o i central 
area. Govan, which is not at present part ої Glasgow, has started 
its own supply at 250 volts, so that if ever it is annexed it will join 
up with Glasgow without further change. In this way the whole of 
Glasgow and the. adjoining communities are in а fair way to get a 
universal supply at 250 volts, with the exception of Partick, which 
is said, under the decision of the Board of Trade, to be laying dawn 
a supply at 210 volts, This is not good, but Glasgow may never- 
theless congratulate iteelf that it is not like London. 


THE AUTOMOBILE CLUB TRIALS. 


The following are rough figures concerning the perform 
ances of some of the vehicles during the trials last week. 
They are subject to revision by the judges’ committee. It 
should be borne in mind that the condition of the roads 
throughout was as bad as it could be, and, except on the 
last day, the routes included very considerable gradients. 
Descriptions of the routes were included in our article last 
week, and also brief descriptions of the vehicles. Fuller 
descriptions of some of the cars will be found in another page 
of this issue :— 

No. 1. The British and Foreign Electrical Vehicle Co.'s 


“ The Powerful.” 

Tucsday.—Started from Chislehurat at 9:48; first stop 10:5 for 4 
minutes owing to brake wire breaking ; second stop 11:17 for 1 minute 
owing to flock of sheep; third stop 11:20 for 20 minutes to assist No. 5 
car, which was stranded ; fourth stop 12:38 for 3 minutes, having taken 
wrong turning ; fifth stop 12:50 for 2 minutes to find route (driver here 
took opportunity to oi] motor, but caused no delay ; observer suggests 


this should not be entered against car); sixth stop 1:5 for 1 minute, road 
blocked by traffic ; arrived Chislehurst 1:11. 

Route B (continuing the run over a short route in order to test how 
long the car would run on one charge); started again 1:33 ; seventh stop 
at 1:43 for 1 minute due to traffic; 2:15 passed through Chislehurst with- 
out stopping ; eighth stop at 2:58, again arrived at Chieleburst and stopped 
for 7 minutes; ninth atop at 3:40, stopped half-way up hill, about 23 miles 
from Chislehurst. Run may be assumed to have finished here. Total 
distance 34% + 83 + 83+6}=59 miles. The total time taken was 5 hours 
52 minutes. From this, stops Noe. 2, 4, Б, 6, 7 may certainly be deducted, 
making 8 minutes off, and total time 5 hours 44 minutes ; and if stop 
No. 3 is allowed, total time 5 hours 24 minutes ; average speed 10°92 miles 
per hour. Beyond brake wire breaking, no mishap occurred to car. 

Wednesday.—Started at 11:6; first stop 11:58 for 1 minute, doubtful 
as toroute ; second stop 12:30, 1 minute, owing to traflic ; arrived Chisle- 
hurst 12:46; 10 minutes rest. Started on route D 12:56. Third stop 
1:6, 2 minutes, owing to bad skid ; started at 1:8, but unable to proceed. 
Run officially ended here, though car was able to proceed round whole 
route, when the fault— caused by pump breaking one of the cell containers, 
and allowing all, the acid to spill -was discovered and rectified by cutting 
the cell out. The official run was 21}+24=24} miles; time taken was 
11:6 to 1:6=2 hours; number of stops were three, lasting 12 minutes, all 
of which were allowable, so that total time of running was 1 hour 48 minutes, 
and distance covered 24] miles ; rate 15°47 miles per hour. The mishap 
to car was entirely due to the side slip. 

Thursday.—Started 10:55 ; firat stop 12:25, for 9 minutes to examine 
motor —slight smell arising, but was found not hot; it was oiled ; arrived 
Chislehurst 1:15. Total distance 29} miles; total time 2 hours 22 minutes; 
stop must be included ; average speed, 12°29 miles per hour. 

Friday.—Started 8:56 ; first stop 9:5, for 54 minutes, to be weighed ; 
second stop 9:28, 1 minute, to fiod route; third stop 9:47, 1 minute, to 
find route ; fourth stop 9:57, 1 minute, for traffic; fifth stop 45 minutes, 
12:25 to 1:10, for lunch ; sixth stop 3:24; run officially ends ; battery 
exhausted; this is half-way up hill past football field, 14 miles from 
Chislehurst. Total run—Chislehurst to Sidcup, 5 miles; seven circles of 
74 miles, 534 miles; extra first round, 3 mile ; homewards, $ mile; total, 
60 miles. Total time, 8:56 to 3:24, 6 hours 28 minutes, less 64 minutes 
=6 hours 21 minutes, and 15 minutes allowed for lunch 6 hours 6 
minutes; average speed, 9:8 miles per hour. Actual time of running, 
5 hours 36 minutes; average speed, 10:7 miles per hour. Weight of 
car, 48icwt. 


No. 8. National Motor Carriage Syndicate's Joel Car with 
Rosenthal battery. 


Tucsday.—Started 10:31 a.m. ; first stop 11:46, 2 minutes; second stop 
12:56, 10 seconds, to ask way; third stop 1:5, 10 minutes (noticed that cap 
of lubricator to countershaft was gone; driver filled all lubricators) ; fourth 
stop 2:16, 3 minutes, to oil lubricator without cap; fifth stop 2:56, 
1 minute, to enquire way ; sixth stop 3:11, 5 seconds, to put rug round 
driver's legs (the car went about 2 miles out of its route about this time) ; 
seventh stop, a few seconds, to regaiu right road; arrived 3:47. Distance 
travelled 541 miles (excluding detour). Time 5 hours 16 minutes. Stops 
allowable—say, 2 minutes. "Total 5 hours 14 minutes ; average speed 6:6 
miles per hour. 

Wednesdag.— Started 11:42; first stop 1:20, one chain came off; on 
attempting to start at 1:50 chain mounted pinion and bent it, the car was 
pushed a few hundred yards to blacksmith; fresh start made at 2:58; 
total stop 1 hour 18 minutes; second stop 2:58}, to again examine chains; 
atarted 2:45 ; third stop 3:20, half a minute, to pull up spray ; arrived 3:37 
Chislehurst. Started for route D 3:58; fourth stop 4:3, half a minute, 
to examine motor ; fifth atop 4:53 to examine саг; official run ended ; 
44 miles of D run. Examination showed axle bent. Chain was taken off, 
and the car returned home driven by one motor. Total distance covered 
303 miles. 

Thursday.—Car started at 3:40 p.m.; first stop 4:22, 5 miles from 
Chielehurst, one motor not working properly ; chain was taken off, discon- 
necting this motor, and car returned to Chislehurst with second motor. 

Friday.—Started 10:50; first stop 11:4, puncture; restarted and 
returned to Chislehurst 2:22, after repairing four punctures; weight of 


car 19:wt. 
No. 11. Blectric Motive Power Co.'s Car. 

Tuesday.—Start 10:24; first stop 12:42, 2 minutes, to feel round ; 
second stop 12:55, half a minute, to find route ; third stop 2:26, 5 minutes, 
to cool ; motor car had climbed hill from Orpington, the observer getting 
out and two people pushing ; fourth atop 1 minute after, second passenger 
out and people pushing up second hill; fifth stop 2:504 for 15 minutes, 
started 5:54, two people pushing ; arrived 3:14 ; official run ends at 2:24 
on first hill. Total time, four hours; total distance, 55 miles; average 
speed, 8 25 miles per hour. 

Wednesday.—Started 11:37; arrived 1:54; no stop; time, 2 hours 
17 minutes; distance 212 miles; average speed, 8 8 miles. 

Thursday. — Started 11:15; first stop, 1:10 for 10 minutes for dinner; 
car was oiled at same time by an assistant ; second stop, 5 minutes, to 
find route; 2:57 up Orpington Hill, observer dismounted and the car was 
pushed for Z minutes; arrived 2:59. Time, 3 hours 44 minutes, less 13 
minutes = hours 31 minutes; distance 29} miles; average speed, 8:3 
miles per hour. 

Friday.—Start, 11:7; first stop, 11:20, 5 minutes, for weighing— 
50} cwt.; arrived 1:15; time, 2 hours 3 minutes, excluding stop; 
distance 14} miles ; average speed 7:2 miles per hour. 


No, 12. The Canadian Electric Motor Co.'s Still Motor Co.'s Car 
with Ideal Battery. 


Tuesday. — Started at 10:6 ; first stop 10:56, 1 minute, to adjust brake; 
second stop 11:45; after this no further readings taken; cells nearly 
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exhausted ; passengers had to alight on all hills ; distance travelled 25 miles. | in Carlisle and Plymouth happened in 


Time, 1 hour 39 minutes ; average speed 13:94 miles per hour. 

Wednesday. —Started 11:40 ; arrived 1:36 (no stops); distance 213 
miles ; time 1 hour 5б minutes ; average speed 11:25 miles per hour. 

Thursday. —Started 11:15; first stop, 35 seconds, to ask way; two 
passengers got out on Orpington Hill, also on next hill ; arrived 2:57; 
distance 29] miles. Time 3 hours 22 minutes; average speed 8:68 miles 

r hour. 

Friday.—Started at 9:10 ; first stop, 4 minutes, at weighing macbine ; 
second stop, 10 seconds, to find way, 9:35; third stop, 10 seconds, to find 
way, 8:57 ; fourth stop, 2 seconds, for traffic ; fifth stop, 10:43, 10 minutes, 
for examination of motor; sixth stop, 10:54, off-side driving wheel skid- 
ding, 1 minute ; seventh stop, 11:2, 24 minutes, examination and oiling, 
discovered that cup of the ball bearing on motor shaft had come off; 
eighth stop, 11:13, to oil damaged bearing ; 9th stop, 11:19, to fix up 
shaft; tenth stop, 11:32, to fix up shaft; 11:36, two passengers got off; 
distance run 20 miles. Time, 2 hours 26 minutes, less 4 minutes, equal to 
2 hours 22 minutes; average speed 8'4 miles per hour. 


No. 13. The Electrical Undertakings’ Car with Leitner Battery and 
Lundell Motor. 

Tuesday.—Start 10:24 ; first stop 12:51, 5 minutes; driver had walked 
some 100 yards just previously ; 1:0—1:2, driver walked ; 2:50, car fully 
discharged on Orpington second hill; distance, 334 miles, Time, 4 hours 
26 minutes; average speed, 7:5 miles per hour. 

Wednesday.—Started 11:39 ; arrived 2:12 ; distance, 21? miles. Time, 
2 hours 55 minutes ; average speed, 8:5 miles per hour. 

Thursday.—Started 11:15; arrived 3:5; distance, 291 miles. Time, 
3 hours 50 minutes; average speed, 7°63 miles per hour. 

Friday.—Started 10:50 ; first stop, 3 minutes, 11:6, to weigh (weight, 
26} cwt.) ; second stop 2:50, 1 minute, to take voltage; third stop 3:43 ; 
total time, less stop for weighing, 4 hours 50 minutes; distance, 35} miles; 
average speed, 7:4 miles per hour ; walked 14 miles home. 


CORRESPONDENCE. 
PROF. PERRY'S PRESIDENTIAL ADDRESS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Prof. Perry's brilliant address to the Institution of 
Electrical Engineers was an intellectual treat that was 
evidently appreciated by the audience, but it appeared to me, 
at any rate, that the effect was somewhat marred by the 
introduction at the end of the discourse of such a contro- 
versial matter as the question at issue between the Kew 
Observatory and the London United Tramways Co. regarding 
the extent and scope of the requirements to be imposed upon 
the company for the prevention of interference with certain 
delicate magnetic observations. 

Prof. Perry is an Irishman, I am credibly informed, and no 
doubt the temptation to trail his coat is a strong one, but the 
inclusion of such a challenge in an ex cathedrá address must 
be deprecated. 

He appeared to think that his action in taking a strong 
line on the Observatory side required explanation and defence. 
No such suggestion has, so far as I am aware, been made. 
On the contrary, I think that everyone feels how important 
it is that the case for the Observatory should be put as 
strongly and clearly as possible. But when Prof. Perry 
claims that, in insisting upon impracticable conditions for 
electric tramways within an indefinite distance of Kew, he is 
acting as much in the interest of electrical engineering as of 
the Kew Observatory, I feel it necessary to state that those 
who have taken the other side in the controversy maintain 
that it is too late to hope for absolute freedom from electric 
and magnetic disturbance in the immediate neighbourhood of 
London ; and that, on the contrary, the true interest of both 
parties will be best served by adopting our suggestion, that 
the magnetic observatory should be removed to a position 
where the necessary freedom from disturbance can be secured 
for all time. We repudiate the suggestion that we are anta- 
gonistic to scientific research. What we do oppose is a fetish 
set up in its name.— Yours, &c. 2 P. CangpEw. 

London, Nov, 13. 


TROLLEY-WIRE ACCIDENTS. 


TO THE EDITOB OF THE ELECTRICIAN. 


Sin: I would ask your indulgence to be allowed to correct 
what might be a misconception in your reference to automatic 
devices for “ switching off the overhead traction wire when it 
breaks contained in your notes of the last issue. It seems 
to me that most of your readers will assume that the accidents 


ite of the use of 
automatic devices you refer to; but, so ae as I am aware, 
there is only one town in England in which the automatic 
device for switching off the overhead traction wire when it 
breaks " is used, and that town is Blackpool. I need hardly 
reiterate the remarks of the newspapers in their accounts of 
the successfal action of this device on more than one occasion. 
They are probably well known to most of your readers.— 
Yours, &, Roar. C. Quin.” 

Blackpool, Nov. 10, 1900. 

[Accidents such as those referred to in our note are more 
often occasioned by the breakage of guard wires or telephone 
and telegraph wires than by a broken trolley wire. The 
sentence, quoted in part only by Mr. Quin, is: Іа spite of 
guard wires and devices which are constantly being patented 
for automatically switching off an overhead traction wire 
when it breaks or another wire comes in contact with it, 
accidents are being continually reported owing to such 
causes.”—Ep. Z. 


M. GUARINI'S EXPERIMENTS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sir: With regard to M. Guarini's research, may I say that 
I performed very similar experimentis myself in April, 1899. 
I found that the sound of the telephone was, enormously 
increased if the free terminal was connected to an elevated 
piece of galvanised iron netting. This was just before 
Mr. Marconi first used it in one of his installations. All my 
attempts to interrupt the lead and so make it wireless failed, 
partly, perhaps, because I was carried away into a still more 
interesting research. But as I soon showed that earthing any 
part of the copper conductor obliterated the results, I concluded 
that the sound was merely caused by a momentary rush of 
current trying to equalise the difference of potential between 
the secondary terminal and the wire netting (or free wire), 
which in that case would merely act as a capacity. If this is 
so, then earthing the free terminal of the telephone should 
increase the sound, which I think will be found to be the 
case.— Yours, &c., R. H. Martin. 

London, Nov. 14. 


LEGAL INTELLIGENCE. 


—̃ä —ꝛ—u—u 


Attorney-General v. the National Telephone Co. 


This case was in the list for hearing before Mr. Justice Wills and а 
special jury in the Queen's Bench division on Monday. 

Mr. DALDY said the action was brought by the Attorney-General, on 
the relation of the London County Council, to restrain defendants from 
breaking up streets in the County of London for the purpose of laying 
their telephone wires underground without the consent of the Council. 
Plaintiffs’ case was based on two grounds. First, it was claimed that 
under the Telegraph Acts defendants had no right to do what they 
had done, and, secondly, that the defendants were creating an obstruction by 
breaking up the streets. The defence was that defendants were not 
acting under the Telegraph Acts at all, and what they had done created no 
obstruction. Plaintiffs joined issue, and some issues might arise which 16 
might be necee:ary for the jury to try. ` 

Sir EDWARD CLARKE, Q.C., for defendanta, said that he should like 
to point out that correspondence had taken place between the solicitora to 
which, in the interests of public time, he thought he ought to call his lord- 
ship’s attention. This was one of two sets of proceedings brought against 
the Telephone Company, one by the Pustmaster-General, and the other 
by the Attorney-General, on the relation of the London County Council, 
involving substantially the same questions, viz., whether there had been 
an interference with public rights, and whether an injunction should be 
granted. Both questions involved very serious questions of law as well аз 
very complicated questions of fact. The case of the Postmaster-General 
came on first, and in that proceeding, which came before one of the Courts 
some time ago, the Telephone Compeny submitted to terms under which 
the company, ав between the Government and itself, was restrained 
from doing any work for the purpose of extending the existing 
system of the Telephone Company under the streets of London, 
and the whole object that could be achieved by success in the 
litigation which was now before his lordship, had, he (counsel) 
thought been completely fulfilled by the terms arrived at in the other 
action. In those circumstances his clients had written to the London 
County Council suggesting that the action should stand over sine die. The 
Council, however, declined. He could not, on behalf of his clients, consent 
to judgment or to give any undertaking in this action. He thought his 
1 ip would underatand that there were considerations with regard to 
the legal relations. of the Council and the company which would 
prevent him, under any circumstance, submitting to a judg- 
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ment in this action which must, he thought, involve а very 
long investigation of facts—facts which would involve several findings by 
the jury, and on which his lordship would be asked to deal with а question 
of law as to the granting of an injunction. It was a litigation which could 
not in any case stop there. He was very much impressed by the idea that 
it would be a very grave misfortune if they spent several days of public 
time to fight the case out in that Court when they had already got 
sufficient material for going to another Court, and what was asked by this 
litigation was already secured by the terms secured in the other action. 

. Mr. DICKENS, Q.C., for plaintiffe, said it seemed to him there was some 
difficulty in the way. 'The two seta of proceedings were not identical. The 
injunction in the case of the Postmaster-General did not protect the inter- 
esta of the County Council in the event of the Postmaster-General and the 
Telephone Company coming to an arrangement. He did not, however, wish 
to enter into a litigation of a long character. The difficulty he was now in 
was that he had not had an opportunity of seeing the members of the 
Highways committee, and he (Mr. Dickens) should not like to take upon 
himself the responsibility, as counsel, of doing anything without consulting 
them. 

Mr. Justice WILLS: I do not quite appreciate the difficulty of the 
defendants in givirg the same undertaking to the plaintiffa that they have 
given the Postmaster-General. I suppose it is not very likely that the 
Postmaster-General will allow them to break up the streets without 
obtaining the consent of the County Couucil. On the other hand, the 
Council has not got the security of anything between itself and the 
defendants. 

Sir EDWARD CLARKE said that if his lordship would look at the 
affidavits he would find that there were serious questions which made it 
imposaible for the Telephone Company to come under terms and any 
injunction or order in this case, because there were important legal 
questions which the company wanted to raise. But he had pointed out to 
his learned friend that precisely the same result might be obtained if this 
case were ordered to stand over, with leave to apply to restore it. If, on 
ita standing over, the Telephone Company did anything in contravention 
of the undertaking and the injunction submitted to in the other action 
this case might come into the paper next day. 

Mr. Justice WILLS: That does not seem to be unreasonable. 

Sir EDWARD CLARKE aaid he did not wish to give any undertaking in 
this action, but he was quite ready to say that no action should be taken, 
if the case stood over finally, in contravention of the Postmaster-General's 
order without the Telephone Company giving notice to the County Council. 

His LORDSHIP in the result adjourned the case generally with liberty 
to the County Council to apply to have it restored. 


Corporation of Wolverhampton v. the British Electric 
Traction Co. 


This action, which had reference to running powers over the Wolver- 
hampton tramways, came before Mr. Justice Joyce in the Chancery Division 
yesterday (Thursday). 

The action was brougl.t for the specific performance of a statutory 
contract by which defendanta or their predecessors iu title were under 
liability to sell a tramway to the Corporation of Wolverhampton. 
By the Dudley, Sedgley, and Wolverhampton Tramways Order, 1880, 
powera were given to certain persons to construct and maintain tramways 
in the parishes of Sedgley and Wolverhampton. In 1893 those rights and 
powers, which in the meantime had been amended and extended by the 
Sedgley and Wolverhampton Tramways Act, became vested in a company 
called the Dudley and Wolverhampton Tramway Co. (Ltd.). That com- 
pany, in turn, in 1899 entered into a contract to dispose of its undertaking 
to the British Electric Traction Co., the defendants, and the latter took the 
position of the original promoters under the Act of 1880. By an Act of 1899 
the Corporation obtained power within & certain time to give notice 
to the promoters of the Tramway Company to sell the undertaking to them, 
the consideration to be a sum to be agreed upon. On Sept. 20 of that year 
the Corporation gave notice to purchase, but the value could not be agreed 
upon, and Sir F. Bramwell was appointed arbitrator. A purchase price of 
£4,250 was agreed upon before the arbitrator sat, and that sum was accord- 
` ingly made his award. Subsequently, although the Corporation's cheque was 
sent it was returned, and defendants for the first time, it was said, raised the 
question of running powers over the plaintiffs’ tramways. They refused 
to complete the contract unless the Corporation gave them runniog powers 
over the Corporation lines, In defence it was pleaded that sec. 17 of the 
Act of 1880 provided that if at any time tramways were made or purchased 
within the borough of Wolverhampton by the Corporation the promoters 
of the company should make and maintain the necessary junctions, and that 
the parties should grant to each other running powers over the respective 
lines under Board of Trade conditions. By the saleof the line in question 
to the Corporation defendants became entitled to the rights and privileges 
of the original promoters under the order of 1880, but these rights 
the Corporation refused to give, and defendants thereupon declined 
to complete the sale, being apprehensive that the Corporation 
would sever the portion sold from the remainder of the undertaking. The 
defendants accordingly counterclaimed for a declaration that on conveyance 
of the tramway in question to the Corporation the defendants became 
entitled to running powers over the whole of the Corporation's system. 

Mr. WARMINGTON, Q.C., for plaintiffs, said the case resolved itself 
into the construction of Acts of Parliament. Defendants said they were 
entitled by statute to running powera over that portion of the tramway 
which was the subject-matter of the contract. The Corporation denied that. 
He summarised his argument for plaintiffs into two contentions. First, 
that the defendants were seeking to apply sec. 17 of the Order of 1880 
to a subject matter wholly foreign to the section. It was a section intro- 
duced into the provisional order for the protection of the local authority 
against the promoters. It wasnot a section which gave additional powers 


to the promoters, Lut subjected the promoters to certain liabilities at the 
request of the Corporation. His second point was that in the Tramway Act 
of 1899 the same idea was carried forward, because sub-section 4 of sec. 5 of 
that act provided Nothing in this order, save as by this section, provided 
shall authorise the promoters to exercise any powers within the borough 
of Wolverhampton." What the defendant conipany were seeking was to 
haverunning powera over a tramway within the borough, not by this Act of 
1899 but by the Act of 1880, although the provision of the latter act was 
that they should only have such powers as аге by this act conferred.” 
That was followed and confirmed by the Corporation's Borough Act of 
1899, which provided by sec. 54 that as soon as the acquisition authorised 
by sec. 5 of the Tramways Act of 1899 had been carried out the provi- 
sional order of 1880 shall cease to apply thereto. Therefure he submitted 
that the contract was by statute and that the Corporation were entitled 
to specific performance, Alternatively there was & claim for damages. 

Mr. FREEMAN, Q.C., for defendants, said the only point he was con- 
cerned to argue was whether his clients had a right to the running powers 
they claimed. He submitted that sec. 17 was inserted in the provisional 
order of 1880 not wholly or principally in the interests of the Corporation, 
but in order to secure for everyone concerned and the public that con- 
tinuous means of transit should be preserved from outlying places like 
Dudley and Sedgley into the heart of the borough of Wolverhampton. 
la this case the line withia and without the borough boundary was in 
actual physical continuance, and it did not, he submitted, lay within the 
power of the Corporation to say that because they did not require the pro- 
moters to do that which was impvesible—viz., make junctions and 
communications, because these, in fact, were already made, therefore the 
second part of the section which related to running powers did not arise. 
The language was plain, that if the Corporation was so empowered, as in 
fact it was so empowered, and was required by the promoters, as it had 
been required, to grant running powers, then the Corporation shall" 
grant such powers. Apart from the legal obligations, the arrangement was 
fair, because the company running trams over the Corporation's lines 
would receive only the cost of so running, and the profits would go to the 
Corporation. It would be a gross public inconvenience if either party was 
entitled to cut arbitrarily the already existing line, or to stop the through 
running of the trams. 

Mr. WARMINGTON replied that this was a special clause for the benefit 
of Wolverhampton only, and not for the benefit of the public as apart 
from the interests of the borough. 

Mr. JUSTICE JOYCE intimated that he would consider his judgment. 


Madras Electric Tramways Co. (Ltd.). Electric Construction 
Co. (Ltd.) v. Cooper and Others. 


This case came before Mr. Justice Cozens-Hardy yesterday (Thursday), 
the short point involved being whether the first mortgagees—debenture 
holders— who were in possession by their trustees, were entitled to the 
whole amount which had been advanced and expended by them on the 
Madras Electric Tramways Co.'s undertaking in priority to the second 
mortgagees, The facts sufficiently appear from the judgment. 

Mr. Justice COZENS-HARDY, in hie judgment, said the real question 
at issue was, Who were entitled to а sum, roughly, of £80,000, which 
represented the purchase-money of the Madras Tramways undertaking ! 
and in what priority that sum was to be paid out? There were several 
claims. There were the trustees, who claimed their costs, charges, and 
expenses, which were not disputed, and therefore must be paid, and there 
were several persons who claimed a 6 per cent. charge in priority to every- 
one, and they claimed for the full amount of the advances which they had 
made. Those claimants were the Electric Construction Co., plaiatiffs in 
the action. They were also first debenture holders, the Construction 
Company holding nearly all the first debentures. They were 5 per cent, 
debentures, besides which there were second debentures, half of which were 
held by plaintiffs and the other half by the British Electric Traction Co. 
The Madras Tramways Co. was now in the course of winding-up. It had 
borrowed money iu 5 per cent. debentures. The trustees for those deben- 
tures had power to take possession of the concern on the happening of 
certain events, which events did happen in 1895, and the trustees entered 
into possession. They had power to carry on the busines:; they did so, and 
in doing so, spent large sums of money. The money for carrying on the 
business was furnished by the plaintiff company. This went on for some 
time until in 1897 there had been & very large sum of mouey advanced. 
A transaction took place іа 1897 by which the Madras Tramways Co., the 
Electric Construction Co, the debenture holders and the trustees all came 
together and arrived at a certain bargain. The deed in which this bargain was 
set out gave the Construction Company an absolute first security upon all the 
property of the Tramway Company, and gave them interest at the rate of 
6 per cent. on that charge. The validity of that charge was not aud could 
not be disputed. Although the plaintiff company were under no obliga- 
tion to lend the Tramways Company further moneys they did lend very large 
sums in addition. Upon what terms did they lend those further moneys ? 
These sums were, he held, advanced upon the condition that they should 
be part of and subject to the security given by the deed, carrying 6 per 
cent. interest. The security for these advances was absolutely beyond 
question, until the moment arrived in November, 1898, when the plaintiff 
company had notice that the Madras Tramway Company had done, what 
they were perfectly at liberty to do, namely, issued a second debenture 
to the defendants—-the British Electric Traction Co. He (the learned 
Judge) thought that he must find that the terms of the bargain were set 
out in the deed referred to, and that he could not and ought not to consider 
what night have been the rights of the parties if the money hai been 
advanced by the plaintiffa independent of such & deed. He found, 
therefore, that any advances made by the plaintiff company subsequent 
to Nov. 25, 1898, when notice was given of the second mortgage, were 
postponed to the second mortgagee's claims, . 
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Donberger v. Gaudson and Spencer. 


At Clerkenwell (London) County Court on Monday, before Judge Edge, Q. C., 
Mr. Sigmund Donberger, manufacturers’ agent, sued Messrs. Gaudson and 
Spencer, electrical engineers, for £28. 15s. for goods sold and delivered, 
and damages sustained by breach of contract. The case for the plaintiff 
was that in June last, when there was a boom in small lamps for electrical 
illumination owing to the holding of a large number of carnivals on behalf 
of the war funds, his traveller obtained an order for £13. 15s. worth of 
goods from defendants. Portions of the goods were delivered, but the 
remainder they refused to accept. The defence was that when the second 
instalment of the lamps was supplied they were valueless to defendants, as 
the Islington Carnival for which they were required had been held. 
Judgment for plaintiff for £20. 5s., and costs. 


Recording Telegraphs (Ltd.). 
A creditors’ petition for the compulsory winding-up of, this company 
again came before Mr. Justice Wright on Wednesday. 
His LORDSHIP adjourned the hearing of the petition for à week. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


Scarborough Electric Supply Co. require a mains superintendent. 
Ап advertisement gives further particulars, and applications must be 
sent to the resident engineer (Mr. F. G. Holden) by 22nd inst. 


Bolton Electricity committee require an assistant engineer. Appli- 


cations to borough electrical and tramway engineer (Mr. Arthur A. 
Day), Spa-road, Bolton. See advertisement. 


Cardiff Corporation require a mains superintendent. Applications 
to town clerk by 19th inst. A chiet assistant engineer to the 
electrical tramways engineer at Cardiff is also required. Applications 
by 28th inst. 


A junior assistant is wanted in the testing department of the 
Brighton Corporation electricity works. Applications to resident 
engineer and manager (Mr. J. Christie). See advertisement. 

Belfast Gas and Electric committee require a junior assistant in 
the mains department; also an improver. Applications to city 


electrical engineer (Mr. Victor A. Н. McCowen) by 19th inst See 
advertisement. | 


_ Barking Council require a resident electrical engineer. Applica- 
tions to clerk by 19th inst. 


Mr. E. Trenam, chief superintendent of Postal Telegraphs in the 
Manchester district, has been appointed telegraph manager at the 
secretary's office, St. Martin’s-le-Grand, London, Е.С. Mr. Trenam 
entered the service of the Electric Telegraph Co. in 1857, and when 
the telegraphs were transferred to the Government in 1870, was 
appointed assistant superintending engineer of the Midland district, 
and in 1872 was transferred to Leeds in the same capacity. There 
he remained for 20 years. In 1892 Mr. Trenam was selected for the 
ps of chief superintendent at Manchester, and since that time he has 

en principally engaged in the organisation and extension of the 
9 1 5 сер вувїеш, of which 18 principal centres were under his 
control. 

The Postmaster-General has also appointed Mr.'Thomas Mason, chief 
superintendent of the special telegraph arrangements branch, to be 
traffic manager for telegraph business in the United Kingdom. This 
is a new departmental post. 


Out of a large number of applicants, Mr. E. A. N. Pochin, B. A., 
M. I. E. E, has been selected for the position of electrical engineer to 
the Marconi Wireless Telegraph Co. (Ltd.). 


Mr. N. Thompson, B.A., A.T. E.E., hag been appointed secretary of 
the Tramways and Light Railways Association, whose offices wi 
at Clun House, Surrey-street, W.C. 


Dr. S. R. Milner has been appointed demonstrator and assistant 
lecturer in physics at University College, Sheffield. 


Mr. J. W. Beauchamp has been appointed works manager at the 
factory of the Sheffield electric light department at £200 per annum. 


Ballymena (Ireland).—A report on electric lighting is to be 
considered at the next meeting of the District Council. 

Blackpool.—There has been some re-adjustment of the com- 
mittees of the Council. Two committees have been appointed to 
deal with electric lighting and tramway matters. Hitherto, both 
departments have been under the charge of an Electric Lighting and 
Tramways committee. Ald. Brodie has been re-elected chairman of 
the Tramways committee, and Ald. Grime has been elected chairman 
of the Electric Lighting committee. 

It bas been decided to apply for power to construct a tramway in 
Middle-lane, and а double line in Lytham-road. £50,000 is to be 
borrowed for the construction of the permanent way and electrical 


equipment of tramways already authorised, and the Board of Trade 
have sanctioned the borrowing of £9,300 for the purchase of 
additional tramcars. 


Blaydon.—Owing to the unsatisfactory system of lighting, the 
Council have applied to the owners of а neighbouring colliery 
(the Priestman Company) to give & supply of current. The same 
company is supplying current for the lighting of a neighbouring 
village (Victoria Garefield). 

Bournemouth. —Mr. А. P. Trotter held a Board of Trade inquiry 
at Bournemouth on Tuesday into the application of the Corporation 
to borrow £174,750 for the construction and equipment of electric 
tramways under the Council's provisional order of 1900. The town 
clerk (Mr. J. Druitt, jun.) and the borough surveyor (Mr. F. W. 
Lacey) appeared in su Dort of the application. Mr. Lacey said the 
whole of the lines would be within the borough, the longest run from 
the depót would be 2 miles, and the steepest gradient 1 in 14. 
Mr. Druitt explained that the Poole and District Electric Traction Co. 
were now constructing a light (electric) railway from Bourne- 
mouth to Poole, while the Christchurch and Bournemouth Company 
had also powers to construct a tramway between the two towns. The 
clerk explained unless the Corporation constructed the tramway 
within two years the other companies could step in and carry out the 
work. On behalf of some property-owners Mr. Franklin S posed 
the proposal to erect the generating station in Southcote-road, as it 
would depreciate the value of property in the neighbonrhood. 


Breach of Electric Wiring Regulations.—At the Barnsley 
Police Court, last week, Mr. Alfred Sharp, a local electric ae 
contractor, was charged, under the Electric Lighting Acts, 1882 an 
1888, with supplying another person with electricity. Mr. H. Hors- 
field, town clerk, prosecuted, and ш that the act provided 
that for any breach defendant was liable to a penalty of £5 and a 
further penalty of 408. per day. The offence was that defendant 
supplied his next door neighbour with electric current without 
having received consent of the undertakers, the Town Council The 
assistant engineer to the Council saw defendant last week, and 
noticed the connection had been made. It was admitted there had 
been no fraud, but the borough electrical engineer (Mr. Bastow) said 
it was a dangerous practice. It was.alen admitted that Mr. Atkinson 
had asked for a supply of current to his own premises. Defendant 
pleaded that there had been no attempt to defraud. He had placed 
the fittings in his neighbour’s premises, and as the gas supply went 
wrong, the defendant suggested making a connection from his service. 
A fine of 20s. and costs was imposed. 


Canterbury.—The Council are recommended to apply for sanction 
to borrow a further £13,000 for extensions of the electricity works, 


Cheltenham.—The promoter of the Cheltenham-Cleeve light 
electric tramway (Mr. T. Nevins) has now let contracts for the plant 
and equipment, and the work of constructing the permanent way 
will shortly һе commenced. On the suggestion of the borough 
electrical engineer (Mr. Kilgour) the Demerbe rail is to be employed. 

Clydebank. — The Burgh Commissioners have decided to apply 
for an electric tramway provisional order. 


Dover.—Amongst the improvements to be made in this town will 
be the construction of a new viaduct road at a cost of £100,000, 
which will provide a fine approach from the pier stations, and a 
direct double line for the electric tramways. 


Dungannon (Ireland).—The District Council, who are applying 
for electric lighting powers, are advised that it would be more 
economical to use steam pore in generating electric current than 
to adopt the proposed Benburb water power scheme. The estimated 
cost of steam-driven plant is £7,000. 


East Ham — Extensions of the arc lighting, estimated to cost 
£1,280, have been authorised. 


Edmonton.—The District Council have rescinded their resolution 
to apply for a provisional electric lighting order, as it was thought 
that a separate application by the Council for electric lighting 
powers would militate against the success of the bill which is being 
promoted by a number of the North Metropolitan Councils for power 
to establish electricity supply. 


Electric Tramway Strike. The Oldham, Ashton and Hyde 
Electric Tramway (Ltd.) has withdrawn from the proposed arbitra- 
tion on the recent strike of their employés, The dispute is, however, 
closed, the men having been reinstated. 


Elland.— The Council are negotiating for the purchase of a site 
for their proposed joint electricity and else destructor undertaking 
and a deputation has been appointed to visit Bradford where similar 
works are in operation. 


Guisborough.—The Northern Counties Electric Supply Co. are 
applying for a provisional order, but before consenting the District 
Council wish to see a draft of the proposed order. 

Hereford.—The Council have decided to put down an addi- 
tional 250kw. steam dynamo and to carry out certain extensions of 
the mains at an estimated cost of £5,000. Sanction for borrowing 
this sum has been applied for. At present the equivalent of nearly 
8,000 8 c.p. lights is connected to the mains, 
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Holyhead.—In the report of experts appointed to consider the 
practicability of utilising the power of the water running through 
* Pont Lasinwan in the generation of electric current it is stated 
that there is sufficient power to generate 25,000 H. P. 


Inquest —Yesterday (Thursday) Dr. Danford Thomas held an 
inquiry, at the Marylebone Coroner's Court, into the circumstances 
attending the death of Rowland Herbert Pickworth, 92, electrical 
engineer's assistant, who died from an electric shock whilst at work 
at the Metropolitan Electric Supply Co.'s station, Manchester-square, 
on Tuesday last. 

Mr. REC BRN PickwonTH stated that deceased (his son) had been in the 
employ of the Metropolitan Company as assistant electrical engineer at 
Manchester-square for 18 months, and he enjoyed excellent health. Оп 
Tuesday morning he learned of his death, and he afterwards heard that he 
was engaged at the works when, by some means while putting on a switch 
at the switchboard, his hands came in contact with a live wire, and his 
death occurred instantly. 

GEORGE BRANDON, a switchboard attendant, stated that men engaged at 
the works were instructed as to their duties and as to the precautions 
necessary to be taken. Gloves were provided for use in the works. Оп 
Tuesday morning at 7,0'clock witness found deceased at work. At 
8:30 he saw deceased engaged in connecting up some large cable, and 
this had to be connected with the switch. He would not wear glovee, but 
would prefer insulated handles, and if such were used then the work could 
be done with perfect safety. He turned round and looked at deceased and 
saw him falling, and he then noticed that deceased had evidently received 
а shock, having, instead of taking hold of the insulated handle, taken hold 
of the metal work with both hands. He went and pulled deceased away 
by taking hold of his coat, and endeavoured to restore him, but without 
avail. А doctor was called and it was found that death had ensued. 

А JUROR asked if there was any likelihood of the witness receiving а 
shock in pulling deceased away. 

WITNESS said there was if he had attempted to pull him away by the 
hands, therefore he took hold of him by the coat. There was no doubt 
that deceased took hold of the metal thinking it was not charged. Deceased 
could see by а lamp overhead whether the current was on or off. 

ARTHUR WYATT, superintendent of the Manchester-square station, stated 
that deceased was well acquainted with the duties and regulations with 
regard to what precautions were necessary to be taken for safety. There 
was at the works a large switchboard, and there were certain connections 
with it and the mains—in fact, a dozen. The connections could have 
been made with perfect safety if deceased had taken hold of the insulated 
handle. The switchboard itself was insulated. Deceased went on night 
duty, and had been at work all through the night receiving current from 
their station at Willesden. Witness went to the works about half-past 
nine on Tuesday morning and then found that deceased was dead. Had 
deceased looked above his head he would have seen whether the current 
was on or not by the pilot lamp. At the time of the accident the 
voltage was 1,000. He examined the machinery and found nothing 
amiss. The work that deceased was doing was similar to that which he 
would do every day. There was nothing to prevent deceased touching the 
metal if deceased’s hand slipped. There was certainly exposed metal on 
the switchboard. 

Dr. J. P. Simpson stated that he was called in and found life extinct. 
The bands were both destroyed, clearly showing that electricity had passed 
through the body from one side to the other, and death was instantaneous 
from shock. 

Mr. REGINALD Topp, chief engineer to the Metropolitan Company, said 
that the ordinary precautions were taken for the safety of those engaged 
at the works, and to enable anyone to see whether the current was on & 
switch, there was, above the board, a pilot lamp. In this instance no doubt 
deceased took hold of the switch by the metal portion with both hands, 
thinking the current was off. He would consider whether it was not 
possible for some method to be adopted by which any similar accident could 
be avoided in future, The switch was constructed so that it could be 
used by one hand only, and to prevent the hand slipping from the insulated 
handle there was а flange at the end of it. 

Mr. GEOROR BLENKINSOPP, Government Inspector, said he had visited the 
works and found that it was worked on the high-pressure system. There 
was metal work on the switchboard that was exposed, and if this was 
taken bold of without the insulated handle it would be dangerous. 
The Royal Commission on Dangerous Trades made а recommendation 
with regard to switchboarde, that all metal parts should be insulated, or 
means taken to make it impossible for workers to touch them. The 
recommendations of the Committee had not, up to the present, been pu* in 
force by the Home Office. 

The ConoNER said there was no doubt from the evidence that deceased 
must have forgotten the switch was charged when he took hold of it. 
He should not advise the jury to recommend in their verdict any particular 
kind of protection because it might be that they as laymen might recom- 
mend something that would be unsuitable. They had better leave it to 
the company to find out what were the best methods to adopt. 

The Jury returned a verdict that deceased died from the effects of an 
electric shock at a time when deceased’s hands came in contact with the 
electric current of a switch when he was changing-over the current, and 
that death arose from accidental causes. The jury recommended to the 
immediate consideration of the company the necessity of protecting the 
metal parts in such a manner that a similar occurrence cannot occur. 


Keighley.—The memorial stone of the new electricity station 
ara: Picea by the Mayor (Mr. 1 on Friday Iast. The 
electric lighting scheme is being carried out under the supervision of 
the borough electrical engineer PE J. M. Smyth). 


| he Council 
have obtained sanction to a loan o 


£34,600, and it is anticipated that 


. 


current will be available by Easter next. At first it is proposed to 
put down plant of а total capacity of 800 H. p., but provision has been 
made for extensions. Distribution is to be on the continuous-current 
three-wire system, at a pressure of 230 volts. 

Kimberley (South Africa).—Notwithstanding the stress of 
martial events, the chief citizens of this go-ahead city, with the 
mayor, Mr. Н. A. Oliver, at their head, on Oct. 13 formally opened 
an electric lighting station in connection with the electric power 
station in Stockdale-strect. The decision to establish electricity 
supply at Kimberley was taken by the Town Council in 1898, but 
some difficulty was found in obtaining the neceseary £25,000 capital 
for a start. The De Beers Company came to the rescue, and a bill 
was passed enabling the project to be carried through. "The success- 
ful tenderers for the generating works and their equipment were 
Messrs. Reunert and Lenz. The contract was signed in 1899, and 
the work was to have been completed in February, 1900, but owing 
to the siege this had proved impossible, and incurred a delay of seven 
or eight months. At the start it was decided to charge 18. 6d. 
per unit for current, but this has been reduced to 1s., although fears 
are entertained that this price will not prove remunerative. When 
the additional boiler, which is now on order, is installed, the station 
will have a capacity of 5,000 8 cp. lampa Already over 4.000 
lamps have been applied for. At present the supply is cut off 
at 1 a m., but a large battery of accumulators, costing £5,000, is 
on the road, and will enable this early hour to be considerably 
extended. Mesare. Reunert and Lenz were heartily congratulated 
upon the success of the inauguration and on the general completeness 
of the works. These congratulations were extended to Mr, Wilms, 
the supervising engineer, and his staff. Mr. Reunert, who returned 
thanks to a toast in honour of his firm, said there was no question 
of the absolute certainty that the installation at Kimberley would 
be a paying one, and the price charged for current was reasonable 
compared with that paid in other parts of South Africa. He anti- 
cipated that in the early future they would be able to reduce even 
this comparatively low price. He claimed for his staff that they had 
been successful in helping to keep the Boers out of Kimberley, for 
the Boers had mistaken the trenches that were being dug for the 
electric lighting cables for military trenches, where dynamite was to 
be placed to blow up the besiegera if they approached too near. 


Kings Norton. - The question of complying with the terms of the 
provisional order obtained in 1898 is engaging the attention of the 
Council and the Board of Trade are asked to extend the time in 
which this is to done. 


_ Kingswinford.—The Kingswinford electric tramway was officially 
inspected on behalf of the Board of Trade on Friday. 

Leamington—The Council are seeking sanction to a loan of 
£7,000 for refu:e destructor works. 


Legal and Ethical Aspects of Municipal Contracting.—At 
а meeting of the Leeds Corporation attention was called to the fact 
that the tender of Messrs. John Fowler & Co. for the extension of 
a switchboard gallery had been accepted, and that an alderman was 
a member of that company. The town clerk ruled that, while for a 
member to supply a corporation with goods was contrary to law 
membera of a limited liability company could do so, although 
members of the Council. 


Leyton.—The steam p'ant at the electricity works was started 
on 3rd inst. 


Light Railways.—The Spen Valley Light Railway (Extensions) 
Order has been submitted to the Board of Trade for confirmation. 
Objections by Dec. 6. 

Crewe Town Council are about to apply for an order to construct 
a system of t (electric) railways in the borough. Ths scheme 
m ag eight lengths of line which will be constructed to a gauge of 
oft. 6in. 


Limerick. —The Corporation have been notified by the Board of 
Trade that, under the special circumstances, they will defer con- 
sideration of the question of revoking the provisional order for 
12 months. If by the expiration of that period the undertakers 
have not taken definite steps to carry out the obligations under the 
order, the Board may not feel justified in allowing the order to temain 
in force. On Wednesday a deputation waited upon the Local 
OE Dent Board to induce them to reconsider their decision as to 
a loan. 


London Bridge.—In the improvement scheme which has been 
prepared by the Dridge House Estates committee of the City Cor- 
poration, provision is made for the electric lighting of the bridge by - 
arc lamps erected in the centre. 


London County Council—At Tuesday's meeting it was agreed 
to loan Hampstead Guardians £1,142 for the installation of the 
electric light at their workhouse. 

The Fire Brigade Committee reported that it had been the practice 
to allow public institutions, theatres, business premises, &c., to have 
direct electric communication with the nearest fire stations, a charge 
of £5 being made for the privilege. Success had attended the experi- 
ment of utilising (by means of an apparatus designed by Commander 
Wells) fire alarm posts for the transmission of telephonic messages, 
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and it had been determined that all fire alarm posts fixed in the 
pu thoroughfares of London should be esi for this purpose, 

t was now proposed that the same thing ould be done with 
respect to these private communications, and that on the putting in 
of the new apparatus the annual charge should be reduced to £2. 28. 
Agreed. 

Lynn.—There are at present 226 customers, representing the 
equivalent of 7,214 8 c.p. lamps, connected to the electric supply 
mains. The Electric Lighting committee have resolved that “ For 
the present a number of 8 c.p. latipes of 190 volts instead of 200 volts 
be used, with the object of easing the load.” 


Manchester.-—Mr. D. Boyle has been re-elected chairman of the 
Tramways committee, A sub-committee has been appointed to 
confer with the Electricity committee as to the supply of electric 
energy for the tramways. 

Dr. Bishop has been appointed chairman of the Electricity 
committee in succession to Mr. Lloyd Higginbottom and Mr. J. 
Phythian has been appointed deputy-chairman. Mr. Phythian is 
an engineer, and was at one time deputy chairman of the com- 
mittee. Dr. Bishop was instrumental in bringing about the recent 
inquiry into the working of the Electricity department by a special 
sub-committee. Au abstract of the report of this sub-committee, 
which was presented to the Council on 31st ult, was given in our 
issue of 2nd inst. 

Mansfield. —In the bill which the Council are promoting powers 
are sought to acquire land for electricity and gas works, also to enter 
into agreement, with tramway, liyht railway, and other companies, 
for the supply to them of electric energy, and to raise money for 
electricity supply. 

Midsomer Norton.—A committee has been appointed to confer 
with the Radstock District Council on the pro [фо establish joint 
electricity works for Midsomer Norton and tock. 

Minas (Brazil).—Dr. Olympio de Aseis of this city announces that 
several electric tramway lines are about to be constructed, and he 
desires that manufacturers of electrical plant and apparatus and of 
street railway material in general shall forward him price lists, 
catalogues, and any other information they may be disposed to send. 


Municipal Telephony.—The Hove Council have withdrawn 
their opposition to the Municipal telephone scheme of the Brighton 
Corporation. 

Mr. A. R. Bennett has offered to prepare a report on the telephone 

uestion for 20 guineas and travelling expenses, for the Cheltenham 

ration. The matter has, however, been deferred until the result 

of the Eastbourne application for а municipal telephone licence is 
ascertained. 

Newport (Mon.)—The Corporation have adopted the recom- 
mendation to appropriate £2,000 for wiring consumers' premises on 
the deferred payment system. It is intended to limit the expenditure 
in any one case to £20, except in special cases. 

The Corporation have decided, on the recommendation of the 
Tramways committee, to work the tramways on the expiry of the 
present lease (in July next). | 


Normanton Electrical Scheme.—A conference of local authorities 
was held at Normanton on Wednesday to consider the electric 
lighting and tramway scheme of the United Kingdom Electrical 
Association. Councillor W. Shaw presided, and the Featherstone, 
Pontefract, Castleford, Whitwood, Warmfield, and Snydale Councils 
were represented. Normanton, Castleford, Whitw , and Feather- 
stone approved the scheme, the others deciding to refer the question 
again to their respective Councils for further consideration, A sub- 
committee, consisting of two from each Council, is to be appointed 
to further investigate the matter. 


Orange River Colony.—Notice is given that the patent laws of 
the late Orange Free State have been in no way altered or disturbed 
by the tranefer of this territory to her Britannic Majesty. Persons 
interested in obtaining letters patent or renewing patent rights or 
letters granted should therefore proceed as hitherto. Applications, 
specifications, &с., may now be drawn up in the English language. 


Paisley.—In future customers of the electricity department are to 
have the option of taking current at a uniform rate of 5d. per unit or 
of adhering to the present maximum-demand system, t.e., 7d. for 
the first hour and ad. after. In reply to a request from Callender’s 
Company for payment of the balance of their account against the 
Corporation for cables and mains, the clerk has been instructed to 
say that the funds of the electric lighting department are exhausted, 
but that application has been made for additional borrowing powers, 
and that the mu T anticipate being in a position to meet 
payments in three or four months. 

Patent Prolongation.—The British Aluminium Co. (Ltd.) have 
decided to apply to the Privy Council for a prolongation of the term 
of letters patent for An improved process for the preparation of 
aluminium, aluminium bronzes, and alloys of aluminium by elec- 
trolysis." Notice of opposition must be given by Dec. 20. 

Pemberton.—Sanction to a loan of £20,000 for electric lighting 
has been obtained by the Council. 


Penang.—A 5 report and estimates for the proposed 
electricity supply undertaking for Penang has been presented by 
Mr. O. V. Thomas to the Municipality. The report states that the 
condition of public lighting of Penang is incomplete and unsatisfac- 
tory, and the termination of the present public lighting contract is 
favourable for considering the introduction of the electric light, 
more especially as the support likely to be given to such a project 
by private consumers is considerable, The streets are now lighted by 
some 800 oil lamps of an av candle-power of 9 c p. per lamp. The 
cost of this light is $1-99 per lamp per mensem, exclusive of repairs 
and renewals of lamps. Mr. Thomas recommends the use of 16 c.p. 
incandescents at moderate distances for street lighting, as likely to be 
more effective than эн of greater power at greater distances. Arc 
lamps are recommended in places where their higher illuminating 
power can be used to best advantage. He recommends the retention 
of the existing lamp posts for the incandescent lamps, substituting 
for the lanterns now used a curved wrought-iron tubular bracket 
with weatherproof conical reflectora, the lamps being fixed 14ft. above 
the street levels, "The arcs are to be rested on wrought-iron tubular 
poles with ornamental cast-iron bases at a height of 20ft. 2,000 c.p. 
enclosed arcs are recommended as economical in maintenance. It is esti- 
mated that 950 incandescents would be required for the street lightin 
and 40 arcs. The estimates include provision for a probable deman 
for 7,500 8 c.p. lamps for private lighting, mains being required in 
about 12 miles of streets. The high-tension alternating-current 
system is recommended at 2,000 volt pressure with 200 volt supply 
for street lighting and 100 volt or 200 volt supply for private con- 
sumers. On the subject of water power the report states that a 
certain amount of this power is available near Penang, but its 
distance from the centre of the area of supply would render a steam- 
driven plant more economical The site for the supply station is 
placed on the.Pinang river which is conveniently near the area 
to be e and has the advantage of water transport for fuel, &c., 
and a plentifal supply of water for condensing purposes, As refuse 
destructor plant is to be erected on the adjacent land economies are 
estimated from the utilisation of the steam power from these works. 
Mr. Thomas recommends that the station equipment should consist 
of two 150kw. generating sets, with Lancashire-Galloway tube 
boilers and steam alternators of the turbine type. Two sets of 
estimates have been prepared : (А) For public lighting only, 
amounting to £15,834 (or £105. 11в. per kilowatt capacity); and 
(C) For public lighting and private supply, £27,450 (or £91. 10s. 
per kilowatt capacity). In an appendix, Mr. Thomas recommends 
that a system of free wiring should be introduced at Penang, 
and further ‘recommends to the Eu ep the system 
adopted by Mr. H. Bowden, of the Brompton and Kensington Co., 
under which installations of six lampe are put in free of cost to 
the consumer. It is hoped, since the Municipality has ed а 
unanimous resolution in its favour, and as public sympathy is in 
support, that a start will be made with the works during 1901. The 
decision of the Municipality is likely to be given early in the 

new year. 

Penistone.—The joint committee of the Penistone and Thurlstone 
Councils and the Penistone Guardians have engaged Mr. J. Hamer, 
Halifax, to report on the question of erecting electricity works. 


Presentation.—Last week the employ és of the Auto Machinery 

Co. presented their late manager, Mr. William OCennell (who is 

leaving to take up the position of general works manager of the British 

ы Works Co., at Aston) with a dressing case and travelling... 
ag. 

Provisional Order Notices.— Messrs. A. С. Robson, A. W. Dixon 
and J. A. Jeckell give notice of intention to apply for a provisional 
electric lighting order for Whitley and Monkseaton (Northumber- 
land) Similar notices have been given by the Alfreton and Hindley 
District Councils and by the Roundhay and District Electric Lighting 
Co. (Ltd.) for Roundhay (Leeds). 


Ryde.— The Corporation discussed, last week, a report from their 
Electric Light committee recommending that the consulting eugi- 
neera (Measrs. Kincaid, Waller and Manville) be instructed to obtain 
tenders for electricity generating plant. An amendment to refer the 
matter back was carried chiefly on the ground that the proposed 
expenditure of £30,000 to £35,000 was excessive. 


Saltburn.—The Council have offered £8,000 for the electricity 
works of the Cleveland and South Durham Assets Co. 


Scarborough.—The New General Traction Co. are about to apply 
for powers to construct electric tramways in this town, and plans and 
particulars have been submitted to the Corporation. It is proposed 
to construct 12 miles of track at an estimated cost of £120,000. The 
company wish to obtain a concession for 50 years, but the Corporation 
are to have power to purchase at 20 years. 


Sheffleld.— The report has been issued of the chief engineer and 
manager of the Electric Lighting Department (Mr. S. E. Fedden) on 
his recent visit to the Continent to gather information as to the most 
recent practice in single and polyphase machinery. Mr. Fedden 
was unable to obtain permission to inspect the large new station 
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on the Seine, about 6 miles below Paris, which has already 
12,000 н.р. of polyphase machinery installed, working at 3,500 volts. 
He, however, saw a large number of very fine engines and alternators 
at the Paris Exhibition, more especially in the German section. The 
report states that the Germans had made а great advance in all elec- 
trical machinery during the past few years, and, as a rule, the design 
of the five large representative manufacturing firms exhibiting was 
very similar. It was also similar to American practice, but the finish 
of the work of the German machinery was far superior to that of the 
American. He saw polyphase motors at work for all purposes, from 
4 H.P. up to 135 нр. Alternating motors were working spinning 
and printing machinery, cranes, elevators, and the moving 
staircases ; and, in fact, almost everything imaginable where clean 
and easily-accessible power might be required. Опе 125 B. H. p. 
polyphase motor, belted to the centrifugal pump for supplying 
the water to all the fountains round the Trocadero building, was 
working under most exceptionally trying conditions, on account of 
the wet place in which it was erected, but he was informed that it 
ran steadily almost day and night, and no trouble had been ex- 
perienced on account of the high sine: (3,500) or otherwise. A 
new liquid air machine was being worked by an electric motor. 
There were a few single. phase motors working, but the proportion 
was small compared with the polvphase. After referring to some 
of the steam alternators exhibited by German and French firms, 
Mr. Fedden states that the ruling periodicity is 50 per second. ‘The 
alternators were insulated for anv voltage that might be required 
and were coupled direct to the engines The speeds were all low, 
varying from 80 to 125 revs per min. The largest polvphase 
alternator on exhibit was one of 3,000 kw. by the Allyemeine 
Elektricitats Gesellschaft. Reference is next made to the 
exhibit of the Nernst Lamp Co., to the general illumination at 
the Exhibition, and to the “Bremer” arc lamp. Mr. Fedden 
says: “The reason why this lamp gives so much more light 
than our present arc lamps is that the arc itself furnishes con- 
siderable light, and so makes a more even distribution of illumination, 
whereas in the present ordinary lamps most of the illumination comes 
from the glowing carbons. 1 have considerable hopes of this lamp, 
and trust that it will be placed upon the market in a practical form 
in time to be considered when the question of the arc lighting of the 
streets of Sheffield is gone into.” Mr. Fedden visited the Paris 
Municipal Buildings, which are most lavishly decorated, and there 
obeerved that the incendescent gas lighting, which had been installed 
on a very elaborate scale, was being replaced by the electric light. 

At Strassburg, the first thing he noticed was a polyphase motor working 
in the pouring rain, without a cover of any sort over it. It was down by 
the river side, screening Luildera’ sand and gravel, He ascertained that it 
was not unusual to use those motors wherever they might be required, 
either on new buildings for working mortar mills or for lifting the material 
to practically any height. The man in charge simply knew how to 
switch it on and off at meal times, and otherwise took no notice of it. 
The polyphase plant at the generating station at Strassburg consisted cf 
4 900kw., 1 265kw., and 2 280kw. steam alternatore, giving current at 
5,000 volts; 2 600kw. and 2 300kw. continuous current steam dynamos, 
generating current for the tramways at 500 volts ; 2 200 and 1 400 ampere 
polyphase motor-driven exciters, and 1 200 ampere steam engine exciter. 
A large battery of accumulators was also installed as a stand-by for the 
tramways, and also for exciting the alternators in case of the breakdown 
of the mechanical exciters. Compressed air was laid on throughout the 
station for cleaning the running machinery, and the Westinghouse air 
compreseur was run by a motor. Many hundreds of motors from 4 Н.Р. 
to 100 н.р. were also being run off the mains, one factory alone taking 
500 H.P. from 6 am. {об p.m. The capital expenditure at Strassburg 
worked out at about £92 per kilowatt installed against about £150 in 
Sheffield. Coal was very expensive, and the cost per unit, notwith- 
standing the advantage of the heavy day-load factor, came out at 1°43d. 

At Nuremburg Mr. Fedden spent several hours in the Schuckert Com- 
peny's factory, where 8,000 men are employed. An excellent opportunity 
was here afforded of comparing the continuous and alternating systems 
side by side, and Mr. Fedden considers there was very little to choose 
between the adaptability and working of the two methods, except that 
the alternating · current motors could stand very much more rough usage, 
and did not require so much looking after as those run by continuous 
current. Portable tools, worked by motors, were carried about the shops 
to all heavy work, instead of moving heavy work to the tools. He saw 
much two-pbase machinery in the course of construction, and took special 
interest in a large generator, to work direct with 20,000 volts, for a power 
transmission scheme, 

At Mannheim Mr. Fedden visited the recently-erected works of Brown, 
Boveri & Co. There was no steam power at these works. The result was 
that everything was spotlessly clean. All power was obtained from the 
town's electricity maius, Overhead travelling cranes were driven by 
polyphase motors, also all shaftings on which toola were grouped, and, in 
addition, all isolated machines on which it was advisable to couple a motor 
direct. The 20 H. P. and 50 н.р. motors were just bolted to the side columns 
or roofs of the shops, and from here they were belted to the shafting. 
They therefore took up no floor space and, on account of their requiring 
go little attention, it was possible to put them quite out of reach. These 
motors started up on full load without any sparking on the collector 
rings or on the starting resistance. Опе speciality of the firm's manu- 
facture was that, after starting the motors, the collector rings were ahort 
circuited and the brush was lifted. For some years past Mr. Feddon hai 


been asked by manufacturers who use steam hammers when it would be 
practicable to actuate hammers of this class by electric power, and 
prior to his visit to these works he was unable to answer the question. 
He now had actually seen such hammers working by electricity. 
The hammer itself was worked by compressed air, and on to the com- 
pressor was geared a polyphase motor, which was not started up until the 
man was ready to start using the hammer. When the latter was required 
the man simply walked over and put on the switch, and by the time he 
got back to the fire and got out the metal, everything was ready to start 
hammering. He was told much finer adjustments were obtained with the 
bammer than were obtainable when working by steam. Polyphase motors 
were being turned out wholesale, of all sizes. Mr. Fedden saw a large 
order for small motors being executed for spinning machines. 

At Frankfort Mr. Fedden visited the town electricity works. The 
system is single-phase alternating.current. The capacity of the station 
ie 9,000 n.r. Besides lighting there is power distribution of about 
4,000 н р. by means of single-phase motors (from } H.P. to 100 H. F.). The 
voltage in the primary mains is 3,000, and there are 3 130 B. r. induc- 
tion motors taking their current at 5,000 volts at thecity pumping atation. 
The works aleo provide power for the Frankfort tramways. It was con- 
verted from alternating to continuous current by motor generators at a 
converter station of 4,700 н.г. capacity and there were at present installed 
5 750 н.р. motor generators, all of which were made up of high-tension 
single-phase alternating-current motors, direct-coupled to the continuous- 
current dynamos which supply current for the large tramway system in 
Frankfort. The efficiency of these motor-generators was 90 per cent. 

At Cologne (next visited) the works of the Helios Company were taken. 
Here Mr. Fedden saw a number of polyphase generators and motors being 
constructed for all voltages. All the machinery at the works, including 
the travelling cranes, was worked by motors of this type. The majority 
of new works put in hand was polyphase. For the Cologne electricity 
supply there is a project on foot for building a large polyphase station 
outside the city, to convey the current to sub-stations, to be there trans- 
formed to continuous current by rotary convertors for the tramways, and 
by static transforiners for helping the present supply stations which will 
shortly be loaded up. The two existing Cologne stations are unable to run 
in parallel on account of the different wave forms of the alternators, one 
station being held as reserve in case of breakdown at the other. 

In conclusion, Mr. Fedden reports tha* throughout Germany he found 
that а very large number of small villages, from about 300 inhabitants 
upwards, were supplied with electric light. All the goods yards at the 
railway stations were brilliantly lighted by arc lamps. The cat:le 
markets and nearly all the principal markets were similarly lighted, aud 
in many towne where gas was used in the streets he found, on inquiry, 
that tbey were only waiting for the concessions to expire in order 
to carry out the street lighting by arc lamps. The employment of 
high-pressure alternating currents, preferably of the polyphase type, 
had given a tremendous impetus to the growth of electrical undertakings 
for the transmission of power over large areas. Alternating current was 
successfully generated and transmitted at high voltages without the use 
of step-up transformers, as had been usual in American practice. Alter- 
nating current was now employed for work which a short time ago was 
considered to be totally impossible. Polyphase machinery was long-lived 
on account of the simple and solid construction of the type of generatora 
and motors. Owing to the great development of high-tension alternating 
current the switching and controlling gear had been completely remodelled 
апа greatly improved within the last few years, in order to meet 
the severe demands made upon it, without risk of breakdown or 
danger to attendants. Polyphase motors will, he thinks, in particular, be 
used in preference to continuous current in mines and foundries, and other 

laces of similar description, on account of the rough treatment and heavy 
duty which they can withstand, and a'so because no skilled attendance is 
required. Polyphase motors were now being used on the Continent for 
driving jib cranes, travelling cranes, traverses, rolling milla, turntables, 
plunger pumps, rotary pumps, centrifugal machines, lifts and elevators. 
They were aleo adapted to all kinds of ventilators, ring spinnlog 
frames, weaving looms, and, in fact, almost every type of machinery. 
Polyphase traction was now being used on the Continent for a 
number of mountain railroads, and Mr, Fedden quite expects that 
within a few years it will become general for light railway work. 
He made numerous inquiries at the different factories he visited with 
regard to the use of two and three-phase current, and was informed that 
they were practically the same as regards efficiency, duty and starting 
torque. The only apparent benefit of three-phase over two-phase was in 
the saving of copper in the mains fur long distance transmission. This was 
not material in Sheffield, as they already had many miles of mains laid 
which could not be suitably converted to the uses of three-phase, but which 
could be converted to two-phase. Electricity works of the later construction 
are designed and built sufficiently capacious for the reception of machinery 
that may be required fur some years to come, although this placed a rather 
heavy burden on the starting of a new undertaking. Mr. Fedden was also 
much struck with the comprehensive way in which those undertakings 
were generally organised and carried out, and, although he was loth to кау 
so, he confessed that in the matter of central-station prac: ice generally they 
had many lessons to learn from the Continent. The result of hia visit 
convinced him that his late report аз to the future system of eupply for 
Sheffield was ba:ed on the right lines, and he had every confidence in pro- 
ceeding with the work of changing over tlie present, monophase system to 
polyphase. Further he had every reason to be satisfied that he was con- 
forming to the latest up-to-date practice in layiug down а new polyphase 
power station and converting the old one. 

It will be seen that Mr. Fedden's report contains much that is 
both novel and interesting, and he appears to have made good use 
of the time and opportunities at his disposal, 
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Southport.—The Council have decided to increase the salary of | The Stowe Guardians have decided to adopt electric lighting at 


the borough electrical engineer (Mr. C. D. Taite) from £300 to £400 
per annum, with annual increments of £50 for two years. 


Southwold.—The Coast Development Co. have, it is stated, 
informed the Council that they are unable to carry out their proposal 
to establish electricity works. Plant has been put down for lighting 
the Company's new hotel and pier, but current is not generally 
available The Lighting committee has been requested to report. 


Telegraphic Communication with the French Congo.—The 
telegraph has been completed from Brazzaville to Libreville on the 
French Congo, bringing the district of Stanleypool into direct 
communication with Europe. 


Telephone Trunk Line Delays.—The National Telephone Co. 
has notified its subscribers of an intimation from the Post Office that 
a minimum of 20 minutes must always elapse before any reply can 
be expected by a snbscriber as to whether he can get through to the 
town on the trunk service with which he wishes to communicate. 
The delay is attributed to an insufficiency of trunk lines and a 
paucity of operators. 


Theatre Bxits. —Prince A. T. Dshavachoff, a Russian engineer, is 
stated to have invented an electrical device by which the opening of 
the extra exit doors at theatres and other places of entertainment can 
be manipulated from the fie This device is said to have been 
applied for the firet time at the newly-constructed National Theatre 
in the Alexander Park, St. Petersburg. 


Tramway Extensions in the Potteries. — The Potteries Electric 
Traction Co. have decided to apply for powers to extend their 
system in the North Staffordehire district by the construction of a 
line from Stoke-on-Trent through Hartshill to Newcastle under- 
Lyme. Another line will be constructed from Trent Vale to 
Newcastle, and other lines will serve the districts between the centre 
of the town and Far Green, Hanley, and also the centre of Hanlev 
and Bucknall. Further extensions are under consideration. 


Trowbridge.—The Council considered Mr. Stevenson's report on 
the electric lighting question on Monday, and decided to apply for a 
provisional order. 


Walsall —The Council have received sanction to a further loan of 
£5,678, balance of £15,000 recently applied for to meet the expendi- 
ture on the Pleck electricity extension, &c. 


West Bromwich.—An arrangement has been come to by which 
the Corporation will lease the tramways, when acquired, to the South 
Staffordshire Tramways (Lessee) Co. for 21 years, to be extended to 
30 years if Parliamentary sanction be obtained. The Corporation 
are to reconstruct the tramways and equip them electrically, the 
company taking current from the Corporation. 


West Yorks Electric Power Scheme.—A company entitled the 
Yorkshire Electric Power Syndicate (Ltd.) has been formed to obtain 
Parliamentary powers to supply electricity in bulk in West York- 
shire. The portion of the West Riding included in the scheme is 
that lying south of the rivers Wharfe and Ouse, and the turnpike- 
road from Bolton Bridge through Elsack and Skipton to 
Foulridge on the Lancashire boundary. The area is about 
1,800 square miles, with a population of about 2} millions, 
It contains 17 municipal and county boroughs, 119 urban 
districts and 22 rural districts, including {е Bradford, 
Keighley, Halifax. Todmorden, Brighouse, Huddersfield, Dewsbury, 
Batley. Morley, Pudsey, Wakefield, Ossett, Barnsley, Sheffield, 
Rotherham, Doncaster, Pontefract, Goole, & Mr. A. G. Lupton, 
Leeds, is chairman of the directors, and has as colleagues 
on the board Mr. R. Armitage, Sheffield; Mr. A. C. Brigg 
Normanton ; Mr. Crowther, Huddersfield ; Mr. R. Hudson an 
Mr. C. L. Mason, Leeds; and Mr. F. Priestman, Bradford. Of 
the 158 local authorities included in the area. only 11 have elec- 
tricity worke, three have works in progress, and in 18 cases, though 
provisional orders have been secured, no further steps have been 
taken towards carrying out the powers. There are to be four main 

enerating stations, each serving an area of tome 16 miles in 
diameter. Though the sites of the stations are not yet definitely 
decided upon, they will probably be located in the vicinity of 
Rotherbam, Methley, and Mirfield in the colliery area, and at 
Bingley inthe manufacturing area. The proposed minimum capital 
of the new company is £3,000,000, with power to issue debentures for 
£1,000,000. The engineers to the syndicate are Messrs. Gibbings and 
Baker, and Messrs. W. T. Pressland and John Sturgeon, who pro- 
moted the successful Lancashire scheme of last session. 

Workhouse Lighting.—Christchurch (Hants.) Guardians have 
received a communication from the Local Government Board, 
enclosing a copy of an extract from a report made by their architect 
(Mr. G. Smitb) with reference to the proposed electric lighting 
installation at the workhouse and cottage homes. Mr. Smith con- 
siders the undertaking a large one for a workhouse such as that at 
Christchurch, and regrets that the Guardians do not propose to 
obtain electric current from some public supply. The consulting 
engineer (Mr. G. R. Peers) has been asked to report, 


their children's home. 

In a report to the Kent i 1gton (London) Guardians Prof. H. Robin- 
son states that both for econony and convenience the (iuardians 
would be well advised to generate their own electricity for the 
lighting of tbe workhouse, infirmary, and offices in Marloes-road. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the weck.] 


TENDERS INVITED. 


Bermondsey (London) Tay invite tenders for the supply and 
erection of 71 cast-iron arc lamp columns, arc and incandesceht 
lamps, automatic switches and fittings, Further particulars are set 
out in an advertisement, and specifications may be obtained at the 
Town Hall, Spa-road, Bermondsey. Specifications can also be 
inspected, but not obtained, at the offices of the consulting engineers 
(Messrs, Kincaid Waller, and Manville), 29, Great George-street, 
Westminster. Tenders must be sent to Mr. F. Ryall, solicitor and 
vestry clerk, Town Hall, Bermondsey, before noon of Dec. 3. 


Cardif Corporation require tenders for а 75kw. motor generator and 
Tudor storage battery, lead-covered cables and a 20-ton travelling 
crane. Specifications may be obtained after 12th inst. from the 
engineer (Mr. Arthur Ellie) Old Post Office-buildings. Tenders 
must be delivered to the town clerk (Mr. J. L. Wheatley) before 
28th inst. An advertisement gives further particulars. 


Hendon Urban District Council invite tenders for the supply and 
erection of generating plant and apparatus as set out in Sections A to I 
in an advertisement elsewhere. ecifications, &c., can be obtained 
by manufacturers at the offices of Mr. Robt. Hammond, consulting 
engineer to the Council, 64, Victoria-street, Westminster, London, 
S. W., on and after Monday next, and'tenders must be ad dressed to 
Mr. Henry Humphris, clerk to the Council, Public Offices, The 
Burroughs, IIendon, by 4 p.m. of Dec. 31. 


Oldham кш Committee invite tenders for an extension of 
the tramway switchboard. Specification may be obtained from 
Mr. A. Andrew, Gas and Water offices, Oldham, and further particu- 
lars are given inan advertisement. Specifications and drawinga can 
also be seen at (but not obtained from) the оћ зез of the consulting 
engineers (Messre. Kennedy and Jenkin), 17, Victoria-street, 
Westminster, S.W., and tenders must be addressed to Mr. Andrew, 
before Tuesday, 27th inst. 

Offers are invited by the Dorking Urban District Council for the 
purchase and transfer of their provisional order. Brief particnlars 
are given in an advertisement, and offers have to be sent in to 
Mr. George Scales, 35, High-street, Dorking, by Nov. 21. 

Shoreditch (London) Vestry invite tenders for steam feed, blow-off 
and drain pipes, feed-pump and water storage tank and sundry 
iron work; two slow-speed Corlies engines, direct-connected current 
generators (output about 800kw. each set), condensing apparatus, 
pipes and sundry iron work. Tendersto Dr. Н. Mansfield Robinson, 
Town Hall, Old.street, E.C., before noon, Nov. 20. 

Newcastle-upon-Tyne New Tramways committee invite tenders for 
arc lamps and accessories. Teuders (addressed to committee) must be 
left at office of town clerk by 21st inst. 

Newcastle-on-T'yne New Tramways committee also invite tenders 
for arc lamp cables, telephone and pilot wires. Tenders (addressed 
to committee) must be left at office of town clerk by 21st inst. 


Belfast Gas and Electric committee invite tenders for steam pipes, 
umps, &c., condensing plant, boilers, mechanical stokers and super- 
eaters, coal and ash-conveying plant, and switchboard extensions. 

Tenders to town clerk by noon Nov. 23. 


Standard Life Assurance Co, require tenders for wiring their new 
premises at Leeds. Applications to Mr. A. Neill, 18, Cookridge- 
street, Leeds or Mr. A. A. C. Swinton, 66, Victoria-street, 
London, S.W 


Brighton Corporation invite tenders for points and crossings, sole 
plates, manhole covers, tie bars, fich bolte, &:. Tenders by Dec. 6. 

Brighton Corporation also require tenders for the construction of 
the permanent way of their electric tramways. Tenders by Dec 13. 

Cheshire Lines Committee invite tenders for stores for 1901, includ- 
ing telegraph materials, instruments, wire, &c. "Tenders to secretary, 
Central Station, Liverpool, by 30th inst. 

Greenwich Guardians require tenders for an electric lighting 
installation at their new workhouse, Grove Park, S. E. Tenders to 
the Union Offices, East Greenwich, S.E., before 22nd inst. 

Salford Tramways committee require tenders for erecting an 
electric саг дербі and workshops, Tenders by 30th inst. 


144 THE ELECTRICIAN, 


Bristol Electrical committee invite tendera for an electric travelling 
crane and condeusing разе Tendera to engineer (Мг. Н. Faraday 
Proctor), by noon, 22nd inst. 

. Tenders are invited for lead.covered, concentric cable, cast-iron 
conduit and watertight junction boxes for District Asylum, Mullingar 
(Ireland) "Tenders to joint committee of management, before Dec. 1. 

The joint committee of the Metropolitan and Metropolitan Dis. 
trict Railway Companies (London) invite tenders for the electrical 
equipment of the Inner Circle Railway. Tenders by Dec. 1. 


Stockport Tramways committee invite tendera for overhead equip- 
ment and rail bonds, steel rails, fish plates, &c , laying permanent 
way. "Tenders by 24th inst. 


Glasgow Corporation require tenders for the construction of sumps 
for the condensing-water system for the Pinxton power station. 
Tenders by 17th inst. 


Tenders are required for сше plant for the electric lighting of 
the State Apartments, Dublin Castle, during the next season, Tenders 
to Secretary, Board of Public Works, Dublin, by 27th inst. 


Kendal Corporation invite tenders for electricity generating plant, 
&c. "Tenders to town clerk's office by Dec. 8. 


Londonderry 5 require tenders ſor the supply of carbons 

for one year from Jan. 1 next. Tenders to town clerk by Dec. 1. 
Leeds Lighting committee require tenders for extensions of the 

electricity station buildings, Whitehall-road. Tenders by 27th inst. 


Halifax Corporation require 36 tramcars, trucks, motors and elec- 
trical equipments, "Tenders by 27th inst. 


Cuevas ( Almeria, Spain) Municipal Council invite tendera for the 
electric lighting concession for 20 years. Tenders to el secretario del 
Ayuntamiento by 30th inst. 


The municipal authorities of Nimegen (Holland) are inviting 
tenders for the construction of a system of electric tramways in the 
town. 

Tenders are invited for a concession for the electric lighting at Chin- 
chilla (Spain) fur 20 years, 130 10-c.p. lamps will be required for 
public lighting in the first year, to be afterwards incre to 250. 

Proposals are invited for a concession for the construction of 
electric tramways at Santander (Spain). Applications by Dec. 10, 
Wi Government, Santander, or the Minister of Agriculture, 

rid. 


TENDERS RECEIVED AND ACOEPTED. 


Bradford Corporation have accepted the tender of Messrs. Newton, 
Bean and Mitchell for the supply and erection of engine and dynamo 
complete, with all the necessary steam and exhaust piping, drain 
pipes, valves, &c., for the Southfield-lane destructor works. The 
tender of Messrs. Collinson Bros. has been accepted for the supply 
and erection of a switchboard, arc lamp posts, arc lamps, incan- 
descent lamps, instruments, and the supply and running of the 
песеғзагу cables. 


Aberdeen Corporation have accepted the tender of the British 
Westinghouse Company for 12 electric tramcare, and equipment for 
кіх horse cars, spares are being placed meantime by the Corporation. 


Ayr Corporation have accepted the tender of the Lorain Steel Co. 
for the supply of steel rails, fish-plates, bolts and nuta, tie-bara, &c., 
for their electric tram ways at £6,101. 


Worthing Town Council have accepted the tender of Меввга. 
Oliver & Co. for arc lamps and switches, at £850. 17s. 


BUSINESS NOTICES. 


Мг. C. A. Baker, M.LE.E, has entered into partnership with 
Mr. A. H. Gibbings, and in future the firm will practise under the title 
of Gibbings and Baker. Mr. Gibbings, in notifying this partner- 
ship, states that he has found it necessary on account of the rapid 
development of his business Mr. Baker has recently returned from 
Russia, where he has been responsible for the carrying out of a large 
contract at St. Petersburg, consisting of a complete system of distri- 
bution for electric light. and power equivalent to 10,000 нр. 
Mr. Baker prepare the plans and specifications for the installation, 
and advised generally on all points connected with the electrical 
equipment of the undertaking. This contract and several others 
were supervised by Mr. Baker on behalf of the Telegraph Manufac- 
turing Co. Mr. Baker, whose connection with the electrical industry 
extends over 15 years, is also well-known in London and the 
provinces, 


Messrs. R. F. Read and A. A. Jenkins (trading as Read and 
Jenkins), electrical and mechanical engineers, All Saint's Chambers, 


High-street, Bristol, and Gloucester апі Hereford, have dissolved 
partnership. Debts by Mr. Jenkins. 


Messrs. J. C. Lyell & Co. notify they are now connected to the 


National Company's metropolitan telephone system. No. 2469 
Gerrard. 


Messrs, A. Vandam & Co. have 


removed to 15, Gerrard-street, 
Soho, London, W, 
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On and after Christmas Day the addresses of Telautograph Co: 
and of Mr. Hubert Feilden Jackson, will be 19, New Union-atreet, 
Moorgate-street, London, E.C. 


The British Schuckert Co. have opened a branch office at Cleve- 
land-buildings, 94, Market-street, Manchester, to be under the 
management of Mr. Frank Siuclair, who will in future represent the 
company in Lancashire, Cheshire, Westmorland and Cumberland. 


BANKRUPTCIES, LIQUIDATIONS, &c. 

At the Burnley Bankruptcy Court last week the examination was 
resumed of Robert Foster (Nelson) and Walter Baker (Burnley), 
electrical engineers’ and plumber»? merchants, trading under the 
style of Robert Foster & Co., and also at Nelson, under the style of 
the Nelson Electrical Engineering Co. 

In reply to the Official Reseiver, Foster admitted that on the first 
examination he said that no statement was made out showing how the 
business stood when he took Baker into partnership. There was, 
however, a rough statement made by himself, assisted by a Mr. 
Buckley, but there was no later statement. He knew the business 
was insolvent when he took Baker into partnership. There was a 
loss of £43 per week between August aud January. Can you suggest 
where it has gone !—No answer. What was your turn over'— 
Between £35,000 aud £4,000 per year. Не said Baker was with him five 
years in Nelson and Burnley, and had had access to the books at both placeas. 
Walter Baker said he had been in partnership with Foster. He did not 
koow how the business stood in July last. No balance-sheet was 
shown to him, апа he was told that the firm was worth £1,000. He got 
a receipt to that effect. Foster had had the principal management of the 
works —the buying and selling, and he had been the manual worker. 
Seven or eight months after he became a partner he heard derogatory 
remarks about the business, Since August, 1899, he had been trying to 
withdraw. His father was guarantor for £400 or £500. 

An order was made for the production of trading accounts from Jan. 1, 
1899, and of а bought and sold account, and a further deficiency account, 
апа the examination was then adjourned for their production. 


At Wandsworth (London) County Court last week the public 
examination took place of Cornelius Bennett Harness, of electric belt 
fame. The total liabilities were stated to be about £7,500 and assets 
nil. Debtor attributed his insolvency to liability in respect of a 
guarantee given in connection with the reconstruction of the Medical 
Battery Co. (Ltd.) and to law costs. He told the Official Receiver 
that the business of the company which he originated 20 years 
was carried on most successfully till November, 1492, and from 1890 
to 1892 a profit of over £15,000 was made. Litigation had entirely 
ruined the business, The examination was adjourned to 22nd inst. 


The liquidator of the Chitty Dynamo and Motor Co. (Ltd.), 
(Mr. G. S. Barnes) has been released. 


Sales by Auction.— Messrs. Wheatley Kirk, Price & Co. announce 
in our advertisement columns the sale by auction on Wednesday, 
Dec. 5, at 10 for 11 o'clock, of the important freehold land and works 
lately occupied by the Aluminium Co. (Ltd.) at Oldbury, near 
Birmingham. Details of the extent of the land and the modern 
character of the works are given in the advertisement, and further 
particulars, plans and conditions of sale will shortly be obtainable of 
the auctioneers, 46, Watling-street, Queen Victoria-street, London, 
E.C., and Albert Chambers, Albert-square, Manchester, or of Messrs. 
Baker, Blaker and Hawes, solicitors, 117, Cannon-street, London. 

Meszra. Wheatley Kirk, Price & Co. will also sell by auction on 
the same day and at the same time the valuable electric light and 
power plant installed at the above works. Some particulars of this 
plant are given on another page, and the attention of municipal 
corporations, electrical contractors and others is especially called to 
the importance of this collection of high-class machinery and 
apparatus. Catalogues will shortly be ready, and these and all 
further particulars can be obtained of the auctioneera and solicitors 
as above. | 


Plant for Sale.—An advertisement contains particulars of electric 
lighting plant—consisting of a 3 н.р. Priestman oil engine, dynamo 
and spare parts, picem m &c.—which is for sale. Applications 
to Mr. G. Jármay, Hartford, Cheshire. 

Messrs. C. D. Perkins & Co., 9, Bennett's-hill, Birmingham, in an 
advertisement, offer some first-class plant, machinery, tools, &c., of an 
old-established engineering businees for disposal at valuation only. 

Business, &c., for Disposal.— An advertisement contains particu- 
lars of an old-established business of an electrical engineer in the 
south-west of London which, together with the atock-in-trade, 
machinery and рещ (nearly new), shop fixtures, fittings, &c., are for 
disposal. Mr. H. W. Smith, 7, Featherstone-buildings, Bedford-row, 
London, W.C., is agent in this matter. 


B. T. H. Plant.— Magnetic blow-out automatic circuit breakers 
are illustrated and described in pamphlet No. 77 issued by the 
British Thomson-Houston Co. In pamphlet No. 78 Thomson 
horizontal edgewise instruments are described. 

Westinghouse Plant.—The Westinghouse 12A tramway motor is 
described and illustrated in circular No. 1,035 issued by the British 


Westinghouse Co, Sectional drawings of the machine are shown. 


— — И 
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New Pendulum Indicator.—Messrs. Julius Sax & Co., Eagle 
Works, Coldharbour-lane, Camberwell, London, have recently placed 
on the market a new patent pendulum indicator, for which it is 
claimed that the method of making the connections inside the case 
is novel Hitherto the bell has been put in series, this movement 
requiring large battery power. In the new indicator the current 
goes through the indicator bobbins, only exerting its full force on 
the armature, which, when contracted, closes a local circuit for the 
bell by means ofa rubbing contact spring. The movement has two 
bells, and the spring is so arranged that there is an entirely closed 
magnetic circuit. Only small battery power is required, or with 
ordinary power a more decided saving and a louder ringing off is 
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Movement of New Patent Pendulum Indicator. 


effected.. The pendulum swings for two minutes, and every part of 
it is rigid. A large stock of these indicators, made at the company's 
London works, is ready for immediate delivery. 


Exports of Electrical Apparatus and Material.—Thefollowin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 7 to Nov. 13, 
with the ports of destination :— 

Africa—Cape Town, £326; Durban, £191. Australasia-—Auckland, 
£279 ; Melbourne, £1,028 ; Otago, £57 ; Sydney, £172. Belgium—Ostend, 
£209. Brazil—Rio Janeiro, £1,352 (including £1,147 telegraph material). 
Canada—Halifax, £13,877 (telegraph cable). Chili—Valparaiso, £66 
Colombia — Santos, £35 (telegraph material) Germany—Hamburg, £400 
(telegraph material). Gibraltar—£29. India—Bombay, £383 ; Calcutta, 
£1,562. Jtaly—Genoa, £40. Japan—Hiogo, £770 (telegraph cable); 
Yokohama, £10,436 (including £7,586 telegraph cable). Spain— Barce- 
lona, £25. Straits Settlements—Sivgapore, £208. Uruguay—Monte 
Video, £165,723 (telegraph material). West Indies—Trinidad, £7. Total 
doit against £71,520 in the corresponding week last year (Nov. 8 to 

ov. 14). 
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COMPANIES' MEETINGS AND REPORTS. 
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West India and Panama Telegraph Co. (Ltd.). 


The forty-seventh ordinary general meeting of the members of this 
Company was held on Wednesday, under the presidency of Mr. WILLIAM 
ANDREWS. 

The MANAGER and SECRETARY (Mr. R. T. Brown) read the notice 
calling the meeting. 

The CHAIRMAN said : Gentlemen, I do not propose to-day to go into any 
details or to detain you with the accounts. The expenses show ап increase 
of £240. There are decreases on general account—asalaries of staff, London 
expenses, &c.—of £1,043; but these decreases are converted into an 
increase in consequence of the repairs to cables and land lines having cost 
£1,982 more, being the difference of the £240 on the wrong side of the 
account. The receipts were £27,757 against £30,929, or a decrease of 
£3,191. Of this amount the traffic receipts account for £1,235, the subsidies 
for £984, and exchange for £453. Ido not propose to go into anything 
further with respect to the accounts. The most important matter 
really is to consider the policy of the Company, and what has 
taken place in recent times. The shareholders have had the 
correspondence that has been exchanged by the Company with the 
Colonial Office. The Directors have thought that the Company was entitled 
to more consideration from the Government than the Government appears 
to have been inclined to show. We proved that the present unsatisfactory 
position of the Company was brought about by the introduction of a com- 
peting line for traffic to and from Jamaica and the West Indies generally, 
but landing at Jamaica. This cable was worked at artificially low rates, 
which were only made possible by a Government subsidy. The tariff for 
meessges by this new line was actually fixed by the Parliament of this 
country, and since the Spanish-American war, when traffic has assumed 
normal dimensions, the traffic of these competing lines only produces 
just half the amount of the revenue, the other half consisting of 
the Government subsidies. Without the assistance of the latter 
these companies could not pay out of message revenues their statutory 
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debenture redemption obligations, nor sinking funds, nor dividends, 
This proves, therefore, that the original stimulated demand for lower 
tariffs for West Indian telegraphic communications, however desirable, 
was not practicable, because of the peucity of the business It 
also proves—l am rather anxious to show this—that the intro- 
duction of the low rate for telegrams between Jamaica and Europe 
was not the natural result of fair competition by any com- 
pany, but was originated by Parliament, and rendered possible only 
because based on the subsidies given by the Government. It was, con- 
sequently, a Government reduction, and not a company reduction; 
but as а consequence, the outcry throughout the West Indies for further 
reductions between Jamaica and this Company's stations along the Com- 
pany’s own line became во great, and this Company was so strongly urged 
to assist West India commerce, and promises of other support to West 
India interests were so encouraging, that, with the hope of helping this 
latter, and assisting to establish а new order of things of a more 
encouraging nature, the Company did make large reductions. Well, you 
allof you know that the support that was supposed to be forth- 
coming at that date did not come into operation, and that the business 
appeared to go from bad to worse. It did not increase at all, and the 
result therefore of these reductions, contrary to what might have been 
anticipated, was simply disappointing. The shareholders are acquainted,- 
of course, as I said before, with the correspondence between the Company 
and the Colonial Office. The Directors did think that the Company 
would have been met in a fair, if not a liberal spirit. The object 
of the aid solicited from the Imperial Government was really, and 
in practical effect, aid to the West Indies, because it was to 

enable the low rates introduced over the Company's own line to be main- 
tained and continued for the benefit of the commerce of the West Indies, 

although, of course, it would also have benefited the Company. Gentle- 
men, much has been made of a proposal to establish an all-British cabie 
between Jamaica and the other British West India Islands. An all- 
British cable, we know, is a popular sort of cry, however much or however 
little meaning there may be in it; but this Company has already drawn 
the attention of the Government to the fact that, with its duplicated 
cables, the Company is in a position to give the Government an all-British 
cable, embracing Demerara as well as all the other British West India 
Islands and Jamaica, while preserving communication by a separate cable or 
cables with all the other West India Islands nowconnected up by the telegraph. 
This can be accomplished with the utmost attainable economy by this 
Company only, with assured stability of communications, with cables 
already laid, and on the spot, provided witl a repairing ship, and forming 
duplicate lines—in fact, a complete duplicated established telegraph 

system, which has been proved by many years of work. We are pleased 

to see—no doubt, in large part resulting from the policy of the Colonial 

Office—that prospects are held out of a revival in West India trade and 

commerce. New lines of steamers are being established, new applications 

of machinery, new agricultural industries are being fostered, and sugar, 
which is one of the big touchstones of the West Indies, is on the upward 
grade. We think that our telegraphic communication is not without its 
importance to the prosperity of the West Indies. The Directors feel that 
this is not quite the moment to raise the rates. Just as trade appears to 
be budding, and likely to blossom and bear fruit, it does not seem quite 
the time to nip these buds by the frosty influence of increased 
charges for tel . What we feel inclined to do is to urge 
the shareholders to hold their ground for the present in the 
situation in which we are placed, and to allow the Board to be guided 
by circumstances. The Directors will do their best in all directions with 
prudence and circumspection for the shareholders’ benefit. We must try 
all round and see if some means cannot be devised of obtaining aid and 
reconciling conflicting interests, во as to produce an arrangement beneficial 
to all the properties engaged in the service. As you are aware from 
the report, the Directors again recommend on this occasion that 
the cumulative dividends be paid, and that a dividend of 6d. a share, 
free of income-tax, be paid on the ordinary shares, and that the sum of 
£6,000 be transferred from the reserve account and be devoted to this 
purpose, leaving £953 to be carried forward. This will still leave the value 
of the investments to which we have drawn your attention better than 
their cost az shown in the accounts, owing to the judicious character of 
the stocks chosen for the purpose. I now move the adoption of the report 
and accounts, and the payment of the dividends set out therein. 

Mr. HENRY HOLMES seconded the motion. 

The CHAIRMAN : We have received about five letters with respect 
to the proposals of the Directors and the general policy. Four of 
the writers approve of the general policy, and think that we are 
going in the right direction. One of them, from a debenture holder, 
objects to our paying a dividend out of the reserve, and another, 
from a preference shareholder, objects to our paying 6d. to the 
ordinary shareholdere. With respect, however, to the preference 
shareholders and the ordinary shareholders, they are, of course, both on 
the same platform—they are both equally the owners of the reserve 
account—and we have thought that it would be rather an improper thing 
to take the preference dividend out of the reserve and not to give the 
ordinary shareholders the benefit of the same operation. Both the 
ordinary and the preference shareholders are equally entitled to it, and 
the reserve is equally their property. 

Mr. VARLEY said that the shareholders were much indebted to the 
Directors for circulating the correspondence with the Colonial Office. 
When they last met it was at a critical time, and now they were in a 
crisis in their affairs, The answer they had received meant that unless 
there was a change in the position, the dividend hereafter would disappear 
not only on the ordinary shares, but on the preference shares also. This 
was the most unfortunate outcome of the subsidy which had been 
given to a rival company. The evil of giving subsidies to competing 
cocnerns was a growing one, as they saw at the present time 
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in the case of the National Telephone Co., to compete with which 
£2,000,000 of public money was now being employed. He suggested 
that Mr. Chamberlain should be again approached with a memorial from 
the shareholdera, showing him clearly that it was owing to the subsidies 
which had been granted to their rivals that this Company had been 
brought to their knees, 

Mr. VEARES said he felt certain if the shareholders held on, as the 
Chairman had advised them to do, they would be all right in the end. 
He firmly believed in the strict integrity of the Board. 

Mr. BIRKS said he thought their troubles were attributable not 
so much to the loss of subsidy or to the competition of the new 
companies as from their dreadful agreement with the Cuba Submarine 
Telegraph Co. The Chairman would tell them that while this question was 
before the Court of Aopeal it could not be discussed, but he did respect- 
fully suggest that it was looking in the wrong direction for the source of 
their troubles when they referred to competition, which had only existed 
for a couple of years. The appalling agreement with the Cuba Company 
hela them by the throat. Judging from the correspondence with the 
Colonial Office it seemed to him that they would get nothing from the 
Government. 

The CHAIRMAN said he thought it should be their policy to endeavour 
to obtain something from the Treasury if they could. 

Mr. VARLEY : We are going to expect something justice. 

The CHAIRMAN : I think so, too. 

A discussion ensued on the question of paying off the 5 per cent. 
debentures of the Company, and depleting the reserve for this purpose, 
but the feeling of the meeting was against this course. 

The CHAIRMAN : Several remarks have been made by shareholders as to 
approaching the Government, the question of the subsidies, and the question 
of the rates. Well, we have gone through all these points, I think. In our 
memorial to the Colonial Office we showed that if they did grant the subsidy 
we asked for, it would be the means of maintaining the low rates ; in fact, 
that is the big groundwork of the application. There was another 
point—wce were ready to let the Government and the Colonial 
Governments send messages free over our lines. There was give-and- 
take in both directions. Mr. Dirks suggested calling a meeting of the 
Shareholdera later on, but I do not think that would be a w'se 
proceeding. I think you must leave the matter to us, and if we do 
not do the thing to your satisfaction you must turn us out. He then put 
the resolution for the adoption of the report and the payment of the 
dividends mentioned, and declared it carried unanimously. 

A cordial vote of thanks to the Chairman aud Directora terminated the 
proceedings. 


Cape Electric Tramways (Ltd.). 


A meeting of shareholders of this company was held on Wedne:day, 
Sir CHARLES EUANJ-Surrn, K. C. B., C.S I., in the chair. 

The SECRETARY (Mr. S. W. Jameson) read the notice convening the 
meeting, and 

The CHAIRMAN said: Gentlemen, the board canagain honestly congratu- 
late the shareholders upon theresult of the company's operatious for the past 
ycar. The anticipations of increasing success which were expressed to you 
last year have been fully justified. We have, after fully providing for all 
debenture interest, paid 9 per cent. interest on the shareholders' capita] 
against бА per cent. in the preceding year. We have carried £20,000 to reserve 
against £8,000, aud we now recommend the payment, as bonus, of a further 
per cent. on the share capital—absorbing £12,000— and carry £12,000 to 
next account. When the troublous times ia South Africa are taken into con- 
sideration this result is extremely satisfactory, and we feel further that 
in the future we may confidently look forward, with the restoration of 
peace, to the development of fresh sources of income. Our receipts for 
the four months since the annual accounts were closed (June 30, 1900) 
show a stealy increase of £14,400 over July, August, September, 
and October, 1899. On our Cape Towa system we have carried over 
5,000,000 more passengers than we did in the preceding year, and on the 
Port Elizabeth system over 400,000 extra. With regard to the action 
brought against the company by the Eastern Telegraph Co. an appeal 
against the decision of the judges at Cape Town is now before the House 
of Lords, and nothing further can be said in regard to this important 
question. I now move that the report and accounts for the year ended 
June 50 be received and adopted. 

Mr. C. S. REED asked what sum had been set aside for wear and tear of 
rolling stock. 

The CHAIRMAN : We have £28,000 in reserves. 

A resolution increasing the capital of the company by the creation of 
100,000 additional ordinary shares of £1 each, ranking for dividend and in 
all other respects with existing ordinary shares of the company, to be 
issued as the directors may deem fit, was then proposed by the 
chairman. He explained that the shares would be offered in the 
first place to existing shareholders pro rata at such a premium as the 
financial position of the company might, in the opinion of the board, 
be considered equitable. It was not proposed to issue more than 
40,000 shares at present, so that 1 share in 10 would be offered to every 
existing shareholder on the basis of his present holding. In view of the 
extensions and improvements which would become inevitable if they were 
to take full advantage of their opportunities, the directors asked for 
powers providing for the full increase of the capital. The abnormally 
heavy strain to which their machinery, rolling stock and permanent way 
had been subjected during the past year necessitated a good deal of 
work in keeping it up to the mark. All this, however, would be 
provided from the reserve fund. There were, however, many more 
or less considerable extensions of their syatem that had to be 
provided for, and their chief engineer (Mr. Fearnside Irvine), 
had made an exhaustive investigation into their present and future 


requirements, and it was after due consideration of his report that the 
directors had decided to ask for additional powers. The fresh capital 
would be profitably employed. He wished it to be particularly understood 
that they were now going to offer only 40,000 of the new shares. They 
did not know whether it would һе necessary to issue the remainder, but 
nothing would be done without the shareholders being consulted. 

Mr. REED said that by extending their tramway systems the value of 
the property in the neighbourhood of their lines would be increased. 
Would it not therefore be as well to issue the whole 100,000 shares, and 
invest in some of the adjacent land before other people got to know of the 
proposed extensions. 

The CHAIRMAN said they might trust the directors to keep their eyes 
open to any advantage of thia kind that might offer itself. 

The resolution was then seconded, and carried unanimously. 

The board of directors were re-elected, and a vote of £1,500, free of 
income tax, to the directora, in recognition of their services, was approved. 
The auditors (Measre. Deloitte, Dever, Griffiths & Co.) were re-appointed, 
and the proceedings terminated with a vote of thanks to the chairman and 
directora. 
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CITY NOTES. 
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MEMORAWDA.— Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 29,4. per oz. (Nov. 15). Consols (21 per cent.) 988—981 for 
money, 981 —98]4 for account; 2} per cent. 974 —98 (Nov. 15). Stocks 
and Shares Continuation Days, Nov. 27 and Dec. 11 ; Ticket Days, Nov. 28 
aud Dec. 12; Pay Days, Nov. 29 and Dec. 15; Mining Share Carry-over 
Days, Nov. 26 and Dec. 19. 


BAKER-STREET AND WATERLOO RAILWAY CO.—Subecriptions have been 
invited this]week for 65,000 4 per cent. preference and 172,500 ordinary 
shares of £10 each in this company at par. The share capital is £2,885,000 
with borrowing powers to the extent of £794,000. Interest is to be paid 
during construction half-yearly, at the rate of 3 per cent. per annum. The 
line starts from the Elepbant and Castle, runs past Waterloo, under the 
Thames to Charing Cross, Piccadilly-circus, Oxford.circus to Baker-street, 
Marylebone, Edgware-road on to Paddington, the depot and generating 
station being situate about a quarter of a mile eouth of Waterloo station. 
The Baker-street and Waterloo system will be connected with the Chatham 
апа South Eastern, City and South London, South Western, Waterloo and 
City, District, Central London, Metropolitan, Great Central and Great 
Western Railway systems. Construction contracts have been entered into 
to complete the line to the satisfaction of the Board of Trade and the com- 
pany's engineer for a total eum of £3,096,000 payable as to £2,522,500 ia 
cash or shares, and £773,500 in 4 per cent. debenture stock, the contract- 
ing corporation undertaking all risks and contingencies in connection with 
construction, providing all trial, legal, engineering, administration and 
other expenses during construction, maintaining the line for one year after 
opening for public traffic, and paying to the Baker-street and Waterloo 
Railway Co. £50,000 for working capital, thus leaving, out of the authorised 
capital of the company, a further £85,000 for general purposes. The list 
closed or Wednesday. 


CORR ECTION.—In a City Note in our last issue a dividend at the rate 
of 8 per cent. per annum was attributed to the Telegraph Construction 
and Maintenance Co. (Ltd.)" This should have read the Telegraph 
Manufacturing Co. (Ltd. )." 

COVENTRY GAS FITTINGS, ELECTRICAL AND ENGINEERING OO. (LTD.) 
At a meeting of shareholders on Monday, resolutions were passed in 
favour of reconstructing the company. It was decided to wind up volun- 
tarily, to appoint Mr. T. M. Daffern liquidator, and to form à new company 
to be called the New Coventry Gas-fittinga and Electrical Eugineerin у Co. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


ied 
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Мо. AQGGREGATR. 


Line. 5 ` | of do Ime ^ 
ended E ог Dec. weeks ducant Nu 
1900 £ £ £ £ 
Aberdeen Corporation.. . Nov. 3 620|+ 120 22| 16,342 + 2,199 
*Birmingham Tramways. „ 10 4,491;+ 77 18| 82,465 i+ 5665 
Blackpool Corporation...) , 8 255|+ 90! 32| 26,782 + 7,050 
Blackpool and Fleetwood „, 10 170|- 12 19| 19,256 + 13 
Bolton Corporation ...... pi ix T zd e | ае 
Bradford Corporation.. „ 11 673 316, 32] 16,942 + 4,129 
Brisbane Trams .......|Sept.26 1,825 7 356| 12| 22,212 + 4,400 
Bristol Trams & Carriage Nov. 9 2,941 — 57] 19| 64,710 + 443 
Buenos Ayres & Belgrano Oct. 14 2,282 + 248 15 34237 + 969 
Central London Railway] Nov. 10 5,699 ... 15 | 76,7601,  ... 
City & South London Ry. „ 11, 1,848 + 766 19] 30,242 7 11,815 
Cork Elec. Trama ......... » 8 585 + 8 45| 18,644 + 1,502 
Dover Corporation.. „ 10  185|- 15 32| 7,560 + 415 
Dublin & Lucan Rly. „ 10 Ti+ 14 19; 1,971 + 551 
Dublin United. ... „ 9 3.580 4 544 19 71,890 9700 
Dublin Southern Dist. . „ 9 752 f 41 19] 19,319 
*Dundee Corporation ...| „ 1 ИС Р Т we is 
Glasgow Corporation. , 10 9,163 f- 303 ... ТЕ — 
Hull Corporation „ 10 1.357 690, 19, 26,510 115,983 
Liverpool Corporation... „ 5 8,555/+1,408 44 547,757 +44864 
Liverpool Overhead Rly. „ 11 1,541 | – 145 19 31,996 + 655 
„Sheffield Tramways u.. . . „ 11 2.608 751 45 101,537 435,481 


* Partly electrical, 
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BASTERN EXTENSION, AUSTRLASIA, AND CHINA TELEGRAPH CO. 
(LTD.)—An extraordinary general meeting of this company will be held 
at Winchester House, London, E.C., on Thursday, 22nd inst., at 2:45 p.m., 
to confirm the special resolution passed at the extraordinary meeting held 
on the 7th inst. 

HALIFAX AND BERMUDAS CABLE CO. (LTD.)—By a clerical error the 
capital of this company was stated in our last issue, page 106, as £30,000 
in £5 shares. The amount should have been £50,000. 


R. HORNSBY & SONS (LTD.).—The directors recommend the payment, 
on Dec. 15, of dividends of 6 per cent. per annum on the preference stock, 
and 8s. per share (5 per cent. on the amount called up) on the ordinary 
shares, tax free, for the year ended Sept 50. £10,000 is placed to reserve 
and £5,899. 13e. 11d. carried forward. 


STOCK EXCHANGE NOTICES.— Nov. 28 has been appointed a special 
settling day in the further issue of 10,000 6 per cent. cumulative preference 
£10 fully-paid shares (Noe. 110,001 to 120,000) and 15,000 ordinary £10 
fully-paid shares (Nos. 75,001 to 90,000) of the British Electric Traction 
Co. (Ltd.). The shares have also been ordered to be quoted in the 
officiallist. Application has been made to the committee to appoint a 
special settling day in and to grant a quotation to provisional certificates for 
£100,000 44 per cent. first debenture stock of the Blackheath and Green- 
wich District Electric Light Co. ( Ltd.) The committee has also been asked 
to appoint а special settling day in the further iesue of 2,200 ordinary £10 
fully-paid shares ‘Nos. 10,001 to 12,200) of the Notting Hill Electric 


AMOUNT LasT 


ENT | 
асау or "гут. | NAME. 
SHARE. | DEND. | 
i ' | 
| | | 
ELECTRICITY SUPPLY COMPANIES. | 
£100,000 1 . | Bl’okh’th& Gr'nw'ch D'st'ot Bloo. Lt.Ord. (fully pd. | 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Ord. ............. 
6,000 10 4/6 Do. 4% per Cent. Camulative Pref. ... .......... | 
270,000 Stock 19/8 Do, 44 per Oent. Debenture Stock (red) 
19,661 5 2/6 Brompton & Kensington Eleotricity Sapply Ord. ... 
12,000 5 3/6 Do. 7 per Cent. Preference ..... — —„—- 
20,000 5 1/6 | Calcutta Elec. Supply Ordinary (fally paid) ..... xd| 
50,000 $ 4/3 Oharing Cross & Strand Electricity Sapply Oorp. . 
20,000 5 2/3 Do. 4b per Oent. Profereno8 ....se sessa sesse ro 
84,000 5 2/6 | Ohelsea Electricity Supply Ога!пагу................ 
£150,000 | Stock 44% |* Do. 4% per Cont. Debentare Stock (red.) ... 
81,200,000 | $1,000 5% | Chicago Edison IstMort.5% 39 yr. Gold Bonda(red.) 
70,579 10 8/0 | Оу of London Electric Lighting Ord. ................ 
40,000 10 er | Do. 8 per Cent. Cumulative Pref. .............. 
£400,000 | Stock 5% Do. 5 per Cent. Debenture Stock (red.) 
40,000 10 4/0 | County of London and Brush Prov. Ordinary. 
20,000 10 6/0 | Do. 6 per Cent. Camulative Preference . 
£200,000 | Stock 442 | Do. 44% Deb. Stock Oorts. (all nd.) (red.) 
10, 00 Б .. | Folkestone Electricity Supply Co. Ordinary А 
15,000 5 107 Kensington and Knightsbridge Ordinary ...... ss.. . 
10,000 5 6% Do. 6 por Cont. Ist Preference .................. | 
110,000 3 „ | London Electric Supply Ordinary ..........,....,..... | 
49,840 5 | 8/0 Do, 6 por Cent. Preference ..... —— e :е000.- | 
6250,000 | Stock 47 Го. 4 per Cent. Ist Mortgage Debentares ... . 
85,000 10 6/0 Metropolitan Elec. Supply Ord. ................... sees 
£220,000 | Stock 417 Do. 4} per Cent. Dob.Stock First Mortgage | 
£250,000} Stock 347 Do. 33 per Cent. Mort. Deb. Stock (red.) ..... | 
6,452 10 6/0 Notting Hill Electric Ordinary ........ ... sss: — | 
10,000 5 5/0 Oxford Electric Ordinary  ..... 0404506 rsd eee 0 өйи | 
300,000 1 | 1/6 | Band Electric ...... ..... 6% | 
£135,000 | Stock 5% River Plate El. Lt. & Tr'ct'n, Ltd., 5% lat Мог. Deb. 
15,000 $100 82 Royal Electric Company of Montreal Shares 
4115,500 100 44% |* Do. 4% per Cent. Ist Mortgage Debentures .. | 
40,000 5 5/0 | St. James's and Pall Mall Electric Ordinary ° 
20,000 5 8/6 | Do. 7 per Cont. Preference ...., 9 veas EERTE SEN | 
2150,00) Stock "^ Do. 3) per Cent. D3bonture Stock (re1.)... . 
12, 5 .. | Smithfield Markets Electric Supply Ordinary .. .. 
£50,000 | Stock 4% | Do, 44 DebentuteS e eee -vetcn-cetep-cgzeis 
65.000 5 sa South London Electric Supply Ordinary... .. .. . 
79,900 5 5/0 Westminster Electric Supply Ordinary ........... 
29,437 b v: Do. b 
| ELECTRIC RAILWAYS TRAMAAY3, &o. 
15,000 10 4/0 | Blackpool and Fleetwood Tram ways . 
4167, 900 100 5% Brisbano Tramway 5 per Oant. Davantares  ....., 
50,000 10 732 | Bristol Tramways and Carriage Ordinary ........... 
25,000 10 47 | Do.  CumaulativePrefereucoe(fully pd) 10 
£100,000 | Stock EL. | Do. 4 per Cent. Debantares ....„,......,.......| 
13,600 10 5/0 British Columbia Electric Railway 5 Z Prof. ....., .. 
45,000 10 11/0 | British Elec. Trac. Ord. S 
50,000 10 6/0 Do. OY Out. Pro, сг» e 
£350,000 | Stock 5% Do. 5 per Cant. Perpstual Debentures ..,..,... 
40,000 5 3/0 Buenos Ayres & Belgrano 6% A“ Oam, Pref. ...... 
27,500 5 2 Do, UE алуан — "o TREE 
£320,000| Stock 5% Do. 5 per Cant. Debentu res 
£120,000 | Stock 13/9 Do. 5% 2nd Deb. Stk Prov. Certa. (all p4.) .. 
! 206,297 10 3/0 Central Londor Ordinary ... ..... дә завтзе % bitoni 
.6855,000]| Stock 117 | Olty and South London Railway Oon. Ordinary  .. | 
87,500 10 1/5 (1, Do. Ordinary (Noa. 22,521 to 60,0))) ....., .. . 
£150,000 | Stock 5% Do. 5 per Cent, Perpetual Preference (1891)... 
£200,000 | Stock 5% Do. (1900) drm 
£244,315 | Stock 4% Do. 4 per Cont. Perpetaal Da^antara .., ., ., 
60,000 10 | Re Dablin Unite 1 Trams. (1396) Ltd., Ordinary ...., ж: 
52,987 10 4 Do. 6 per Cent. Preference ..... . „% one 
£300,000 100 s | Do $4 per Соп“, Mort. Dabs, (rod.) s.s. 

20,000 10 | 747 |timpoerial Tramways Ordinary yx 
10,000 10. i 607 ft Do 6 per Cent. Preferences Len. 
£300,000 Stock 44% It Do. 4} per Cent. Debenture ..,..... 1 
30,000 10 1/3 Kidderminster & District E. L. & Tr’ct’n 6Z Prof, 

37,600 10 37 Liverpool Overhead Railway Ordinary. 
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Lighting Co. (Ltd.), and to allow £250,000 44 per cent. firat debenture 
stock of the Calcutta Tramways Co. (Ltd.) to be quoted in the 
official list. 


TELEGRAPH MANUFACTURING CO. (LTD.)—An interim dividend at the 
rate of 8 per cent. per annum for the half year ended Sept. 30 last will be 
paid on the ordinary shares of this company (both original and recent 
issue) on 1st prox. The transfer books of the ordinary shares will be closed 
from 16th to 30th inst. inclusive, 


WALKER AND WALLSEND UNION GAS CO.—An extraordinary meeting 
was held on Friday to pass а resolution sanctioning tbe creation and issue 
of new stock for raising additional capital authorised by the company's 
Electric Lighting Act, 1899, and the Electricity Capital Act, 1900. The 
chairman (Col. Crawford) moved that tne company create and issue the 
whole of the ordinary shares remaining unissued in the electricity capital 
of the company, and raise £25,000, part of the additional authorised 
eapital, by the creation and issue of new ordinary or preference shares of 
the nominal amount of £10 each, or of new ordinary preference stock as 
the directors may determine. He said the amount of capital held by the 
Gas Company was £51,700, and their first bill of 1899 gave thetn authority 
to raise £100,000. "That left à balance of £48,300, and under their act of 
tbis year they proposed to ask the shareholders for permission to raise 
£25,000 further, making the total capital £125,000. The electricity works 
at Walker are rapidly approaching completion. 

The resolution was adopted unanimously. 
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Tue Héroult process for the production of aluminium has 
been а conspicuous manufacturing success, but that success 
has taken some time to attain. It is not surprising that, as 
the patent (No. 7,426 of 1887) is about to expire, application 
should be made for an extension. The claim in the specifica- 
tion is for the production of aluminium from alumina by 
the hereinbefore-described electrolytic process using cryolite 
as a flux in fusing the alumina to be electrolysed.’’ The chief 
points mentioned in the specification are the use of a carbon 
crucible as cathode and a carbon rod as anode, the 
employment of cryolite as a flux, aud of alumina as the 
substance to be decomposed electrolytically. Heating the 
crucible externally by a furnace is contemplated, a proceeding 
for which internal heating by the current is now substituted. 
It is well known that the Héroult and the Hall processes, 
which divide between them the greater part of the world’s 
production of aluminium, bear a very striking resemblance to 
each other, and it may be deduced that a process of this kind 
is at present the only practicable means of manufacturing the 
metal. Thus it comes about that the continued protection of 
the Héroult process means an extension of the British 
Aluminium Co.’s monopoly in this country. That corpora- 
tion has displayed much energy and enterprise and is entitled 
to a fair reward. It will be for the Judicial Committee to 
decide whether an adequate reward has yet been reaped. 


Ат the Physical Society’s meeting on Friday the 9th inst., 
Mr. A. CawrsELL read throe small Papers which will, we 
think, interest many of our readers. The method he, proposes 
for phase-turning is ingenious, and will doubtless - prove 
useful in special cases; while his method of power-measure- 
ment in alternating-current circuits may be capable of fairly 
extensive application. The author, at the beginning of his 
first Paper, mentioned briefly a. point which, though not of 
very great practical moment, possesses some interest. It was 
mentioned because of the difficulty which always besets the 
experimenter who wishes to define what he means by the 
**phase-difference" between two independent alternating-cur- 
rent circuits of identical frequency. Of course, if we had to deal 
with pure sine curves only this difficulty would not exist, but 
on ordinary supply systems the current and voltage curves 
depart so considerably from the simple sine form that, as 
Mr. САмРВЕПТ, indicates, it is found necessary to distinguish. 
between what is called the “ time-lag " and that angle whose 
cosine is the power-factor. 


A Parer on “ Electromotive Force and Osmotic Pressure 
was read at tedious length by Dr. LeRrELpr. As will be seen 
from our reprint of the Society's official report the author 
connects by means of a thermodynamic cycle the E.M.F. and 
the osmotic pressure in a concentration cell. In part the 
Paper is an endeavour to correct the well-known result of 
Nernst, and, therefore, is of some importance. But we were, 
nevertheless, sorry to find that the author's enthusiasm for 
his subject should have caused him to cling so long to the 
rostrum as to do injustice to the authors of the Papers to 


follow. 


ELEOTRICALLV caused fires are happily scarce, Were it not 
80, the space devoted in our daily contemporaries to correspon- 
dence would have to be enlarged, for whenever electricity is 
or is thought to be the cause of a fire, at least one and often 
half-a-dozen long letters are written about it to the editors of 
the daily newspapers. It is probably the rareness of such 
accidents that occasions this, for although we sometimes see 
an outcry against low-flash oils, phosphorous matches, bad 
gas fitting, and careless smokers, no one seriously proposes 
that when insuring his house against fire a householder is to 
undertake to test the patroleam he employs for his lamps, to 
employ no other than strike- only-^n-the-box matches, to for- 
swear water-seal pull-down gasoliers, or to have a minimum 
number of receptacles for cigar ends in each room. Yet 
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regulations on а par with these are enforced with regard to 
electric lighting, and tamely submitted to; and notwithstand- 
ing this, every fire which an enterprising newspaper man labels 
‘caused by a defect in the electric wires” is an occasion for 
one or more members of the general public to clamour 
for more stringent regulations. 


oy oe 


In the particular case which happened last week and has 
evoked this demand from Messrs. Horr, Gray, and Moore 
in a letter to Zhe Times, a fire at a photographic studio in 
Regent-street appears to have been caused by the electric 
current. At this studio a large current was employed, and 
possibly too lavish use was made of temporary connections 
by the consumers themselves. If on the other hand the fire 
was occasioned by part of the permanent installation, there 
is little doubt that the wiring did not conform with the fire 
office rules, which certainly do not err on the side of laxity. 
If they have a fault it is that they are so stringent and so 
multitudinous that there is a risk of the wiring contractor 
ignoring them altogether, either through lack of means to 
carry out their provisions, or through lack of time to read 
them through. 

— 

Tan discovery of the Röntgen rays placed in the hands of 
surgeons and physicians a new and valuable aid to the 
diagnosis of disease and the examination of injured internal 
organs. But the employment of this novel and, indeed, 
unique instrument had not long been in vogue before it 
became evident that operation with the rays was liable $о be 
attended by considerable inconvenience, not to say serious 
injury, to the patient. Cutaneous inflammation and rapid 
loss of hair were among the most common sequele of 
exposure of bare portions of the human frame for а period 
sufficiently lengthy to allow of a photograph being taken. 
The erratic manner in which these unpleasant sequele 
manifested themselves, and the notable absence of any such 
effects from а large majority of such operations, rendered it 
difficult to discover the precise cause of the trouble. Great 
diversity of opinion as to this cause arose in the minds of 
experts, some attributing the mischief to the rays themselves, 
others inclining to the view that it had its origin in the 
electrification commonly attending the use of Röntgen ray 
apparatus. 


From whatever cause arising, however, it became more and 
more clear that no patient could be exposed for a lengthy 
period to these rays with absolute security against decidedly 
unpleasant consequences. Nevertheless, the percentage of 
cases where really troublesome results ensued was so small, 
and the advantages of the rays for purposes of examination 
and diagnosis were so marked, that the medical profession 
were fully justified in adhering to the practice of using these 
rays in their consulting and operating rooms. Probably, 
however, few practitioners were prepared to see the verdict 
of a coroner’s jury attributing death partly to the effect of 
exposure to Röntgen rays; yet such a verdict was found only 
last Friday at Hastings. It appears that in this fatal 
case the rays had been twice used—on both occasions so 


long ago as last April—on а lady who had met with a 
cycle accident, resulting in fracture of the thigh bone. 
Exposure to the rays was followed by the development 
of a large sloughing wound on the abdomen, which the medical 
evidence apparently attributed to the action of the rays, or of 
the apparatus producing them. Acting on a weakened system 
this wound, conjointly with the result of the cycle accident, 
caused death. We mention these details in order to show 
that, although the exposure to Röntgen radiation was 
undoubtedly the cause of great mischief, there were other 
complications in the actual cause of death. Nevertheless, the 
evidence brought forward at the inquest is sufficient to show 
that great care—perhaps much greater care than is usual— 
should be taken when exposing to this little-underatood 
radiation a patient predisposed, by weakness or disease, to the 
development of serious sequela. 
— — . —— — 


Suggestive Criticism. — Our contemporary, the F'lectrical 
World, of New York, while criticising an induction motor, 
observes that “it had a tendency to heat at the expense of a 
tendency to start. 


Erratum.—In Mr. J. Elton Young's article on Submarine 
Cable Speeds," published in our issue of the 9th inst., the 
word ''millivolt" was inadvertently substituted for ‘‘ deci- 
millivolt" throughout the calculations at the head of page 92 


Society of Arts.— The juvenile lectures at the Society of 
Arts will be given this session on the afternoons of Wednesday, 
January 2nd and 9th, by Mr. E. Walter Maunder, F.R.A.B., 
superintendent of the solardepartment, Greenwich Observatoy. 
The subject of the course will be Eclipses.” 


The Society of Model Engineers.—The eighth monthly 
meeting of the Liverpool branch of the Society of Model 
Engineers was held on 7th inst., when there was a general 
discussion on compound engines, &c. The next meeting will 
take place on December 5th at the Balfour Institute, Liverpool, 
at 7:45 p.m., when a lecture will be given on model boilers. 


The Cantor Lectures on Electrical Oscillations."—Dr. 
Fleming informs us that, owing to the annual dinner of the 
Institution of Electrical Engineers having been fixed for the 
same day as that announced for his second Cantor lecture 
at the Society of Arta on ‘Electrical Oscillations,” Sir Henry 
Wood, the secretary of the society, has kindly consented to 
change the date of the second lecture from Monday, 
December 3rd to Tuesday, December 4th. 


Cable Interruptions and Repairs :— 

| Date of Interruption. Date of Repair. 
Latakia—Cyprus ..........—. June 21, 1899 ... = 
Tangier— Tarifa ... Jan. 3, 1900 — 

ard —Maranam . Mar. 2, 1900 — 
Méle-St. Nicolas — Cap Haitien Mar. 7,1900 ... Nov. 14, 1900 
Zanzibar Mombasa Sept. 20, 1900 — iff, 
Pararmaribo— Cayenne Oct. 6,1900 Nov. 21, 1900 
Havre—Waterville ............... Nov. 8,1 е" = 
Aden—Zanzibar .................. Nov. 9, 1900 — 
Falmouth— Bilbao Nov. 19, 1900 — 


Electrical Engineers (R. E.) Volunteers. — The whole of the 
detachment of the Electrical Engineer Volunteers, which has 
been serving in South Africa is now on its way home. The 
% Norham Castle ” sailed from Cape Town on November 17th 
with the officers, men and part of the equipment which went ont. 
with the contingent. Capt. Leaf, however, and possibly some 
of the men also, sailed in the Goth" on the same дау; 
both ships are therefore due at Southampton on or about 
December 7th or 8th. It has not yet been decided where the 
men willbe quartered, or what will be the most convenient. 
date for the London reception. 

The Secretary for War has approved of the corps of Electrical 
Engineers Volunteers borrowing .£6,000 from the Public 
Works Loan Commissioners for the construction of head- 
quarters’ buildinge. 
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Central London Railway Extension.—Notice has been given 
by the Central London Railway Co. that a bill will be pre- 
sented to Parliament in the next session to enable them to 
construct an extension of their down tunnel from the Bank 
station to а new station under the Liverpool-street station of 
the Great Eastern Railway Co.; also for a small extension at 
the Shepherd’s Bush end of the line, With a view to facili- 
tate the transfer of the trains from the up to the down 
tunnel, these extensions are to take the form of loops, 
replacing the cross-over lines now in use, these cross overs 
being found to occupy more time than is convenient for a 
rapid service of trains. When the extensions are completed 
and in use, it is expected that the frequency of the trains will 
be considerably increased. 


А Smart Telegraphist.—Mr. Н. Leslie Dixon, inspector of 
overhead wires for the Public Health Department, sends us the 


following cutting from the Cape Times of October 24th :— 


When Rouxville was abandoned the postmaster brought away with him 
the key of the instrument, &c. The next day Capt. Halse, with some 


30 Cape Police, went on patrol in that direction, and Mr. Flaxington, а 
young operator in the Aliwal North branch, offered to accompeny them. 
They managed to get into Rouxville, and Flaxington at once made 
for the telegraph office. The instrument was apparently useless, but 
he secured the office door key, twisted & piece of stout wire round 


the middle, stuck the wire in the bridge of the instrument, and soon 
called up “Smithfield.” He had just time to send an important message 
through to the Officer Commanding at Bloemfontein when the alarm was 
given that a large body of Boers was in sight, and the small party made 
tracks for the Orange River, crosaing into Herschel, and returning home 
via Lady Grey. The readiness of resource shown by this young telegraphist 


is worthy of praise. 
The Accident at Manchester-square Station—An error 


occurred in the editorial note on page 110 of our last issue 


with regard to the switchboard at Manchester-square station 
of the Metropolitan Electric Supply Co. The company’s 
switchboards at Manchester-square, Rathbone-place and 
Sardinia-street are built on more or less similar lines, but 
only one and not numerous fires occurred at the first- 
mentioned, the other fires having been at Sardinia-street and 
Rathbone-place. The fatal accident two years ago, which 
we alluded to, also occurred at Rathbone-place at the 
back of the switchboard, and not at Manchester-square. 
The Manchester-square switchboard was re-constructed in 
1898, after the disastrous fire it had occasioned, an iron frame 
replacing the original teak framework in which the marble 
panels were mounted, and bare copper in earthenware tubes 
was employed instead of rubber-covered cables. The large 
surface of bare metal at high pressure, alluded to in the 
editorial note last issue, was allowed to remain. We are 
informed that the company 1з now most carefully considering 
what additional precautions can be taken at its switchboards 
to prevent accidents. 


Wireless Telegraphy.—It is reported in the daily press that 
some new Marconi instruments, intended for installation on 
Japanese warships, have been exhibited in New York. The 
Birmingham Post says, ‘‘They are capable of developing 
2,000,000 volts of energy, and are able to transmit a message 
а distance of 125 miles. A 45in. flash drawn from them bored 
& hole through 4in. of glass as quickly as an auger could 
through wood." 

In consequence of the recent stormy weather the special 
topmast erected on the Ostend-Dover packet Princess 
Clementine ” to suspend the air wire was lowered considerably 
on Monday. This diminution in height appears to have 
made little difference to the efficiency of the signalling—a 
result which indicates that, by some mistake, the height 
originally demanded was excessive. 

With regard to the difficulties which we referred to in 
our last issue as having arisen in the establishment of com- 
munication between certain of the Hawaiian Islands, we 
are now authorised to announce that these difficulties have 
been entirely overcome, and that a continuous service has 
been for some time in operation. It seems that the unfor- 
tunate illness of the representative of the Marconi Company 
was largely responsible for the temporary inefficiency of the 
service. 

Uganda Railway Telegraphs.— The erection of the permanent 
telegraph line of the Uganda State railway keeps pace with 


the construction of the permanent way. At the end of 1900 
it will probably be completed to the length of 500 miles. Iron 
wire is used weighing 600lb. to the mile, and iron posts 
weighing about 320lb. complete are employed. Between 
Mombasa and Nairobi, a distance of 826 miles, three wires 
are erected, and from thence onwards two only. There are 
some 45 intermediate stations, all of which are open 
to the ‘public for telegraph traffic. Between  Railhead 
and Port Florence (the ultimate terminus of the railway), 
on the shores of Lake Victoria, a temporary telegraph line has 
been erected. From Port Florence to Eutebbe, the capital 
of the Uganda Protectorate, a semi-permanent line has been 
erected by the telegraph department of the Uganda railway. 
No insulators are used on this line and, though its length is 
247 miles and the climate is a wet one, communication 
is successfully maintained by the use of Major Cardew's 
vibrators. Intermediate stations are opened at Mumias, 
Sao River, Karangas, Jiuja, and Kampala, but most of these 
stations are for maintenance purposes only. On the completion 
of the Uganda railway permanent iron poles will probably 
replace the temporary wooden ones at present in use. These 
wooden posts are of a somewhat novel kind. The white ant 
is very numerous in this part of Africa, but it has been noticed 
that it does not attack living wood. Bark cloth trees, which 
are very suitable and which readily take root when trans- 
planted, have been placed all along the route, and to these 
the wire is secured by a binder of ordinary tarred spun-yarn. 
The branches have to be cleared periodically, but this is a 
ginall objection, and the live poles have proved satisfactory in 
every other way. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY, ) November 23rd. 
PuysicaL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 

House. Agenda: (1)'An Automatic Wheatatone's Bridge," by 
е W. С. D. Whetham ; (2) The Anomalous Dispersion of Carbon,” 
by Prof. R. W. Wood; (3) “ The Liquefaction of Hydrogen," by 
M. W. Travers ; (4) “On the Refraction of Sound by Wind," by 
Dr. E. H. Barton. 


SATURDAY, November 24th. 

INSTITUTION OF ELECTRICAL ENGINERRS. 

Students' Visit to the works of Messrs. Siemens Bros. & Co., Wool wich. 
Trains: 9:20 a.m. from Charing Cross, and 9:50 a.m. from 
Cannon-street for Chariton Junction. 

MONDAY, November 26th. | 

SOCIETY OF ARTs. 
8 p.m. "Cantor" Lecture I.— Electric Oscillations and Electric 
Waves,” by Prof. J. A. Fleming, F.R.S. 
INSTITUTION OF ELECTRICAL EXGINEERS. 
Meeting of the Newcastle Local Section in Newcastle-on-Tyne 
College of Science. 

TUESDAY, November 27th. 

INSTITUTION OF ELECTRICAL ENGINEERS. MANCHESTER SECTION. ' 

7:30 p.m. Meeting at Owen's College, Manchester. Paper to be read: 
Relative Advantages of Direct-current and Three-phase Distri- 
bution for Small Installations,” by H. A. Earle. 

WEDNESDAY, November 28th. 

INSTITUTION OF CIVIL ENGINEERS. 

2:30 p.m, Students' Visit to London and South Western Railway 
Locomotive Works, Nine Elms. Meet at the Locomotive and 
Stores Department gate, Wandsworth-road. Nearest Station, 
Vauxhall. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

7.30 p.m. Studentsa’ Meeting at 28, Victoria-street. Papers to be 
read: (1) “ Single-Phase Generators at the Paris Exhibition,” by 
J. T. Irwin; (2) “ Polyphase Generators," by C. N. Nettley. 

THURSDAY, November 29th. 

INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Extra Meeting, in the room: of the Institution of Mechanical 
Engineera, when a Paper will be read on ** The Su persession of the 
Steam by the Electric Locomotive,” by W. E. Langdon. 

INSTITUTION OF ELECTRICAL ENGINEERS. DUBLIN SECTION. 
Converaazione at the Royal Dublin Society. 
FRIDAY, November 30th. 


INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at ths Westminster Palace Hotel, when Sir Lo wthian 
Bell, F.R S., delivers his Presidential Address. 
SATURDAY, December 1st. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Students’ Visit to ths Waterloo and City Railway Co.’s Generating 
Station. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'ALRE.] 


Contact V. M.F. of Mercury.—Nernst’s theory leads to the 
conclusion that two normal solutions of sodium chloride 
and potassium chloride respectively, should show the same 
difference of potential in contact with mercury or mercury 
powdered over with calomel. M. Rotte has verified this 
equality in а very direct manner by means of а capillary 
electrometer in which he employed the two eolutions 
mentioned. He determined the E.M.F. at various capillary 
forces, and found the E.M.F. corresponding to a maximum 
capillary force graphically from the curve. For common 
salt the maximum E.M.F. was found to be 0:56 volt. For 
potassium chloride it was found to be 0:562 volt. This is a 
striking verification of Nernst’s theory, especially considering 
that the same figures were obtained with the apparatus when 
sulphuric acid was filled in and withdrawn after each 
determination. 

[Котте, Jour. de Physique, October, 1900.] 


Testing of Thermo-couples.—' The Reichsanstalt method of 
testing thermo-couples intended for pyrometric work is 
described by S. Lindeck and R. Rothe. The chief innovation 
in the testing arrangement is an electric oven, consisting of 
four concentric porcelain tubes, only the outermost of which 
is glazed and covered with asbestos. The inner tubes are 
made of а very refractory material devised by Hecht. For 
temperatures up to 1,400deg. the second tube is wound with 
a 2mm. pure nickel wire, prevented from rusting by covering 
it with fireclay paste. For still higher temperatures the 
wire employed for heating is a platinum-iridium wire, by 
means of which a temperature as high as 1,600deg. can be 
attained. When that temperature is exceeded the wire fuses 
into the porcelain. The temperature can be regulated with 
great rapidity and precision, the fine regulation being made 
by means of a sliding contact on a constantan band. The 
power consumed is 60 watts at 200deg. and 1,540 watts at 
1,800deg. A number of couples are tested simultaneously by 
means of a compensation method, the junctions being 
fastened by friction into a small circular gapped piece of 
platino-iridium. The errors of the measurements do not 
exceed 0:1 per cent. 

(LiNDECK and ROTHE, Zeitschr. Instrum., October, 1900.] 


C puision due to Solar Hadiation.— It was Kepler who 
endeavoured to explain comets’ tails by the repulsion exercised 
upon certain constituents of comets by the particles consti- 
tuting light. The general acceptance of the undulatory 
theory of light has made us lose sight of Kepler’s suggestion, 
but the radiation-pressure postulated by Maxwell’s theory of 
light can be made to bring it forward again very effectually. 
This is done by S. Arrhenius. He calculates that a cubic 
body of lcm. side and specific gravity 1 would, in the 
immediate neighbourhood of the sun, lose ,;,),,th part of 
its weight owing to the sun's radiation. If the size of 
the particle is diminished, the loss becomes comparatively 
greater, since the volume decreases more rapidly than the 
surface. Thus the weight of a cube of 10-‘cm. side is 
exactly balanced by the repulsion due to the radiation, and 
a particle of half that diameter would be given such a velocity 
of repulsion that it would describe a path equal to the sun’s 
diameter in one hour. The author applies this theory with 
great success to the formation of the tails of comets. Their 
curvature would be due to the variation in the incident 
radiation, and in the size of the particles repelled. He also 
proposes to apply this theory to the aurora. 

(S. ARRHENIUS, Physik. Zeitschr., November 10, 1900.] 


Nature of Réntgen Iiays.—In a paper distinguished rather 
for its boldness of suggestion than its accuracy, W. Rollins 
criticises the corpuscular theory of cathode rays and the 
impulse-theory of Réntgen rays. He advances two arguments 
against the supposition that the cathode stream particles are 
always of the same size, move with the same speed, and carry 
the same charge. When the cathode in a good X-ray tube 


is covered with mercury, the X-rays are reduced in intensity, 
but the whole tube is filled with a brilliant white light. The 
author supposes that the mercury particles constituting the 
cathode rays are heavier than other metallic particles, and 
that therefore their velocity on striking the target is not 
sufficiently great to produce X-rays. The latter are regarded 
by the author as due to radiation from the impinging particles 
of the nature of heat radiation. Another argument put 
forward against the electron theory is that if the particles 
were always the same, the loss of weight of a cathode for any 
given quantity of electricity discharged should be the same 
whatever the material of the cathode. And that is not the 
case. Further, the cessation of X-rays at a certain exhaustion 
receives no probable explanation by the electron theory. 
[W. Roll Ixs. Am. Journ, Science, November, 1900.) 


Limiting Deflection of a Quadrant Flectrometer.—In measuring 
high potentials with the quadrant electrometer, whose sensitive- 
ness is reduced by the employment of a heavy needle and a 
considerable distance between the wires of the bifilar sus- 
pension, it is found that after & certain difference of potential 
{һе sensitiveness decreases rapidly, and that the deflection 
attains a value beyond which it cannot go. A. В. Chauveau 
points out that the existence of this limiting deviation is due 
to the impossibility of practically realising a perfect symmetry 
of the system formed by the quadrants and the needle, 
and to the existence of & disturbing electric couple which is 
proportional to the square of the difference of potential 
between the quadrants. The author studies, theoretically and 
practically, the influence of various modifications of the 
suspension upon the limiting deflection, and shows that, by a 
careful construction, the limit can be pushed back almost 
indefinitely, so that the deflections in one direction at all 
events should show no serious falling off in the sensitiveness 
for the higher E. M.F.s. With his own instrument, which is 
now installed for use at the Eiffel Tower Observatory, he has 
thus succeeded in measuring voltages as high ав 2,000, or 
even higher. 

(A. B. CHAUVEAU, Journ. de PR., October, 1900.] 


THE TELEPHONE SYSTEM OF THE PITTSBURG 
AND ALLEGHENY TELEPHONE CO.* 


BY KEMPSTER B. MILLER. 


One of the largest enterprises in the“ independent " tele- 
phone field in the United States has just been brought to a 
state of practical completion in the city of Pittsburg and the 
adjoining boroughs. The Pittsburg and Allegheny Telephone 
Co. bas practically finished the installation of one large 
exchange and several branch offices, having a total capacity 
of over 7,000 lines with an ultimate capacity of considerably 
over 16,000 lines. : 

The main exchange is located in a large fireproof stone 
building, built especially for the purpose, at the corner of 
Seventh Avenue and Fountain-street, and includes all the 
facilities of a modern up-to-date office building. Special 
thought has been given in its lay-out to the requirements of a 
telephone exchange. The building is 100ft. long by about 
45ft. wide, with light on all four sides. The entire third 
floor is used for the exchange and its accessory apparatus, 
while suitable retiring rooms and offices are provided on the 
floor below. 

The switchboard and all central office apparatus were fur- 
nished by the Kellogg Switchboard and Supply Co., of 
Chicago. It is designed for use on the central battery plan, 
and is equipped with all the latest features in the way of 
automatic calling and of supervisory signals. The present 
capacity of this exchange is 4,080 subscribers’ lines, the full 
equipment for this number of lines being now in place. Pro- 
vision is made and space left in the operating room for an 
ultimate capacity of 5,400 lines, which extra capacity may be 
added as service demands. | 


* From the Electrical World of New York. 
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The main board is shown in Fig. 1, and consists of 
19 sections of multiple switchboard, of. which 17 are for local 
subscribers, and two for incoming trunk lines. Each of the 
17 subscribers’ sections has a capacity for 800 anwering jacks 
and drops, as well as for 5,400 multiple jacks. At present, 
however, only 240 answering jacks are provided on each 
section, во that during the busiest portion of the day when 
three operators are seated at each section, the calls of 80 sub- 
scribers will be allotted to each operator. Each operator's 
position, of which there are three to each section, is provided 
with 10 pairs of cords and plugs, complete with ringing and 
listenings keys and two supervisory lamps for each pair. The 
framework of the switchboard is of structural iron, firmly 
rivetted and bolted together. The switchboard legs are 43in. 
high, and rest on the true floor of the exchange. Above this 
floor is placed a false floor 17in. high, so that the height of 
the key shelf above the false floor is approximately 27in. 
This arrangement allows the use of a sufficiently long switch- 
board cord without the necessity of being unduly high above 
the operating floor. On the back of the legs of each section 
are provided connecting racks to which all of the local wiring 
of .the section, that is, the wiring from the answering jacks, 
drops, key shelves, operators’ circuits, &c., i8 led. A better 
idea of the appearance of the front of the board in detail may 
be had from Fig. 2, which shows slightly more than one 


are each covered with several layers of paper and with an out- 
side braid of cotton saturated in beeswax. The multiple cables 


are all formed by the manufacturer and soldered to the spring 


jacks before leaving the factory, and are then laid up in the 
switchboard after all sections are in place on the floor. This 
figure (3) gives an excellent example of one portion of modern 
telephone work that is rarely seen or appreciated by the 
public, and the neatness with which the work is done, and the 
evident system with which it is all laid out and executed, is an 
evidence of the substantiality and excellence of the plant of 
this enterprising Pittsburg company. i 2999 

In Fig. 4 another view of the rear of the switehboard is 
shown, the enclosing panels being entirely removed from the 
back of the board, as are also the relay protector cases. This 
view was taken with special reference to illustrating the 
multiple cable of the exchange, and an inspection of the right- 
hand portion of this figure will show the method by which the 
various wires are led from their respective cables to the 
spring jack terminals. The frieze boards, key shelves, and 
trimmings on the front of the switchboard are of seasoned 
mahogany, the key shelf being made five-ply to prevent its 
warping. The jacks and drops are mounted on pins project- 
ing from the rear of stile strips and each screwed in place by a 
hexagonal nut at each end. The front of the stile strips between 
the jacks is covered by black ebonised finishing stiles, which 
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Ета. 1.—INTERIOR oF Main EXCHANGE. 


section of the switchboard with one key shelf and one 
of the sub- panels beneath, opened for inspection. The 
removal of the sub-panel shows quite clearly the inside of 
the connecting rack with the various cables leading from the 
answering jacks and drops down to it. All cabling to the 
inside of the incoming rack on each section was done in the 


Бч | 

In Fig. 3 is shown a rear view of part of one of the sections 
after its installation was completed. At the extreme bottom 
of this figure the connecting rack with the cables leading 


from the distributing board are quite clearly shown. Imme-. 


diately above this are shown the relay cases, one of which is 
opened, showing 80 line cut-off relays in its lower portion, 
and 20 supervisor relays in its upper portion, these relays 
being all mounted on iron strips secured directly to the 
iron legs of the switchboard. Immediately above the relay 
cases are shown the cord racks, and just above them the 
rear view of answering jacks and signals with their 
wiring. In the upper portion of the figure are shown 
the mutliple cables connecting the multiple jacks in each 
section throughout the board. These multiple cables 
are, in each case, of 21 twisted pairs of tin-covered copper 
wire with an insulation of silk and another of cotton, the 
cotton being coloured distinctively according to a regular code 
80 as to secure the proper selection of wires. These cables 


latter bears the distinctive numbers for the drops and jacks. 
Each bank of 100 jacks is supported by a central white holly 
strip jin. in thickness, and all blank panels are filled with 
ebonised blanks, so that the entire front of the jack and drop 
space of the board is of a black colour, relieved only by the 
white designating lines and figures and by the small brass test 
rings of each jack, which may be seen from the front. The 
jacks are mounted on jin. centres, both vertically and 
horizontally, and the drops are also on lin. centres horizontally 
so as to be spaced in exact accordance with the answering 
jacks. The drops, as may be seen quite clearly in Fig. 2, 
occupy the space immediately above the plug shelf, and 
immediately above them are the answering jacks and the 
multiple jacks. The row of jacks between the answering 
jacks and the multiple jacks are for outgoing trunk lines, 
which will be referred to more fully later. ww 

The operation of the system, so far as the local subscribers 
are concerned, is as follows: The subseriber desiring a 
connection simply removes his receiver from its hook, this act 
automatically sending a current over one side of the line to 
operate the signal on one of the sections. The operator 
answers in the ordinary manner by plugging into the corre- 
sponding answering jack with one of her answering plugs, and 
this act operates the line cut-off relay of that line, causing it 
to disconnect the line from the line signal and to connect it 
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with the jacks from which it has hitherto been disconneoted. | key, which sends a pulsating current over one side of the line 
The operation of the line relay also throws the live side of a | of the called 0 Бег, through his bell to earth. The inser- 
storage battery into all of the test rings belonging to that line, 
so that any other operator will be notified that that line is busy 
during the connection. Having learned [the number ofthe 
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Fic. 4.—RzAR View OF А PORTION OF SWITCHBOARD, SHOWING MULTIPLE CABLING. 


tion of this calling plug into the jack also operates the relay 
of the called subscriber's line, causing it to disconnect that 


called subscriber, the other plug of the cord circuit is then 
line from the line signal and connect it with the drops. 


inserted into the multiple jack in which the line of the called 
subscriber terminates. The operator then presses the ringing 
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The supervieory lamp belonging to the plug conneoted 
with the subscriber called for is at once lighted upon 
plugging into the called subscribers jack, and remains 
lighted until that subscriber responds, its going out 
indicating to the operator that he has responded. A oor- 
responding lamp is also connected to the plug inserted in the 
jack of the calling subscriber. While conversation lasts, both 
lamps remain out, but as soon as either party hangs up his 
receiver the corresponding lamp lights up. When both lamps 


Fic. 5.—BaTTERY Room. 


are lighted, the operator knows that the conversation is 
ended, without breaking into the circuit to inquire, and she 
immediately pulls out the plugs, breaking the conneotion. 
The action of the supervisory lamps is controlled by differ- 
entially wound supervisory relays, one of these relays being 
associated with the circuit of each plug. The circuit condi- 
tions are such that the relays are inert as long as the corre- 
sponding plug is not in use, and remains inert even while & 
connection is made until the calling subscriber places his 


Fia, 6.— POwIR PLANT. 


receiver on its hook. These relays are iron-elad, so as to 
make their magnetic circuit perfect, and also to make them 
free from cross talk. One interesting feature in connection 
with the Kellogg central battery system is that a complete 
supervisory system is obtained with the use of but (two 
contacts on the plug and two strands to the cord. 

In Fig. 5 the battery room of the main exchange is shown. 
Two batteries of 10 cells each are used, these being chloride 
accumulators, type G, each cell having 11 plates in lead- 
lined tanks, with a capacity for 21 plates each. The battery 
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room is well ventilated and has a tile floor on a cement 
foundation. The 'bus bars from the battery may be seen 
supported on brackets in the left-hand side of the figure, thes> 
being of solid copper with a cross section of jin, by 8ш. 
These batteries furnish current for all talking apparatus and 
for the operation of the line signals and line and supervisory 
relays ; in fact, for all apparatus in the exchange, except for 
ringing the subscribers, where alternating or pulsating current 
is required. * 
The power plant in the main exchange is show in Fig.“ 6. 
and is located in the room immediately adjoining the battery 
room. The three generators at the left are size 2, double- 
field, Crocker-Wheeler motor-generators, operating from 
210-volt mains and furnishing a current of a suitable voltage 


Fic. 7.—Fvsz BOAnD AND RzPEATING Соп, Rack. 


for charging the storage cells. The two machines shown in 
the centre portion of the figure are size 1, single-field ringing 
machines, furnishing pulsating or alternating current at 
approximately 50 volts, and operating from the circuit of 
210 volts direct. All starting boxes and field rheostats are 
mounted on the front panels of the enclosing woodwork of the 
power table, all wiring being concealed within. This affords 
an extremely convenient method of governing the machines 
and at the same time utilises the space in the power room to 


Fia. 8.—DisrRIBUTING AND CABLE TERMINAL ROOM. 


good advantage. The power switchboard, shown at the right- 
hand portion of the figure, is of Italian marble, mounted in an 
angle-iron framework and containing all apparatus, other than 
the starting boxes and rheostats, for the control of the power 
circuits. This board is provided with two I. T. E. circuit 
breakers with underload and overload attachment, with four 
200-ampere, 250 voli, double-pole, double-throw, all-copper 
switches for the charge and discharge circuits, with Weston 
voltmeters and ammeters and all auxiliary switches and fuses 
for the various minor circuits. 
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In the same room with the power machinery are placed the 
fuse board and the repeating coil rack. The fuse board forms 
the distributing point for all circuits leading from the bus 
bars of the battery to the repeating coils and other portions of 
the board. The fuse board is provided with a fuse for each 
side of each repeating coil circuit. The fuses are all mounted 
on the front of the marble slab and are connected to Jin. by 
3ш. bus bars on the back of the board. All ’bus bars from 
the fuse board to the battery are wrapped with heavy cord, 
afterwards shellacked, and connected to the batteries by 
burning them into soldering cups at the end of each 'bus bar 
of each battery. 

In Fig. 7 are shown the fuse board and the repeating coil 
rack, the marble face of the fuse board being shown at the 
extreme right of this figure; the iron framework of both the 
repeating coil rack and the fuse board being enclosed in panel 
woodwork with glass doors, thus securing as far as possible, 
immunity from dust. The line cables are led from the cable 
vault in the basement up through a large cable shaft to the 
cable heads on the exchange floor. The cable heads were 
furnished by the Sterling Electric Company, of Chicago, and 
each has a capacity of 100 pairs. They are equipped with the 


| 
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Ес. 9.—Private ВВАКСН EXCHANGE BOARD. 


well-known Cook heat coil and lightning arrester, and are 
mounted in five rows on an iron framework provided with 
suitable cable troughs or running boxes composed of iron 
lattice work. From the cable heads the circuits are continued 


by means of 21-pair cables to the line side of the distributing. 
This distributing frame is built of iron, and is shown. 
It has a capacity for terminals for 6,000 lines and 


frame. 
in Fig. 8. 
is provided with terminals for 4,800 clips on both the switch- 
board and the line side. 
line terminals are arranged in vertical rows for 100 lines each, 
the rows for the line terminals alternating with the rows 
of the switchboard terminals. Cross connecting is accom- 
plished .on the back of the distributing frame, which is 
divided into three portions as shown. Wires from the line 
terminals are led up or down to large iron rings on the front 
of the board, through which they are passed to the opposite 
terminals on the switchboard side, after which they pass down 
to their respective terminals. E 

P? From the switchboard terminals of the distributing frame 
20-pair cables lead down under the false floor and through 
running boxes to the first switchboard section, which in this 
case is a trunking section. Here the telephone lines terminate 
in a connecting rack in the rear of this section, while the 
subscribers’ lines and order wires are carried through the two 


The switchboard terminals and the 


trunk sections to the first subsoriber's section. The order-wire 
circuits terminate at the connecting rack of each subscriber’s 
section, and from the rack they are wired directly to the 
order-wire keys, placed at the left-hand of the key shelf on 
each operator’s position. These order-wire oircuits are, of 
course, required only for giving instructions concerning a 
transfer of any connection between the various branch 
exchanges and the main exchange. The subsoribers’ lines ter- 
minate on a connecting rack on the back of each section, there 
being, as already stated, 240 lines to each section. From 
tho inside of the connecting rack.the wiring is continued, as 
already described, to the line cut-off relay, and from thence 
either to the line signals or to the spring jacks, according to 
whether the line is idle or not. 

Trunking between the branch exchanges and the main 
exchange is carried on by means of 240 incoming and 200 
outgoing trunk lines to and from the main exchange. The 
incoming trank lines terminate in jacks at the bottom of the 
switchboard panel on the first two sections, there being 40 to 
each operator’s position. Each incoming trunk section also 
contains the full number of multiple jacks, so that the incom- 
ing trunk operators may complete any connections called for. 
Two hundred outgoing trunk lines are provided, 100 of which 
are multipled throughout the first 8 sections and the other 
100 are multipled throughout the remaining 9 sections. By 
means of these, any call originating in the main exchange 
may be transferred to any of the branch exchanges. 

All lines are underground in the entire business section in 
the heart of tha city, and also in a considerable area in East 


——— 
Fic. 11.—DRSK TELEPHONE. 


Fic. 10. —WaLL TELEPHONE. 


Liberty, South Side, and Allegheny, as well as conduits 
between these centres. Standard Underground Cable Co.'s 
cable is used throughout, this being 200 pairs in most cases, 
although 25, 50, 75, 100, 125, 150, and 175-pair cable is used 
as required. The conductors are No. 20 B. and S. gauge, 
double-wrapped with paper for all sizes except the 200-pair, 
which is single-wrapped. The conduit is of vitrified clay, in 
18in. sections, with а 3}in. round opening. All manholes are 
square, of brick, and on concrete foundations. Extra heavy 
castings are used for manhole covers, these weighing in most 
cases 2, 600lb. Much of the conduit is laid under the sidewalk 
on account of peculiar conditions in regard to the re-paving of 
the streets. Where possible they occur at corners. The longest 
distance between manholes is 400ft., though the average is 
much under this. Cook pole-top terminals are widely used, 
distribution being extensively made from a large ring carrying 
insulators and secured to the pole by iron brackets just below 
the pole top. In down-town districts underground distribution 
is used, a wrought-iron pipe carrying the cable from the man- 
hole to the cable volt or basement of the building. All 
overhead bare wire is No. 12 B. and S. gauge, hard-drawn 
copper. 

In addition to the main exchange, six branch exchanges 
are either completed or well under way. Of these, the 
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t: Bellefield,” South Side," “ Lawrenceville," and Man- 
chester" are of the Kellogg universal type, equipped for 
common battery throughout, and each has a present equip- 
ment of 240 lines, and an ultimate equipment of 1,200 lines, 
with 20 incoming and 20 outgoing trunk lines. The ‘ East 
End” and Allegheny " exchanges are of the same type as 
the main switchboard, i.e., straight multiple with common 
battery. The East End" exchange has a present equip- 
ment of 800 lines, with an ultimate capacity of 3,000, with 
60 outgoing and 60 incoming trunks. The “ Allegheny” 
exchange has a present equipment of 1,200 lines, and an 
ultimate capacity of 8,000 lines, with 100 outgoing and 
100 incoming trunks. The trunking in all these exchanges 
is handled in practically the same manner as that of the 
main exchange. The storage batteries at Bellefield,’’ 
*! South Side, “ Lawrenceville," Manchester and ©“ East 
End” are of the American Storage Battery Со.'в make, there 
being two batteries of 10 cells each of J4 elements in J7 tanks. 
At the Allegheny exchange, chloride accumulators are 
used, each consisting of two batteries of F9 cells in F18 tanks. 

Beside the large branch exchanges, the company has 
installed а number of small private branch exchanges iu the 
principal publie buildings, these being provided with trunking 
systems to and from the main exchange. The type of board 
used on these small exchanges is shown in Fig. 9. This 
board is provided with rotary self-restoring signals and 
equipped for common battery service. The desks are finished 
in mahogany, so as to make an attractive appearance in any 
office, no matter how elaborately furnished. 

The subscribers’ wall telephones were made by the Mary- 
land Telephone Manufacturing Co., of Baltimore, Md. These 
instruments are made under the Kellogg patents and designs. 
The wall sets are substantially as shown in Fig. 10. The 
subscribers’ desk sets were manufactured by the Kellogg 
Company, and are shown in Fig. 11. 
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Copies of any of the undermentioned works can be had from The Eleotrician Office, 
post free, on receipt of published price. 
* Manual of Electrical Undertakings.” By Emile Garcke. Vol. V. 
128. 6d., net. 
* Proceedings of the Royal Society." Nos. 436 437, and 438 
Vol LXVII. (London: Harrison & Sons.) 2s. 6d. 


* Proceedings of the Municipal Electrical Association," 1899 and 
1900. (London: Published by the Association). 38. 6d. each. 


“Тез Rivières de la Norvege By С. Sactreu. (Christiana: 
Marius Stamnes.) Ikr. 


“ Science Abstracts.” October, 1900. (London: E. & F. N. Spon.) 2s. 


* Die Energie oder Arbeit und die Anwendungen des Elektris- 
chen Stromes by Dr. F. Kohlrausch. (Leipzig: Duncker and 
Humblot.) 2m. 40. 


“The Progress of Invention in the Nineteenth Century," by 
E. W. Byrn. (New York: Munn & Co) $3. 

** Subject List of Works on the Laws of Industrial Property and 
Copyright in the Library of the Patent Office." (London : Published 
by the Patent Office.) 6d. 

“La Théorie des Ions et !’Electrolyse.” By Auguste Hollard. 
(Paris: Carré et Naud.) fr. 

"Jahresbericht des Pbysikalischen Vereins zu Frankfurt am 
Main für des Rechnungsjahr, 1898-1899.“ (Frankfurt am Main: 
С. Naumann, 1900.) 

* English-French-German Technical, Industrial and Commercial 
Vocabulary.” By E. Hospitalier. (Paris: L'Industrie Electrique.) 


Therapeutical Treatment with Electric Light.— According to 
a Reuters telegram a recent issue of the Ilektroteknisk 
Tidsskrift, of Copenhagen, states that a Danish electrical 
engineer has invented an electrical Jamp which will cause a 
considerable advance in the therapeutical treatment with 
light followed by the Danish Professor Finsen. The lamp 
has been tested at Finsen’s Hospital for Treatment with 
Light,” in Copenhagen, and has been proved to produce in an 
especial degree those chemical rays which are necessary for 
the purpose. 


THE WARD-LEONARD SYSTEM OF OPERATING 
PRINTING MACHINERY BY ELECTRIC MOTORS. 


[CoMMUNICATED. | 


This system has now been in use in the United States for some 
years and results are reported which are highly satisfactory ; many 
of the users stating that the work accomplished thereby could not be 
obtained by any other system, electrical or otherwise. | 

The following account of it may, therefore, be of interest to our 
readers :— 

It is well known that printing machines must be arranged so that 
they can be driven at any speed varying from full speed down to a 
very slow speed. To attain this object, when working by electric 
motors, it is customary to throw in series with the motor a resistance 
which, at the slowest speed, must be of such size as will absorb very 
nearly the whole of the energy. This resistance is not only cumber- 
some and expensive in upkeep, but it absorbs a large portion of the 
electrical energy. 

Further than this, it is necessary to have a massive switch with а 
Age number of contacts, each capable of carrying the whole current, 
and the contacts, consequently, are continually eparking and wearing 
away ; in fact, the wear and tear of the switch and resistance are 
very great. 

These are some of the disadvantages which the Ward-Leonard 
system overcomes. In thefirst place the regulation is done without any 
resistance whatever in series with the motor, and the only resistance 
used is а small field rheostat, which, at the most extreme range, 
absorbs but 2 per cent. of the energy absorbed by the series resistance, 
while generally it absorbs much lets. Further, it is provided with a 
large number of small contacts, so that, in passing from one to the 
other, there is not that jump in the speed which is so objection- 
able when using the ordinary resistance, The accompanying 


diagram will explain how this extremely fine regulation is obtained. 
+ — аге the supply mains, ABC is a motor generator, of 
which A is the small motor, B the generator armature, and C 
the generator field, D is a field rheostat for the generator, E is the 
armature of the driving motor, and F is the field thereof. The motor 
generator is one-half of the rated power of the driving motor. 

It will be observed that each of the fields is excited directly from 
the mains, independently of its armature. In series with the field C 
of the generator there is inserted the rheostat D, which can be 
arranged for reversing as shown in the figure. The motor generator 
runs at constant speed, but the voltage of the generator armature 18 
varied according to the strength of its field C, so that it can give any 
voltage from nothing up to its maximum, which, in the particular 
arrangement shown in the figure, is the same as that between 
the mains, This armature is connected in series with the 
armature of the driving motor E so that the current used 
for driving the motor E always passes through the generator B. 
It will be seen that, by operating the switch of the rheostat D, the 

enerator B can be made either to assist or to oppose the voltage 
tween the mains + and — ; when it is fully excited and opposing 
the main voltage there is no difference of potential across the motor 
armature E, and this is the condition when starting. As the rheostat 
is gradually switched into circuit the opposing voltage of generator B 
falls, and the armature of the driving motor E rotates at first very 
slowly, but the current passing may be the same asthe maximum 
load current, so that the torque at starting may be a maximum, This, 
maximum torque, then, is obtained without a resistance in series 
with the motor armature, for the armature B of the generator has 
Еге а back E. M. F. action which absorbs no energy. As the rheostat 
is still further switched out of circuit, the opposing E.M.F. of the 
enerator B becomes less and less until it is zero and the motor E 1з 
riven at half-speed, having across its terminals the full voltage of 
the mains Further, as the field rheostat is reversed and gradually 
Switched out of circuit, the generator B begins to assist the voltage 
of the mains, and, when the rheostat is finally switched out of circuit 
the generator B doubles the voltage of the mains and the motor É 
worka at full speed. 


E 
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E will thus be seen that the armature of the motor E may always 
rate with its maximum current, while the voltage supplied 
ereto varies directly as the epeed at which it is desired the motor 

shall be driven without the use of any resistance or energy wasting 
device in circuit. It is hardly necessary to point out that, even 
when the whole resistance of D is in circuit, it is only absorbing a 
part of the energy in the field circuit, C, which, in its turn, is a very 
small fraction of the total. Indeed, at its worst position, it is 
absorbing not more than 1 per cent. to 2 per cent. of the total, 

whereas, with the regulation usually adopted when the resistance is 
in series with the armature on the motor, the energy wasted in it 
may be as much as 95 per cent. of the total. 

To illustrate this more clearly, let us assume that the voltage 
across the mains is 200, in which case the motor and dynamo of ro 
motor generator are wound for 900 volts, the armature of the 
motor E is wound for 400 volts, and its field, F, for 200 volts. 
If the motor Е is for, say, 50 H. P., the motor generator C must be 
good for 25 H.P. At starting up each of the fields is fully excited 
across the mains, but the field C of the generator is so excited that 
the full voltage of the generator armature В, viz., 200 volts, is 
opposed to that of the maine. Now, as the rheostat D is switched 
into circuit, the voltage of the armature B falla and allows current 
to pass through the armature of the motor E, which then starts. 
When the voltage of the generator B has fallen to zero, the motor E 
rotates at half speed ; the generator field is now reversed and made 
gradually stronger, so that the voltage is added to that of the mains 
until there is 400 volts across the motor armature E when it is 
operating at fuil load and full speed. 

As the current in the field rheostat is very small, it is poesible to 
use a vastly larger amount of contacts than is permissible with the 
larger resistance above alluded to, there is, consequently, not only a 
very much smaller current but a less voltage between the adjacent 
contacts, so that sparking and wear and tear are enormously lees, 
Further than this, removals or repairs are, cf course, far less 
expensive in the case of the smaller article. 

or printing purposes, then, it is clear that the Ward-Leonard 
system is an ideal one, since the machinery has frequently to run at 
very slow speeds, and it is important to regulate from one speed to 
the other without any jumps, while the wear-and-tear of the electrical 
apparatus and the space occupied should be a minimum. 

Amongst other places this system has been at work for six yeara 
at the calico printing works of the United States Finishing Co., in 
U.S., where it is found that the work done is all that was claimed 
by Mr. Ward- Leonard, and that, in fact, the same economical results 
could not be obtained by any other known eystem. Another works 
where it has been in operation for some years is that of the Liondale 
Bleach, Dye and Print Works, N.J., where the convenience and lack 
of expense in repairs have fully compeneated for the change made 
from the former system. 

Messrs. Geipel and Lange have been appointed sole agents for this 
system, 


ELECTRICITY WORKS ACCOUNTS. 


Shoreditch Municipal Electric Supply Works. 


Our first table this week summarises the accounts of the 
Shoreditch undertaking for the year to March 25 last. In 
the form in which they are made up, the relation of the 
electrical department to that of the dust destructor is 
accounted for in and referred to, the fuel item. Thus, in 
addition to the ordinary fuel item for coal (including, as usual, 
its dues, transport and storing, and amounting this last year to 
£5,487), there is а corresponding item, being the gross cost 
(£5,832) of “ other fuel " supplied to the destructor, less the 
income (£3,625) to the destructor, or an additional net charge 
by the destructor department, on account of fuel, to the 
electricity department of £2,207. Presumably this charge i is 
the working loss on the destructor after crediting its account 
with £3,625 charged by the department for the disposal of dust. 
It does not appear that the amount £2,207 includes capital 
charges in respect of the destructor works. 

To define fairly the reciprocal relations of the electricity and 
destructor departments is difficult if not impossible, and their 
joint working, as at Shoreditch, hardly permits of a fair com- 
parison of the electrical department with other electrical 
undertakings unassociated with refuse works. From the 
accounts available the charge on account of fuel to the elec- 
trical department of £2,207 raises the total fuel cost per unit 
to a figure—viz., 1:18d. per unit—very slightly in excess of 
what might have been the fuel item last year were there no 
destructor, 


С СЕЕ 


Criticising the other items of expenditure, those of oil, 
waste, water, &c., wages at the station, and the collective 
management and property charges, all present excellent 
figures even considering the high average load factor of 
17:7 per cent. which obtained during the year. The item of 
repairs and maintenance at the station certainly appears 
rather high, but with the total costs figure of nearly 2-33d. 
per unit, little fault can be found—given the fuel item 
appearing in our table. The output shows the splendid 
advance of 58:1 per cent. Compared also with the 16:8 per 
cent. load factor which characterised the year 1898-9 the 
factor for last year, already referred to, is an excellent sign. 


Islington Vestry Electric Supply Works. 


We are glad to find this undertaking making. the satisfactory 
progress it does. Last year material economies were effected 
in the costs with the result that the aggregate working 
expenditure fell from 3:284. per unit to 2:82d. We think the 
latter figure still leaves room for а possible improvement of, 
say, 0:44. per unit, in which the management charges, аз 
well ав the works costs, might share.  Doubtless the fuel 
item is little above what might have been expected with the 
coal prices ruling last year, but are not the oil, &c., and wages 
items—especially the former, among the generating costs — 
rather too high ? 

Good progress is shown by the 88:4 per cent. increase in 
the equivalent lamp connections and the advance in the 
output of 47:7 per cent. A most satisfactory change also is 
that in the load factor of from 13 per cent. to 14:2 per cent. 
It is interesting to note this factor in relation with the 
proporiion of public lighting, which is nearly half the total 
output. 

Of the total capital expenditure during the year of £71,044, 
£80,000 was unproductive, £18,000 being in respect of 
unfinished buildings, апа £12,000 for machinery not running 
at the end of the year. 

It may be noticed that substantial reductions have been 
allowed 1n the tariff, resulting in an average revenue per unit 
sold of 4:18d. as against 5 4 4d. in 1898. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen n icipal)...... Oct. 12, 1900: KIngston-on- Thames (Mun.) July £0, 1900 
Ayr (M . Nov. 2, 190) Lancaster (Municipal)...... Jan. 10, 1900 
Both (Manic DAD) .......... April 20, 1000 Laeda Municipal)... 1, 1899 
Bedtord (Municipal. Aug. 3, ' 1900 не: Municipal) ...... Jan. 26, 1900 
Belfast (Municipal) ....... July 6, 1900! Leyto unicipal) ........ 8, 1899 
(Company)....Sept. 15, 1000 grise (M . June 22, 1900 

Blackburn (Municipal) . Jan. 19, 1900 London (Company 3 une 8, 1900 
(Municipal) Oct. 1900 Londonderry Wann dd о. 16, 1900 
Bournemouth (Company) .. Sept. 7, 1970| Manchester (Munici 185955 „ 14, 1900 

0 ct. 


Bolton (Municipal) . . Nov. 24, 1899| Newcastle and Dis 
Bradford June 22, 1900 | Newcastle-upon-Tyne( 


Oc 
Newport (Mop е2 Dec. 


оо e» oe 


pal} 
Brighton (Munici —" 


May 1, 1900 15, 1899 
Bristol (Municipal) ........Aug. 24, 1900; Northampton (Company) . 1899 
Rromley (Kent) ( )(Co.) DET June 15, 1900 Norwich (Company)) Nov. 17, 1899 
Brompton Kensington (Co. N 23, 1995 Notting Hill (Company) .. .. Mar. 16, 1900 
Burnley (Municipal) ...... Aug. 25, 1899 Nottingham (Municipal) .. Sept. 21, 1900 
Burton-upon-Trent (Mun.) E 21, 18990 Oldham (Municipal) ........ 1, 1899 
Bury (Municipal) .......... Sept. 25, 190 Oxford (Company) ........ April 13, 1900 
Cambridge (Company)...... April 18, 1900 | Pontypool (Oompany)...... pt. 28, 1900 
„ . Oct 26, 1900 | Portemouth (Municipal). . . . Aug. 24, 1900 
Cardiff (Municipal) рес. 15, 189)| Prescot (Company) ........ 8, 1899 
Cnaring тар ад А „Маг. 9, 1900 Preston (Company)... .. Sept. 29, 1-99 
Chelsea (London) d (Co.)...... Mar. 22 1900 Reading (Company) ........ Oct. 13, 1899 
Cheltenham (M . 10, 1899 | Richmond (company) .. ERAS June 29, 1900 
Chester (Municipal)........ Avg. 8, 1900 Salford ор .Feb. 28, 1900 
City of London (Company)..June 15, 1900 3carbo шо (сою sau duly 18, 1900 
Clerkenwell (Company) ....May 18, 1900 St. Helens ( all Hall (Oo. .. Dec. 8, 1892 
Coventry (Municipal) Feb. 23, 1900 St. James & Pall M . Feb. 16, 1900 
Croydon (Municipal) ded 20, 1900 St. Pancras (Vestry)........ June 8, 1900 
Derby (Municip di e^ oo JAN. 26, o Wrath ee .. Dec. 29, 1899 
Dewi (Municipal) ‚ 94, 1899 Sh Гу) уз сөн Oct. 97,189) 
Dover (Company) ....... April 97, 1900 | Southamp SI (машара: . Nov. 10, 1899 
Dundee (Municipal)........ Nov. 2, 1900 Southpo port (Municipal) 9 ve July 7, 1899 
Eastbourne (Гошразр) .. May 4, 1900 | South эше = (аары); .Nov. 9, 1900 
Edinb (Municipal) ....Nov. 17, 1899 Stafford (Municipal)... 17, 1900 
Exeter (Municipal) Aug. б, 1898; Sunderland (Mic pal). . . Nov. 9, 1900 
Folkestone (Company) ....April 27. 1900 tennin 400 Welle Mun.) m ое 16, 1399 
Glasgow (Municipal) Sept. 14, 1900 Tun Wells (Mun.) p^ 1, 18939 
Guildford (Company) Oct. 19, 1900 Wakegefd (tunic al) 1, 18593 
Halifax (Municipal)........Sept. 21, 190) Walsall (Municipal).. re 23, 1899 
Hammersmith (Vestry) ....June 1900 Wan worth (Company) May 18, 1900 
Hampe (Ves iced dd .... . . Oct. 19, 1900 Westminster (Municipal) .. Mar. 9, 1900 
Hanley ишер ) scene жу 27, 1900 Whitehaven сше): July 28, 1899 
Harrogate (Municipal) .. Oct. 20, 18 9 Winchester (Company). .. Oct. 26, 1900 
Harrow i гош у) sve. June 16, 1899! Windsor (Company) Deo. 22, 1599 
Hast gs Sar (Mun. Sept. 7, 1900 Woklog (Company) ........ 
Hove datae РЕР ..July 6, 1900 коош untoipal) July 27, 1900 
Huddersfield (Municipal) up 17, 1900 Woolwich (Company). Jan 
Islington (Vestry) .. 17, 1899 Worcester (Municipal) ....April 20, 1900 
Kensi'gton & Knightsbe'(Co. ) Mar. 16. 1900 Yarmouth (Municipal) Nov. 8, 1899 


Kingston- upon- -Hull (Mun.) July 13, 1909. 
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Date of Commencement of Supply 


System of Supply s -u sa se mee + o s me «аа 2 


SHOREDITCH. 


Shoreditch Vestry. 
June 28, 1897. 


Con.-curr. low-press. with high - press. motor 


[trans. in sub-stations. 


ISLINGTON. 


Islington Vestry. 
1896. 
Alt.-curr. transformer sub-stations and street 


[transformers, 


Albert Gay, 

DEC. 31, 1898. DEC. 31, 1899. 
911,571 1,346,437 
508,559 685,225 
403,012 660,212 

194 287 
£00 kilowatts 1,080 kilowatts 
216 are 330 are 
341 453 
27,7824 38,458¢ 
46,900 46,900 
1,500 ‚500 
тош. рну | Total | capacity. 
£191,300 | £128 — -- 
191,300 128 = e^ 
191,300 128 £240,585 | £160 

191,200 128 240,585 160 

nil — к= dens 

3,813 2°54 6,386 4°26 
LU — — — — 
188,518 126 259,562 173 

60,387 40:2 79,460 53°0 

68,1555 45:4 87,871^ 59:6 

59,145 39:4 91,128 60:8 

854 0:57 1,104 0:736 

+ 2,782 1:85 4 18.977 M = 127 

j Total. Per unit sold Per unit sold 
£21,217 5:590d. | £ 4'515d. 

12,274 59504, 27154. 

296 0:078d. 00684. 
8,596 2.9104 17174. 
250 00664. 0-0214 

£12,252 2:819d. 
9,90 2:607d. 2:290d. 
8,682 2-286d. 1:944d. 
4.614 172154. 1'018d. 

901 0-2574, 0:237d 
2.317 06104. 0:5269. 

850 0°2214. 0'164d. 

255 0°0674. 0°1094@, 

165 0-0454, 00584. 

90 0:024d. 0:041а. 

964 0:254d. 0:2374. 

г 496 01314. 01304. 
| 468 01224. 01074. 
2,351 06194. 0:530d. 

665 0:1754. 0:1464 
1,686 | 04444. 0:383а. 
1045 | 02754. 02444. 

168 | 0:0444. 0:0274. 

170 0:0454. 0:034d, 

305° | 0°0804. 0:0794. 

to 
тош. omen] Total | dred 

£8,965 5:39% £9,521 4:25% 

1,952 1:17% 2,573 1'15% 

4,806 239% 6,568 2:937 

2,207 1:33% 381 0:170% 
5787. 625% 

£8. 3s. 5d, £10. 10s. 104, 

£14. 2s. 10d. £16. 17s. 7d. 
53, 27d. 6s. 9d. 
9s. O4d. 10s. 10d. 
15s. 34d. 13s. 2d. 
| 7d. to 34d. 4 7d. to Ad. / 


Chief Engineer... ou om ses sas oen om om em em omn | C. Newton Russell. 
YEAR ENDED MAR. 25, 1899. MAR. 25, 1900. 
QUANTITIES— 
Units generated „esn ses n oas == am am am am am am am am om о 1,276,522 2,135,191 

и SOLD (TOTAL) sman an a so an an um am an am m m m 1,031,348 1,630,426 

" gold to consumers e VOR ee e on EC ee 

an Bold for public lighting, &c,  — : 22222. , , 

"n on wor R m ——— —— C — —— — А 59, 234,941! 
UNITS SOLD PER 8 C. P. LAMP CAPACITY „ma == = — 46'9 36°0 
Maximum supply demanded „ш ee sa = = === 720 kilowatts 1,050 kilowatts 
Number of public lamps. 22222 eee LOL are, 502(52c.p.) glow 169 are 
Number of consumers «ssm. cee om am am а amt ain am am а 555% 595 
Connections to mains In 8-c.p. lamp 40,0002 55,000 
CAPACITY OF PLANT IN 8-C.P, LAMPS „m s= == == == = 22,000 45,300 
CAPACITY OF PLANT IN KILOWATTS = == = 705 А 

Per kilowatt Per kilowa 
CAPITAL— ICT. capacity. Total. чому, 
Biden (TOTAL) 22225599 | 086,934 | £122 £121,364 £837 
RECEIVED (TOTAL) em mmm | 93,075? 132 123,400 85'0 
ATÓ .„, „ье — — —PU— ñ o — A — — — — — — — — — — — EN чип -— — 
Loan (including Debenture charges) „e -= s == === | 92,842 132 121,564 83°7 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . nil — nil — 
Share (unissued) „= se ses «m =u san – ams – smm aam а н =en — — m — 
Share (uncalled) АН ЕЯ = — теше еВ — — — — 
Loan (including Debentures) — — — — — — — — — — -— 
REPAID (TOTAL) . m.. os sos mes met man mam et e ee mt et et ae se 1,737 2°46 2,925 2°02 
DEPRECIATION FUND. ß... ! = 1,011 0:69 
EXPENDED (Tor) 222. . = um mn aem am 116.0325 165 170,383 117 
Lands and buildings „ 35,699 50˙6 46,246 31˙9 
Plant „ A © © LI. L..L..LLL..LLLAL.LLLLLLJ 40,169 5T O 59,567 40:9 
Mains ———————————— 36,488 51:8 58,595 404 
Miscellaneous — — | чы == — —— — — — € 5,677 5:22 6,175 4-26 
BALANCE OF CAPITAL АОООТНТ.... 2222 22,9584 -326 | – 46,9831  —324 
REVENUE— |Per unit sold 
r. e dii 0n deni d dad o cin Soe 3:206d. | £22,008 3°241d, 
Revenue from supply sm 22222222. 10,958 2:5%74. 16,771 24104. 
" „ оланда рә dul co: m» ee 25 0°006d. — — | 
и public lighting |... en en om om em om m om 2,489 0:579d. 5,144 0°758d. 
» sale of lamps, ko. cee sas oas uma um oms es 239 0`0564. 10 0`0014. 
М miscellaneous sources UN SOMNI FIR 78/ 0°018d, 8} 0°012d. 
EXPENDITURE OUT OF REVENUE— 
r y | Ж ОЛО 14324. | £15,802 2:327d. 
WORES COST$8......... 3 4.921 1146d. 13,732 2:023d. 
Generation of electricity .—.—.—————————-—-— 4,030 0*938d. 12,068 1'777d. 
Fuel (including cartage, &с.) „%. 1,376 0:3204d. 1,694 * 1˙133d. 
Oil, waste, water, store -E 465 0:108d. 669 0:099d. 
Wages at station esses ses oes oas oen ous oun oas == шш эш m aan 1,438 0°335d. 1,687 0:248d. 
Repairs and maintenance at station — -- 751 01754. 2,018 0:230. 
Distribution of electricity LL 505 | 0°1184. 948 | 0-149d. 
LI"  —————— кез 186 00434. 559 0°082d. 
Repairs, renewals of mains, &c, s os 22 319 0'0744. 589 0:0574. 
— н — ee em — Ie eco 2 теш 98 486 0:090d. 7 16 01054. 
ttendanes сах om nen оа оен осі cnn ons ons cam оле om 000 —À 582 0:0894. [1 . 
Р элла» uon pu Ä—AÄAUñ Sai) uto ра ec bi pm 4 0:0014. / 716 01054. 
ны Ca AND PROPERTY CHARGES ne m= == >= 1,231 0'287а. 2,070 0:305d. 
Bont, rates, tas 7 0°0184. 869 O05 4d. 
Management == == oe oan oan oan ша ыз ита элш m m nm m эө 1,155 0:2694. 1,701 Od. 
Calaries sic ces ces обы enn mas cay Gan ола ола ons cup aan — 5962 0°1594. 892 0:131d. 
Stationery, 86. os sm se „= am am am om эле om ams wm amn amn oen 105 0:0244. 157 0:0201. 
Establishment charges m em em «s om om am om oms ow oms 194 0`0454. 271 0°040d. 
Law charges, &с. — —ͤ— шеше — 2 ——ů— — зө 260^ 0:061а. 401" | 0°059d. | 
% to mean to mean 
FINANCIAL RESULTS— Total рушы Т9. абера 
WORKING PROFIT FOR TRR. £7,619 747% | £6,208 4334 | 
Sum carried to Depreciation Fund- — — 1,000 | 0698% | 
Sum carried to Reserve or Sinking Fund ......... 916 0:898% 1,147 | 0801% 
Net interest on loans (incl. Debenture charges) ... 2147 | 211% 4,496 314% 
BALANCE FROM LAST ACCOUNT. mecum. | 1,000" | 1857 6,461 4517 
TR AVAILABLE РОВ DISTRIBUTION, &... 6,464 6:34% 6,027 4'21% 
AE vnc cass ENOTES E IN a om dad E ices ETE ou di E E -— — — — 
ORDINARY DIVIDEND РАІР......... om om oas oen am amn oan — | - — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 41717 71:87 
Expenditure per kilowatt capacity, -L!“ £8. 14s. 7d. £10. 18s. 01. 
REVENUE PER KILOWATT CAPACITY ....—.-— £19. 10s. 10d. £15. 3s. 7d. 
Expenditure per 8-c. p. lamp capacity ...... bí ome ig dn 5з. 7d. 68. 114d. 
REVENUE PER 8-С.Р. LAMP CAPACITY fr 22 12s. 61d. 9s. 84d. 
REVENUE PER 8-C.P. LAMP CONNECTED ———— ~m 6з. 10id. 8s. 31d. 
Price charged for lighting, per uni 5d. to 2d.“ 54. to 2d.* 
Price charged for power, СУТ os en cres nis Fundus 2d. 2d. to 14d. 
Price charged for public lighting sm -= >= = — 234. per unit 

SHOREDITCH.—kKEMARKS—a At December, 1598, b Includes £225 miscellaneous 

receipts. ¢ Apparently does not include a sum of £2,798 expended on arc lamps and equivalent of the 


posts, Ke. d Uver-expended. 


supplied for fan, trolley and lift motors for year to March 25, 
balance of stores account. g Includes chief engineer's salary £280, less £93 charged 
h Includes £74 net cost of souvenirs, £170 insurance, £8 testing 


to dust destructor. 


meters and £7 compensation for accident. i After adding 


£172 principal of capital expenditure in respect of central station site for three 
years to March 25, 1598, received from dust destructor department. j After addin 

k ** Wright” system ou two-hour scale, with 
l Not including loes in 
m Inclusive of £2,207 other fuel (destructor) net cost. 


£25 from sale of building materials. 
alternative charge in 1599-1900 of 44d. per unit (all round). 
distribution 244,073 units. 

n Includes insurances £300, 


e Includes £548 from dust destructor for current 


1899. f Includes £33 


£6645 interest on and 


bad debts. 
and carhons £450. 


of 23,732 8 c.p. lamps. 


supply for any purpose is 
public. F Maximum demand system with 
1899) у From January 1, 1899 ; up to that date 5d, per unit. 
on lamps and lamp columns, | 
54,357 units at 6d. (one quarter 
k Being 660,212 units at 34d. 


t Gver-expended, , 
), 360,078 units at 4d. and 2,200 units at 34d. ; less £47 
| Includes repairs an, 
m Includes £242 insurance and £52 compen: 


Digitized by 


1 5d. per unit (inclusive) 


31d. per unit? 


b Includes 48,274 to lamps sud lamp columns. 
2223 to insurance. d Maximum demand system, 7d. per unit first hour, 6d. рег 
unit for second hour at maximum deman 
at 34d. per unit net. 


j Being 


ISLINGTON.— REMARKS- a Assuming 4,050 8 c.p. lamps ss representing the 
916 arcs, the incandescent lamp connections being the equivalent 


с Includes 


ard 4d. per unit after; the daylight 
e Being 32,155 private and 6,503 
one-hour scale (in force from Aprl 1, 


h Includes £11,603 
269,500 units at 7d., 


intenance 3| 
Google 
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The Glecfrictan. 


The Oldest Electrical Journal (established as a weekly Journal, 1881—1878). 
—À— 
Published every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1,2&3 SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON.’ 


AW Letters relating to Subscriptions, Advertisements, and other business matiors 
should be addressed to the Publisher “THE ELECTRICIAN," Salisbury-court, 
Fleet-siveet, London, Е.С. Cheques and Money Orders should be made 
payable to "Tue ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed ‘‘ Coutts and Со.” 

All Editorial letters to bs addressed to THe EDITOR. 

All letters for insertion ін “ TH ELECTRICIAN,’ or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good. faith, No notice whatever is taken of anonymous communications, 

“Tue ELECTRICIAN” is published every Friday morning, in time for the 
morning mails, It is on sale at the railway boohstalls throughout the 
Kingdom on Friday morning, and can be obtained of ali Booksellers and 
Nowsvendors ; or direct from the Publishing Offices, as above 

Sabscription Rates.—The Rates for Subscriptions to “THE ELECTRICIAN’ 
are as under :— YEAR HALF-YEAR QUARTER I Post free, 

United Kingdom 260. 04. ... 13s. 6d. .. 73. od. payable 

New Volumes of TH ELECTRICIAN” commence in April and October. 


— 9 S — — 


"THE ELECTRICIAN” offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issus must yeach the Office 
not later than First Post on Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must bein Publisher's hands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to B p.m. on Thursday. 


— — — — ET 


ELECTRICAL BOORS AND PUBLICATIONS. 
All Books, Newspapers, and other publications can be ordered. direct of 
Tue ELECTRICIAN " Printing and Publishing Company, Limited. The 
seelt-knows ** ELECTRICIAN” Serizs of Standard Electrical Works at present 
TIECT. 
ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS, By J. 
ELTON YOUNG, M.I.E.E. Price 10s. 6d., post free; abroad 11s. 


THE STUDENTS’ GUIDE TO SUB CABLE TESTING. By 
Messrs. Н. К. C. FISHER and J.C. Н. DARBY. Price 6s. net ; abroad, 6s. 8d. 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving '' Practical Hints“ on the subject. 


THE POTENTIOMETER AND ITS ADJUNCTS. By W. O. Fu 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F, С. 
RAPHAEL. Price Ба. t free. 

MOTIVE POWER АЙЮ GEARING. By E. Tumwüwr? Олвтив. Price 

SUBMARINE CABLE LAYING AND REPAIRING, By H. D, Wiuxm- 


3 BOR. Price 193. 6d., . 
TORY NOTES AND FORMS gy sarge pert азі 
Prin ага 


CAL LABORAT R 
Advanced). Arranged by Dr. J. A. FLEMING, M. A., J. R. fl. ted 


Dr. J. A. FLEMING, "VOL. I.—THH INDUCTION OF 
C CURRENTS. NEw EDITION. Price 12s. 6d., post free. VOL. II 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., free, 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. By f. J. A. 
FLEMING, M. A., D.Sc., F. R. 8. New Edition. 93 original illustrations, price 6s. 


MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, М.А. Newedition. Price 10g. 6d., post free; abroad 11s. 


ELECTRIC MOTIVE POWER, Ву A. T. SNELL. 10s. 6d. post free. 


THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical) By Dr. GEORGE GoRB. Price 108. 6d., post free. 


ELECTRO-CHEMISTRY. By Dr. Скокак Сова, Price 2s., post free. 

PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price 68. 6d. t free. 

DRUM ARMATURES AND CO ATORS (Theory and Practiee), By 
F.M. WEYMOUTH. Price 7s. 6d. post free. 

THE INCANDESCENT LAMP AND ITS MANUFACTURE. By (пит 
8. RAM. Price 7s. 6d., ЖЕТЕ 

A POCKET BOOX OF TRICAL ENGINEERING FORMULAE By 
W. GEIPELand H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 8s. ; 

edition, 12s. 6d., post free. New edition in . 
“т CTRICIAN” PRIMERS. In Two Vols. Рарег covers, 3s., 
free 2s. 2d. each; strong cloth 2s. 6d., post free 325. 1 oach. АН 


mers 2d. t GRAL. 
WIRELESS tkLxe HY: SIGNALLING ACROSS SPACB WITHOUT WIRES 
BY ELEOTRIO WAVES. By Dr.O.J.LobeR. New Edition. Price 5s. net. 


B.A. To January 1900. Price 8s. 6d., post free. 
CARBON MAKI FOR ALL ELECTRICAL PURPOSES, By FaANoIS 


Edited by W. W. BEAUMONT. Price 3s. 6d., post 
FULL CATALOGUE POST FREE ON APPLICATION, 


AREE ——— 
— — ——  —————-є_—<-_——————— 


“ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


— 


THE ELECTRIC ARC. — By Mrs. Arnrox. This work is in the press and 
will contain an historical sketch of the early experimenta on the 
electric arc, as well as the important results of recent research. 


PRIMARY BATTERIES.—A work on this subject will shortly be published, 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 


BECONDARY BATTERIES.—Dy E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


"THE ELECTRICIAN” WIREMAN'8 POCKET.BOOK.—Edited by F. C. 
RAPHAEL. " The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 


THE TELEPHONE, —By Dang SixcLAIR and F. C. RAPHAEL, 


SPECIAL NOTICE. 


NOW READY.—Vol XLV. of “Tae Execrrictan.” (982 pages) 
bound in strong cloth. Price 17s. 6d., post free, 183. 6d. Also ready, Cases 
for binding. Price 2s., by poat, 2а. Id. 


A complete set of “Tag ELECTRICIAN" (1878-1900) can now be supplied, 
These sete are very scarce, and early application should be made, 


NOW READY.—'"THE ELECTRICIAN” READING CASE. Holds 
four copies of the Journal Strongly made and corded for hanging. 
Price 1s. ; post free, 1s. 44. 


—— - - — — — — —  —_— — — — — — а 


ELECTRIC PROPULSION ON CANALS. 


Experiments have been conducted from time to time and 
in various countries with а view to ascertain the applicability 
of electric propulsion to canal boats. Probably the best 
known of these experiments is that which was carried on 
for some time and on а comparatively large scale on the Erie 
Canal, in the vicinity of Tonawanda, N.Y. But several years 
have already elapsed since that experiment was abandoned ; 
and it has not yet resulted in any permanent adoption there of 
electric propulsion. Quite recently, however, trials have been 
instituted nearer home, the Prussian Government having 
appointed the well-known firm of Messrs. Siemens Ахр HALSKE 
{о equip electrically а short length of the Finow Canal. The 
results achieved are stated in a report from Н.М. Consul- 
General at Frankfort to show the system“ to be capable of 
meeting all needs, working as it did with safety and economy." 
The particular system adopted by Messrs. SIEMENS AND Haske is 
one that comes under the category of electric traction rather than 
of electric propulsion; for, these engineers have retamed the 
ancient and hitherto essential towpath, and, merely giving 
the canal horse its congé, have equipped the towpath with an 
electric railway and towing locomotives. Further details of 
the system are disclosed in the following extract from the 
report already mentioned :— 

The scene of operations was a short length of the Finow Canal, which 
forms a portion of the waterway between Berlin and Stettin and is 
traversed every year by about 25,000 to 26,000 boats each way. The 
craft used are, in the main, barges some 132ft. long by 15ft. бір. 
beam, carrying 150 tons to 175 tons. There are also a few steam 
barges employed, which carry about 150 tons and can tow a second 
barge. The traffic to Berlin is much heavier than toward Stettin, 
and, as a consequence, three-fourths of the barges return light from 
the metropolis. Traction is generally effected by horses, there being a 
towpath on each bank, but on the down journey man traction is not 
infrequently relied on. In any case the speed is low and, including stops, 
does not average more than about 1} miles per hour. 

The section of canal used for the experiments was selected owing to its 
physical difficulties, presenting as it does several curves, in one of which 
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with only 328ft. radius the waterway is spanned by a railway bridge. 
The line laid down for the towing engine was of 1-metre (3°28ft.) gauge, 
the outer rail weighing 18°21Ь. per yard, while the inner, which was fixed 
on the inner edge of the towpath, weighed 9'llb. per yard. These 
rails, which were of the flange type, were laid partly on sleepers ballasted 
with gravel and partly on blocks of concrete, weighing 22010. each in the 
case of the heavier principal rail, and half this in case of the other rail. 
This arrangement costs more per mile than the sleepers, but has been 
found less expensive to maintain. Though no wharf actually existed on 
the length of canal experimented on, the arrangements necessary were 
fully tested. At one point, the line was raised to a height of 9ft. біп. 
above the level of the towpath, being carried on posts and brackets. The 
carrying posts were 12in. in diameter, and were spaced at 18ft. Bin. A 
cap piece spanned the gap between posts, and the principal rail was laid 
directly on this cap piece, while the other was carried by a stringer, 
supported at each post on brackets. 


A modified form of trolley system was used for supplying 
current to the locomotives, which were 6ft. 10in. in length 
and 4ft. 10in. wide, and weighed 2 tons each :— 

The conductor for the current was supported on pine posts 23ft. long, 
located 35yds. to 44yds. apart. It consisted of 8mm. wire carried by 
porcelain insulators. The principal rail served as conductor for the return 
current. The source of power was a 15 H.r. portable engine, driving a 
9kw. dynamo; and a large storage battery was also provided. The 
motor was во placed that only one-fifth of its weight came on the accessory 
rail. The motor provided was much more powerful than necessary for the 
work in hand, as it was capable of working at the rate of 14 н.р. to 15 n.r. 
Since, however, these experiments were merely preliminary ones, intended 
to test the possibilities of electric traction for large barges, the excess 
power was supplied intentionally, and the resistance requisite to call forth 
the full powers of the motors was in some of the experiments provided 
by rafts. 

It has been suggested on more than one occasion that the 
equipment of British canals for electric traction or propulsion 
would go far towards arresting the steady decline of inland 
water traffic which has been noticeable since the development 
of railways. When we are brought face to face with such 
experiments as those which have recently been made by the 
Prussian Government on a portion of the Finow canal, 
two principal questions naturally arise, viz.:—Is electric 
propulsion commercially practicable on British canals? and, 
What is the best electrical system for the purpose? Dealing 
with these questions in their natural order, we must first of 
all recognise that the real essence of canal traffic—in a 
country well supplied with railways—is its cheapness. Only 
by virtue of the much lower cost at which goods can be sent 
by canal, as compared with other forms of transportation, can 
canals have any raison d'itre. In other respects, such, for 
instance, as speed and general convenience, canals are hope- 
lessly handicapped. Indeed, one of the main drawbacks to 
the sending of goods by canal is frequently the great length of 
time oceupied in the journey. Yet, in spite of the fact that 
the speed is only one-tenth or less that of a goods train on 
a railway, a considerable volume of traffic is annually carried 
over these British inland waterways. There is another, 
and perhaps still more formidable, obstacle to the growth of 
canal traffic in this country, viz., that nearly all the principal 
canals are controlled by railway companies, who, recognising 
in them a serious competitor for certain classes of goods traffic, 
have done their best to hamper and throttle their more ancient 
rival. Before the advantages of canals can be freely and 
fully developed in this country, it will probably be necessary 
for Parliament to take the matter in hand, and enforce such 
regulations and rates of charges as will place this mode of 
transportation on an equitable footing. Bearing all these 
facts in mind, it will be seen that there is little inducement 
to a general introduction of electric power on British canals, 
though here and there throughout the country there may be 
short lengths of canal presenting sufficiently favourable con- 
ditions. With regard to the low speed of canal traffic, it is a 


mistake to assume that this is merely owing to the use of 
animal power. Even were electric propulsion or traction to be 
adopted, only a comparatively small increase of speed would be 
generally practicable, and there are two main reasons for this 
state of affairs.. In the first place, the majority of canal banks 
are so constructed that they would not withstand the wash 
due to increased speed of traffic, and every increase in speed 
would raise the cost of maintaining the canal throughout its 
length. In the second place, owing to the limited passage- 
way of a canal boat through a canal, the power required for 
propulsion increases rapidly as the speed is increased —i.e., it 
rises in a much greater ratio than would be the case were the 
canal boat moving in a deep and expansive sheet of water. 
Both these facts serve to show that any considerable increase in 
speed must result in serious augmentation of working cost ; 
and, inasmuch as low cost is the one vital qualification in 
canal traffic, any great increase of speed is thus seen to be 
prohibitive. 

Considerable time is, therefore, likely to elapse before the 
second question— What is the best electrical system ?—presses 
for serious consideration. If, at the time when that question 
becomes prominent, the state of the secondary battery 
industry has not greatly improved, it may safely be predicted 
that the system favoured by engineers will then be, as it would 
be to-day, one involving the transmission of electric power 
through a conductor from a power station to the canal motors. 
Undoubtedly, the invention of a lighter and more durable 
storage cell would enormously facilitate the solution of this 
problem, for it would at once render unnecessary all structural 
work along the canal bank for the trolley wire or its equiva- 
lent, erections which must represent a considerable propor- 
tion of the capital outlay. Assuming, however, that something 
in the nature of a trolley wire is still essential, the problem 
next resolves itself into a question as to the relative advantages 
of electric traction and electric propulsion. By the former 
we mean those systems in which the motor actuates a towing 
locomotive outside the canal vessel and placed either on the 
towpath or on a suspended wire ; by the latter we mean the use 
of an electric motor to propel a vessel by the action of a screw 
or other form of propeller on the water. The broad distinction 
between these systems lies in the fact that with propulsion 
the water is disturbed and agitated by the motor, whereas 
with traction the only agitation of the water arises from the 
movement of the vessel—a matter of no small importance in 
minimising wash against the canal banks. But while this 
consideration is decidedly in favour of the traction method, 
it will readily be perceived by electric traction engineers that 
the very low speed at which the locomotive must move is an 
altogether unusual and undesirable condition in the design of 
the locomotive, especially where the tractive effort must ba 
very large, as is the casa when hauling a train of canal boats. 
Considering the low speed, i& seems a much simpler solution 
to adopt electric tow-boats, propelled by means of screws of a 
pitch that would adapt a high-speed motor to a slow-speed 
barge. Probably the initial cost of the electrical equip- 
ment in the latter case would be much lower than in the 
alternative method adopted by Messrs. Siemens AND 
Harskr. But, as we have already remarked, the time 
is not yet ripe for a thorough and final comparison between 
the relative merits of these two systems, at any rate so far 
as concerns British canals. Meanwhile electrical engineers 
will look forward to the continuation of Messrs. SIEMENS AND 
Harske's instructive experiment, from which further valuable 
information should be forthcoming on a subject that, but 
for the adverse influence of the railway companies, would 
be of greater importance than it is to-day. 
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NOTES ON THE ELECTRIC AUTO-CAR TRIAL. 
BY MERVYN O'GORMAN. 


Last year the Automobile Club, or rather that body which 
was and is incorporated with it, the Liverpool Self-Propelled 
Traffic Association, held trials in Liverpool on heavy (oil and 
Bleam) cars carrying loads of upwards of 6 tons. Опе of the 
features was a steep gradient purposely made greasy with 
soap and water. There was a certain resemblance to this in 
the electrical trials held under the auspices of the Automobile 
Club at Chislehurst on November 6th, 7th, 8th, and 9th. 
There was no necessity for artificial lubrication. Some of 
the long hills took 20min. to climb, and were covered with a 
thick layer of mobile cream. The German word aptly 
describes the surface of the roads, they were smeary; but 
electrical cars, owing to their accumulators, did not develop 
the fault which was so unexpected a characteristic of the 
heavy trials at Liverpool— namely, that the unloaded vans had 
not sufficient grip of the ground to climb the gradient. There 
was a little skidding, but in no instance did a car turn com- 
pletely round like a shying horse and start downhill despite 
the steering and all the efforts of the driver. 

One of the foremost recommendations of the judges at Liver- 
pool was for more care in fixing split pins, lock-nuts, cotters, 
&c., and it is to be remarked that either the electrician’s 
experience with high speed machines or the simplicity of the 
motive mechanism has removed this apparently trivial, yet 
most frequent cause of trouble. The same authoritative advice 
in favour of wheel.and-gear steering was only followed in one 
or two instances, notably not by the Krieger car (42}cwt.) 
whose front wheels are moved by a system of levers. 

It is well to refer at the outset to the difference between 
the well-solved tramway engineering problem and the autocar. 
In the latter we have all the former difficulties plus (1) steer- 
ing (with attendant skidding), (2) varieties of track (with 
enormous frame strains where there are four wheels), (8) 
the necessity for carrying the power supply, and (4) trouble with 
tyres. These are points one unconsciously bears in mind, parti- 
cularly in the case of larger cars, and they explain the keenness 
shown by the observers to be entrusted with making the records 
of the two large cars rather than some of the small ones that 
competed for the indefinite distance on one charge” run. 
Their unusual appearance and Шеїг great cell capacity (70 
and 80kw. hours) alone would account for this, apart from 
the fact that they were expected to run some 150 miles, like 
the B. G. S. electric car in the Paris Exhibition. 

One fact was developed by the electrical trials which was 
not anticipated and which is probably only a coincidence, 
namely, that with one exception* the heavier the car (viz., 
from 19cwt. to 60cwt.) the greater was the speed for which 
it was designed and run. If we eliminate the cars that failed 
to complete the runs, we find they were handled by the 
drivers, whether on hill climbing, average road, or long 
distance runs, as if it had been agreed by common consent to 
produce a proportionality between pace and weight. This is 
the more notable as the Club laid no stress on the speeds, and 
carefully removed from the competition all character of a race. 

The present results of 10:92 miles per hour for 59 miles 
does not compare unfavourably with the speed trial in Paris 
in July last year, when 23:8 miles per hour were covered for 
81 miles in a race won by Mr. Phillipart on a Columbia car 
with Phenix accumulators. In the present case, not only 
were the roads much worse, but the distance was nearly 
double. It is particularly regrettable that the Columbia 
Stanhope phaeton, which made an appearance at Chislehurst 
with a new battery (the Lecoll), was withdrawn almost 
immediately, as the comparison would have been interesting. 

For whatever purpose an Accumobile " is intended, there 
is necessarily much difficulty in deciding whether a large or 
small battery is best. In the present trials we saw competing, 
without handicap, on the same runs, widely different weights 
of battery, with results favourable indeed to the larger battery, 
but by no means convincingly so, for we must remember that, 
in а country place where one is fortunate enough to get 


The Canadian Motor Co,’s “ Still ” motor car weighs 184cwt. 


current at 6d. a unit, a charge of 70 units is a ruinous price to 
pay, even for a 59 miles run, apart from the probable higher 
cost of upkeep of the larger battery. Besides the doubt as to 
the best battery, is the graver one as to whether electric cars 
have any important prospects outside of town work for touring 

This doubt is not shaken by the tour de force accomplished by 

the Krieger car which took in the club run from London 
to Southsea with the help of a small charge at Guildford. 

No one who takes the trouble to examine the results 
hitherto available of the trial will be surprised to find that the 
last unlimited distance run on one charge" was less than 
the first, both in speed and length. How far this decrease 
would continue is exactly what the Paris Automobile Club set 
out to determine at very heavy expense last year in their 
accumulator trials. The results obtained were valuable, 
though marred by one or two accidents and mistaken arrange- 
ments, and, as it happens, not one of the cells there tried made 
its appearance at Chislehurst. 


There is nothing more remarkable about the Chislehurst 
trials than the fact that the much-advertised accumulator 
companies whose names are familiar to all the electrical com- 
munity were entirely unrepresented. There were no Chloride, 
E. P. B., Tudor, Phenix, Pescetto, Fulmen, Blot, Monobloc, 
or D. P. cells in use. Each car maker or owner ran his own 
cell No trouble was anticipated or occurred in the motors 
or control, with few exceptions, so that the trials (save in so 
far as the judge’s report will take all these matters into con- 
sideration) must Ге looked on practically as accumulator tests, 
whose value would be rather doubtful were it not that such 
names as Boys, Holden, Swinburne, Preece and Trotter 
among the judges are a full guarantee that no erroneous 
significance will be attached to the results. 


No. 1 саг, “ The Powerful," by Krieger, weighing 4210owls., 
and seating two persons, contains 60 Lecoll accumulators, 
type80EE, with deposited zinc negatives and lead peroxide posi- 
tives in a porous pot. These were able to be charged at 200 volts 
constant pressure and about 100 amperes. The car is built 
by the Compagnie Parisenne des Voitures Electriques for the 
British and Foreign Electrical Vehicle Co. It is fitted with 
two Krieger motors—one driving each front wheel. These 
motors are hung on springs, and rise or fall on the 
arc of a circle, corresponding to the circumference of the 
spur wheel on the driving wheel. The controller is fitted 
vertically around the steering shaft, and the controlling 
lever works horizontally immediately under the steering 
tiller. There are six speeds forward and one reverse, 
an electrical brake, recuperation of the batteries in series 
and in parallel. The car takes 85 amperes on the level road, 
running from 12 miles to 15 miles an hour, and the capacity 
of the battery is 270 ampere-hours. It ran 59 miles at 109 miles 
an hour. The other large car, Toujours Contente, No. ö, was 
by Lohner (Vienna), and was said to be capable of going some 
40 miles an hour; though, of course, it was intended for long 
distances, and was not built to compete with the celebrated 
* Jamais Contente," which weighed a ton and ran a kilometre 
at 65:8 miles an hour. It was so built as to be immediately 
nick-named the Torpedo.” It has four 24 н.р. ungeared 
hub motors, and, like other electric automobiles hitherto sent 
up to exhibits and trials, is remarkable for this small horse- 
power as compared to the 50 н.р. on the motors of tram cars, 
which do not carry many times this weight nor pretend to 
such high speeds. On а smaller scale the same was to be 
noted in the Automobile Club trials (Paris), June, 1898, when 
five vehicles, all carrying over 3O0cwt,, had an average normal 
motive power of 3} m». The armatures of the Toujours 
Contente” No. 5 (inside which are the commutators) are 
fixed to the wheels ; the field magnets are keyed to the axles. 
It weighs 8} tons without passengers, and carries 70 Lecoll 
cells. The controller gives four speeds ahead, three 
back, and an electric brake. The wheels are small, 
measuring only some 30in. diameter, with large pneumatic 
tyres of Austrian make, 120mm. diameter, containing air at 
1601lb. pressure. The danger of skidding, which is great with 
such tyres, is reduced to а minimum in both these cars by 
the fact that there is power on the front wheels, thus making 
the steering positive, This steering is effected on the inclined 
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wheel principle. The frame is throughout made of double 
iubes having the section of two crushed O's. From it is 
hung, by means of 16 spiral springs each 8in. high, the box 
containing the cells. This box also constitutes the four 
passengers’ seat. Mr. Worby Beaumont’s criticism that the 
design, as a whole, of motor cabs has not been reached, the 
procedure being to obtain and combine various separate 
elements as well as these permitted” was in this instance 
certainly avoided. It is probably safe to say that an upset 
is out of the question, as the wheel base is exceedingly broad 
and the weight low down between the axles, Otherwise 
Tuesday's journey would have been a perilous one. 

The starting current on No. 1 did not exceed 160 amperes, 
and on No. 5 probably not 200 amperes at 80 volts, though 
unfortunately in the second case the instrument scale did not 
extend far enough for the top readings. The four hub motors 
were all switched on and off together, and the battery always 
used in two halves in parallel, no alteration of the battery 
arrangement being made by the controller. The distance 
run by this machine was disappointing—viz., 38 miles. 
This is ascribed to the copper connections between the 
sections of the cells being badly ecrewed up. A 150-ampere 
arc occurred on a big hill, and the head lugs of two of the 
cells were fused when their E.M.F. was most wanted. 
Besides this, dirt got into the right-hand rear band brake 
when going up the severest of the hills, the brake seized, the 
locked wheel was dragged up some 20 yards by the other 
three, and eventually the voltage was so lowered as to be 
insufficient to surmount the Orpington-Chislehurst hil In 
spite of this, both performances do some credit to the new 
cell without of course showing anything as to its endurance, 
efficiency, or cost of upkeep. The weights of the completed 
cars show that special lightness is not claimed for it. 

There is but little information available in regard to lead-zinc 
batteries. The 25 per cent. increase in E.M.F. is а clear 
gain. The dissolution of the zinc, even when amalgamated, 
on open circuit is a countervailing disadvantage which appears 
to have been got rid of at any rate in Regnier's battery by 
Werner’s use of cadmium sulphate in the electrolyte together 
with a little magnesium. The Eclairage Electrique published 
results in 1898 which ehowed that with pure zinc sulphate the 
lead positive was not fully peroxidised ; with cadmium sul- 
phate the watt-hour capacity was diminished, but the addition 
of magnesium sulphate to both the other sulphates for some 
unexplained reason restored the balance and gave good results. 
The exact procedure in the Lecoll battery is not yet published, 
but it apparently does not attempt to obtain the 16 watt-hours 
per pound of total cell claimed for Werner’s accumulator. 

A very creditable performance on the first day was made by 
a voiturette for two persons and weighing 19 cwt., by Joel 
(No. 8) (described in last week's /:lectrician), the distance on one 
charge being 342 miles at 6:6 miles per hour.* The voltage 
on the Rosenthal and Sussman battery at the start was 33, and 
at the finish 30 (when giving the normal output). A further dis- 
tance was possible, but the driver refused torun his cell down 
lower than 1-9 volts. Considering the enormous difference in 
size and weight between this and No. 5 car, and that it did 
more than half the useful work, namely, the conveyance of two 
passengers, this performance makes some case for avoiding 
unwieldy batteries when pace is not required as well as distance. 

No. 11, a waggonette car by the Electric Motive Power Co., 
also described in last week's Electrician, ran the 341 miles of 
the first part of the course, but the driver was obliged on the 
next charge to ask permission to change three or four of the 
cells, a fact which must necessarily detract a little from the 
merits of their run. From the average voltage of 2:85 
per cell this one also contains zinc. It was said that one of the 
new cells was accidentally connected in opposition during the 
first part of the charge, so that the car was not proportionately 
advantaged on the next or hill-climbing trial on Wednesday. 

Previous to the first charge, all cells were specified to be run 
down to 1-8 volts Ng 2 volts, the corresponding E.M.F. for 
zinc-lead cells) and the energy put in was measured by 
Mr. Llewellyn Preece, who kindly undertook the work, and 


—— — — —— 


" * РТ letter from Mr. Joel in our correspondence columns this week.— 
2b. E. i 


has earned for it the thanks of the Automobile Club. 
Mr. Preece proposes to plot curves showing the watts put out 
by each car on each part of the route, and these results, which 
involve & considerable amount of work, will doubtless be 
published by the Club in due courte. 


The bad roads on the long-distance trial had so aggravated 
the difficulties of the hills that the gradients of the climbing 
trials were thought comparatively little of. 'The Austrian 
who drove the Toujours Contente” (No. 5) had been so awed 
by his mishap on the long.distance run, that when an 
unofficial but officious friend told him that it was ‘nothing to 
what he would have to do on the hill trials," he promptly 
withdrew the car, and was much mortified when he saw that 
the hill trial was after all very reasonable. His petition to be 
re-entered was very naturally refused by the judges, who could 
not establish a precedent by whichcars could be withdrawn from 
their supervision in the course of the tests and then re-entered 
on the same footing as competitors who had not such opportunity 
of effecting unrecorded alterations. As a matter of fact, 
Mr. Cozens-Hardy’s services were enlisted to act as an 
unofficial but independent observer on the third day. Several 
interesting feats were performed, amongst others, that of 
moving the 8} tons at 40 miles an hour on the road for con- 
siderable distances; the same route as the other cars was 
followed, and only departed from because of a burst tyre, 
which ended its proceedings temporarily at Danton Green, 
whence it humbly crawled on the following day behind two 
horses to the nearest electricity supply. 


The hill trial run was of 214 miles, through Orpington, 
Cudham, Knockholt, and Blacksmith’s Hill, with an addi- 
tional steep bit through Foots Cray. Cars Nos. 1, 8, 11, 12, 
13, completed, as was expected, the first circuit. The elec- 
trical world has long known that any hill can be negotiated 
with even moderately skilful design if only the current is 
available, and more than one accumulator expert is convinced 
that accumobiles have suffered terribly in reputation from the 
ignorance of their users in discharging their cells too fast and 
too low. This same ignorance or excessive hopefulness in the 
designers is accountable for the absenve of two-speed gear in 
almost all the cars at the trial. It is true that abnormal 
power can be got from a motor at an abnormally low speed, 
but this is not а sufficient reason for sacrificing the life of both 
motors and cells to save the weight of the extra gear. There 
can be little question that mechanical gear allowing a small 
movement of the car to correspond to the full normal speed of 
the motor would have greatly helped most of the competitore. 
One car, Joel’s, actually claims this as a special feature. 

The brakes, which naturally came into prominence on the 
hill trials, showed a good deal of faulty design. The band 
brake, which only acts for rotation in one direction, is often 
а snare, and the important bell-crank arrangement by which 
the ends of the band are fastened each to one limb of the 
crank in such a manner that both are tightened simulta- 
neously, has not yet sunk into the minds of some designers. 
The necessity for the braking effect on each brake wheel 
being identical has also failed to be universally recognised, 
and in a dangerous place we saw а car, of which one wheel 
was stopped before the other, swing round on the fixed wheel 
as pivot till it was completely out of control, and then start to 
skate down into an open drain—from which it was only saved 
by removing the brakes, and applying the power at а time when 
neg pace was the last thing those on board would naturally 

esire. 

Some of the controllers divided their battery into a large 
number of small units in parallel for hill work; this device, 
useful at first, is most pernicious after the cells have had a 
little rough usage. The voltage of some of the cells gets lower 
than others, and heavy balancing currents are taken from the 
good cells just at the time when all their energy is required on 
the road. This is particularly important when a cell has had 
to be cut out, as occurred at Chislehurst more than once. 

Joel’s car was hampered by losing the use of one of its 
motors through its chain riding over the pinion. The Krieger 
car missed one of the steepest hills by losing its way, and the 
„ Still“ motor (No. 18) carried four persons round the 
214 miles in two hours. | 
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On the fourth day operations were commenced by officially 
weighing the empty cars at Joynson's paper mills. Although 
most of the cars were being run by their designers, owners, or 
other responsible persons, it was more than remarkable what 
ignorance was displayed of this abaolutely cardinal quality. 
Most competitors imagined their cars to weigh 80 per cent. 
and 50 per cent. less than they were found to be. Some were 
tempted to cast a doubt upon the weighbridge. Onlookers 
could not but feel critical about a design which was meant to 
bear 12cwt. instead of an actual 19cwt. 

No. 8, the Joel carriage, had considerable ill luck, having 
four consecutive tyre bursts or punctures, which prac- 
tically limited its run to the distance of the weighbridge 
station and back. The accident to one of its chains on the 
previous day had reduced it to one one-horse motor instead of 
two, so that its energetic owner was reluctantly driven to return 
home with the falling light without having used more than a 
fraction of his accumulator charge. 

The road records of these runs were published in last week’s 
Electrician, 


THE MANUFACTURE OF CALCIUM CARBIDE. 


BY JOHN В. C. KERSHAW, F.I.C. 


I.—COMPARATIVE FURNACE EFFICIENCIES, 


I. Introduction.—In the issue of The Electrician for the 27th 
of September last will be found an abstract of а Paper read 
by M. Keller before the Paris Congress of electro-chemists and 
electro-metallurgists. This Paper dealt with the subject of 
electric furnaces, and details were given relating to the 
efficiency and output of some of the latest forms of carbide 
furnace. In the editorial notes upon this Paper, appearing in 
the same issue, the discrepancy between the theoretical 
yield of carbide per kilowatt day, as calculated by different 
authorities, was pointed out, and if was shown that, taking 
M. Keller’s best figures (0'2kgs. carbide per kilowatt day), 
the furnace efficiency according to some estimates was only 
62 per cent. of that theoretically possible. 

In view of the important position which the carbide 
indastry has now attained in Europe and America, it is of 
interest to examine the various figures relating to the theo- 
retical and actual yield of carbide furnaces more closely. 
Competition has now become very keen in this new electro- 
metallurgical industry, and the break in price of the product 
which has already commenced and is likely to continue, will 
operate to crush out all the badly-managed and inefficient 
factories. The cost of electrical energy is the chief factor in 
determining the cost of carbide production, and to obtain the 
highest possible electrical efficiency in the furnace will there- 
fore be a sine qud non of the continued operation of the 
majority of carbide works. 

In the middle sections of thig article the writer has therefore 
brought together all the available information relating to the 
efficiency and yield of carbide furnaces, and in the concluding 
section he has formulated the chief lessons which may be 
derived from a study of these figures. No doubt each carbide 
manufacturer will decide that the special circumstances which 
govern the operation of his own works, render an increased 
output of carbide per kilowatt day impossible. It will stimu- 
late a desire to improve, however, if he can be convinced that 
vastly superior results are being attained in other works 
operating under somewhat similar conditions ; and as already 
pointed out, failure to attain the maximum output per kilo- 
watt day may lead to the financial failure of his factory. In 
the early days of а new industry, inefficient working of the 
process may be expected and tolerated, but when competition 
has had time to make itself felt, inefficiency is a very short 
and certain road to the Bankruptcy Court. 


II. Calculations of the Theoretical Yield of Carbide 
Furnaces.—1. Pictet calculates from thermal data that the 
expenditure of electrical energy should be equal to 2,856 
calories per kilogramme carbide.—Le Carbite, 1896, p. 28. 

2. Bieber calculates from similar data that the electrical 
horse-power day should yield 9:88kgs. carbide.— Chemiker 
Zeitung, Vol. 22, p. 808. | 


9. Wolff gives 7kgs. carbide per electrical horse power day 
as theoretical yield.—Zeits. f. Angew. Chemie., 1898, p. 919. 

4. Haber calculates from thermal data that 4,480 horse- 
power-hours yield 1 ton carbide—“ Elektrochemie,“ Chapter X. 

5. Gin, from similar data, calculates that 8,897 kilowatt- 
hours should yield 1 ton carbide.— cla, [lectrique, May 6, 
1899. 

6. Allen calculates, from thermal data, that 4,117 В.Т. 
units are required to produce 1 ton carbide.— Electrical 
Review, January 5, 1900. 

7. Bredel calculates that 2,117 calories are required to yield 
lkg. carbide.—.1merican Gaslight Journal, 1895, p. 261. 

8. Lewes calculates that 2,813 calories are required per 
kilogram—80 per cent. carbide. —'* Acetylene,” 1900, p. 301. 

9. Addicks calculates that the theoretical yield of carbide is 
16:22lbs. per electrical horse-power day-—JMineral Industry, 
Vol. VI. 

Taking these nine estimates and reducing them to compara- 
ble form, we obtain the figures given in Table I. 


Table I.—Atlowalt Hours theoretically necessary to produce 
1 Metric ton (2,204lbs.) of Calcium Carbide containing 
SO per cent. Carbide. 


Authority. Reference No. Kilowatt hours. 
Siehe на заз 2 1,525 
Adden 9 1,941 
Brede!l! 7 1,960 
Wolff 3 2,043 
juri c кнн 1 2,640 
Havbenrn!r 4 2,670 
r 5 3,009 
1%%%0ͤͤ ᷣ ᷣͤ— Pais ie 8 3,290 
Ar 8 6 5.295 


These results show such wide variations that it is evident 
they are based in some cases upon incorrect data. Lewes has 
pointed out in his recently published work upon acetylene * 
that the sources of error in such calculations are numerous. 
In the majority of instances, no allowance has been made for 
the waste of materials in the furnace. In the case of the 
lowest estimate given above (that of Sieber) the low total of 
1,528 kilowatt-hours is arrived at by neglecting to allow for 
the beat required to raise the raw materials to the temperature 
at which the reaction takes place—that is, by neglecting 
between 30 per cent. and 50 per cent. of the heat-energy 
required. 

The speoific heats of the materials used, however, undergo 
change during the reaction, and it is almost impossible to fix 
upon any value that shall represent the mean specific heat 
for the two extremes of temperature— namely, 15°C. and 
8,000'C. Weberf has shown that the specific heat of wood 
charcoal increases with the temperature, and his experiments 
yielded the following values for temperatures up to 900°C. :— 


Temperature. Specitic heat, 
% 0:150 
10096. нне 0:250 
c ( 0:290 
600 %% анааан 0:440 
9009C. aenean G eS 0:460 


Whether this increase of specific heat continues at tempera- 
tures above 1,000°C. it is impossible to say. The increase in 
the specific heat of calcium oxide, the other raw material of 
carbide manufacture, has, so far as the writer is aware, never 
been experimentally determined ; and the value 0:20 which is 
used in most of these thermal calculations may be widely 
different from the correct figure. 

The thermal nature of the reaction which occurs when the 
calcium and carbon unite at a temperature in the neighbour- 
hood of 8,000°C. to form calcium carbide is also somewhat 
problematical, and although Lewes! has stated that it is 
endothermic and absorbs 0°65 cal. per gramme molecule of 
carbide produced, this figure must be accepted with some 
reserve. 

On these and other grounds, the writer considers that all 
thermal calculations made to ascertain the theoretical yield of 

* “ Acetylene," Constable & Co., 1900. 


t ' Grundlagen der Chemie,’ Mendelejef (1891), p. 627, 
: “ Acetylene,” Constable & Co., p. 501. 
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carbide furnaces are at present of little value. The very great 
difficulty attending observations of the physical constants of 
solids and gases at high temperatures, also checks experi- 
mental work in this direction, and the constants for calcula- 
tion of the theoretical yield in carbide manufacture will not 
be available until much greater time and energy have been 
devoted to this field of research. 

The writer will therefore spare the technical literature of 
carbide production a new thermal calculation based on in- 
correct or problematical data, and will content himself with 
giving the details of one of the most reliable of the existing 
calculations, namely, that made by M. Gin, and published 
in the issue of L’ Eclairage Electrique, May 6, 1899. 

The temperature of the reaction is taken as 3,800° C., and 
the following formule are used for calculating the specific 
heats of the carbon and lime at 3,800? C. :— 


C. (atomic heat) 4°26 + 0:00072t. 
CaO. (gramme molecule) 11:4 + 0-001t. 
Using these data, the following figures are obtained for the 
production of the gram molecule of calcium carbide. 
Heat necessary to raise b6grms. lime to 5,500°С................... 43,060 cal. 
Heat necessary to raise Sógrms. carbon to 8, 300 000 53, = 
Heat necessary to split upb6grms. lime into calcium and oxygen 145,000 
Total ..... Sr ventes FFF 242,000 „ 
Less. Heat produced by formation of 28grms. carb. mon-oxide 26,100 
Heat produced by formation of 64grms.calcium carbide 3, 900 „ 
Net heat required..................... 212,000 „ 
212,000 cal. = 245:5 watt hours electrical energy = 3, 887k w. 
hours per ton of carbide. 
(To be continued.) 
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THE MANCHESTER EXTRA HIGH-PRESSURE 
REGULATIONS. 


Considerable attention has been directed of late to the 
employment, for large schemes in this country, of high- 
pressure current, coming under the category of “ extra high- 
pressure ” (over 8,000 volts) in the Board of Trade regulations. 
This department only permits “extra high-pressure” to be 
employed under certain conditions which it prescribes for each 
special case. This is laid down in Rule 8 as follows :— 

An extra high-pressure supply shall not be given except to distributing 
stations or other premises in the sole occupation of the undertakers, and 


with the written consent of the Board of Trade, and subject to such 
regulations and conditions as the Board may prescribe. 


As many of our readers will be interested to know the 
nature of these extra regulations and conditions, we publish 
below those which have been issued in connection with the 
new extension scheme of the Manchester Corporation elec- 
tricity supply, which will probably be one of the next extrahigh- 
pressure schemes to come into operation. The following is 
the official description of the system to be adopted under the 
Manchester Electric Lighting Orders, 1890 and 1896, the 
Levenshulme Electric Lighting Order, 1897, the Moss Side 
Electric Lighting Order, 1897, and the Withington Electric 
Lighting Order, 1897 :— 


An extra high-pressure supply to distributing stations from which a 
low-pressure direct continuous-current supply at constant pressure will be 
given to consumers by means of distributing mains, consisting of three 
separate conductors differing from each other in electrical potential, one 
of these conductors being maintained by suitable means at or near the 
potential of the earth, one being positive to the earth and one negative, 
the steps of potential being slightly above 200 volts each. 

The distributing mains will be in part bare conductors, supported on 
insulators in а concrete conduit, and in part separately insulated cables 
laid in а wooden trough filled up solid with bitumen. 

The system of transmission to the dietributing stations from the 
generating station will be an extra high-pressure three-phase alternating- 
current supply at constant pressure, each main conaisting of three separate 
conductors, differing from one another in electrical potential by 6,500 
volts. The pressure of transmission will be lowered at the distributing 
stations by means of static transformers, which will give out three-phase 
alternating current to three conductors, differing from one another in elec- 
trical potential by about 260 volts when used for supplying the lighting 
and general power network, and by about 325 volts when used for 
supplying the traction system. This current will be supplied to rotatory 
converters, which will transform it into low-pressure continuous ourrent 


at a pressure of about 400 volts for supply to the low-pressure distributing 
network for lighting and general power, and at a pressure of about 500 volts 
for supply to the traction network. 

The extra high-pressure mains will be entirely contained within a strong 
metal casifig, efficiently connected with earth, and electrically continuous 
throughout ; each main will comprise three conductors suitably insulated, 
twisted together, and completely surrounded with Trinidad bitumen. The 
armouring and the troughing will be permanently connected to earth, and 
the middle point of both three-phase windings on each static transformer 
will also be connected to earth. | 

The distributing stations will be suitable buildings erected on private 
property. " 

The extra regulations and conditions are :— 


1, The extra high pressure shall not exceed a pressure of 6,500 volts by 
more than 10 per cent. under any conditions of working, and the supply 
at that pressure shall not be given except through the trunk mains—that 
is to say, the mains laid between a generating station and a distributin 
station. 

2. At least two trunk mains shall be laid to each distributing station. 

5. Each trunk may be used for the transmission of electrical power not 
exceeding 1,000kw., provided that efficient means are adopted to prevent 
this limit being at any time exceeded, and that at all times when the load 
is sufficiently reduced the main is protected at the generating station by 
means of cutouts set to act at a current corresponding to an output 
of 500kw. : 

4. The trunk mains throughout such portions of their length as are laid 
outside the generating and distributing stations of the undertakera shall be 
formed of three conductors, separately insulated, and twisted together to 
form one cable, which will be further protected by braiding, and by an 
armour of steel wire. This cable will be laid in a cast-iron trough with a 
wrought-iron cover, and the trough will then be filled up entirely with 
Trinidad bitumen. 

The whole will then be sealed with a layer of bitumen to preserve the 
wrought iron. The trough will be supported and protected by concrete 
where necessary. 

The armouring of the cable will be electrically connected to each length 
of the trough. 

5. The extra high pressure will be transformed to a pressure not exceed- 
ing 500 volts for lighting and general power, or 550 volts for traction, by 
means of stationary three-phase transformers in each distributing station ; 
and the middle or neutral point of both windings on each transformer in 
the case of those used for transforming current for lighting and general 
power purposes, and of the high-pressure winding in the case of current 
used for traction purposes, will be connected with earth, such earth con- 
nection being made by a connection to the cast-iron trough containing 
the extra high-pressure trunk mains entering the distributing station 
by means of а conductor ing à mechanical strength and KSET 
a passage to electrical discharges equal to that of a strand of 19 No. 1 
copper wires, д 

6. The efficiency of all earth connections made as described in the 
preceding regulation shall be tested at least once in every week, and & 
record shall be kept of the results of such teste, | | 

7. All conductors and apparatus within the distributing stations will 
be so constructed, protected, and placed аз to avoid danger of fire or of 
electrical shock ; the handles of the switch-gear will be formed of metal 
efficiently connected with earth and covered with insulating material. 

8. The metallic portions, other than the conductors of every transformer 
used in connection with the extra high-pressure supply and the casing 
thereof, shall bo efficiently connected with earth. 

9. All test and joint-boxes used in connection with the extra high- 
pressure trunk mains shall be formed of strong metal, which shall be in 
good electrical connection with the armouring of the mains on each side, 
and every such test box shall be placed in such a position that persons 
cannot be brought into accidental contact with it. 

10. Each distributing station shall be under the sole charge of the 
undertakers, and а properly qualified electrician employed by them shall 
be in constant attendance at each such station to regulate and control the 
extra high pressure supply of energy. р 

ll. Each distributing station shall be in direct telegraphic or tele- 
phonic connection with every generating station from which it is supplied. 

12. The officers of the Board of Trade shall at all times have the right 
of entry into any of the generating or distributing stations of the under- 
takers, and they sball be permitted to make any examination or tests of 
the mains, dynamos, transformers, and other apparatus in use in such 
stations as may appear to them necessary, and the undertakers shall afford 
all due facilities for any such examination and tests. 

13. The undertakers shall bring to the notice of the Board of Trade any 
failure or abnormal action in any part of their supply system, or any 
accidental injury to persons or property caused thereby. 

14. Nothing herein shall exempt the undertakers from the provisions of 
the general regulations, save in so far as the same are modified by these 


regulations. 


Electricity and Water Mains.—A recent number of the 
Electrical Review, of New York, reports the occurrence of a 
rather novel accident to a water main at St. Paul, Minnesota. 
On digging down to investigate a leak the workmen 
discovered that an earth-lead from the local tram service had 
been wrapped round the main. The leak was found to be 


directly due to a part of the pipe near a brass shut-off cock 


having been melted to such an extent that a very considerable 
stream of water was escaping. 
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TELEGRAPHS AND TELEPHONES AT THE PARIS 
EXHIBITION.* 


BY J. GAVEY. 


The successful universal exhibitions that have been held in Paris 
since the year 1878 may not inappropriately be regarded as mile- 
stones along the road of progress in telegraphic and telephonic 
industries, for each in its time has not only afforded unrivalled 
opportunities for the stady of new work, but collectively they offer 
conclusive evidence of the value of the various discoveries or fresh 
departures that have been made from time to time in various fields 
of research, and the degree of success that has been achieved by past 
inventors and workers may usefully be laid to heart by those 
engaged in similar efforts at the presest moment. "Thus, for example, 
glancing back at the reports of the Paris Exhibition of 1878, there 
will be found in the list of telegraphic exhibits the Hughes type- 

rinting, the Baudot Multiple, the Duplex, the Quadruplex, the 
Wheatetone, and other systems which have achieved permanent 
success, as 18 forcibly illustrated by the State telegraphic exhibits of 
working apparatus in the 1900 exhibition, in which they all appear 
as instruments in daily use. Оп the other hand, many apparently 
promising inventions which were prominent in the 1878 and in suc- 
cessive exhibitions have either dropped out of sight altogether or are 
still in the course of development—so far, at all events, as actual 
practical use is concerned. 

Class 26 in the catalogue includes telegraphs, telephones, and 
phonographs, and I propose to deal with the sub-divisions in this 
order. Further, I may add that in the brief review of the exhibits 
in this class that I have undertaken I pro to dwell only on those 
which show considerable novelty, or which illustrate the progress 
made during the last decade, rather than to attempt an exhaustive 
description of the class as a whole. Under the head of telegraphs 
there are three distinct systems of telegraphy which deserve special 
mention, each exhibiting considerable merit from the scientific point 
of view, although possibly they may be unequal from the practical 
standpoint. They are designed either with a view of increasing the 
amount of traffic which can be carried by a telegraph circuit, or of 
abolishing the transcription at the receiving instruments necessary 
with Morse methods ; but they are based on very different principles. 


Rowland's Multiplex.—The Rowland’s Telegraphic Company of 
Baltimore, Maryland, exhibited an apparatus of the multiplex type 
of working which will admit of eight messages being sent simul- 
taneously, four in each direction. The apparatus was at work in the 
exhibition, and we were told that satisfactory results had been 
obtained over a distance of 600 miles of actual line in America. 
This is so far in excess of the mileage over which we have been able 
to work in this country with Delany's multiplex, that a brief 
5 of the principle of multiplex working generally may 
fitly precede a description of the new invention. 

Multiplex telegraphy is based on the fact that the carrying capa- 
city of an overhead telegraph circuit is far in excess of the speed a 
which a telegraphist can manipulate his key. For example, a wire 
which, worked by automatic Wheatstone, could dispose of 300 words 
per minute, if worked by hand can only carry on an average 30 words 

r minute. The inventors of the Delany system of Morse multiplex 

ve therefore designed a method of increasing the carrying capacity 
of a wire while retaining the ordinary method of key manipulation, 
which ів based on the following general principles :— Two commu- 
tators, each divided into a sonaidarable number of separate segments, 
are fitted at opposite ends of acircuit. Groups of these ents 
are connected 1n proper sequence to the number of instruments to be 
worked simultaneously, while between each group certain segments 
are reserved for the maintenance of synchronism. The brushes to 
which the line wire is connected are caused to revolve synchronously 
by suitable means, and as they sweep over the segments they com- 
plete the telegraphic circuit for a very brief interval through three, 
four, or six corresponding pairs of instruments manned by 
separate operators—first, No. 1 instrument of one terminal 
station being connected to No. 1 instrument of the other; next, 
No. 2 toe No. 2, and во on. These successive connections 
follow one another so rapidly that, although the initial current 
necessary to signal a dot or a in the Morse system from No. 1 
instrument at one end to No. l instrument at the other may be 
interrupted four or five or six times, these interruptions are of such 
brief duration that they do not affect the continuity of the signal 
received, any tendency in that direction being cola terbalanoad’’ by 
suitable methods. In this manner, with the Post Office Delany 
system, six messages may be simultaneously in course of transmission 
over the same wire without the signals interfering with each other, 
ғо long as the synchronism of the revolving brushes is maintained. 
This being premised, if the electric current traversed the line from 
end to end without retardation, there would be no limit to the 
distance over which this method of signalling would be available. 
Unfortunately, however, the current is retarded between the for- 


* Paper read last night at the Institution of Electrical Engineers. 


THE ELECTRICIAN, NOVEMBER 23, 1900. 


warding and receiving stations, this retardation being largely due to 
the electrostatic capacity of the line, in combination with its resist - 
ance, and although in practice suitable arrangements provide for a 
certain amount of retardation of the line current, still in practice a 
point is soon reached beyond which satisfactory working of the 
existing multiplex system becomes practically impossible, the 
current, say from No. 1 instrament at one end, arriving at the other 
end after the line has left No. 1 instrument and been connected to 
No. 2. | 

A modification of the above system, designed by Mr. Pollock, of 
the General Post Office, is intended to obviate to some extent this 
difficulty. By an improvement in the method of synchronising 
which abolishes hunting, and by dividing the commutators into two 
concentric series, one for transmitting and the other for receiving, 
and mounting them so that one series may be revolved relatively to 
the other by а variable adjustment, it is possible to arrange that the 
receiving contacts shall lag behind the transmitting ones for exactly 
the period taken by the current in traversing the line. This method 
is still under experimental trial, but it is at present only adapted for 
Morse signalling. 

Rowland's apparatus has the 
characteristics :— 

Messages are transmitted from several sets of keyboards of the 
typewriting character, and any typewriting clerks should, with a 
little practice, be able to manipulate them. The messages are 
received on instruments which print them in ordinary type on a 
long roll of paper, which is perforated at convenient intervals to 
facilitate division when the received messages are printed. The 
electrical apparatus consists of an alternate current dynamo as the 
source of power from which а continuous series of electrical undula- 
tions traverse the circuit when no printing signals are being sent. 

The synchronism between the receiving apparatus and the alter- 
nating currents on their arrival from the distant office is provided 
for by means of a small continuous-current motor, to which is 
rigidly geared a little alternator, both fixed on a shaft in the same 
axial line as the main driving shaft of the receiver. A circuit in 
which are two condensers which are alternately charged and dis- 
charged from a а by the to-and-fro movement of the main 
relay tongue, actuated by the received alternations, is so connected 
up with the alternating motor on the receiver, that when the received 
undulations from the line and those due to the local alternator on 
the receiver are in unison, only a continuous uniform beat is 
heard in a telephone used as a synchronising detector. The 
speed of the receiving alternator is varied by the insertion of 
resistance in the motor driving it until this result is arrived at. 
Once attained, synchronism is maintained automatically by the local 
alternator acting either as a dynamo or motor according as the 
spec of the shaft tends tu advance or recede. The main driving 
shaft on which the printing mechanism is mounted is revolved by a 
second independent motor, and by suitable adjustments of the resist- 
ance in this motor circuit the correct speed is arrived at. So long as 
the two shafts run with absolute uniformity a little jockey wheel 
connected to the first rides on a small insulated point in a disc 
attached to the second. If the main driving shaft lags, the jockey 
wheel makes a brief contact which reduces the resistance in the 
circuit of the driving motor, thereby increasing its speed, whereas if 
it advances a second contact is made which energises an electro- 
magnet and establishes a magnetic break by the generation of eddy 
currents in a copper disc revolving between its poles. The synchron- 
ising of the two sets of apparatus, therefore, 18 a relatively simple 
matter ; and as the receiving apparatus is synchronised so as to run 
in unison, not with the distributing discs at the forwarding end but 
with the retarded currents which arrive at the receiving aad: there is 
ne reason to doubt the possibility of working for much longer 
distances than is possible with the original Delany system. 

Geared on to the shaft of the sending alternator is a distributing 
commutator with 52 segments, and four groups of 11 consecutive 
sections are connected each to a set of 11 levera actuated by the 
transmitting keys. The odd segments serve other purposes, A 
second series of four equal segments are connected each to one of 
the four sets of keys, and these acting on a special electro-magnet on 
the keyboards admit of any depressed type кеу actuating the corre- 
sponding levers at the right periods only. hen no type keys are 
depressed, the alternator sends а continuous series of undulations to 
line, whilet the depression of a key by actuating two out of the 11 
levers on the keyboard causes two half waves, always with a com- 
plete undulation between them, to be cut off, and this suppression of 
current actuates the receiving apparatus. 

Thereceiving relay has two tongues—one, already referredtoabove, 
serving to establish and maintain synchronism ; the other actuating 
either the printing relays or those for shifting the paper. Each of 
the four type receivera has 11 electro-magnets in the local circuit of 
the second tongue of the line relay, each electromagnet being con- 
nected to а segment of the receiving commutator which corresponds 
with, and revolves in synchronism with, the main commutator on 
the transmitting dynamo. When no signals are being sent, the 
currents from the line relay pass through the local relaya in such а 
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direction as to keep the tongues against the ing side, but the 
omiesion of two half-waves canses the tongues of the two correspond- 
ing relays to drop over to the marking side, and this acts on the 
electromagnets which print the corresponding letters, or which shift 
the paper, as the case may be. A revolving cylinder, with а trans- 
verse mark on the transmitting keyboards, keeps the typewriter at 
the far end informed of the position of the receiving roll, and advises 
her when to advance it vertically and shift it horizontally so as to 
commence à freeh line. 

It is stated that each operator can send at the rate of 30 words a 
minute, so that with duplex arrangements а speed of 240 words 
should be obtained, with the advantage that the messages are 
detached from the receiving instrument in a condition to be sent out 
for delivery, without the necessity for transcription that the existing 
method of multiple Morse working, of course, involves. 


Mercardier's,.—Monsieur Ernest Mercardier, ої Paris, exhibits his 
multiple telegraph system, in which it is said that 24 messages can 
be simultaneously transmitted over one circuit, 12 in each direction. 
Itis based on the harmonic system of telegraphy, one form of which 
was devised by Elisha Gray many zar ago. Vercardier method, 
however, is not a copy of Gray’s, as by the use of telephone receivers 
апа transmitters combined in various ways he has designed an 
absolutely independent method. Harmonic telegraphy depends on 
the fact that if a number of vibrating reeds, each differing by a 
certain defined period, say of a musical note, be so connected that 
each in the course of its vibrations causes a series of currents to be 
sent into a line wire, the resulting current so formed consists of a 
series of irregular but well-defined curves, which are due to the 
combination of the whole series of vibrations emitted by the 
different reeds, just as in a musical note the sound curve is 
not a simple one, but is that due to the fundamental note on which 
are super-imposed the overtones. At first sight it would appear 
as though it would be impossible to dissect the combined current 
curves, due to the superimposed currenta, into their initial undula- 
tions In practice, however, if each of the receiving reeds or 
telephones, joined up at the receiving end, be tuned to exactly the 
same pitch as its corresponding transmitting reed at the far Ed. the 
receiving reed will respond to the current of the corresponding 
transmitting reed and to no other, and even though the whole of the 
transmitting reeds are worked simultaneously, each being used for 
sending separate Morse characters, the respective receiving reeds 
Se the Morse characters of the right note and disregard all 
others. 

As transmitters, Mercardier uses electrical vibratiug reeds of a well- 
known character, and as receivers he uses a combination of a 
telephone and a microphone, the latter sending out a powerful series 
of undulations into the local circuit, these undulations being selected 
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by suitably designed telephones, which only respond to the vibra- 
tions to which they are tuned. The method, therefore, is a Morse 
method pure and simple, in which, so far as the operating is con- 
cerned, the telegraphist uses = Morse key for signalling, and the 
receiving telegraphist uses telephones as sounders. I learnt, whilst 
in Paris, that the apparatus had, in the course of certain trials, 
worked satisfactorily between Paris and Bordeaux, but it requires а 
metallic loop for thoroughly satisfactory working. 


Virág and Pollak. —Messrs. Virág and Pollak exhibit their photo- 
autographic telegraphic apparatus, in reference to which во much 
has appeared in the public press. The original system, as exhibited 
in the Hungarian section of the exhibition, consists of a telephonic 
receiver, to the centre of the diaphragm of which is attached an arm 
which conveys the vibrations of the diaphragm to a small mirror. 
A spot of light falling on the mirror is teflected on to a photographic 
band, and when the instrument is started any movement of the 
mirror is photographed on the band. Morse signals are transmitted 
by an automatic method at a high rate of speed, and the record fis 
impressed on the MA LED ea band, in & series of curves represent- 
ing the Morse alphabet t is claimed that an abnormally high rate 
of speed can be attained, but the system had this disadvantage, in 
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common with ordinary Morse methods, that the whole of the 
transmitted matter has to be deciphered and written out by the 
receiving кр During the meeting of the Electrical 
Congress held in the month of August, however, a Paper was read 
describing a most ingenious modification of this system, by means of 
which the telegram is received not merely in arbitrary Morse signals, 
but in ordinary written characters. 

_ In the modified system a metallic loop is employed, but it is 
joined up во as to form two circuits, Fig. 5, one being the ordinary 
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metallic circuit, and the second a bridged and superimposed earth 
circuit of the type well known in telephony. To each of these separate 
electrical circuits is connected a telephone with a mounted mirror, 
which is vibrated by the movement of the diaphragm. These mirrors 
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5, Earth 

are so placed in relation to one another that а spot of light 
is reflected first on one, then on the other, and lastly on the 
photographic record. The function of one of the mirrors is to 
receive impulses 5 vertical component of ordinary 
written Latin characters, whilst the second mirror receives the 
horizontal components. The transmitting is arranged by means of 
a punched slip with five series of perforations; the first three trans- 
mitting currents to the vertical component mirror, and the second 
two to the horizontal one. The line of perforations marked 1 
(Fig. 1), transmits a negative current of а deflned voltage; row 2, 
a positive current of the same voltage; and row 3, a positive current 
of double the voltage. Rows 4 and 5 transmit through the horizontal 
component telephone simple reversals. 


Two sizes of holes may be perforated along either of the rows, 
thus admitting of long or short contacte, and by means of a specially 
designed combination of perforations the vertical and horizontal 
components are 80 co-ordinated as to admit of the reproduction of 
written characters at the receiving end. In the cigan, Fig. 1 
illustrates the perforations necessary for the transmission of the word 
“Telegraph”; Fig. 2 shows the vertical components; Fig. З the 
horizontal ; and Ку. 4 the resultant. 
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TELEPHONES. 


The advance in telephonic practice has, on the whole, been greater 
than in the branch of telegraphs devoted to the transmission of public 
messages, The invention and perfection of the manufacture of dry- 
core paper insulated cables has resulted in the more тароо of the 
telephonic administrations, both in the Old and New Worlds, under- 
taking the substitution of metallic for earth circuits for telephonic 
intercommunication. With the means at their command at an earlier 
period telephonic engineers were practically restricted to overhead work 
at their large exchanges, and although they all realised the disadvantage 
of earth circuits, few of them could face with equanimity the doubling 
of the huge number of overhead wires necessary for metallic loops. 
Now а dry-core cable which will serve 200 subscribers may be drawn 
into а 3in. pipe, and in the course of a few short yeara an earth 
circuit telephone will be a thing of the past. Not only has this 
resulted in a silent and undisturbed subscriber's circuit, but it has 
admitted of the introduction of improved telephones and improved 
switching arrangements, With an earth circuit a low-power micro- 
phone had necessarily to be used in order to diminish the disturbance 
on neighbouring wires, but with metallic loops improved telephones 
of the granular type have been generally introduced. The placing 
of the wires underground has likewise admitted of enlarging the 
number of subscribers connected to the central switches, and this has 
led to improved methods of automatic signalling. 

There is, perhaps, one point in modern telephone work which may 
here be referred to with advantage, and that 1s the general tendency 
in the direction of the introduction of automatic signalling in 
modern exchanges. When first the Post Office opened its local 
exchanges in the provinces Sir William Preece insisted on the need 
for this method in order not only to simplify the work of the 
subscriber, but to ensure the sending of a ring-off signal to indicate 
the close of a conversation. Atthat date automatic signalling could 
only be effected by the use of primary batteries at the subscriber's 
office, and objection was taken to the method on account of the 
alleged expense of these batteries. Given, however, the necessity 
for maintaining a couple of speaking cells at each subscriber’s instru- 
ment, the extra cost involved by the addition of two or three more 
cells for signalling purposes was not so great as was imagined, for a 
considerable portion of the total maintenance cost arose from the loss 
of the men’s time in locomotion. The principle has, however, 
spread, and most modern installations at present comprise some 
method of automatic calling and clearing signale The diminution 
in the work thrown on the operator by the use of a well-designed 
method of signalling, which reduces the speaking to the mere words, 
Number, please,” through, or “ busy,” is highly advantageous in 
respect both of economy of working and in facility of manipulation. 

entral Battery Telephone Switches. —AÀ. central battery automatic 
signalling exchange switch, exhibited by the Western Electric Co., 
illustrates the system that is being rapidly extended throughout the 
whole of the United States, and which has been adopted by the 
British Post Office in London, by the National Telephone Co. in 
some of its centres, and by the Belgian Administration in Brussels, 
The system has been described recently by myself and others, and 
space forbids a complete technical description which would demand 
a separate Paper for due consideration. For the purpose of discus- 
sion, however, it may be stated generally that the advantages claimed 
in favour of the system are broadly of the following character :— 


1. The generation of current in an economical manner at the central 
exchange for speaking and signalling purposes. 

2. Uniformity in the character and volume of articulate speech owing to 
the speaking current being always necessarily maintained at the point of 
highest efficiency. 

$. Economy of maintenance owing to the absence of primary batteries 
and the reduction of the parts liable to get out of order at the subscriber's 
office to the minimum. 

4. А complete system of automatic signalling which reduces the need 
for the operator's intervention to the lowest degree. 

5. The use of small glow-lamp signalling indicators which admits of each 
indicator being placed in immediate proximity to the jacks or cords to 
which the indications refer. 

6. The possibility of using coloured lights to indicate special rights, 
such as toll rates, flat rates, deposit accounts for trunk conversations, &c, 

7. The use of a telephone meter for registering the number of conversa- 
ticns initiated by toll-subscribers, This method is not necessarily confined 
to central energy switches. 

Postel-Vinay Switches.—The French firm of Postel-Vinay exhibit 
a system recently introduced at the newest of the Paris exchangen at 
the Avenue Breteuil, the most striking feature of which is а remark- 
ably small and well-designed automatic indicator, which can be 
placed immediately over the jack for working the junction circuits. 
A. set of these is shown on the table, but I think that signalling 
lamps are on the whole preferable to electro-magnetic indicators. 


Siemens and Halske..—The firm of Siemens and Halske likewise 
exhibit a flat board of considerable capacity with certain details of 
signalling which are of interest. Time does notadmit of a general 
description, but there is one point of novelty to which reference 
should be made—that is a combined local subscriber’s jack and 
indicator. The call is indicated by the appearance of a small disc at 


the mouth ofthe jack. The disc :s attached to the extremity of the 
armature of a Hughes electro-magnet. It is held in position by the 
magnetism of the core, is released by the reversing action of the 
current indicating the cal], and is restored to its normal position by 
the mechanical insertion of the answering peg. It is, of course, 
nes held in poeition by the permanent magnetism of the retaining 
electromagnet. 

Party-line Telephones, —Several forms of party-line telephone 
circuits have been designed and exhibited, i. e., arrangements designed 
to serve several offices on one circuit. "These are used largely on 
light railways to provide communication between the headquarters 
and the various stations on a circuit, each being called by a step-by- 
step arrangement at will, without disturbing the others. The step- 
by-step switches which are placed at each office are actuated by 
battery currents of one polarity, and when these switches are in 
the position indicating the number of the office required, a reverse 
current is used for ringing up the Wanted“ subscriber. A needle 
on each of the dials indicates the number of the office that has been 
called, and by so doing it further announces the fact that the line is 


engaged. 

here are likewise one or two automatic telephone switches which 
provide for subscribers to a small telephone system obtaining con- 
nection with other subecribers without the intervention of a switch- 
ing operator. So far these systems have a limited use where а 
service designed to provide for special conditions is required. 

А neat little switchboard for private use is shown by the Société 
par Actions du Bureau Electrique, in which connection between 
any two lines is effected by pressing a button which makes the 
necessary line contacts, and remains depressed until on the receipt 
of the ring-off signal it is released by giving it a quarter revolution 
on its axis. It then springs back automatically into the position of 
rest, and restores everything to the normal condition. "The use of 
pegs and cords is thereby dispensed with. 


Carbons for Microphones.—' The manufacture of carbon granules 
for microphones bas received considerable attention. "These appear 
in two forms—one the irregular granule that so far has been most 
generally used in this country, the other consisting of small spheres 
varying in size from ordinary dust-shot to the th of an inch in 
diameter. There appears to be little to choose between the two 
forms of granules for microphone purposes. 

WIRELESS TELEGRAPHY. 

There are four exhibits of wireless telegraphy in the exhibition. 

Post Office System.—An illustration by means of coils of the Post 
Office electro-magnetic method originated by Sir William Preece 
appears in the Post Office exhibit. 

Ducretet and Popoff.—Monsieur Ducretet exhibits his Hertzian 
system, which it is understood he designed in conjunction with 
Monsieur Popoff, the Russian inventor, and which has been adopted 
in the French Navy and, it is believed, in the Dutch. There was 
nothing to specially distinguish it from the Marconi system in this 
country. 


E, Е; 
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Slaby and D'Arco.—The Allgemeine Elektricitits Gesellschaft. 
exhibits a system designed by Slaby and D'Arco in Berlin, and this 
deserves a little consideration, as the inventors have replaced the usual 
vertical insulated wire, so well known in connection with wireless 
systems in this country by a vertical cage, the upper end of which is 
connected to earth. This is illustrated in Fig. 6. At first sight. 
it would appear as if the effect of the cage would to some extent be 
neutralised by the waves emanating from the return wire to earth, 
but probably the self-induction of the earth wire practically confines 
the oscillations to the cage. This, however, is an interesting subject 
for speculatign and investigation. 

The American Wireless Telegraph Co. exhibits a system in which 
a pneumatic arrangement has been designed for decohering, the 
object being to reduce the number of relays and magnets in the 
combination, with a consequent diminution of the local Hertzian: 
waves which tend to interfere with accurate reception. 
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Poulsen Microphonograph.— Perhaps the invention of the greatest 
scientific interest is the Poulsen micro һонортаро, by which a tele- 
phone conversation can be permanently recorded on a steel wire, 
and reproduced at any time. In this apparatus a steel wire, or a 
steel band, is moved by any suitable means with considerable 
velocity between the poles of a small electro-magnet. On speaking 
into a telephone transmitter joined on the circuit, the undulatory 
currents set up in the transmitter react upon the electro-magnet, and 
cause a continuous variation in the direction and in the degree of 
magnetism at the poles of the electro-magnet. "These variations are 
permanently recorded on the steel wire as it rushes by, and when 
the message is complete the steel wire retains a definite record of 
what has taken place in the shape of a continuous series of trans- 
verse magnetised lines varying throughout in their polarity and 
in their strength. On connecting a telephone receiver to the 
electro-magnet, and again atarting the wire on its course, thia 
magnetised wire generates electric currents in the coils of 
the superimposed magnet as it 8 between its poles, 
and these electric currents, which аге the exact counterpart 
of those generated by the original voice, cause the telephone to repeat 
what was said in an almost absolutely ect manner. In one varia- 
tion of the instrument an endless steel band was caused to revolve at 
a high rate of epeed around two wheels which stretched it out to its 
full extent. On one portion of the band was placed a magnet 
connected with a microphone ; further on were half-a-dozen electro- 
magnets connected with as many telephones; and finally an 
electro- magnet through which circulated a permanent current. As 
the band rushed by in the course of its revolutions it picked up the 
magnetism from the speaking microphone circuit, next it reacted on 
the electro-magnets connected to the telephones and caused them to 
speak, and, finally, on passing under the electro-magnet through which 
a steady current was flowing, the whole of the impressed magnetism 
was neutralised and the band wiped clean, so to speak, and rendered 
ready to receive a fresh impression. 

At present this invention is in the early stage of scientific dis- 
covery. It may be used by a telephone subscriber to record an 
important communication, and it promises to afford means of obtain- 
ing a telephone repeater, a problem which has been before the elec- 
trical world for the last 12 years, and which so far has not been 
solved in a satisfactory manner, A telephone repeater would increase 
the range of telephonic speech and decrease the cost of long lines. 
The president of one of the American telephone companies some 
time ago offered publicly a reward of 1,000,000dols. for a Шоу 
экн ш telephone repeater, but the money has not vet been 
earned. 


Telephone Hirmondo.— Amongst the miscellaneous exhibits is one 
by the “Telephone Hirmondo,” which provides news and musical 
transmission alone, but without telephone intercommunication, in 
the city of Buda Pesth. Technically there is very little information 
to be derived from the exhibit, which is rather statistical than 
technical, but I was rather surprised to learn that the number of 
subscribers to the system had increased from 3,750 on January t, 
1895, to 7,560 on January 1, 1900, all the wires being over- 
head. In practice items of news are spoken ipto the main transmitting 
telephones at the central station every quarter of an hour, and such 
items are repeated until a fresh batch is started. So far it is an 
electrical substitute for an evening paper combined with a theatro- 
phone installation. 

I came across а novelty in telephone administration. In the 
capital of Mexico they have absolutely free trade in telephone 
exchanges, which may be erected by any body or company with the 
sole proviso that there must be intercommunication between the 
systems. There are eight separate companies at work, with an 
aggregate of 4,000 subscribers, the average rate of payment being 194. 
per subecriber per month. 

At the meeting of the Electrical Congress various Papers were read 
which have been or will be published. A committee was likewise 
formed to consider the question of unite, and some radical proposals 
were brought forward, which would have involved an entire cha e 
in the existing methods of electrical measurement. The whole 
subject was very keenly debated, and anything in the nature 
of a radical alteration was outvoted. The committee restricted 
iteelf to giving definite names to two of the existing units 
which up to the present had been known as the “C. G. S. unit of 
magnetic field," and the C. G. S. unit of magnetic flux." These 
Probes one were then submitted to a meeting of the official delegates, 
and were practically carried unanimously. A further proposition 
was submitted to the delegates to the effect that electrical energy 
was property, and that its theft should be punishable by law. 
This was also carried. In Great Britain existing Acts of Parliament 
define electrical energy and provide against its theft, but in certain 
countries it has been argued that electricity cannot be weighed, and 
that no punishment can be inflicted for stealing it, hence the above 
resolution. 

In the foregoing curtailed review it is, of course, impossible even 
to refer to many of the excellent exhibits of working apparatus, line 
stores, cable exhibits, and other modern and up-to-date telegraphic 


and telephonic materials and appliances that were to be seen at the 
exhibition. If I have had occasion to omit even a casual reference 
to many beautiful and elaborate exhibits, this is not due to want of 
appreciation, but to the fact that to do justice to all would involve a 
complete treatise on telegraphs and telephones. It is hoped that 
the few remarks I have made on the most striking developments 
will be of sufficient interest to have justified the presentation of this 
Paper. 


ELECTRICITY SUPPLY. 


BY W. A. CHAMEN. 


The following is an abstract of the discussion on 
Mr. Chamen’s Paper on ‘Electricity Supply," read before 
the Glasgow Section of the Institution of Electrical Engineers, 
and reprinted on p. 184 of our last issue: — 


Mr. W. B. SAYERS said that he quite agreed with Mr. Chamen that 
continuous current is the most satisfactory supply for à consumer. Beyond 
the reasons for this given by Mr. Chamen there was the additional reason 
that continuous-current motors may be made with variable speeds economi- 
cally. Until recently difficulties of commutation made it impracticable 
to work a continuous-current motor at anything below its normal excita- 
tion without loss of power and destruction of the commutator, but recent 
improvements had rendered it possible to vary the speed of a motor. This 
the speaker thought was a very great advantage. Motors which were 
installed for continuous current might be шае to drive a machine not at 
nearly the correct speed, but at exactly the correct speed. With reference 
to the question of voltage of supply as supplied to consumers, 250 volts is 
an absolutely fixed supply, and if the supply given either by Mr. Chamen or 
any other engineer were within 4 per cent. of ihe declared pressure Mr. Sayers 
did not see why the Board of Trade should trouble themselves any more 
about it. With regard to Mr. Chamen' reference to the firm of 
Messrs. Mavor and Coulson, he (Mr. Sayers: dil not think that they had 
been sufficiently remembered for their enter; rise and the pecuniary loss 
they had sustained when the supply was take over at scrap value. 

Mr. PICKSTONE referred to the variation in -peed of continuous-current 
motors, and said that it could economicaliv i+ attained, and with good 
efficiency, to a greater extent than that mentioned by Mr. Sayers. His 
firm has succeeded in running the 400-volt motor at 500 volts, and, in fact, 
it seemed to him that the only point was tl:e question of the consumers’ 
lamps, and so far as the station was concerne, there was every possible 
advantage in it for the higher pressure. He hari spoken to Mr. Chamen 
some time before about the possibility and the extent to which the field 
of a machine could be weakened and still 45; ^w of its maximum being 
extracted from it, and Mr. Chamen expres-e1 the opinion that he could 
weaken the field down to zero and still take tle full current from the 
machine, He had recently been experimenting with continuous-current 
motors, and not only had he to diminish the excitation of the motor to 
zero, but he had to excite it to its full strength in the opposite direction, 
For printing work and such like it was pr ile to get a range of speed 
from zero to full speed at good efficiency. 

Mr. J. M. MUNRO said that the Paper just read by Mr. Chamen was 
one of great interest. He had carefully сот: Jered the question as to 
whether it was worth while to adopt the 250 „ls, and had gone carefully 
into the various arguments pro and con. There was a slightly decreased 
efficiency in incandescent lamps with a resultant saving in copper, but the 


conclusion at which he arrived was that Mr. ( it;en. was quite right in 
adopting a 250- volt declared pressure. He acree i with Mr. Chamen that 
the Tramways Department station was not vroperly situated. It should 


either have been further away for a higli-tension system or nearer at 
hand for а low-tension one. A three-wire 59)0-volt supply was also the 
correct pressure for tramway work. 

Lord KELVIN asked Mr. Chamen if it was possible to increase the 
pressure of an installation from, say, 200 volts to 250 volta by simply 
increasing the speed of the engines and Чупап:оз‚ He wished to know if 
the fittings now in use for 100 volts or 200 volte were suitable for 
250 volts. Lord Kelvin had himself said sume years ago that he did not 
think it would be safe to allow a higher pre- ure than 500 volts inside а 
consumer's premises, His lordship also unde interesting reference to the 
development of the incandescent lamp by Swan and Edison. He men- 
tioned that Swan had started by making lui: at 45 volts pressure, and 
that Edison had doubled this pressure, king his lamps suitable for 
90 volts. Since then the pressure of suppi; |i. gradually risen, and he 
was pleased to know that satisfactory 250. t }атарв could now be made. 
It appeared to him that the lamp manufacturers were the prime movers in 
all increases of pressure. 

Mr. P. D. IONIDES made brief reference to the flexibility of a three - 
phase transmiesion and distribution. 

Mr. SAM MAVOR wished to thank Mr. Chamen (ог the kind refer- 
ences that had been made to Messrs. Maver and (Coulson as the pioneers 


of electric lighting in Glasgow. Lord Kelvin, ating as their consulting 
engineer, had advised them to commence wiih : ligh-tension alternating 
current supply to the few large consumer: де! теге over a considerable 
area. A number of years afterwards his v.i ip had recommended the 
Corporation, when consumers began to be оге numerous and nearer to 
each other, to adopt a low-tension supply. 

Prof. MACLEAN gave two tables, showin; the number of stations and 


the pressure of supply in 90 low-tension stations and 76 high-pressure 
stations. 

Mr. JAMES COATS communicated the ї l⁰i¹,jU “With reference to 
the number of electricity supply companies using high-voltage continuous 
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current, Dr. Magnus Maclean mentioned there were only three of 250 volts 
—viz., Glasgow, Govan, and Greenock. I may mention, however, that 
the Scottish Co-operative Wholesale Society (Ltd.), of Glasgow (while 
not a public supply company, yet having a larger output than many public 
companies), were among the firat in Scotland to adopt the higher 
poora It is now about five years since I observed the St. Pancras 

estry had raised their voltage to 220, Glasgow at that time being 
100 volts. About that time I laid down a fair-eized lighting instal- 
lation at a pressure of 220 volts, which has now been working 
for four years without having to renew a switch. Two years 
ago a larger installation was required for lighting and transmission 
of power in connection with six large factoriee, having over 30 motors, 
ranging from à н.р. to 20 Н.Р, I decided to follow in the lines of 
Mr. Chamen, and the plant accordingly was laid down for 250 volts. This 
has now been running for 16 months amongst all classes of workpeople, and 
80 far everything has been very satisfactory. Apart from the considerable 
saving in the cables, my main object in going up to this voltage was to be 
in keeping with the Glasgow Corporation supply, so that there should be 
no difficulty in changing over at any time that the Corporation were able 
to supply the current cheaper than we could produce it. It seems to me it 
is most absurd for the Board of Trade to issue vague regulations which 
apparently can only be read by lawyers." 

Mr. WILLIAM McWHIRTER communicated the following: I must 
first of all congratulate the Glasgow Local Section on having & Paper 
brought before them dealing so admirably with electricity supply so far as 
Glasgow is concerned. With the arguments put forward by Mr. Chamen 
in favour of low-tension continuous current as against alternating high- 
tension in compact areas, I think everyone must agree that it is surprising 
that in face of all the experience gained with low-tension working 
that even now engineers are to be found who have the courage 
to advise the adoption of alternating currents in such areas. No 
fault can be found with Mr. Chamen's decision to adopt the 
full pressure allowed by the Board of Trade, and in my opinion it 
is & grievous mistake that the Board of Trade should now step in, 
making an alteration of only а few volts, which, however, are sufficient to 
interfere with what was most likely in the future to bea universal standard 
of pressure, viz., 500 volts on a three-wire system, and surely the time is 
come when the electrical trades should take up a position and bring 
pressure to bear upon the Board of Trade in such a way that so unreason- 
able a proposal as this alteration should not take effect. Other trades and 
industries have had before now to bring such pressure to bear upon a 
Government department, and surely now is the time for the electrical 
industry to be up and doing. Supposing the Board of Trade argu- 
ment to be that 500 volta plus the drop in the feeder is dangerous, 
then surely one and all will admit that 500 volts cannot be safe. 
That being so, it is much the same as ing an alternating cur- 
rent supply at 1,000 volts, but refusing to paes it at 10,000 volts. 
Mr. Chamen uses a very clever argument in favour of the increased 
pressure when he defines ‘Who are the Corporation?’ There is no 
doubt whatever that, with all deference to such an authority, the pressure 
of 250 volts is not so convenient for the user as a rule; but at the same 
time there is every prospect that this will be only a temporary objection, 
as no doubt very shortly lamps will be found (especially arc lamps) which 
will work as well on the higher pressure and as economically as they have 
hitherto on the lower. Failing this, there is no reason why the reduced 
pressure of electricity, when used in motors, should not be utilised in 
many instances for driving small motor generators, and so getting in 
pressure that may be found most convenient.” 


THE DESIGNING OF LARGE TRAMWAY 
GENERATORS.* 


BY HORACE PARSHALL. 


From a commercial point of view the process of dynamo deeignin 
may fairly be said to consist of determining the different dimentous 
so that some one abnormal condition, brought about by inconsistency 
of speed, current output or voltage, may be balanced against some 
other condition, so as to make the result as a whole satisfactory, 
although the individual constants chosen do not in themselves make 
for highest efficiency. I propose to limit the scope of the present 
article to the consideration of the designing of dynamos where there 
is no inconsistency between speed, voltage and current output, and 
where the individual values as to magnetic flux or electrical current 
are normal and make for highest efficiency. The surfaces of a 
d o are determined from thermal considerations. Particular 
dimensions, however, have reference to the magnetic limit of output. 
Experience has now become so extended, that in the design of large 

enerators the process can be greatly shortened by fixing in advance 
the efficiency as regards energy loss and allocating the individual 
loss to the several parts. Thus, for large street railway generators 
the efficiency may be taken to be between 94 per cent, and 95 per 
cent, and the losses allocated as follows :— 


Per cent. 
C?R loss in armaturtttrree 44% 2:25 
Armature соге loss ооа оао анон нна 2:25 
Field magnet ess; sescseeoeseoone 075 
Commutator lose, СК and mechanical friction ...... ........ 0°75 


The pole-piece loss is here included as a part of the core loss. 
* From the Street Railway Journal, of New York. 


From the temperature rise per watt per square inch, as found in 
practice, and the permissible increase of temperatare, the surface of 
the different parts for a given output is determined by the en 
loss. The increase of temperature per watt per equare inch at the 
periphery of an armature should be from 10°C. to 15°C. A 10°C. 
rise would be a very well ventilated armature ; 15°C. for one that is 
not carefully ventilated, and 124°C. is a good average value to assume 
for the purpose of calculation. This is at a speed of 2,500ft. per min., 
which is normal, but calculations are not apt to lead to wrong results 
if the peripheral speed varies considerably from this result, since, as 
between 2,000ft. and 3,000ft. per min. there is not more than 
10 per cent. variation of temperature rise. These figures refer 

ticularly to the armature core, where the watt loss per square inch 
1s about double that at the cylindrical end connections. In the 
normal case about 35 per cent. C*R loss is at the periphery of the 
core, and the remaining 65 per cent. at the end connections The 
above increase is by temperature thermometrically measured at 
the periphery of the armature. If the increase in temperature is to 
be calculated from the increase of resistance, the corresponding tem- 
peratures would be 15°С. and 22°С., respectively, measured from the 
increase of resistance of the armature aa a whole. 

In the field magnets, the temperature increase per watt per square 
inch external surface is about 60°C. by thermometer and 120°C. by 
resistance. In the commutator, the increase of temperature in the 
normal case is about 15°C. per watt per square inch. In the best 
practice it is the custom to limit the temperature increase of any 
part of a dynamo to 30°С. by thermometric test, or 45°С. by increase 
of resistance, the datum being 25°С. Experience conclusively shows 
this to be a satisfactory value. Hence, an approximate series of 
constants as to the requisite radiating surface for a given tempera- 
ture increase per kilowatt output can be fixed thus :— 

For the field, the radiating surface per kilowatt output would be 
15 sq. in. 

For the armature, the radiating surface per kilowatt output would 
be 18°75 вд. in. 

For the commutator, the radiating surface per kilowatt output 
would be 3°75 sq. in. 
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01 02 
Watts per Pound at 7-5 Cycles per Second. 
Fic, 1.—Testing Laboratory Values for Hysteresis Loss in Good Commercial 
Sheet Steel. 


Referring to the specific method of calculating, the C3R loss in 
the armature needs no specific discussion, although it is the usual 
practice to limit the current density in large generators to about 
1,500 amperes per square inch, the rate of generation by heat at 
40°C. being 5:1 watts per pound loss in copper. 

As regards the core loss, this can be calculated on assumptions 
from tests made on samples of iron as to hysteretic loss. Fig. 1 
shows results of such tests on good commercial sheet steel In 

ractice, however, it is more expedient to establish a curve as shown 
in Fig. 2. In the process of calculation of the core loss, the effect 
of distortion, which in good practice may increase the maximum 
density 30 per cent. should not be lost sight of, since the loss in the 

rojections and соге increases very considerably with such an 
increase indensity. In a well-designed dynamo I should expect the 
densities to be taken so that the average loss in the armature core is 
less than 1 watt per pound. 

Referring next to the commutator, with carbon brushes the 
current density should not exceed 40 amperes per square inch at 
full load. The contact resistance varies considerably according to 
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the condition of the commutator, but a good average result is 
0:03 ohms per square inch of contact ; in other words, there may be 
1:2 volts drop from contact resistance at full load. An ordinary 
pressure of contact is 1:510, per square inch, in which case at а 
peripheral speed of 2,000ft. per minute the mechanical friction is 
about 50 per cent. of the C?R loss. 

As regards the losses in the field magnet coils, these have been 
given in extent. It is usual to calculate the amount of copper, 
assuming 600 amperes per square inch current density ; 750 amperes 
per equare inch is commonly accepted as the limit in good practice 
in large generators. 

erring next to the design of the field magnets, it may be 
remarked that the function of the field magnets may be considered 
that of supplying at minimum cost of magnetic and electrical 
material,a maguetic flux of а certain magnitude and stability, and 
the maximum armature reaction permissible, which is determined 
by the conditions of commutation. In the normal dynamo circuit 
the following values at no load and fullload are typical of a steel 
field-mafmet, multipolar dynamo :— 

| No Load 


Percentage of Densities. 
total m.m.f.  (C.G.S. lines per sq. in.) 
Armature core 275 sese. 60,000 
ln! уркш E 120,000 apparent 
Абар ....................... S 000 
Magnet corre 12 „ 80,000 
CV A 65,000 
Full Rated Output. | 
Armature core 2 nm — ,000 
вей eme m 12 138,000 a nt 
Air gap ккө S0 ажы» j M 
Magnet corre JB. esse 102,000 
РИТНИ NR „ 15,000 


It will be noticed that nearly 80 per cent. of the total m.m.f. is 
concerned with reference to the conditions to be maintained in com- 
mutation. The most economical densities in the field magnetic 


Cycles x Density ` 1,7. 
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Watts per Pound. 
Fic, 2.—Curve Exhibiting the Relation between Cycles per Second x 

Kilolines Density below Slots — 1,000, and Watts per Second in Armature 

on Observed Rəsul 


ore, ts in twenty-three large Multipolar 
Commutating Machines. 


circuit wili, of course, vary somewhat according to the relative 
market value of iron and copper. The surface of the field magnets, 
assuming reasonable depth of winding, as stated above, is determined 
from the C*R loss, the increase of temperature per watt per square 
inch and permissible increase of temperature. The cross-section of 
the field magnet cores is determined particularly with reference to 
the magnitude of the magnetic flux and the most economical density. 
The magnetic flux is, as stated above, fixed from the maximum per- 
missible armature reactions, and the density from the орача of 
the materials The general dimensions, therefore, of the magnet 
coils, as to length and diameter, are within the limits of good practice 
determined by these factors. 'The amount of copper in the field 
9 coils can be conveniently calculated from the following 
ormula :— 


Weight of copper per spool - 31 x (000). 
7 


Curves 3, 4, and 5 show the magnetic properties of commercial 
wrought-iron, cast-iron, and cast-steel. The cores should always be 
of wrought iron or steel, but the yoke may be of cast-iron or steel, 
according to the market value of material. Laminated poles have 
not been a particular success, since they tend to make the flux at the 
pole face unstable as to surging on change of load from the coils 
under commutation. The lea or ratio of effective to maximum 
fl 1x varies somewhat, but with e ring multipolar dynamos does 
not exceed 15 per cent., which n s safely assumed in calculation. 
Their ae does not increase more than 20 
load and full load, or 3 per cent. of the total 
magnetisations, does not greatly influence the amount of compound- 


r cent. between no 


ing. The number of poles with multiple-circuit armature windings 
is determined by the maximum armature reaction consistent with 
commutation, the minimum number of commutator segments, and 
the maximum permissible reactance of an armature coil, and the 
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Fic. 4. — Curve for Good Quality of Cast Iron. 
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Fic. 5.— Curves for Cast Steel. 


сека economical contact resistance, and is therefore determined 
rom the condition determining the maximum current which can be 


ux, so, with normal | collected at a set of brushes, which in the kind of practice under 


consideration does not exceed 300 amperes at rated capacity. 
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Magnetic Limit of Output. 

The limit of output of a commutating dynamo from a magnetic 
point of view is determined from the maximum value ; that having 
regard to heating can be assigned to three independent variables. 
The first has reference to the m.m.f. underneath the pole piece, 
acting to produce distortion in the air-gap, the amount of distortion 
being determined, as was shown by Hopkinson, by the m.1.f. under 
the pole piece (equal to the number of conductors multiplied by the 
current) and the magnetic reluctance around which this m.m.f. acts. 
The amount of distortion can be limited by making this reluctance 
comparatively great, and in the case of projection armatures can be 
made to increase very slowly with the m.m.f. or current in the 
armature by making the initial magnetisation in the projections high, 
э that the reluctance increases greatly with the increase of magnetic 

ensity. 

Secondly, the resistance of the collecting brushes, which, with 
dynamos with brushes at fixed lead for variable load, plays a most 
important part. Since the reversing field is only of proper value for 
one current output, this resistance acts (1) to prevent abnormal current 
when the coils are short-circuited in strength of field not corre- 
sponding to the current output, (2) to increase the rate'at which the 
current falls off in the coils when short-circuited, and (3) to shunt 
into a short-circuited coil a portion of the reverse current, so that 
on leaving a brush the current is in phase with the current in the 
main circuit. 'The contact resistance may be varied according to 
the quality of carbon used, which varies from 599 x 10-* ohms per 
cubic inch to 3,900 x 10-9 ohms per cubic inch, but in ordinary 
practice it is found advisable to limit the contact resistance so that 
the drop in the brushes at full load amounts to not more than half 
per cent, otherwise the commutator becomes excessively large and 
costly and efficient collection difficult. 

Thirdly, the self-induction of the individual armature coils, which is 
а measure of the maximum field strength required for current reversal, 
as also the amount of distortion produced locally in the line of com- 
mutation, this distortion being backward for diminishing current, and 
forward for increasing current. "This inductance voltage, which may 
be calculated from the laws of the magnetic circuit or on the 
basis of 20 C.G.S. to 25 C.G.S. lines per ampere per inch length 
of armature iron, has been limited in value in terms of the volt 
drop in the brushes, with full load current density, and in terms 
of the average strength of magnetic field as expressed by the average 
voltage in the commutator segments under a pole piece. Neither 
method by itself is entirely satisfactory theoretically, but practically 
the results are fairly consistent when the calculated inductance 
voltage does not exceed three or four times the drop in the brushes at 
full load, or ү more than one-third average strength for 
reversal The selt-inductance acts at no-load to prevent the gene- 
ration or abnornal currents in the short-circuited сопа, but at full 
load acts to ко commutation, not necessarily by setting пра 
magnetic field, since this may be nullified by the im. m. f. of the field 
magnets, but by distortion of the magnetic field, so that the current 
in the coils is not properly reversed as it passes from under the 
collecting brush into the open-circuit position. The frequency of 
commutation varies in ordinary practice from 200 cycles to 300 cycles 
per second. The reactance vol is a measure of the damage that 
can be done by a coil when not in proper field strength, and may, 
therefore, be increased if the contact resistance be increased to a 
corresponding extent. 

The absolute frequency of the reversal is dependent on the distri- 
bution and strength of the reversing field. In practice the brushes 
generally cover 34 commutator segments, and are moved forward 
to a position such that the self-induced field at approximately full 
load is overcome by the field of the field magnets. ith the induct- 
ancelimited as above the light load induced currents in the short- 
circuited coils will not be more than one-quarter or one-fifth of the 
full-load current. The limiting value for distorting m.m.f. is 
determined by the initial magnetisations, consistent with heating 
in the projections and conductors, but results of practice indicate 
that the m.m.f. acting under the pole-piece should not exceed 
24 times the entire m. m. f. of the magnetic circuit, or 74 times the 
initial m.m.f. acting in the air-gap and teeth. As will be seen, 
however, from the observations made re the influence of highly 
magnetised projections and latitude in ventilation, these projections 
can vary widely. 

As regards compounding, in good practice the pole pieces 
cover about 80 per cent. of the circumference of the armature. The 
strength of the reversing field, as given above, corresponds in 
& projection armature to a ition of the brushes approxi- 
mately up to the pole, in which case the power of the armature 
for demagnetisation is the number of conductors between the 
poles multiplied by the number of amperes in each conductor. 
The length of the armature being determined by the inductance per 
unit of length and the total permissible inductance, this dimension 
divided into the surface gives the diameter. The remaining dimen- 
sions follow from the various constants set down above. The number 
of commutator segments follows the inductance per coil, and the 
maximum permissible armature reaction. The thickness of the 


brushes is determined from the contact resistance and the width of 
the magnetic zone of approximate uniformity, generally correspond 
ing to the thickness of three to four segments. Thick brushes lessen 
the frequency of commutation, hence, inter alia, the advantage of 
р the pole pieces so as to have the reversing zone as wide as 
possible. 

By the courtesy of E. W. Rice, Jun., I am able to give the follow- 
ing particulars of a generator designed by the engineers of the 
General Electric Co. a number of vears ago. It was particularly 
remarked at the time that the various constants were ideal from a 


designer's pons of view. The practical results in the working of the 

generator have been so satisfactory that it тау be fairly stated that 

this dynamo attains as near perfection as is possible in commercial 
practice. 
Description, 

Number of pole а EE SA PO ETSI EOS ; 10 

КОА Са qc Л ГЛ NaS 550 

JJ%%%õC%éÜ§ i]! À 90 

Terminal volts, full load зев, . 550 

Terminal volte, no load ............................... „ 500 

A ⅛ð» / d ⁵ toy tien 1.000 

Electrical. 

Armature —Terminal volte, full load 550 
Total internal volt kk weve ) 569 
Мо ова ꝰ M M M M ᷣ Öl.; „ 500 
Number of СГС: една канвеер ж Fm ова 10 
Style of nin. коа А Aa naas Single 
Times re 60tranb. (iiu 2. мазза жаыа a Sax assu e e Ка Singly 
Total parallel paths through armature .................... . 10 
Conductors in series between brushes ........................... 180 
Type of construction of winding . Barrel wound 
Number of face conductor 1, 
Number of sls) e 
Number of conductors per 81Utetilllll!çCMccéꝙC 6 
Arrangement of conductors in slot ó wide by 2 deep 
Resistance between brushes, 60 C UU I . . 00155 ohms 
CR drop in armature at 0, oo q qi UteEt eene enn 126 volts 
CR drop in bruah- contact surfacdteſſi kw . . 2˙4 volts 
Total CR g, y NA 19 
Amperes per square inch armature conductors 1,500 

Commutation. 

Volts between segments, average ...................................... ; 61 
Armature turns per pole . — € Saas 90 
Amperes pef ü,, RENE Seda Fan E Ee qu „ 100 
Armature ampere turns per pold . . ß. 18,000 
Lead of brushes (number of segments) . Ios 9 
Lead of brushes (per cent.. . 10 
Demagnetising ampere turns (per cent.) ........... РР? 20 
Demagnetising ampere turns (per pole) ............. perc 5,600 
Distorting ampere turns рег pollli..4 ẽ.ũj. 14,400 

Frequency of commutation, cycles per весопЧ........................ 254 
Coils short-circuited together per brush ........................ ó 
rns per e s]], Eoo ERA qi E IERS А 1 
Turns short-circuited together per brush....................... ‚ 5 
Conductors per group commutated together. 6 

Reactance voltage, one coil (volta) ............................... А... 3°9 

Magnetic. 

Megalines, from one pole no load and 500 volts .............. —— 1:85 

Coefficient, of magnetic leakage . F — 1'125 
Megalines in one pole, no load .............................. бс 2`08 
Megalines in one pole, full Іоад.................................... 2:56 

Armature—Density no load (kilolines)...................... eene. Е 59 
Density ТО Лова. g 8 ; 6? 
Ampere turns, no loacsaſſſſſ k 4ß%k. . 190 
Ampere turns, full load ............... m m 320 

Teeth —Apperent density, no load (kilolines) ......... . . 108 
Apparent density, full load (kilolines) ...... .................... 185 
Corrected density, no load (kilolines) ........................... 108 
Corrected density, full load (kilolinesꝛꝛ77 77 . . 19 
Ampere turns, no load nn 340 
Ampere turns, full load оваа eb rn anu 900 м 

Gap Density at pole face, no load (kilolines ) . 485 
Density at pole face, full load (kilolines )) . wee 485 
Ampere turns, no load .............................. ТИТУ <. 5,000 
Ampere turns, full load .................« оо eene Z 5,700 

Magnet Core — Density, по load (kilolines) ........................ — 8 
Density, full load (kilolines) ............................... M 88 
Ampere turns, no loadeꝛᷣ i eene nnns 880 
Ampere turns, full load HUM UU . . 1,530 

Yoke— Density, no load (kilolines)) . z .. ees 69 
Density, full load (kilolines) .................. . . . Gus 79 
Ampere turns, no load “ . . 640 
Ampere turns, full load ................. é . . . 1,000 


Saturation ampere turns for no load and 569 internal volts 9, 450 
Total ampere turns for full load and 550 volta ............... 12,550 
The density in the core =67 kilolines. 
CxD 75x67 0-50 
1,000 1,000 
and from the curve the value of 0°88 watts per pound is derived for the 
specific weight of dissipation of energy in core loss. 
The total weight of sheet iron in the armature = 12, 600lb. 
Hence, core loss = 12,600 x 0'88 = 11,100 watts. 
The experimentally observed value was 11,000 watts. 
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Thermal Calculations. 

Armature—C?R loss at 60°C. = 1,000? x 0:015 = 12,600 watts. 

Core loss, 11,000 watts. 

Total loss in armature at full load = 25,600 watts. 

Peripheral radiating surface of armature = 12,000 sq. in. 

Watts per square inch of peripheral radiating surface 

Peripheral speed of armature (feet per minute)............... 2,250 

Observed rise in temperature after eight hours’ full load 


run, as determined by thermometer on armature surface 26°С 
Observed rise determined from increase in armature wind- 
ing resistanes ese e Каб ККК ens 58°С. 
Thermometric temperature rise per watt per square inch 
peripheral radiating surface ............... eem renes 13*C. 
True temperatue rise per watt per square inch peripheral 
radiating surface m 19°С. 
Spool windings Total C?R loss per spool at 60°C. ............ 422 watts 
Total external cylindrical radiating surface of опе field spool 1, 550 watts 
Watts per square inch of external cylindrical radiating 
surface ...................... КОКО и . 0 312 
Observed increase of temperature by thermometer on sur- 
face of shunt winding after eight hours’ full - load run... 26°С. 
Mean rise of thermometer nennen tomes 19°С 
Thermometric temperature rise (mean) per watt per square 
inch of radiating surface . 61°С 
Rise of temperature by observed increase in resistance of 
ehünt Finding a senie Pk VERF Va V ede 45°С 
Rise of temperature by observed increase in resistance of 
serios indess жЕр Feu 51°С 
Mean rise of temperature of spool winding from resistance 
measurements 2 58°С 
Temperature rise by resistance measurements (mean) per 
watt per square inch of radiating Ee . 122°C 
Commutator Losses and. Heating. 
Commutator.—Amperes per square inch contact surface 40 
Brush resistance, positive and negative ........................ 0:0024 ohm 
CFR loss at brush contacts, watts .. .. 2,400 
Peripheral speed, feet per minute. . 2,040 
Total watts lost in commutator ............. . "E 5,670 
Radiating surface, square inches ............. F 25 
Watts per square inch radiating surface ........................ 1:55 
Observed rise of temperature after eight hours’ run at full load 22°С. 
Observed rise of temperature per watt per square inch of 
peripheral radiating surface ......... Visi dé e Qu verus ———ꝗ— ... 145°C, 


— ...... 


PHYSICAL SOCIETY. 


At an ordinary meeting held Nov. 9, Prof. A. W. Reinold, F. R. S., 
Vice-President, in the chair, Dr. R A. LEBFELDT read a Paper on 


“ Blectromotive Force and Osmotic Pressure." 
This Paper is an attempt to explain a difficulty in the interpretation 
of the ordinary logarithmic formula for the E. M. F. between a metal 
and solation pointed out by the author at the Dover meeting of the 
British Association. An expression for the E. M.F. of a concentra- 
tion cell is obtained thermo-dynamically upon the assumption that 
the electrolyte is only partially dissociated. A partition is used 
which is permeable to water, but not to the salt or its ions, and the 
conclusion follows that the E.M.F. depends not on the osmotic 
pressure of the metallic ions, but on that of the solution as a whole. 
А graphical representation is given plotting oemotic pressure against 
dilution assuming Boyle’s law to hold, and it is shown that the 
E. M.F. is not proportional to the integral /PdV, but to the converse 
integral /VdP. suming further that the osmotic pressure changes 
according to Van der Naales equation the Е M.F. is greater than 
that calculated from Boyle’s law. If the electrolytic solution 
pressure is calculated from the integral /PdV it comes out 101? 
atmospheres, but if from the converse integral the value 
obtained is about 20,000 atmospheres. A comparison between 
actual E.M.F.s, and those derived from the equation given 
by the author should afford, if the formula is correctly 
deduced from the assumptions made, a measure of how far 
the osmotic pressure deviates from that indicated by Boyle’s law. 
Experiments upon concentration cells have been made by Helmholtz, 
Wright and Thomson, Moser, Lussana, and Goodwin ; but as their 
work was performed upon cells with migration of ions, the calcula- 
tion of the osmotic pressure is rendered uncertain by the introduc- 
tion of the transference ratio. Accordingly the author has measured 
the E.M.F.s of cells without migration, using zinc as electrodes aud 
chloride and sulphate of zinc as salts. The E. M.F. was measured by 
the compensation method, using a Post Office box through which a 
citrrent was sent by an accumulator. The accumulator kept up a 
constant potential difference, and was standardised daily by means of 
a Clarke cell. The experimental results agree with the calculated 
over the range centi- to deci-normal, showing that the deviation from 
the value given by the logarithmic formula is accounted for by the 
incomplete dissociation of the salts. The oemotic pressures are then 
calculated from the E.M.F.s and the values of PV plotted. They 


show irregularities due to the combined effect of the decreasing dis- 
sociation of the salt and the increasing departure from Boyle's law. 
Dividing the product PV by Van't Hoff's factor, determined from 
conductivity values, curves are obtained showing variations similar 
to those observed in the behaviour of gases when subjected to high- 
pressure. 


Mr. WHETHAM said there was one form of membrane which is quite 
permeable to water, and yet does not allow either salts or the ions to get 
through. He referred to the free surface of the solution itself, The water 
being volatile can get out, but the salt cannot. | 

Dr. DONNAN said the'author seemed to have discovered things well 
known ; for instance, the integral / VdP is generally taken as proportional 
to E. M. F. He expressed his interest in the explanation of the difficulty 
in the logarithmic formula, 

Dr, LEHFELDT, in reply, said Goodwin had used the integral / Vd, 
but had not made any numerical calculations by means of it. 


Мг. R. J. SowTER read а Paper on 


* Astigmatic Lenses.” 


An astigmatic lens is one which so acts on rays of light falling on 
it as to produce in general two focal lines in the refracted ray 
system. A lens derived from a quadric surface is the general 
elementary type of astigmatic lens, and in the Paper an ellipsoidal 
lens is selected and considered. The focal lines are parallel to the 
elliptic axes and correspond to the lens powers in these directions. 
These powers are proportional to the inverse squares of the axes. A 
curve drawn through all points on a lens where the material thick- 
ness is constant mey be said to determine a natural aperture for that 
lens. A method of natural apertures is employed to establish the 
various relations set out in the Paper. Ап ellipse is the natural 
aperture for an ellipsoidal lens, a circle for a spherical lens and an 
infinitely long rectangle for a cylindricallens. It is shown that two 
cylindrical lenses crossed at right angles are equivalent to an ellip- 
soidal lens and the power of the combination in any direction is the 
same as that of the ellipsoidal lens in that direction. It is also shown 
that two obliquely crossed cylindrical lenses are also equivalent to 
an ellipsoidal lens, or to two cylindrical lenses of definite powers 
crossed at right angles, or to a cylindrical and a spherical lens, for a 
spherical lens may be replaced by two equal cylindrical lenses crossed 
at right angles. 

Prof. S. P. THOMPSON said he had never, seen this treatment of an 
ellipsoidal lens before, although the extreme case of a paraboloidal lens had 
been considered. The author's method was, as far as he knew, new, and 
would be very convenient to work with. 


Mr. A. CAMPBELL then read the following Papers : — 


(a) “On a Phase-Turning Apparatus for use with Electrostatic 
Voltmeters." 


Electrostatic voltmeters are particularly insensitive at the lower 
parts of their ranges, the divisions closing in very much towards the 
zero point. When measurements of small direct-current potential 
differences have to be made it is an easy matter to add to the voltage 
to be measured a constant voltage large enough to bring the deflec- 
tion to an open part of the scale. If the small voltage to be measured 
is an alternating one it is necessary that the auxiliary voltage should 
alternate with the same frequency and be in phase with it. The 
apparatus deacribed enables the phase of the auxiliary voltage to be 
turned until it agrees with the one to be measured. The phase 
difference referred to is not the time lag, but the angle whose cosine 
is the power factor, and may be called the power lag. The method is 
to get two independent equal voltages U, and Us differing in power 

hase by 7/2 and to add together suitable fractions of these, such as 
{л sin G, U, cos G. The resultant is equal to U,, but with the power 
phase turned through . The unknown small voltage is connected 
in series with an auxiliary voltage and a voltmeter, and the phase 
of the Du voltage is turned until the maximum deflection is 
obtained. 


(6) “Оп a Method of Measuring Power in Alternating 
Current Circuits." 


The circuit in which the power is to be measured is connected across 
the ‘supply circuit in series with a small non-inductive resistance. 
By means of a transformer the small voltage on this resistance may. 
be transformed into one whose power phase is x behind the voltage 
on the resistance. This is added to the voltage on the circuit to be 
measured, and then reversed and added again. The difference of the 
squares of these effective resultants is shown to be equal to a constant 
into the power to be measured. If there is any direct current it must 
be measured separately by a Weaton voltmeter or other suitable 
instrument. 


(c) “Note on Obtaining Alternating Currents and Voltages 


in the Same Phase for Fictitious Loads.” 


When testing instruments for the measurement of large amounts of 
electrical power or energy, it is usually desirable to do so by means 
of fictitious loads, i. e., by applying to the instrument under test 
current and potential difference representing the required load. In 
order to obtain a fictitious non-inductive load with alternating 
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currents, the potential difference and currents should be in the ваше 
phase. The current for the instrument under test is got by means 
of a transformer worked on a 1(0-volt circuit. The potential 
difference in the same phaee is got by allowing the current to flow 
through a non-inductive resistance, and increasing the voltage at the 
ends of the resistance to the required amount by means of another 
transformer. 
The Society then adjourned until to-day (Friday). 


CORRESPONDENCE. 
ELECTRIC TRACTION AND MAGNETIC RECORDS. 


TO THE EDITOB OF THE ELECTRICIAN. 


Sm: When Sir Courtenay Boyle closed the abortive con- 
ference reported in your last issue, he announced that the 
Board of Trade would take in hand the drafting of regulations 
with a view to the reasonable protection of observatories 
against the disturbances likely to arise from neighbouring 
electric tramways. 

In framing such regulations we may be sure that an effort 
will be made to discriminate between the essential and the 
non-essential work carried on at our national observatories ; 
in other words, to draw а line between the work of truly 
national importance on the one hand, and work of purely 
scientific interest on the other. The determination and 
maintenance of the fundamental standards of measurement, 
and tho comparison and certification of sub-standards comes 
clearly within the scope of a State-aided observatory, and 
nothing, it seems to me, ought to be allowed to imperil the 
continuity and accuracy of such work. When, however, 
those interested in observatory work ask for protection for 
scientific work in general it becomes necessary to examine the 
nature and probable outcome of the researches upon which 
our observatories are engaged. Аз а pertinent example, take 
the continuous records of the direction and strength of the 
earth’s magnetic force which have been made for so many 
years at Greenwich and Kew. No one disputes their great 
interest and scientific value in the past, but are they likely to 
prove useful in the future? That is the question for which 
the tax-payer may legitimately demand an answer. Не pays 
the piper; let the more intelligent part of him call the tune. 

Sixty years ago, when Greenwich began its magnetic record, 
we were still in the dark about nearly everything. We had not 
enough facts to generalise upon. Any research that promised 
facts was equally likely to lead to scientifically useful 
discoveries. To-day the case is entirely different. We suffer 
rather from a plethora of undigested facts—the world is 
waiting for someone to co-ordinate them. Such co-ordination 
has of course taken place to some extent as we went along, 
and together with most other branches of science, magnetism 
has made enormous strides; meanwhile Greenwich has 
steadily collected records. 

What have those records contributed as their share in the 
- great advance ? Two—and, I think, only two— wholly isolated 
facts, namely, the secular changes of magnetic force and 
direction, and the disturbances due to solar phenomena. But 
from this 60 years’ patient and wholly admirable work an 
inference should now be drawn which has, I fear, been over- 
looked from excessive zeal for facts. We may safely infer that 
no facts of a novel character will be forthcoming, no matter 
how long and how carefully the record is continued. Nature 
does not reveal her secrets to those who, in gathering the 
myriad flowers of the field, forget to look for traces of the 
path. Do not misunderstand me. The facts to which I have 
referred were of such a natnre as necessitated an enormously 
long series of observations, and the work has been done with 
а regularity and precision which could, perhaps, only be 
secured in a Government observatory. But the research has 
already achieved the end for which it was set on foot, and its 
further continuance, although desirable апа interesting 
enough, is, in my opinion, no longer a matter of primary 
importance. The secret of the earth’s magnetism will be 
discovered in the laboratory. The secret of the sun’s 
magnetic influence awaits the man who will unlock the door. 
The ‘key lies ready to his hand where Maxwell left it, and 


perhaps if I indicate where, in my view, that key is to be found, 
my argument against the mere multiplication of facts of one 
species will gain a little force. 

We have traced colar radiation down through the spectrum 
until it could no longer be detected by Langley’s bolometer. 
But we have no reason to believe there is any sudden limit to 
the wave lengths the sun is capable of emitting, nor does it 
necessarily follow that his emission is uniform. A solar 
disturbance may quite conceivably start short trains of waves, 
of varying amplitude. A sudden electric discharge in the sun 
would give rise to a train of waves of gradually diminishing 
amplitude, much like those from a discharging condenser. 
Such trains would quite naturally be more frequently initiated 
in the centres of solar disturbances—sun spots—and would as 
naturally lead to magnetic disturbances here on the earth. 

I am told there is a well-authenticated instance of a brilliant 
line of light being seen to flash, across the centre of a sun spot 
and vanish; and that at the proper interval a measured 
magnetic disturbance was recorded here. | 

There is the key ; but it is useless to hunt for alternating 
waves with a magnetometer. All you can ever hope to obtain 
is a minute differential effect due to a want of symmetry and 
а varying amplitude of wave. Sixty years ago electromagnetic 
waves had not been heard of; a magnetometer measured 
magnetism, therefore let us watch the earth’s magnetism with 
it: a perfectly scientific method—60 years ago. But in the 
time that has elapsed since they started a record at Greenwich 
Maxwell has lived, and we now know that radiation from the 
sun must be of an alternating-wave type. There may be 
other kinds also, but that at least must exist. What we have 
to do now is to hunt for it with tuned coils and condensers 
with sensitive alternate-current detectors in circuit. Whoever 
does this and discovers one novel fact will not have laboured 
in vain, and with two facts to his credit he will have equalled 
the 60 years’ record of the magnetometer. 

Judged by the considerations advanced in this letter, the future 
continuity of magnetometer records is hardly a matter of vital 
consequence either to the nation or to science. Such value 
as the records might possess in the future is not sufficient to 
warrant any extensive restriction of the means of locomotion 
rendered necessary by our rapidly-growing urban population, 
and it cannot be denied that the protective measures put 
forward at the conference would, if adopted, constitute a 
severe tax upon electric tramways, and, indirectly, upon those 
who use them. 

In conclusion, let me remind the eminent men who held 
briefs for the observatories that the mere collecting of facts, 
apart from constant co-ordination with our advancing know. 
ledge, so far from remaining a truly scientific method may 
easily tend to degenerate into something verging on the 
pedantic.— Yours, &c., Sypney EvERSHED. 


London, Nov. 21, 1900. 


PROF. PERRY’S PRESIDENTIAL ADDRESS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sm: In replying to a request to join in a discussion on 
some of the questions raised by Prof. Perry in his recent 
address, it seems necessary to limit oneself to a few remarks on 
one or two points only, as the attempt to do more would occupy 
too muchof your space. Broadly speaking, I think Prof. Perry’s 
address may be considered to be an entreaty for greater 
originality and effectiveness in British electrical engineering. 
Electrical engineering as an applied science is remarkable for 
its illimitable possibilities and rapid advances, Things we 
thought new and wonderful in 1882 are long ago on the 
scrap heap. Every year sees some unexpected develop- 
ment. Hence an electrical engineer cannot stand still. 
He must keep moving, or else fall out of the pro- 
cession. The problems presented to him are always new ones, 
and, accordingly, if he is not an investigator he becomes 
only an imitator. If British electrical engineers are not to 
become simply salesmen and factors of ideas and plant 
imported from abroad they must be inventors, originators, 
investigators, and makers of new things, not simply dealers 
in second-hand knowledge and machinery. To do this they 
must become and remain before all things scientific men and 
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experts in theoretical and experimental investigation. The 
young electrical engineer's intellectual outfit must therefore 
include the power of tackling new problems with 
the best tools. At the bottom of all this lies his 
school education. It is impossible to deny that one great 
fault of our public school teaching is the small real knowledge 
resulting from an enormous expenditure of time, because 
methods of instruction are faulty. Mental energy is frittered 
away in trying to do too many things at once, and nothing 
is, therefore, done very well. The public school boy spends years 
over Latin, Greek, German, French, and English grammar, and 
a smattering of mathematics and science thrown in. He then, 
perhaps, comes, at 17, 18, or 19 years old, to а technical college 
to be trained for the engineering profession. Itis then very fre- 
quently found that he has not the slightest knowledge of 
mechanical drawing. His school mathematical master has never 
taught him to plot curves from equations. He has never seen а 
slide rule. He cannot handle a table of logarithms. His 
trigonometry hardly extends beyond a little symbol juggling 
with sin А and cos B. His knowledge of the elements of 
differential or integral calculus is nil. He has not the ghost of à 
notion how to solve simultaneous linear equations by deter- 
minants or made any beginning in the study of mechanies. His 
hand has never been trained to dexterity in the physical or 
chemical laboratory. His observational and originative 
faculties are dormant, and he can speak no language but his 
own. He has probably not any idea what really hard study has 
to be given to a subject to become proficient in it. With this 
inefficient school training the college time has to be spent in 
beginning to learn things that ought to have been taught 
at school. 

The time at the technical college has, in consequence, to be 
taken up in acquiring the merest elements of science. 
Students who ought to be conducting research and training 
themselves in conquering difficulties when left alone are, for 
the most part, learning the use of the simplest instraments of 
investigation. Too much time is given to attending lectures 
and writing down things heard with a fountain pen in a note- 
book ; far too little to real private study and serious reading. 
In some colleges much of the student’s day is taken up with 
flitting about from one lecture room and subject to another. 
The only way to master a subject is to give the mind up 
wholly to that subject for a time. 

The personnel of our electrical factories and firms is drawn 
to a considerable extent from the ranks of the students in 
technical colleges. Hence the degree of skill brought to bear 
by them in solving the problems presented in electrical manu- 
facture will depend greatly on the completeness of their 
training in the art of scientific investigation. If they are 
badly equipped in this respect, or are amateurish, superficial, 
or without powers of initiative, the consequences are seen in 
want of originality or unscientific manufacture. 

Whilst, therefore, thoroughly agreeing with the claim which 
Prof. Perry makes for higher scientific training for men intend- 
ing toenter the electrical engineering profession, and admitting 
the necessity for improved methods, improved appliances, im- 
proved laboratories, improved teaching in technical subjects, 
I say that we have to go further back still and insist on 
reforms in public school teaching which shall enable the 
boy between 14 and 18 to get more real attainment, more actual 
practical knowledge and skill, more intellectual strength than 
as a rule he does obtain for the expense and pains spent in 
teaching him during these four important years. To do this 
we may have to curtail a little the excessive devotion to 
athletics and the hours spent in amusements; but the time has 
come when Britons have to look certain facts squarely in the 
face, and one of these is that the scientific education for the 
technical professions is more thorough in other countries than 
in our own.— Yours, &o., J. A. FLEMING., 

University College, London. 


THE AUTOMOBILE CLUB TRIALS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: In your last issue you give figures relating to the 
Tuesday's run of the National Motor Carriage Syndicate's 
Joel car (No. 8), which are not in accordance with the 


observer’s results. The figures should be: Distance travelled 
87 miles, not 842; time, 5 hours; average speed, 7:4 miles 
rer hour; highest current noted, 119 amperes; lowest, 
85 amperes recuperating—i.c , charging down hill; average 
of 61 readings, 4675 amperes; volts at starting 83, and 
30 at finish, taken whilst running. The batteries are in 
parallel, so that 28 amperes is the average per cell.—Yours, 
&o., Henry F. Jog. 
London, Nov. 20. 


[The figures we published were sent us by the secretary of 
the Automobile Club. Probably the difference in the two 
figures is accounted for by the 2-mile detour mentioned in our 
report.—Ep. E. 


MEMORIAL TO THE LATE MR. G. J. SYMONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: On May 81 a meeting was held at the Rooms of the 
Royal Meteorological Society to consider the question of a 
memorial to the late Mr. G. J. Symons, F. R. S., the distin- 
guished meteorologist and founder of the British Rainfall 
Organisation. It was resolved unanimously that the 
memorial should take the form of a gold medal, to be awarded 
from time to time by the Council of the Royal Meteorological 
Society for ‘distinguished work in connection with meteoro- 
logical science. 

An Executive committee was appointed to take the necessary 
steps to raise a fund for that purpose. We have now mucli 
pleasure in stating that their appeal has been very heartily 
responded to, not only by meteorologists, engineers, and 
representatives of other branches of science and industry, 
but also by personal friends and admirers of the late 
Mr. Symons in all classes. 

The committee have decided to keep the list open until 
the end of January, 1901, in order to allow all who have in 
any benefited by Mr. Symons’ advice and assistance to 
contribute to the memorial fund.—Yours, &c., 

C. TREODORE WꝭILLIAMs, M. D., Treasurer. 
R. MzLDoLA, F. R. S., 
Wm. MAxkrorr, 


70, Victoria-street, Westminster, S. W. 


| Secretaries. 


LEGAL INTELLIGENCE. 


Chamberlain and Hookham v. the Bradford Corporation. 


In the Chancery Division, on Tuesday, Mr. Justice Kekewich had before 

him the case of Chamberlain and Hookham (Ltd.) v. the Corporation of 
Bradford by way of appeal by plaintiffa from a decision of the taxing 
master as to the principle on which the costs in the recent action should be 
taxed. 
Mr. FLETCHER MOULTON, Q.C., appeared in support of the appeal, 
andsaid the action was brought by plaintiffs for alleged infringement of a 
patent for an electricity meter. The action was tried before Mr. Justice 
Farwell who decided in favour of defendants. When the matter came 
before the taxing master he decided that defendants, being a public body, 
were entitled to have their costs of the action as between solicitor and 
clients. Аз а matter of fact, the real defendants were the British 
Thomson-Houston Company. The Bradford Corporation were only nominal 
defendants, the fight being really between Chamberlain and Hookham and 
the Thomson-Houston Co. That being so, he contended that the 
case did not come within the provisions of sec. 1 of the Public Autho- 
rities Protection Act, 1893. As the letting out of these meters by 
the Corporation was only a permissive act by the terms of their 
provisional order, the act did not apply, and the Corporation were 
only entitled to have their costs taxed in the usual way. He 
submitted that the 1893 Act was never intended to apply to such a 
case as the present. There was a great difference in a public body being 
* compelled " to do something by reason of ita provisional order and being 
* permitted" to do it as in this case. 

His LORDSHIP, without calling on defendants’ counsel, said he had not 
the slightest doubt about the point raised. The defendant Corporation 
were empowered by their Act of Parliament or provisional order to main- 
tain electric power, and, among other things, to let out meters for hire. 
In those circuuistances, he thought the case came within the terms of sec. 1 
of the Public Authorities Protection Act, 1898, and that the taxing 
master was right in holling that the Corporation were entitled to their 
costs as between solicitor and client. 
costa. 

Leave to appeal was granted, 


The appeal must be dismissed, with 
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Phibbs v. Allam. 


In the City of London Court, on Tuesday, before Judge Snagge, an 
action was brought by Mr. J. Pullar Phibbs, electrical engineer, to recover 
£24. 11s. 7d. for electrical fittings supplied to Messrs. E. P. Allam & Co., 
electrical engineers. . 

Mr. NICHOLLS, plaintiff's counsel, said that just before the opening of 
the Paris Exhibition defendants were employed to supply and fit up 
certain electrical fittings in the exhibition. Defendants knew plaintiff had 
а representative in Paris, and as they wished to be supplied in Paris with 
what electrical fittings they required, they asked plaintiff to permit them to 
order the goods of the firm with which plaintiff was connected (the Société 
de Central Electrique). That was agreed to, it being understood that 
plaintiff was to pay for the gooda so ordered, and defendants were to re- 
purchase the goods of plaintiff. That was done, and plaintiff asked 
to be reimbursed the sum he had paid, together with some small additions 
by way of profit. Defendants, however, objected to pay. The plaintiff 
had taken the risk of the matter, and had paid for the goods. He 
was allowed certain trade discounts, and those he had practically halved 
with defendants. In all £36 had been paid, and plaintiff was charging £8 
for profit. It was absurd for defendants to suggest that plaintiff ought to 
be content with the prices which similar goods would have cost in London, 
as everybody knew that electrical fittings were more expensive in Paris 
than in London. The French Board of Trade requirements were more 
severe, and materials cost more. Plaintiff repudiated the suggestion that 
he was simply an agent for the French company, and that he was to be 
satisfied with the ordinary commission by way of discount. In some of 
the invoices he was allowed 35 per cent. discount by the French house, but 
in those instances he only allowed defendants 15 per cent. He had charged 
the defendants 20 per cent. profit all round, thinking that fair and reason- 
able. There was no definite bargain made. Twenty per cent. profit was 
very much below the ordinary custom of the electrical trade. Defendants 
had paid plaintiff £35. 15s. 1d., which was £1. 153. 5d. less than he had 
sent to the French house. 

Defendants urged that plaintif had paid too much for the goods 
which were ordered by defendants. Electrical goods were much cheaper 
in France than in England. The electrical fittings were to be supplied 
at ordinary trade prices. In England they obtained the usual trade 
discount for all electrical goods ordered. They (defendants) could have 
bought for cash the same goods which plaintiff had supplied them with 
through the French house for less money than plaintiff was now charging 
them. Electric cable was certainly cheaper in France than in England. 
The standard of quality was not so high abroad as at home. 

Judge SNAGGE considered plaintiff's charges were not unreasonable, and 
there would be judgment for plaintiff for the full amount claimed and costs. 


National Telephone Co. v. Gulliver & Co. 


In the Westminster (London) County Court, on Monday, Judge Lumley 
Smith and a jury heard a claim for £17 (a year's telephone rental in advance). 
Defendants counter.claimed £2) damages against the corupany for failing 
to carry out their contract to give a telephone service. Plaintiffs’ case 
was that an ordinary agreement was entered into in 1898, under which 
defendants’ works at Belvedere-road, S.E., and their stores and office 
premises at Argyll-street, W., were connected with the company's servic 
at a rental of £17 per annum, payable in advance from Dec. 12, 1898. 
There was a difficulty at first, and the company consented to make a rebate 
by starting the year from Feb. 14, 1899. The first year's rent was paid, 
and defendants, when the next payment became due in February, 1900, 
demanded that the date for payment should be altered to April 1. The 
company refused, and now sued for the rental. Defendants had been 
taken off the service. The contract was, as usual, for five years. 

On the counter-claim evidence was called to show that plaintiffs never 
had supplied a complete service. Under the first clause of the agreement 
they were to “erect and maintain in good working order the subecriber's 
exchange line and instrument," and under the second clause to “ repair 
and restore the line and use every endeavour to speedily restore communi- 
cation in the event of breakdowns.” Defendants pleaded that their 
telephone used to ring up every five minutes “for nobody," and when 
required was found to be out of order. 

Plaintiffs, in reply, contendel that every effort was made to give 
defendants the best service possible in telephonic and electric knowledge. 

Counsel for plaintiffs pointed out that the contract set out that the 
conditions were “subject to the performance by the subscriber of the 
conditions herein named." Defendants did not perform their part of 
the contract, as they did not pay their rent, "Therefore plaintiffs were 
justified in stopping the service. 

The jury found for plaintiffs on both the claim and counter-claim, the 
latter by the judge's direction. 


“ Electric" Belt Case. 


At Westminster (London) County Court, on Tuesday, Judge Lumley 
Smith, Q.C., tried an action brought by Messre, Pulvermacher (Ltd.), 
belt makers, to recover £4. 4s., balance of the cost of an electric“ belt. 
Defendant was a Mr. H. Mott. Plaintiffs’ case was that in September they 
sent defendant a concentrated electric belt," price five guincas. 
Several months after the belt was returned by post with a request that a 
portion of the amount paid should be returned. This was refused, and 
the present proceedings instituted. Defendant admitted ordering the 
belt, which was required fora special purpose, and it had failed to effect 
that object. After wearing it for a little time his head ached, and gradually 


pains became severe, and he left it off every other day. Later he became | 


| so bad that а doctor had to be called in. A great portion of that time he 


was unconscious, and had never been well since. 

The MANAGING DIRECTOR of plaintiff company said there were 
many thousands of these belts sold. They generated oxygen and hydrogen 
in the muscles. 

The learned JUDGE wanted to know all about it, and invitel witness 
to explain, which he did by saying that “ galvanism produces oxygen and 
hydrogen through the circulation, through the liquid matter, the blood, 
and the moisture and the nerve matter.” The term “concentrated '' 
meant every half an inch there was a battery of cells; “not concentrated ” 
meant a battery of cells every iach. 

The JUDGE : How do you spell cella? (Laughter.) 

WITNESS went on to say that these belts would cure headache in 
two minutes. 

The JUDGE remarked that plaintiffs issued a book, on page 19 of which 
was printed: besides having the widest range of curative efficiency in 
all the ailments flesh is heir to.” 

WITNESS: We do not guarantee to cure anyone. We can prove it 
will cure. 

The JUDGE: Defendant says it did not do him any good, and I dare 
say sometimes they do not, 

WITNESS: If he had written to say how it had answered we should 
have told him what to do. "These belts lasted about 18 months, or until 
the zinc was eaten away. 

The JUDGE: What is the manufacturing cost of these belts ! 

WITNESS : I cannot say. 

The JUDGE: About half a guinea ? 

WITNESS: I cannot say. 

DEFENDANT eaid he had purchased the belt as it was represented it 
would do him good. Не kept it for а month and then returned it. 

The JUDGE said the order for this belt was given in reliance upon a state. 
ment in a book published by plaintiffs that the belt bad the wideat range 
of curative efficiency in the ailinents flesh is heir to." Defendant filled 
up their form, describing his state of health as "low-spirited, irritable, 
loss of strength and overwork.” He received the belt,and, so far from 
doing him any good, he now stated its effect was to make him seriously 
ill. He (the judge) held that the legal position was that the warranty 
given with the belt was that it would do defendant good, and defendant 
was therefore entitled to say that the belt was no good to him, and that 
he would pay no more than the one guinea which he had deposited 
with hisapplication for this thing to be supplied. There would be judgment 
for defendant, but without costs. 


Cameron's Trustees and Others v. P. C. Middleton & Co. 


Sheriff Burnet has issued an interlocutor in this action, which was for 
an interdict against the defendants from carrying on their electricity 
works at Cults, Aberdeen, on the ground that the works were a nuisance 
to the inhabitants, and diminished the value of property in the vicinity. 
Sheriff Burnet finds that the noise of the working of the engines at the 
station is such as to cause the pursuers material discomfort and 
annoyance, and to sensibly restrict and diminish the use and 
enjoyment by them of their respective properties adjoining the 
electric lighting station, and that the noise tends materially to diminish, 
and has diminished, the value of the pursuers’ properties. He finds in 
law that the noise is a nuisance, and the defenders are to lodge, within 
14 days, a minute stating what measures they are willing to adopt for 
abating the nuieance, and the pursuers have 14 days thereafter to reply to 
the defendants’ suggestions. Leave to appeal was given. 


Merciers Patent (Ltd.) v. New Flint Colliery Oo. 


At the Manchester Assizes last week plaintiffs sought to recover £120, 
balance due for work done and goods supplied in connection with putting 
up in the colliery electric and telephonic installations and supplying certaiu 
spare parts of machinery. The colliery company pleaded that nothing was 
done, ro goods were supplied, prices were excessive, and the apparatus 
was defective. They had, however, paid on account £175 out of £295. 
Mr. M. Mercier, managing director of tbe plaintiff company, said it was 
true that when the telephone was erected it frequently failed to act, but 
this was due to an unusual amount of water in the pit and to the mis- 
handling by employés of the Colliery Company. In the result, judgment 
was given for plaintiff for £90 and costs. 


Recording Telegraphs (Ltd.). 


. Mr. Justice Wright, on Wednesday, in a creditors petition asking for a 
supervision order, made the order asked for. 

Counsel stated the accounts of the company consisted chiefly of shares 
which, if judiciously placed on the market, would, it was thought, realise 
sufficient to meet the claims of creditors, leaving something probably for 
the shareholders. 


Toppin v. Sanderson, 


In the Lord Mayor’s Court (London), on Friday, Sir Forreat Fulton and 
а special jury heard an action in which Mr. E. Toppin, a surveyor, sued 
Mr. A. J. Sanderson, managing director of the Electrical Inkless Printing 
Syndicate (Ltd.), to recover £200 cash and 4,300 fully-paid £1 shares in 
the syndicate under a commission note, The case has been previously 
reported (The Electrician for Oct. 26). The jury found verdict for plaintiff, 
and judgment was given for £4,500, to be reduced to £200 on 4,500 shares 
being transferred to plaintiff. | | | 
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Taff Vale Railway Co. v. Amalgamated Societ y of Railway 
Bervants and Others. 


An appeal against the recent decision of Mr. Justice Farwell (ia the 
Vacation Court) was heard last week before the Master of the Rolls, 
Lords Justices Collins and Stirling. 

It will be remembered that Mr. Justice Farwell gave judgment for the 
plaintiffa in an injunction action to restrain the Amalgamated Society of 
Railway Servants and Richard Bell and James Holmes, their servants, 
from watching or besetting the Great Western Railway Station at Cardiff 
during the recent strike of railway employés in that town. It was against 
this decision that the present appeal action was brought апа the Master 
of the Rolls read the judgment of the Court granting the appeal with costs 
against the Taff Vale Co. in both the upper and lower Courts. 

Leave to appeal to the House of Lords was asked and granted. 


Crompton & Oo. (Ltd.) v. Albright. 
This was a case in the list for hearing before Mr. Justice Farwell in the 
Chancery Division on Wednesday, when counsel informed his lordship 
that the parties had come to terms and the action would not proceed. 


Workmen's Compensation. 

Cropper v. Tay Spinning Co.—Recently, at Oldham County Court, 
Judge Bradbury delivered judgment in an action which raised an impor- 
tant question under the Workmen's Compensation Act, which, he said, 
had not, so far as he knew, been previously decided. The Court of Appeal 
had held that where а workman entered the employment less than two 
weeks before an accident the act did not apply. In Cropper v. Tay 
Spinning Co. the plaintiff had been altogether over six months in the 
employ of the company, but that employment had not been continuous, 
and he had only been working eight days without a break before the acci- 
dent occurred. Plaintiff first entered respondents’ employ in August, 1899, 
and left on Dec. 18 to work for another fen He returned to respondents’ 
employ on Jan. 11, 1900, and worked to March 15, when he was injured, 
and was away until April 6, when he returned and worked until 
the 14th, when the accident, which was the subject of this 
arbitration, occurred. Now there was no doubt the break in the 
employ from December to January put an end to the continuous 
employment, and the previous period of employment was clearly shut out 
from the claim. The evidence was that the applicant was paid 17s. a 
week of 55 hours, and by the terms of the employment no notice was 
required. When the first accident occurred, on March 15, applicant was 
paid*off, and the third week after was paid 8з. 6d., not as wages but as 
compensation, and when he went back on April 6 the foreman swore that 
he was re-engaged. These facts led him (the judge) to the conclusion that 
the employment ceased on March 15. The legal effect of this was 
determined by two decisions of the Appeal Court that two weeks’ 
employment was necessary to ascertain the average weekly earn- 
ings as a basis of award. There were also a number of decisions, 
which established the principle that the Courts must only take into 
consideration the last continuous employment, and were not entitled to 
consider previous terms of employment. He was therefore forced to 
decide that the applicant in this case was not entitled to compensation, 
and there must be a decision for the respondents, If, however, the case 
of Lyons 7. Knowles was reversed by the House of Lords, it would apply 
to this action, and his award, therefore, would not be drawn up until the 
Lords’ decision in that action was given. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


he 


APPOINTMENTS VACANT AND FILLED. 
An engineer-in-charge is wanted immediately for a high-tension 
alternating station. Applications to Mr. C. D. Copland, borough 
electrical engineer, Newport (Mon.) See advertisement. 


Middlesbrough 5 require an assistant engineer at their 
electricity works; also a cable jointer. Further particulars are 
given in advertisements, and applications must be sent to the town 
clerk by 29th inst. 


An experienced tramways engineer is required for a large tramway 
system. See advertisement. 

Colchester Electric Light and Power committee require a jointer. 
Applications by 30th inst. See advertisement. 

An assistant engineer, experienced in preparing plans for con- 
struction of electric tramway track, is required by the Rochdale 
borough engineer. Applications by 26th inst. 

Worcester Electricity committee require a mains superintendent, 
Applications to electrical engineer by 28th inst. 


Mr. William Henry Grimsdale bas been appointed borough 
electrical engineer at Warrington. He served his apprenticeshi 
with Messrs. J. G. Statter & Co. at West Drayton, and afterwards 
went into the shops of Messrs. James Swinburne & Co. at 
Teddington, with whom he stayed nearly two years. Theoretical 
training was obtained in the laboratories of University College, 
London, where Mr. Grimsdale studied under Prof. Fleming for two 
sessions, and in the final examination gained the prize for electrical 
engineering and the certificate of honour for machine.design and 


construction. | During a stay of 2} years with Mr. A. H. Preece, 
Mr. Grimsdale was engaged in the design of several stations and in 
testing and inspecting the plants. Afterwards he was assistant 
engineer and clerk of works to Mr. G. G. Bell at Hammersmith for 
twelve months, and since December, 1899, has been engaged under the 
Electric Light committee of Warrington in supervising the erection 
of the plant and mains for their electric lighting scheme. 

Mr. Wm. Sillery, A. I. E E, has been selected by the Wrexham 
Electricity committee for the position of borough electrical engineer. 
ae committee: choice has not yet been formally ratified ds the 

uncil. 

Mr. J. E. Symonds, of the Kimberley Telegraph Department, has 
been appointed inspector of telegraphs A the апааа 

Mr. Dryburgh has been appointed assistant engineer at Doncaster 
at a salary of #9 per week. | 


Argentina.—The Review of the River Plate announces that an 
а syndicate is negotiating at Tucumän for a concession for 
utilising the waters of the River Lules for generating electricity. 

The calcium carbide factory of Messrs. Mann, George & Co. 

representing Visconde E. de Boismenu) was recently inaugurated in 
órdoba, current being obtained from the Córdoba Electric Light 
and Power Co. at Rio Cuarto, 

The tender of the Compania Transatlantica Alemana has been 
кре for 78 arc lamps to be placed in certain streets in Buenos 

yres. 

Ashington.—A complete new electric lighting plant has just 
been put down in duplicate for the Ashington Co-operative Society 
by the Gateshead Electric and Mechanical Supply Co., under the 
supervision of Mr. J. A. M. Collier, managing director of the com- 
pany. The plant consists of a Tangye oil engine driving a Taunton 

ynamo, giving an output of 100 amperes at 110 volts.” 


Bangor.— Already the Council have had to consider the question 
of extensions. The electrical engineer (Mr. P. Ё. White) reported 
that they were supplying current to about 4,900 8 c.p., and as the 
station was originally designed to supply only 4,000 lights, it was 
recommended to put down an additional 200kw. steam dynamo. In 
supporting the recommendation of the Lighting committee, the chair- 
man (Dr. Gray Edwards) said it was estimated that by Christmas 
they would be called upon to supply current for 6,000 jun е No 
one dreamt that the electric light would be taken up во well in the 
first year; he did not himself anticipate that 4,000 lights would be 
taken up before the end of three years. Their present plant was not 
capable of meeting such a demand. No firm would deliver the new 
unit of plant under less than 10 months, and it was, therefore, a matter 
of great urgency that the committee should have power to borrow 
the necessary e Ву ап expenditure of about £2,500 they 
would get additional plant which would double the present capacity 
of the works. Their total capital expenditure amounted to about 
£16,000, and by providing a new unit of plant they would raise the 
capacity of the works to nearly 12,000 lights. He believed the works 
would be a perfect success, and that they would realise a good profit 
after they had started to work properly. The proposal was adopted. 


Barnsley.—Application is to be made for sanction to borrow 
£20,000 for extensions of the electricity works. At the Council 
meeting on Tuesday, the chairman of the Lighting committee 
(Councillor Brady) said they had already exhausted their present 
powers, and owing to the increasing demand for current it was 
necessary to have further powers. All the money would not be 
spent at once, probably not more than £7,000 in the financial year, 
but before the end of 1902 nearly the whole of it would be expended. 
They commenced supplying electric current on Feb. 17 last to 
48 consumers with an equivalent of 3,800 8 c.p. lamps, but now they 
had 177 consumers, equivalent to 12,000 8 c.p. lamps. The com- 
mittee'a report on the subject was adopted. 


Bournemouth. —The Council have received certain proposals from 
the Bournemouth and Poole Electricity Supply Co. in regard to the 
purchase of the company's 3 by the Council, and an expert 
is to be called in to advise the Counci 

Bradford.—The electrical equipment of the new Whetley Hill 
and Thornbury-Stanningley electric tramway routes have been 
inspected by Mr. A. P. Trotter and are now open for traffic. 


Bray.—Mr. Thomas Tomlinson took up his position as electrical 
engineer to the District Council on the 5th inst, and in a report 
which has just been presented to the Council he states that the plant 
was overloaded and that the reserve was not of sufficient capacity. 
Additional plant is therefore being put down. i 


Bromsgrove. —The company which recently obtained an order to 
construct a light railway in Bromsgrove and district are applying 
for a provisional electric lighting order. Meesrs. Pritchard, Green 
& Co, Birmingham, are acting as engineers. 

Canal Haulage.—In the report of the Com ie Générale de 
Traction Electrique sur Voies Navigables, of Brussels, it is stated that 
the company's system of electrical haulage on canals is now in 
successful ‘operation an. the Bruseels-Charleroi canal between 
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Ruysbroeck and Virginal, a distance of 22 kilometres. The company 
haa also secured concessions to furnish current for electric lighting 
to 11 towns and villages on the line of the canal. 


Cleethorpes.—The consulting engineer (Mr. C. S. Vesey Brown), 
iu à recent communication to the Electrical committee, said there 
had been u considerable advance in the prices of electric cables and 
electrical machinery since his report last year, amounting to as 
much as 30 per cent. for cables. He submitted estimates of three 
schemes, amounting to £19,129, £20,072, and £17,388 respectively. 
The committee have decided to erect 48 arc lamps instead of 41, but 
as to the estimates no recommendation was made, as the local tram- 
ways company had not complied with the request for particulars of 
contracts entered into in relation to their power station. 


Colne.—Anu inquiry was held here last week into the application 
of the council to borrow £30,000 for electrical works. The town clerk 
(Mr. A. Varley) appeared in support of the application, and said it 
was the intention to supply current for public and private electric 
lighting and also for operating the Colne and Trawden light railway, 
which 1s to be constructed by Messrs. Greenwood and Batley. The 
borough electrical engineer (Mr. A. G. Cooper) submitted plans and 
estimates. He put the total income at £3,000 per annum, and 
anticipates a net profit of £279 on the first year's working. The 
chairman of the Electrical committee (Councillor J. P. Hewitt) 
also gave evidence in support of the application, which was 
unopposed. 


Customs Dues.— Under the tariff now in operation in Bermuda 
electric cable and electric cable machinery and apparatus imported 
by any company or person under contract with Her Majesty’s Govern- 
ment with a view to establishing and maintaining telegraphic 
communication with places beyond sea is admitted free of duty. 


Dartford.—An unanimous resolution to apply for a provisional 
order to authorise the construction of electric tramways has been 
passed by the Council. 


Death from Electric Shock—At Cape Town, on Oct. 23, 
Mr.C. Shaw Nicholson, resident пивнице assisted by Мг. Ј. Denham, 
electrical engineer to the Cape Government Railways, acting as 
assessur, completed an enquiry into the death of a European, named 
Leopold J. Smith, aged 52, who was killed by contact with some live 
broken tramway trolley wire at Claremont. Evidence was given that 
а tree to which the trolley wire was connected had been blown down 
during a gale. In а statement handed in by Мг. W. Macmaldrow, 
managing engineer to the Cape Town Electric Lighting Syndicate, 
he locates the accident in the following way :— 

From the transforming station 12 wires cross the road at a height of 
21%. from a standard outside the transformer-house to an extended tram- 
way pole directly opposite. From this pole the distributing lines run up 
and down the main road, and also two No. 9 S.W.G. wires used for etreet 
lighting only, crossed the road to an arm fixed in a tree. One of these 
lines broke during the gale and so fell upon the telephone lines under- 
neath, breaking two of them, and as these fell they would draw back in 
coils towards the posts to which they were affixed, and there can be little 
doubt that the man became entangled in one, if not both, of these. In 
the next telephone span three wires were standing, all in metallic 
contact. It would seem tbat as two of the telephone wires were still 
standing they would support the fallen street lighting lines, which, owing 
to the sag, came into intermittent electrical contact with the tramway 
central conductor, and so converging the tram current to the telephone 
lines which were down by reason of the contact in the next span. The 
potential difference between the street lighting wires was 220 volts ; that 
of the house lighting wires 110 aud 220 volts, it being a three-wire system. 
The tramway company's potential wire was broken, and the free end was 
lying on the footpath, and arcing, when disturbed, with the ground and 
also with the lighting wires. 

J. W. ANDERSON, а despatcher in the employ of the Cape Electric 
Tramways Co., stated that when he consulted the engineer as to the wires 
being down he was informed that the line was quite clear. He was aware 
there were other electric lines crossing the trolley lines at Claremont, but 
it did not occur to him that the arcing might have been from the other 
wires. He had not sufficient electrical knowledge to know that an accident 
eould happen to the general public without it affecting the running of the 
tramways. He thought some indication of any accident to the lines would 
have been shown in the engine room. 

Mr. SHaw NICHOLSON, in giving a verdict of accidental death, said 
deceased was killed by an electric shock due to the escaping current from 
the elestric tramway trolley wirea, conveyed by means of a fallen electric 
lighting cable to fallen telephone wires with which deceased came in con- 
tact. In order to avoid similar accidents the Court recommended 
(1) That the use of trees for the support of electric wires, either directly 
or indirectly, should be prohibited ; (2) that all overhead wires crossing 
other wires of a potential of 440 volts (or more) above the earth 
should be effectually insulated. The Court found that in this case the 
electric light wires attached to a tree snapped, probably owing 
to the wind swaying the tree; that the span (nearly 171f:.) was too long 
for the small-sized wires used ; that these wires fell across the telephone 
wires and broke them ; that the wind caused intermittent contact between 
the electric lighting cable and the trolley wires; and that the electric 
current was conveyed by means of the electric lighting cable from the 
trolley wires to the broken telephone wires. 

The police were credited with all promptness when the accident 
became known, but the tramway company were blamed for not 


attaching sufficient importance to a request by the police to have 
the current switched off. 


Dublin.-- The Local Government Board auditor (Mr. J. W. Drury) 
sat in Dublin on Monday to hear objections from ratepayers to 
certain paymente made by the Corporation in connection with 
electricity supply to private consumers in Dublin. Objection was 
taken in the first instance to a sum of £58. 1s. 7d. paid for fittings 
on September 27, 1599, the ground of objection being that the 
Dublin Corporation had at that date no power to supply electricity 
except under their provisional order, and under the acts incor- 
porated with the order. "Therefore, {һе objector urged, this payment 
on September 27 was illegal. The objector relied upon the pro- 
visions of the Electric Lighting Clauses Act, 1899. Further pay- 
ments had been made in connection with electric lighting matters. 
after October 1, and these were clearly governed by the Electric 
Lizhting Clauses Act, 1899. It was provided that the provisions of 
this act should be incorporated in every provisional order, and the 
objector submitted that these proviaions clearly define the interpre- 
tation to be put upon the existing state of the law аз regards the 
powers of corporations. The provisions of sec. 27 give power to the 
corporations to put up lines, and express provision is made that the 
owner or Occupier must pay the cost, but nowhere in that section 
were the corporations empowered to put up fittings for the con- 
venience of consumers, and to pay for these fittingsout of the city rates. 
The objector stated that a sum of between £3,000 and £4,000 had been 
spent in this way. The Local Government Board auditor was there- 
fore asked before these accounts were passed for payment to satisfy 
himself that they were legal. Mr. S. Bushe, Q.C., for the (‘orpora- 
tion, urged that under вес. 10 of the Electric Lighting Act, 1832, the 
Corporation had the fullest powers for supplying electricity and doing 
any such acts as might be necessary and incidental to such supply. 
He quite admitted that the original idea of the Act of 1852 was 
that the undertakers task ended with their taking the electric 
mains to consumera' premises, leaving the consumer to make con- 
nection and to provide whatever fittings he might require. Нз 
desired to point out to the auditor that the Corporation supply жаз 
originally given at a voltage of 100 and consumers had fitted up 
their premises for this voltage, but the Corporation received a 
report from Prof. A. B. W. Kennedy in October, 1897, advising a 
change to а 200 voltage. Advice from such a quarter was 
considered by the Corporation as beyond question and it was 
consequently promptly acted upon, the (‘orporation feeling 
the necessity for indemnifying consumers for the outlay which 
would be necessitated by the change. The Corporation was 
bound to supply its consumers with electric current, and 
there were only two alternatives- either to “fire the 200 voltage 
into the 100 voltage fittings and blow up the consumer's premises 
or cut off the consumers supply, which would expose the 
Corporation to an action at law. The auditor said he had searched 
the file: carefully and found that the change-over from a 100 to a 
200 voltage was to have been effected by transformers, апі the 
subject of re-wiring of premises by corporations had never come 
before the Local Government Board officially or unofficially. Mr. 
D. ОС. Miley, Slicitor, who appeared for the objector, quoted 
from the Board of Trade regulations as to standard pressure, 
and especially the regulation which set out that the standard 
pressure shall not be altered except by permission of the Board 
of Trade, and upon such terms and conditions as the Board may 
impose. He contended that the permission of the Board of Trade to 
alter the voltage was not given until December 27, 1899, and that 
the three last pav ments to which he objected were made on that day 
for work which he considered hims:lf right in saying was done 
before that date and therefore was done illegally. ВУ altering the 
pressure without the consent of the Board of Trade the Corporation 
were violating the charter under which thev were working. The 
auditor promised to consider the points raised and to give his 
de-ision at an early date. | 

Electrically-operated Bridge.—A company has been formed,with 
a capital of £130,000 to erect à suspension PE. over the Tyne at 
the harbour mouth between North and South Shields, The idea is 
to erect a bridge at a sufficient altitude for the largest ship to pass 
safely underneath. The scheme, which is looked upon with favour 
in local circles, and has the support of the Corporations of Tyne- 
mouth and South Shields, embraces the erection of an ærial bridge 
200ft. high between the foot of Howard street, North Shields, and 
Mile End- road, South Shields. Тһе engineers аге Mr. C. Н. Gadsby, 
consulting engineer, Westminster, and M. Arnolin, of Paris. The 
bridge will have a clear span of 640ft., will be on the principle of 
a platform suspended by cables, which will be sufficiently large to 
accommodate tramcars, horses and carts, and 200 passengers, and the 
whole will be worked by electricity. A five minutes’ service will be 
established, and the necessary electric current will be purchaszd from 
the above-mentioned corporations. 

Exhibition.—An exhibition of fire prevention and extinguishing 
apparatus methods, and appliances is to be held in Berlin in the 
summer of 1901. The exhibition will be open for about two months. 
Electrical apparatus in connection with this branch of work is, wq 
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understand, to be a prominent feature of the exhibition, and electric 
current will be supplied as motive power where required. Herr 
Emile Jacob, 41, Lindenstrasse, Berlin, S. W., is managing director. 


Electric Lighting Notices —Notice of intention to apply for 
provisional orders has been given by the following :— 

Local Authorities.—Aberavon, Beverley, Faversham, Kilmarnock, Lich- 
field, Neath and Widnes Corporations; Abertillery, Burgess Hill, Chesbam, 
Ebbw Vale, Faversham, Felling, Northfleet (Kent), Rhondda, Royton, 
Ruislip (Uxbridge), Teddington, and Wellington (Salop) District Councils, 

Companies.— Lyndhurst (Lyndhurst Electric Lighting and Traction Co.), 
Middleton, Denton and Ilkley (Mr. A. H. Gibbings), Ross (Mr. John Parker), 
m ue and Rickmansworth (Northwood Electric Lighting and Power 

„ Ltd.). 

In the following cases procedure bv Bill has been decided on: — 

The Board of Trade intimate that they will apply for powers to alter 
and readjust the areas of electricity supply in London, under the London 
Government Act, 1899, so as to make the boundaries of the several areas 
coterminous as far as may be with the areas of local government fixed by 
the 1899 Act and Orders in Council. Та the schedule attached to the 
notice, particulars are given of the companies and local authorities 
affected by the bill. 

The Metropolitan Electric Supply Co. are applying for power to include 
the area added to the Paddington parish by the Local Government Act of 
1899 in their area of supply. 

Notting Hill Electric Lighting Co. are promoting a bill to empower 
them to compulsorily acquire land for generating and transforming stations. 

Iu an omnibus bill the Brighton Corporation seek powers to supply, 
sel], and let on hire, &c., electric motors and apparatus for cooking, 
heating and ventilating motive power, &c., and to fix, alter, and repair, 
and charge for same, and also to exempt motors or apparatus so let from 
distraint or execution. Powers are also sought to establish a fire insurance 
fund for municipal buildinge, works, &c. 

The District Councils of Edmonton, Enfield, Soutbyate, Tottenham, and 
Wood Green seek powers to incorporate and ‘constitute a joint board, and 
to confer on such board powers for the generation, storage, and distribution 
of electricity in the districts named. 

Handeworth (Staffs.) District Council seek powera for supplying electrical 
fittings and making by-laws in respect to same. 

Crawley Gas Co. are seeking, inter alia, authority to apply for a licence 
or provisional order under the Electric Lighting Acta. 

Richmond Gas Co. and Stroud Gas Light and Coke Со. seek powers to 
enable them to apply for a provie ional order or other authority to establish 
electricity works, and а'зо to construct subways for telegraph, telephone, 
tramway and electric lighting cables, &c. 

The British Schuckert Electric Co. are promoting a bill for powers to 
incorporate à company to generate and supply electricity for public and 
private lighting, motive power, &c., within the area of the city of Dublin 
and the urban districts of New Kilmainham, Drumcondra, Clonliffe, 
Glasnevin and Clontarf, in the county of Dublin, to acquire land com- 
pulsorily for generating stations, &c. 

Power is sought by bill to incorporate а company to supply electricity 


for lighting, power, traction, &c., purposea, in the West Riding of York-. 


shire, aud to acquire land in Thornhill Lees, Ferry Fryston and Wombwell, 
for generating stations, &c. 

The Caledonian Electric Power Co. seeks powers to generate and distri- 
bute electric energy both in bulk and generally for power and other 
purposes throughout a large and important manufacturing district in the 
West of Scotland, including the whole of the county of Renfrew, the 
industrial portion of the County of Lanarkshire, and portions of the 
counties of Dumbarton, Stirling and Ayr. The city of Glasgow is 
excluded from the operations of the proposed scheme, which is upon 
similar lines to the Lancashire, South Wales and Durham Power bills of 
last session. Messrs. Maclay, Murray and Spens, Glasgow, are solicitors, 
and Mr. A. A. Campbell Swinton, M. Inst. C. E., 66, Victoria-street, West- 
minster, is engineer to the scheme, which has the support of leading 
manufacturers in the district. 

Notice is aleo given that application is to be made by petition to the 
Secretary for Scotland for power to incorporate а company to generate, 
supply and sell electric energy for public and private lighting, traction, 
power, &c, in the County of Lanark, including the parishes of 
Calder, New Monkland, Old Monkland, Barony, Shotts, Bothwell, 
Rutherglen, Calton, Cambuslang, Dalzell, Cambusnethan, Cathcart, Car- 
munnock, Blantyre, Hamilton, East Kilbride, Carluke, Dalserf, Glassford, 
Lanark, Stonehouse, the city parish of Glasgow, Govan, Gorbals, Maryhill, 
Springburn, and Shettleaton ; so much of the county of Renfrew аз is 
included in the parishes of Abbey, Paisley, Cathcart, Eaglesham, E ist- 
wood, Erskine, Govan, Houston, Inchinnan, Kilbarchan, Kilmalcolm, 
Lochwinnoch, Mearns, Neilston, Port Glasgow, and Renfrew ; so much of 
the county of Dumbarton as is included in the parishes of Bonhill, 
Cardross, Dumbarton, Old Kilpatrick, New Kilpatrick and Kirkintilloch ; 
and so much of the county of Stirling as is included in the parishes of 
Baldernock, Campeie and Strathblane; also to enable the company to 
compulsorily acquire lands for generating stations, ќо. The solicitor for 
the promoters are Messre. Wright, Johnston, Mackenzie and Roxburgh, 
150, St. Vincent-street, Glasgow, and the parliamentary agents are Messrs. 
Sherwood & Co., 7, Great George-street, Weatminster, S. W. 

In the omnibus bill of the Pembroke (Dublin) District Council power is 
sought to borrow money for electricity supply, &c. 


Electric Traction Notices.—The following notices of intention 
to apply for electric traction powers have appeared ;— 

The Devonport Corporation are applying for a provisional order 
to revive and extend the Devonport Tramway Order of 1899; Hyde 
Corporation to construct and work electric tramways, to enter into 


agreements as to sale and lease of same, &c. ; the Urban Electric Supply 
Co. seek powers to construct electric tramways in Glossop ; and the 
National Electric Traction Co. wish to amend the Wrexham Tramways 
Order of 1899. 

Procedure by bill has been decided upon in the following cases:— 

Power is sought to incorporate a company to construct an electric 
railway from the north end of Gracechurch-street, E.C., to Walthamstow, 
Epping Forest, and Waltham Abbey, Essex, to authorise the company to 
acquire lands compulsorily for generating stations, and alzo to permit the 
London County Council, the Great Eastern Railway Co., the City and 
South London Railway Co., or other local authority or company to 
contribute towards the capital. 

The Central London Railway Co. are applying for parliamentary powers 
to construct five additional lengths of electric railway, viz.: (1) A loop line 
їп Hammersmith ; (2) connecting the existing railway under Old Broad- 
street, and terminating under the Liverpool-street station of the G. E. R. 
Co.; (3) a loop line commencing by a junction with (2) and terminating 
by а junction with the same railway under the western entrance to Liver- 
pool-street station; (4) A loop line commencing by a junction with the 
existing railway under Old Broad-street, and terminating by a junction 
with the same railway under Threadneedle-street ; (5) a siding commenc- 
ing by & junction with the existing railway uuder Old Broad.street, and 
terminating ata point 86yds. north of that street and Throgmorton-street. 

The Charing Cross, Euston and Hampstead Railway Co. are aleo pro- 
moting a bill to authorise the construction of the following new railways, 
viz., & line from Kentish Town to Highgate ; a line commencing at High- 
gate terminating in Hornsey ; a line from the Charing Cross-road to 
Parliament-square, Westminster, aleo from Parliament-square to Victoria. 

The Company also seek powers to extend their authorised railway to 
Golder's Green (Finchley) Middlesex, to construct new subways, enlarge 
tunnels, acquire Jands, to enter into agreements with other railway 
companies, &c. 

Bills are also to be introduced to authorise the construction of an elec- 
tric railway from Westminster to Cannon-street, near Dowgate-hill, thence 
to Peckham, S. E.; to construct an electric railway from the terminus of 
the Brompton and Piccadilly Circus Railway at Piccadilly Circus to Oan- 
non-street, E.C. ; to authorise [the construction of the West and South 
London Junction Railway from Paddingtou to Vauxhall via Victoria. 

The North-East London Electric Railway is to run from the Monument 
to the north-eastern suburbs; the Brompton and Piccadilly Circus Rail- 
way Co. are seeking powers for an extension of their line to the“ Angel" 
at Islington ; and there is also а scheme for the construction of an electric 
railway from Cannon-street to Hammersmith, which seems to be a revival 
of the 1897 scheme. 

Power will also be sought to construct an electric railway from Victoria 
station to Fulham. 

Bournemouth Corporation are promoting a bill to construct additional 
electric tramways in the borough, and in Winton; Brighton Corpora- 
tion seek powers (in their omnibus bill) to alter the position of 
the tramways authorised by the Act of 1900 ;  Burton-on-Trent 
Corporation to construct, work and lease electric tramways, to enter 
into agreements as to purchase, working and leasing tramways, 
and also to enter into agreements for the supply of electricity, &c.; 
Chester Corporation to construct new and alter existing tramways, to 
adopt electric traction, &c. ; Handsworth (Staffs.) District Council to con- 
struct, work or lease electric tramways, to enter into agreements with 
local authorities and companies, to run omnibuses, &c. ; Sheffield Corpo- 
ration (in their'omnibus bill) seek powers to construct electric tramways, &c 

The South-Western and Isle of Wight Junction Railway are promoting 
a Lill to incorporate a company to construct a railway from the London 
апа South-Western Railway, near Lymington, under the Solent to the 
Freshwater, Yarmouth and Newport Railway (Isle of Wight), to employ 
electric traction, to acquire land in Milford (Lymington) for a generating 
station, also to enable the London and South-Western Railway Co. to 
subscribe towards capital, &c. 

The General Electric Co. of Ireland are applying for powers to con- 
struct and work light (electric) railways or tramways in the townships of 
Pembroke, Rathmiues and Rathgar, &c., in the county of Dublin, and 
Powerscourt and Bray, in the county of Wicklow, Ireland. 

Messrs. Arthur Guinness, Son & Co. are promoting a bill for power to 
construct 19 lengths of electric tramway. The lines, which are wholly for 
business purposes, will be single track, and the gauge 1ft. 10in. 

The Clyde Navigation Trustees are seeking, inter alia, powers to work 
any of their existing or authorised tiamways by electricity or other 
mechanical system of traction. 


Hong Kong.—The entire telegraphic and telephonic systems of 
this colony have been disorganised by the tvphoon which visited 
Hong Kong a few days back. 


Inverness.— Having abandoned their municipal electricity scheme 
and settled their differences with the late consulting ineer 
(Mr. E. G. Craven), the Council are now considering the question of 
transferring the order to a company. Two offers have been received, 
one being a payment of £1,000 and taking over the liabilities and 
indebtedness to Mr. Craven. 


Inquests.—An inquest was held at Cheltenham last week on the 
body of Richard Edwards, electrical jointer, who recently died at 
the Manchester-street sub.station. The coroner (Mr. Waghorne) 
said the place where death occurred was probably a “factory” 
within the meaning of the acts, and those acts required of the 
Cheltenham Corporation and their borough electrical engineer that 
Her Majesty's Inspector of Factories for the district should be given 
the opportunity to attend the inquiry into the circumstances of 
death. The inspector for this district, who lived at Bristol, had 
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been communicated witb, and that official considered it desirable 
that he should be present. Legal notice of at least four days was 
required and accordingly he (the coroner) proposed, after hearing 
evidence of identification, to adjourn the inquest for a week. He 
had directed a post-mortem examination to be held, as there was 
some suggestion that death was due to heart disease or natural 
causes. The report, however, was to the effect that the body was 
in a fairly healthy condition, and that, in the opinion of Mr. Powell, 
who conducted the autopsy, death was due to an electric shock, the 
result of coming into contact with an electric current or of some 
other cause. Formal evidence of identification having been given, 
the inquiry was adjourned until Wednesday, when, after hearing 
further evidence, a verdict of accidental death through contact with 
a transformer was returned. 

On Wednesday the inquest was also resumed on the body of 
Thomas W. Griffiths, assistant engineer at Newport, Mon., who un 
Monday last week met with a fatal accident at the electricity works. 
Some particulars were given in our last issue. 

F. A. WATKINS, switchboard attendant, steted that he was assisting 
deceased behind the switchboard to hold the end of a “ dead " cable whilat 
а repair was made. Deceased had misplaced a spanner, which he needed, 
and said, Where's the spanner?” At this time he was in a crouching 
position. Witness then saw a flash, and deceased rolled over on his back. 
He must have touched with his knee a “live” terminal. Witnees ran for 
assistance, and artificial respiration was resorted to for 35min., but without 
success. Deceased had not got on the insulating gloves at the time, 
although he was contravening the regulations by not wearing them. 

Mr. C. D. CopLanp, borough electrical engineeer of Monmouth, stated 
that deceased was thoroughly experienced in the work he had to do. 
Death would not, in his opinion, have occurred had deceased used insulat- 
ing gloves, which ehould have been used according to rules. 

Mr. T. О. EDWARDS, factory inspector, said he had visited the works 
upon several occasions, and the precautions which were taken to prevent 
accidents were quite satisfactory. 

The medical evidence sho that there were three marks or scars on 
the body—one on the knee, another on the abdomen, and the third on the 
left breast. 'The post-mortem showed that death was due to paralysis of 
the heart caused by electric shock. The jury returned a verdict in 
55 with the medical opinion, апа exonerated the management from 

lame. 


Leadgate.—In consequence of complaints as to the inefficient gas 
lighting the Council will, at its next meeting, consider the question 
of establishing electricity supply. 

Light Railway.—Lyndhurst Electric Lighting and Traction Co. 
(Ltd.) are, applying for powers to construct light (electric) railways 
in Lyndhurst and district. 


Limitations of Municipal Enterprise.—Mr. Emile Garcke, on 
Oct. 24, read a Paper before the Political and Economic Circle of 
the National Liberal Club on “The Limitations of Municipal 
Enterprise" This Paper is now obtainable ffom Messrs, P. S. King 
& Son, Great Smith-street, Westminster, price 6d. Mr. Garcké (sic) 
reviews the recent growth of all municipal enterprise, and the co- 
incidental growth of local rates and local debts, and calls 
particular attention to the fact that municipal undertakings of 
an industrial character, after payment of working expenses, 
interest, and instalments of borrowed capital, show a profit 
balance of less than à per cent. on the sum of £87,581,000, the 
amount of the outstanding debt for the purposes of these industrial 
works. The Paper dwells particularly upon the fact that this 
advance of municipal enterprise has proceeded without definite 
ideals and unguided by any sound principle, practically without 
rerious discussion on the part of the public or of Parliament, and 
certainly without due consideration of its far-reaching effects. Com- 
paring municipal with State undertakinge, Mr. Garcke urges that 
the latter have been entered upon exclusively from the point of view 
of public convenience and necessity, and in order that isolated districts 
shall share with the more central the advantages of the postal, telegraph, 
and ро services, these works having hitherto been the only ones 
undertaken by the State. Municipal enterprise, on the other hand, 
is charged with undue preference for the supply of public necessities 
which are local in character апа eminently suited to private indus- 
trial enterprise, and which should be open to healthy competition. 
Amony the advantages of municipal enterprise upon which 
Mr. Garcke dilates is the rendering of certain public services more 
cheaply and more efficiently than can be effected by private capital, 
including water, sanitation, highways, education, order, protection of 
life and property, and burial ; but Mr. Garcke contests the claim of 
the municipalities that other branches of industrial work can 
be better effected in municipal than in private hands. The author 
declaims against the profit-earning tendency of modern rate aided 
undertakings, and points to the danger to healthy municipal life of 
the desire of town councillors to stand well with their constituents, 
of whom the numerous employés of these municipal undertakings 
form a considerable propor acy: The financial aspect of this impor- 
tant question is also discussed, and its bearing upon our colonial and 
foreign trade ; and finally the author suggests that Parliament, in its 
wisdom, should take the earliest opportunity of clearly defining 
the limitations of the socialistic tendency of municipal trading. 
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Mr. Garcke should enter Parliament and push his views to their 
logical issue. 

Liverpool.— Mr. S. W. Higginbottom, M.P., has been re-elected 
chairman of the Electric Power and Lighting committee. Оп 
taking the chair Mr. Higginbottom announced that during the year 
there would be three-fourths of the machinery and plant in position 
at the Pumpfields station and half of the machinery at Lister Drive. 


Tondon County Council — А‘ Tuesday's meeting, Mr. BAKER 
moved :— 

That, in view of the desirableness of no longer withholding from North 
and East London the advantages of electric tramway traction, and of the 
importance of providing a complete and united system of electric tramway 
intercommunication between the different parts of the metropolis, the 
Highways committee be instructed to ascertain from the North Metro- 
politan Tramways Co. at what price they will surrender the lease now held 
from the Council, which expires in July, 1910. : 

He said the lease to the North Metropolitan C». had had his 
heartiest opposition from the time it was first conceived. He thought 
the result which they had arrived at iu connection with their tram- 
way enterprise on the other side of the Thames had ably proved that 
the whole of the tramways in London should be not only the property 
of the Council, but should be worked by the Council for the benefit 
of the ratepayer. The fact was that with their 24 miles of tramways 
on the south side they made for the ratepayers as much as they did 
with the 48 miles on the north side, had given a six days’ week, а 
10 hours’ day, and had jd. fares. He thought that justified them 
in trying, if po:sible, to obtain the re-purchase of the lease 
3 to the North Metropolitan Company in 1896. It was. 

owever, the question of the system of traction that caused him 
to move the motion, for he believed it was their dutv to lay down 
electric traction in all parts of London. It would be practically 
imposeible that the Council, as a business body, should put into the 
hands of tenants plant for traction like the conduit system, for 
example. They could not put down machinery costing £1,009,090 
to £1,500,000, and have it worked by tenauts whose lease would be 
of very short duration. They would not have any interest in keeping 
up that property as it should be kept up, and from a business point 
of view he lia not believe there was a single man in that Council, if 
he was in the position of the London County Council and owned 
the tramways, who would think of putting into force the 
electric traction clause in the North Metropolitan lease When 
the lease was before them in 1896 the Highways committee 
had very definite instructions from the Council to report 
as to what the advantage would be to the Council of electric or 
mechanical traction as compared with horse traction. But that 
instruction was never carried out at all. The Highways committee 
never reported to the Council as to what the probable profit would 
be if the lines were worked electrically or by mechanical traction. 
He believed that it was on that account that the lease waseventually 
passed through. He had taken the trouble to find out what had 
been done in other cities, and they had a very notable one in Liver- 
pool, where the Corporation leased their lines to a company for 
21 years, but they soon found out that a mistake had been made, 
ui the Corporation re-purchased the 18 years' lease from the com- 
pany at its full commercial value, and the result had fully justified 
that step. They had a duty to London to do everything in their 
power to lay down electric tramlines wherever it was possible to la 
them down. They had now obtained Parliamentary powers whic 
would enable them to convert the existing lines both on the north 
and the south and they ought to move in the matter for the good of 
London. 

Mr. BEACHCROFT moved an amendment that it be referred to the 
Highways committee to consider whether it was desirable to 
negotiate with the North Metropolitan Company for the purchase of 
the lease. : 

Mr. WxsrTAcorT said Mr. Baker had said a great deal about electric 
traction, but they knew they had enough work in South London 
to last them five or six years. At the present moment they had 
not even approved the plans for electric traction in South London. 
They had gone again to the Board of Trade for approval, and each 
locality had the opportunity of going before the Board of Trade and 
expressing their approval or disapproval. Until they had got their 
experimental line in working order he considered it unwise of them 
to be trying to do too much. He was told on the best authority that 
the system they were going to adopt in South London would be 
found very expensive, not only in capital cost, but in maintenance, 
and that there would be difficulty surrounding the working in the 
locality. He thought they ought to see whether it turned out well 
or not. If they had the power to do the work on the north side 
they could not do it for a considerable time. Не, personally, 
would like to see a line working in London before he voted for au 
enormous expenditure such as was now proposed. 

Mr. BENN said if any justification was required for the motion 
they had it in the speech of Mr. Westacott, who had told them they 
were to go on experimenting for five or six yeara. TA 

Mr. Westacott: What I said was, that after you have laid the 
experimental line we shall have enough to occupy us five or six years 
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in converting the tramways on the south from horse to electric 
traction. 

Mr. Benn said if that was eo where did the north come in. To 
tell that Council that the north would have to wait five or six years 
was а monstrous thing. He protested against such a dilatory policy. 
They had ample evidence of the earning power of а system which 
might be installed in London at once. At present they had their plans 
ready for submission to the Board of Trade, but they were compelled 
to wait for the new borough councils because the Government gave 
them the power to appear before the Board of Trade on their plans. 
Whenever the borough councils were ready the Council was ready 
to settle the system which should be applied to London, and there 
was no reason why North London should not be treated as speedily 
as South London in the matter of electric traction. 

Mr. BEAcHCROFT : You can do it under the lease, the terms of 
which we are discussing. 

Mr. Benn: The years of the lease were running out, and they 
could not expect people with a short life to take interest in their 
experiments. The clauses in the lease regarding electric traction 
were introduced under pressure, and they were not worth the paper 
they were written on. Liverpool had electric traction, and large divi- 
dends were accruing to the people of Liverpool. Why should not 
London dothe same? It would not be wise to state what the sum was 
which should be offered, but no doubt the North Metropolitan Co. 
would want a considerable sum for the surrender of their lease, which 
was worth half a million of money when it was before the Council. 

The amendment was lost, and the motion by Mr. Baker carried. 

Mr, ParKER’s motion that 

It be referred to the General Purposes committee to consider the beet 
manner ef bringing before the new borough councils the imperative neces- 
sity of making subways under, at least, all the leading thoroughfares of the 
metropolis to contain all the gas and water pipes and telephone and 
telegraph wires, 
was not discussed, as the Council was counted out. 

Manchester.— At a meeting of the Electricity and Tramway com- 
mittees on Tuesday it was decided to call in an expert to consider 
the electrical situation generally, and to advise the committees as to 
the best course to take. In December, 1898, the Tramways committee 
requested the Electricity committee to atate what was being done to 
provide the necessary electric power for the tramcars on Jan. 1, 1901. 
The latter committee replied in Jan., 1899, that they hoped to have 
the plans and кош, for the plant required at the Stuart street 
station ready by Feb, 1899. Subsequently the question as to 
whether a separate power station ehould be erected arose, and on this 
matter Mr. C. H. Wordingham, the city electrical engineer, presented 
& report on the subject of the price per unit to be charged by the 
Electricity committee, provided the combined station, as recom- 
mended by him, was carried out. In July, 1899, the Tramways com- 
mittee inquired of the Electricity committee if, in certain contingencies, 
that committee would be in a position to supply energy for working 
the tramways by dates named, and the Electricity committee's 
answer was in the affirmative. Acting on this assurance, negotiations, 
which may possibly involve onerous obligations, were concluded with 
the Manchester Carriage Co., whose lines were being taken over 
by agreement. This agreement provides for the taking over of the 
tramways by the Corporation in instalments, and the company’s 
profits are guaranteed to them by the Corporation up to May 31, 
1902. In order to carry out this obligation the Tramways committee 
will have to borrow large sums in respect of which interest and 
einking fund will have to be provided. Financial obligations have 
also been entered into with several local authorities. Five hundred 
men are already employed by the Tramways committee in relaying 
the permanent way. Of the 430 cars ordered last January, 190 are 
in course of construction. 


Marylebone (London).— Last week, on the motion of Ald. Brooke- 
Hitching, it was decided to call a statutory meeting to take the 
neceseary steps for applying for a provisional order. 


Mexborough—An inquiry was held here on Tuesday into the 
application of the Council to borrow £13,400 for electric lighting 
and £4,600 for refuse destructor works. In support of the applica- 
tion the clerk, Mr. J. W. Hattersley, pointed out that the Council 
had been forced to take up electric lighting owing to the action of 
the General Power Distributing Co. The Council obtained a 
provisional order last year, and after some negotiations a site for 
generating works had been acquired. The consulting engineer 
(Mr. Waring) submitted plans and estimates. It was proposed to 
give a.supply of current for lighting at 6d. per unit. 


Municipal Telephony.—The National Telephone Co. recently 
applied to the Grimsby Corporation for authority to change the 
present overhead into an underground system, but betore giving 
consent the question of a municipal telephone exchange is to be fully 
coneidered. 

At a meeting of the executive committee of the National Chamber of 
Trade, at Manchester, on Wednesday, the president (Mr. R. Thornton- 
Varley), of Hull, referred to the question of municipal telephony. 
Especial attention had, he said, been given to the а of per- 
manent charges and the royalty payable ta the Post Office, and there 


was a consensus of opinion that the royalty of 10 per cent. on 
the gross receipts now charged ought to be considerably reduced, 
especially in view of the fact that the smaller the royalty the greater 
the amount of revenue the Post Office would receive. As to the 
permanent charges, that was a matter still under consideration. A 
difficulty arose as to the delivery of messages to National Telephone 
subscribers spoken to over the trunk wire. At present the National 
Company could charge 6d. per message, but it was Poper that 
Parliament would come to a satisfactory solution of this difficulty. 

Municipal Trading.—At the autumn conference of the Iron- 
mongers’ Federated Association, on Thursday last, the following 
resolution was : 

That this conference having heard the evidence given by their secretary 
(Mr. Smith) on the subject of municipal trading before the Joint Com- 
mittee of the House of Lords and Commons, heartily approves the sam 
and strongly opposes any additional powers being granted to municipa 
bodies, and condemns the principal of employing the ratepayers' money in 
competition with private traders. 

North Ormesby.—In reply to a request for a supply of electricit 
* in bulk" the Council have been intormed by the 5 
Corporation that they are not in a position and do not possess the 
necessary powers to give such a supply. ° | 


Nottingham.—A trial trip took place on the Great Market-place- 
Sherwood electric tramway route on Friday last. 


Pernambuco.—The U.S. Consul at this city, Mr. E. N. 
Gunsaulus, describes Pernambuco as in the first rank as a eubmarine 
cable station in South America. It possesses no less than 10 cables 
to various parts of the world. The lines are owned by the Western 
Telegraph Co. and the South American Cable Co. The report con- 
tinues : * The first-named company has a very complete system, and 
is now UE two or three new lines to Brazilian ports. One of 
these isa t ie line to Para, another to Para touching at local 
points, and still another to Rio de Janeiro. It now has separate 
cables running te Para, Ceara, Rio and Bahia, two to St. Vincent 
(Cape Verde маш), and one to Europe via Lisbon. Several of 
there cables are duplexed, while another line to Rio is being tripli- 
cated to Montevideo. These lines are constructed with all the latest 
scientific improvements, and some of them have a carrying capacity 
of 200 letters a minute. The Western Company has a permanent 
staff of 50 persons constantly employed as an office force. The South 
American cables touch several South American points, going thence 
to the Canary Ielande, Cadiz, Spain, and Africa." 

Salisbury.—The Close is now lighted electrically. 

Sandown.—A meeting of ratepayers has been held to consider the 
propc sal to light the streets electrically, in accordance with the plans 
submitted by the Isle of Wigbt Electric Light and Power Co. А 
resolution in favour of electric lighting was passed. 


Sedgley.— The Board of Trade having sanctioned the substitution 
of electric for steam traction on the tramway between Sedgley and 
the Fighting Cocks, near Wolverhampton (about 3 miles), the 
Sedgley Council have requested the British Electric Traction Co. to 
electrically equip the line. 


‚ Smethwick.—The Council have arranged terms with the British 
Electric Traction Co. with regard to the supply of current for light- 
ing and power. The Councils consulting engineer (Mr. J. G. 
Aldridge) has reported favourably upon the agreement. The Council 
are promoting а bill to acquire control over the local lines. 


Southend.—The Council have adopted an electric lighting scheme 
prepared by the borough engineer. The initial capital expenditure is 
estimated at £36,030, and the anticipated profit on the first, year's 
working is put at £698. 15s. It was reported last week that the 
electric tramways would be completed by May 1. Alterations to the 
Pier electric tramway will entail an expenditure of £2,660, reduced 
by the sale of old plant by about £500. 

Standish- with-Langtree (Lancs.).—4A report on electric lighting 
is being prepared for the District Council by Messrs. Lacey, Clire- 
hugh and Sillar, of Westminster and Manchester. i 

Stoke Newington (London).—This is a particularly sleepy dis- 
trict so far as electrical enterprise is concerned. No sign whatever 
of the early adoption of electric lighting is in evidence, and, appa- 
remtly the newly elected borough council is disposed to go slowly. 


A special committee was some time ago appointed to consider the 


question, and has now reported that “ no immediate urgency exists 
for the establishment of electricity supply.” To avoid the charge of 
want of energy in connection with this important matter the com- 
mittee has been instructed to consider the matter further and to 
again report. 

Sunderland.—The new Chester-road electric tramway route was 
inspected by Col. Von Donop on behalf of the Board of Trade on 
UNI. Mr. A. P. Trotter inspected the electrical equipment 
on Wednesday, and the line is now open for traffic. 

Teddington.—Mr. J. E. Edgcome, borough electrical engineer at 
Kingston, has been engaged as consulting engineer, at а fee of 
50 guineas, in connection with the Teddington Council's application 
for a provisional order. | 
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Telephone in Egypt.— The construction of a trunk telephone line 
between Cairo and Alexandria has been Jecided upon. 


Thornley (Durbam).— This village was lighted electrically for 
the first time on 16th inst. The street lighting is effected by 
50 incandescents, current for which is supplied by the Weardale Iron 
and Coal Co. 


Transvaal Concessions.— Amongst the joint-stock undertakings 
owning concessions granted by the late government of the Transvaal, 
which are the subject of enquiry by the Commission now sitting at 
Pretoria, are the Rand Electric Power Со, and of the Rand Central 
Electric Works (Ltd.). In the former case it was stated that this was 
an enterprise inaugurated by the Simmer and Jack Gold Mining Co. 
for the purpose of supplying their parent and subsidiary companies 
with electric power. All that had been granted by the late Transvaal 
Government was the right to cross public roads und properties, this 
right being limited to the parent and subsidiary companies included 
in the Simmer and Jack enterprise. Upon this explanation it was 
decided by the Commission not to inquire further into the concession. 
With regard to the Rand Central Electric Works (Ltd.), this con- 
cession was of a similar character to that granted to the Power Com- 
pany. Under this concession it might be held tbat the company was 
entitled to carry its lighting cables overhead through the streets 
of Johannesburg, but as a matter of fact this city is supplied with 
current from a point below the limitations of the town. The com- 
peny is an English one, having its offices in London, the board of 
directors in the Transvaal being appointed for purely administrative 
purposes. A decision, similar to that in the first-mentioned case, 
was given by the Commission in regard to the Rand Central Electric 
Works (Ltd.) 


Tunbridge Wells.—The borough electrical engineer (Mr. Horace 
L. P. Boot) has presented his fourth annual report on the working 
of the Electricity department. When the present extensions to the 
station buildings are completed there will be space for plant of a 
capacity of 94,200 8 c.p. lamps, which, at the present rate of increase, 
would suffice for 12 years. Condensing plant is being added at 
a cost of £5,221. Efforts are being made to cope with the 
smoke and vibration nuisance; and the report refers to the 
difficulties in connection with the coal contracts, and the 
unsuitability cf the local water for tteam-raising purposes. 
Management expenses have increased, but this is partly due 
to an apportionment of part of the revenue to the town hall 
expenses, But for the reduction iu price of current the net profit 
would have been £3,130, while the capital outlay to date is £42,813. 
The profit for the year which would be available for dividend if the 
undertaking were owned by a company is £3,120, against 
23.984 for the previous year, and, after paying interest and 
sinking fund on borrowed capital, there remains a net profit of 
£764. The average price obtained from private consumers 
was 4:81. and for public lighting 119d. per unit, the latter (the 
report states) being lower than any other town in the kingdom. 
The previous year the average prices were 5:684. and 2 93d. per unit 
respectively. The total units generated were 620,558, and more 
than 40 per cent. was sold to private consumers at 3d. per unit under 
the maximum demand system. Mr. Boot suggests that, to avoid 
complaints arising from consumers using inferior lamps, the com- 
mittee should undertake their supply at cost price; aud the extension 
of electricity supply to neighbouring villages is another matter men- 
tioned for consideration, as well as the letting out on hire of motors, 


&c. 

The question of tramways is dealt with in an appendix to the 
report. Mr. Boot estimates that 3 miles of tramway, with aix cars 
running, would cost 233,000, while the annual working cost, 
including capital charges at 6 per cent., would be £4,484. Estimatin 
four cars to run, each earning £10 per day, there would be an annua 
income of £12,520, or a net profit ot £8,036. Mr. Boot adds that he 
estimates the revenue at a very modest figure compared with other 
towns, as he considers Tunbridge Wells * will never pratronise 
tramways like other towns.” 


Underground Railway Electric Schemes.--In one of the half- 
penny London journals this week there appeared a grandiose account 
of a scheme (attributed to Sir William Preece) involving an expen- 
diture of about £5,000,000. There was that percentage of truth in 
this statement as we are accustomed to find in statements made in 
the halfpenny London papers on electrical subjects —one-fifth. The 
true atate of the case is that the scheme which Sir William Preece and 
Sir John Wolfe Barry have in hand for the c»nversion of the Metro- 
politan and District Underground Railways to electric traction may 
involve an expenditure of over £1,000,000. Ascording to the Central 
News the British Westinghouse Co. and the Metropolitan and Dis- 
trict Railway Companies will jointly promote a bill in Parliament 
for powera to effect this conversion, the British Westinghouse Co. 
Ending the capital for the scheme in the first instance, and taking 
over the working of the whole or a portion of the lines during the 
progress of conversion. 


Watford.—The Council have decided to order a 300kw. steam 


alternator for the electricity works at an estimated cost of £1,350, 


Waterford.—The Public Lighting committee recommend the 
Council to apply for a provisional electric lighting order. The Council 
obtained an order in 1892, which was revoked on Aug. 4, 1899. 


Water Power in Spain.—Application has been made to the 
Spanish Government for a concession to utilise the water power of 
the River Arlanzon, between Villorobe and Pineda de la Sierra, for 
the generation of electrical energy. 

Workhouse Lighting. The Local Government Board have 
sanctioned a further expenditure of £1,875 on the electric lighting 
of the West Ham Union buildings and schoole, bringing the total 
expenditure to £6,500. 

Tarmouth.— At pre:ent there are 142 customers of the electricity 
department, representing an equivalent of 23,141 8 c.p. lamps con- 
nected. The receipts for the midsummer quarter were £955. 108. 34d., 
and the expenditure £794. Оз. Id., leaving £161. 10s. 24d. to meet 
sinking fund repayment and interest (£650), resulting in a loss of 
£488. 93. 94. In the Michaelmas quarter the receipts were 
£1,845. 16а, 4d., showing a surplus of £83. 2з. 6d., but leaving a net 
deficit on the two quarters of £105. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the ()ffics not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and simi'ar matter should be sent early in the week. | 


TENDERS INVITED. 


Ayr Tramways committee require tenders for the supply, delivery 
and erection of (Sec. 2) poles, centre and eide brackets, section boxes, 
&c., and the complete overhead electrical equipment of the tramways, 
(Sec. 3), supply of feeders, distributors, telephone cables, conduite, 
trenching, &., for underground work. Specifications, &c., can be 
obtained at the office of the Burgh electrical engineer, Electricity 
Works, Ayr, on and after Nov. 24, and tenders must be tent to Mr. 
А. G. Young, town clerk, Council Chambers, Ayr, N. B., not later 
than Friday, Dec. 7. An advertisement gives further particulars. 

Hendon Urban District Council invite tenders for the supply and 
erection of generating plant and apparatus as set out in Sections A to I 
in an advertisement elsewhere. Specifications, &c., can be obtained 
by manufacturers at the offices of Mr. Robt. Hammond, consulting 
engineer to the Council, 64, Victoria-street, Westminster, London, 
S. W., on and after Monday next, and tenders must be addressed to 
Mr. Henry Humphris, clerk to the Council, Public Offices, The 
Burroughs, Hendon, by 4 p.m. of Dec. 31. 


The Electric Light committeee of the Borough of Southwark 
(London) require tenders for the supply and erection of certain Back 
E. M. F. cells at the Corporation electric light station, Penrose-street, 
Walworth-road, S.E. Specifications, &c., can be obtained of the 
engineers (Messrs. Kincaid, Waller and Manville), 29, Great George- 
street, Westminster, and tenders must be sent in to Mr. L. J. 
Dunham, acting town clerk, Town Hall, Walworth-road, S.E., before 
noon of Dec, 33. 


Blackpool Corporation require tenders for arc lamp carbons and 
oils for one year. An advertisement contains further particulars, 
and specifications may be obtained from the borough electrical and 
tramways engineer (Mr. Robert C. Quin), to whom tenders must be 
sent by Dec. 17. 


Manchester Tramways committee invite tenders for 12 workmen's 
electric tramcar bodies Specification inay be obtained from the 
general manager (Mr. J. M. McElroy), and tenders (addressed chair- 
man of committee) must be in by Dec. 1. An advertisement gives 
additional particulara. 

Birkenhead Corporation invite tenders for а switchboard and 
instruments for the Ceaven-street generating station. Specifications, 
&c., can be obtained from the borough electrical engineer (Mr. Win. 
Bates), Corporation electricity works, Bentinck-street. An advertise- 
ment gives further particulars, and tenders must be sent to the town 
clerk (Mr. Alfred Gill), Town Hall, Birkenhead, by 4 p.m. of Dec. 4. 


The directors of the North Eastern Railway Co. invite tenders for 
telegraph apparatus, telegraph wire and line stores for the six 
months ending June 30, 1901. Further particulars are set out in an 
advertisement, and forms of tender may be obtained from Mr. A. 
Graves, Telegraph Department, York. Tenders must be sent to the 
secretary (Mr. C. N. Wilkinson), by noon of Dec. 10. 


The directors of the Great Northern Railway Сә. invite tenders 
for the supply of new, and the purchase of old, stores for 12 months 
from Jan. 1. A list of the contracts and forms of tender may be 
obtained from the stores superintendent (Mr. Weeks), Doncaster. 
Further particulars are set out in an advertisement, and tenders, 
addressed to Stores committee, must be sent to the company’s offices 
at King’s Cross, London, N., by 10 a.m. of Dec. 4. Mr. Wm. Latta is 
secretary of the company. | 
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Partick Bargh Commissioaers require tenders for electricity meters, 
demand indicators, and fuses. Specifications may be obtained at 
the offices of the town clerk (Mr. James Donaldson), 97, West Regent- 
street, Glasgow, or at the offices of the consulting engineers (Messrs. 
Kincaid, Waller and Manville), 29, Great George-street, Westminster, 
S.W. Further particulars are given in an advertisement, and 
tenders must be received by Mr. Donaldeon before noon of Dec. 4. 

Portsmouth Corporation invite tenders for the ent way 
construction and underground feeders in connection with the elec- 
trical equipment of their tramways. Specifications may be obtained 
fiom the tramways engineer (Mr. E. Rotter), and tenders must be 
delivered to the town clerk (Mr. Alexander Hellard), Town Hall, 
Portsmouth, by 10 a.m. of Dec. 7. Au advertisement gives further 
particulars. 

Portsmouth Corporation also require tenders for the overhead 
electrical equipment of the tramways in the borough and Cosham 
extension. Specifications may be obtained from the tramways 
engineer (Mr. E. Rotter), and tenders may be delivered to the town 
clerk (Mr. Alex. Hellard) by 10 am. Dec. 7. An advertisement 
gives further particulars. 


Bexhill District Council invite tenders for the supply and erection 
of water-tube boiler and pipework and а 150kw. steam dynamo. Ап 
advertisement gives further particulars, and specifications may be 
obtained after 26th inst. at the office of the consulting engineer 
(Mr. A. Н. Preece), 13, Queen Anne’s-gate, Westminster, S.W. 
Tenders, addressed to the clerk (Mr. E. Sholto Douglas), must be 
delivered at the Council offices, Bexhill, before noon of Dec. 10. 


The trustees of the Hightown Wesleyan Church (Crewe) require 
tenders for the electric lighting of the church. Specifications, &c, 


may be obtained from the Town Clerk, Crewe, to whom tenders must 


be sent by Dec. 10, An advertisement gives further particulars. 


Bermondsey (London) Vestry invite tenders tor 71 cast-iron arc | 
lamp columns, arc and incandescent lamps, automatic switches and 
fittings. Tenders to Mr. F. Ryall, Town Hall, Bermondsey, before 


noon Dec. 3. | 
Tyne Improvement Commission require tenders for electric lighting 


of Northumberland and Albert Edward Docks. Tenders by 30th inst. 


Cardiff Corporation require tenders for а 75kw.motor generator and 
Tudor storage battery, lead-covered cables and а 20-ton travelling 
crane, Tenders to town clerk before 28th inst. 


Oldham Electricity Committee invite tendera for an extension of 
the tramway switchboard. "Tenders to Mr. А. Andrew, Gas and 
Water Offices, before 27th inst. 

Brighton Corporation invite tenders for points and crossings, sole 
plates, manhole covers, tie bars, fish bolts, &c. Tenders by Dec. 6. 

Brighton Corporation also require tenders for the construction of 
the permanent way of their electric tramways. Tenders by Dec 13. 

Cheshire Lines Committee invite tenders for stores for 1901, includ- 
ing telegraph materials, instruments, wire, &c. "Tenders to secretary, 
Central Station, Liverpool, by 30th inst. 

Tenders are invited for lead.covered, concentric cable, cast-iron 
conduit and watertight junction boxes for District Asylum, Mullingar 
(Ireland). Tenders to joint committee of management, before Dec. 1, 

The joint committee of the Metropolitan and Metropolitan Dis- 


trict Railway Companies (London) invite tend ers for the electrical 


equipment of the Inner Circle Railway. "Tenders by Dec. 1. 


Kendal Corporation invite tendera for electricity generating plant, 
&c. Tenders to town clerk's office by Dec. 8. - 


Londonderry Corporation require tenders for the supply of carbons 
for one year from jur. 1 next. Tenders to town clerk by Dec. 1. 

Halifax Corporation require 36 tramcars, trucks, motors and elec- 
trical equipments, "Tenders by 27th inst. 


Wolverhampton Tramways committee require tenders for electric 
motor tramcars  Tendera to town clerk by noon of 26th inst. 

Hornsey Council require tenders for telephone pit covers, &c. 
Tenders by 26th inst. | 

Walker Council require tenders for erecting refuse destructor 
buildings, &c. Tenders by Dec. 8. 


est Ham Council require tenders for electric lighting plaut for 
Dagenham Hospital. Tenders by noon of 30th inst. 


TENDERS RECEIVED AND ACCEPTED. 

Grimsby Corporation have accepted the tender of Messrs, Cham- 
berlain and Hookham for the supply of 5,10, 25 and 50 ampere 
electricity meters, at £4. 7s. 6d. The tender of Messrs. Mackenzie 
Bros. has also been accepted for arc lamp-posts and brackets, as 
follows: Lamp-posts (with 3ft. brackets), £10. 18s. 6d. each; with 7ft. 
brackets, £16, 2s. each; with centre carrier, £13. 58. each Wall 
brackets (3ft. projection), £2. 5s. each ; 7ft. projection, £4. 8s. each. 
Grimsby Corporation have also accepted the following tenders : Crow- 
ther & Co. (wiring electricity works), £235. 11s. 3d, ; A. C. Dickins 
(wiring free library) £72. 12& The lowest tender was accepted in 
each case, Eight tenders were received for the first and 16 for 


the second, the highest tenders being £892. 8s. 114. and £220 
respectively. | 

Tunbridge Wells Town Council have received the following 
tenders for the supply of high and low-tension electricity cables, 
the quotations being per 1,000 yards in each case. The amounts in 
bold figures are the accepted tenders :— 


High Tension. 
0:025 0:034 0 05 01 

£ s. £ s £ as. £ s 

Callender's Со. .................. 113 0... 181 0... 175 0... 957 0 
Polland & Co. .................. 165 4... 232 6... 250 19 ... 321 17 
British Insulated WireCo. ... 144 0 164 0... 210 0... 290 0 
Western Electric Co. 124 0 140 0... 186 0... 263 0 
St. Helens Cable Co 122 10 140 0... 190 0... 276 0 
W. T. Glover & Co. ............ 118 15 . . 157 10 ... 191 131... 272 184 
Johnson and Phillips . 116 0... 158 0... 188 0 272 0 
Siemens Bros. & Co. ............ 116 0 130 0... 175 0 257 0 
J. Littauer................ . 115 10 . . 130 0... 171 0... 250 0 
W. T. Henley's Co. ............ 113 10... 129 124... 178 21... 266 0 

Low Tension. 

0:34 0:06 01 0:15 02 T win 

£ s. Sus. £ s £ s. 8 s. 2 з 

Callender's Co. ... 109 0 ...168 0 . 228 0. 295 0. 354 0 . 70 0 
W. T. Henley's Co. 106 5 ...165 174.. 229 5. 305 0.575 15 ...48 10 
Brit. Ins. Wire Co. 155 0 ..193 0 . 246 O. . 522 O. . 381 0 ...65 0 
Polland & Co....... 126 8 . 187 6 ...256 8... 336 17... 409 15 ...78 4 
St. Helens C'ble Co. 115 10 ...173 0 .. 238 0. 511 0.373 0 ..66 8 
West. Elec. C». ... 115 0 ...168 0 ...250 0...296 0. . 3562 0 . . 62 0 
W. T. Glover & Co. 114 113...175 0 ...237 10... 512 10. 389 113.68 15 
Johnson & Phillips 107 0 . . 166 0 ...233 0...212 0. 578 0 ..50 0 
Siemens Bros. & Co. 109 0 . 161 0 . . 222 0. . 295 O. . 554 0 69 0 
J. Littauer 102 11 ...161 10 .. . 228 6. 506 10. 375 1 ...25 10 


Dublin Corporation on Tuesday accepted the tender of the British 
Insulated Wire Co. for the supply of electric lighting cables and 
mains for their electricity supply scheme at £109,447. 103. 8d. 
There were nine tenders, but three were declared informal. The 
remaining tendera were :— 


Brit. Insulated Wire Siemens Bros. & Co, £113,687 12 1 


Co. (accepted) ...£109,447 10 8| Western Elec. Co. 115,004 15 9 
Callender's Co.... .. 125,542 12 O|St. Helens Cable 
W. T. Henley's Co. 120,965 5 8]  Co...............-. . 108,039 15 0 


Sunderland Town Council has placed a contract for 24 motor cara 
of the top-seat type, together with track cleaner and traverser, with 
Messrs. Dick, Kerr & Co., at £675 per car. The cars are to be 
equipped with standard air brakes. 

The London County Council has accepted tenders from the follow- 
ing firms for the supply of engineers’ goods and electrical stores :— 
Edison & Swan Co, Heaton & Smitb, Simon, Berry & Co., J. Dick- 
son, M. Wilson & Co., Pryke & Palmer, Buck and Hickman, Russell 
& Co., and Turner and Hudson. 

The Asylums committee of the London County Council have 
accepted the following tendera for the central station for the supply 
of water and electricity at Horton Asylum :— 

Edmundson's Electricity Corporation (boilera, engines, 


dynamos, &e.) ... 2 JFC £17,825 0 0 
N. Warner & Co. (pumps, pumping machinery, &с.) ......... 1,674 10 0 
Doulton & Co. (water softening plant) . 1.269 12 0 


A second 250k w. turbo- dynamo complete, with surface condenser, 
air and circulating pumps, has been ordered from Messrs. C. A 
Parsons & Co. for the Woolwich electricity station to provide for the 
increasing demand for current in this district. 

Bradford Corporation have accepted the tender of Messrs. 'T. Broad- 
bent & Sons (Ltd.) for a 30-ton electric travelling crane for the new 
generating station, suhject to the requisite borrowing powera being 
obtained. 

Barnsley Town Council have accepted the tender of Messra. Venner 
& Co. for the supply of Hookham electricity meters at £4. 10s. each. 

Hants. County Council have accepted the tender of Messrs. Dick & 
Sons for wiring the Judge's lodgings at £162. i | 

We learn that, in answer to the advertisement inviting tenders 
for the hire of mechanically-propelled dust-collecting carts by the 
Corporation of the City of London, several tenders were received 
offering steam.driven vehicles for sale, but no tender was sent in 
offering the hire to the Corporation of mechanically-propelled 


vehicles. 
BANKRUPTOIES, LIQUIDATIONS, &c. 

In the bankruptcy of F. Metcalfe, electrical engineer, Leeds, the 
trustee (Mr. J. Bowling, 22, Park-row, Leeds) has been released. 

In the failure of W. Н. F. Bowman, electrical engineer, &c., Gains- 
borough, the trustee (Mr. R. J. Ward, 31, Silver street, Lincoln) has 
been released. 

A meeting of Cuttriss, Wallis & Co. (Ltd.) will be held at 
Prudential-buildings, Park-row, Leeds, on Dec. 19 to receive an 
account of the winding-up. 


Richard Aylmer, electrical engineer, late 47, Victoria-street, now 


| residing at 11, Pinfold-road, Streatham, S.W., has executed an 
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assignment upon trust, release being conditional on payment of 5s. 
in the £ within three months Mr. С. Wreford, 6, Dowgate-hill, 
E. C., is trustee. The liabilities are returned at £691. 23. 8d., and 
assets £91. The creditors include: —Leclanchc Cie (Paris) £317; 
General Electric Co., £58; Wood & Co, £14; Gabriel and Ange- 
nault, £13; Keene & Sons, £10. 


Sales by Auction. —Me:ssrs. Wheatley Kirk, Price & Co. announce 
in our advertisement columns the sale by auction on Wednesday, 
Dec. 5, at 10 for 11 o'clock prompt, of the important freehold land and 
works lately occupied by the Aluminium Co. 1 at Oldbury, near 
Birmingham. Details of the extent of the land and the modern 
character of the works are given in the advertisement, and further 
иеа plans and conditions of sale will be obtainable in a few 

ays of the auctioneers, 46, Watling.street, Queen Victoria-street, 
London, E.C., and Albert Chambers, Albert-square, Manchester ; or 
of Messrs. Baker, Blaker and Hawes, solicitors, 117, Cannon-street, 
London. 

Messers. Wheatley Kirk, Price & Co. will also sell by auction on 
the same day and at the same time the valuable electric light and 
power plant installed at the above works. Some particulars of this 
plant are given on another page, and the attention of municipal 
corporations, electrical contractors and othera is especially called to 
the importance of this collection of high-class machinery and 
apparatus. Catalogues will be ready ia a few days, and these and all 
үш particulars can be obtained of the auctioneers and solicitors 
as above. 


Plant for Sale.—An advertisement contains particulars of electric 
lighting plant —consisting of a 3 f. p. Priestman oil engine, dynamo 
and spare parts, accumulators, &c.— which is for sale. Applications 
to Mr. G. Jármay, Hartford, Cheshire. 

To Let.—A suitable site for electricity works adjoining Shepperton 
station is advertised in another column. 

High-voltage Keyholder—The International Eleztric Со, 
55, Redcross-street, Barbican, London, are supplying a new high- 
voltage keyholder, for which the chief claims are high inaulatioa, аз 
the switching movement is entirely enclosed by the china body; 


I. E. High-voltage Keyholder. 


impossibility of arcing ; and that the switching on and off is done in 


one direction only. When the handle is turned to the left the switch 
remains inoperative. The size of the new holder is not greater than 
that of the ordinary low-voltage holder. 


Spiral Globes.—A well-illustrated catalogue is issued by the 
Spiral Globe (Ltd.), 28, Bush-lane, Cannon-street, London, E.C, 
setting out, in particular, the economies in electric lighting effected 
by the adoption of these globes. It is claimed that whereas an 
ordinary 16 с.р. incandescent hung vertically, аз is usually the сазе, 
illuminates with an effective light of only 10 c.p., the same lamp 
when enclosed in a “Spiral” globe produces an effective light equal 
to about 23 c.p. with the same consumption of current, effecting an 
economy of over 50 per cent. Spiral Globe lamp: are 1 with 
various patterns of terminals, and can be obtained with half opal 
reflectora. Special patterns are shown, suitable for marine fittings, 
train lighting, and underground railway stations. The catalogue 
contains the spezial terms upon which the company are prepared to 
contract to furnish Spiral Globe lamps and maintain same, and other 
interesting information. 


Electrically-driven Pamps.— Messrs. Merryweather & Sons 
(Ltd.) have ready a pamphlet describing and illustrating the 
* Hatfield” reciprocating pump, constructed to be driven direct 
by an electric motor. "he pump has three single-acting barrels, 
insuring & steady pressure of water, and renderiug the use of an air 
vessel almost superfluous The comparatively constant delivery of 
water obviates freedom from shocks in the delivery pipe, and avoids 
reaction on the motor. Two of these pumps, coupled and electrically- 
driven, are installed at the Bristol 


Electricity Works for boiler | 


feeding. At Bristol the motor runs at 400 revs. per min, and 
each pump is capable of delivering 60,00010, of water per hour against 
a pressure of 130]b. per equare inch. 


Knife Switches.—In price list No. 9 just issued by the Electrical 
Co., 122 124, Charing Crozs-road, London, W.C., there is described 
and illustrated a large variety of single, double and trelle-pole 
knife switches for various voltages. The accompanying illustration 
shows an automatic maximum current single-pole cutout up to 
200 amperes, 550 volts with carbon break. The net weight of this 
apparatus is 19:50kgs. In addition to price list No. 9, the Electrical 
Co. have forwarded price lists Nos. 13 and 16, the former dealing 
with lightning arresters and sundry safety devices (including fuses 
for telephone aud eignalling circuits), and the latter giving full 
textual particulars, diagrams of connections and dimensions, &c., of 


» 


the direct-current electricity meters manufactured and supplied by 
115 company All these lists are well got up, and very fully 
illustrated. 


B.T.H. Apparatus.—A number of Thomson astatic instrumenta 
for continuons-current switchboards are described and illustrated in 
pamphlet No. 79 issued by the British Thomson- Houston Co. 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of tbe үр of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 14 to Nov. 20, 
with the ports of destination :— 

Africa — Cape Town, £195 ; Durban, £121. East London, £134 ; Port 
Elizabeth, £236. Argentina Buenos Ayres, £762 (including £690 tele- 
graph material). Australasia— Auckland, £42; Christchurch, £260 ; 
Fremantle, £12 ; Lyttleton, £270; Otago, £182; Port Chalmers, £15; 
Sydney, £1,542 ; Wellington, £125, Belyium—Ostend, £2,312 (including 
£102 telegraph material. Ceylon —Colombo, £101 (telegraph material). 
Chili— Valparaiso, £12. China—Shanghai, £36. Germany—Hamburg, 
£818 ((including £800 telegraph material). Holland—Amsterdam, £267. 
India—Bombay, £651 (including £301 telegraph wire); Calcutta, 2518. 
Japan—Hiogo, £683 (telegraph cable); Yokohama, £10,558 (including 
£8,835 telegraph cable). Mauritius, £60. Philippine Islands —Manila, 
£315 (including £289 telegraph material). Portugal —Lisbon, £40 (tele- 
graph material). Spain — Bilbao, 4402. T'urkey—Constantinople £25) 
(including £88 telegraph wire). Total, £20,719 , against £13,762 in the 
corresponding week last year (Nov. 15 to Nov. 21). 


PATENT RECORD. 


STE ED 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C СНАРМАХ & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any arail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 


September 17, 1900. 
16,500. A. EcksTEIN and A. J. D. Krause., Manchester. 
high-voltage electric cutout. 
16,501. A. Eckstein and A. E. ANGoLD. Manchester. Improvements in 
arc lamp suspension apparatus applicable also to other purposes. 
16,507. W. L. SrENCE and THE British ELECTRIC PLANT Co. (LrD.). 
Glasgow. Improvements in or connected with the regulation 
and control of electric motora. 
16,508 J. LENbEBYON and E. F. SMART. 
switch gear. NE 


Àn improved 


Newport. An electric motor 
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16,527. A. M. Morin. London. 

16,528. E. P. BAnrFIELD. London. 
rose for electric arc lamps. 

16,529. B. J. B. Mitts. London. Processes for manufacturing abrasive 
material from bauxite or other hydrous oxides of aluminium. 
(The General Electro-Chemical Co., United States.)* 

16,534. F. W. BÜHNE. London. Manufacture of porous metal plates for 
electric accumulators. 

16,541. J. G. LORRAIN. London. Improvements in electric switching 
and metering apparatus. (H. A. Macdonald, France.) 

16,545. K. N. von Szorort. London. Improvements in or relating to 
telephonic switchboards and the like. 

16,545. C. Е. W. Duppina. London. Improvements in аго lamps. 

16,562. H. OPPERMANN. London. Improved process for the production 
of magnesium peroxide. 

16,567. W. BucuNER. London. Improvements in or connected with 
thermo-electric batteries or thermo piles, 

September 18, 1900. 

16,590. P. MACLELLAN and T. R. SMALL. Glasgow. Improved ear-piece for 
telephone receivers. 

16,600. C. ADAMs-RANDALL. London. Electro-mechanical sound-augment- 
ing apparatus applicable for use as an aid to the deaf. 

16,644. S. Z. ре FERRANTI. London. {Improvements in electricity meters. 

16,656. Н. J. Ryan. London. Improvements in electrically-propelled 
motor vehicles.* 


September 19, 1900. 

16,667. W. J. SrEwART. Glasgow. Improvements in and relating to the 
working of electric or other tramway or railway points. 

16,695. H. W. Н. VavaHaN and F. R. Wane. London. Improvements in 
clutches for the transmission or retardation of power. 

16,696. C. M. JonNsow. Redhill. Improved method of treating the 
animal or human body by electric forces. 

16,697. TR BRTrisR THoMsoN-HousTON Со. (LTD.). 
ments in systems of electrical distribution. 
United States.)* 


Improvements in rotary motors. 
An automatic safety clutch and ceiling 


London. Improve- 
(E. W. Rice, jun., 


16,698. THe British THomMson-Hovston Со. (Lrp.). London. Improve- 
ments in conduit plows for electric railways. (J. Hoffmann, 
United States.)* 


16,699. THE British THomson-Hovuston Co. (Ітр.).. London. Improve- 
ments in lightning arresters. (L. Bell, United States.)“ 

16,700. THE BRITISH Тномѕох-Носвтох Co. (Lrn.). London. Improve- 
ments in systems of electrical distribution, (C. P. Steinmetz, 
United States.)* 

16,701. Tae British THomson-Hovuston Co. (LTD.). London. Improve- 
ments in electrically-operated pumps. (E. M. Hewlett, United 
States.)* 

16,702. THE BritisH THomson-Hovuston Co. (Ltp.). London. Improve- 
ments in dynamo-electric machines. (E. W. Rice, Jun., United 
Statés.)* 

16,705. THE Ввітізн THomson-Hovuston Co. (Lrp.). London. Improve- 
ments in controlling electric motors. (M. W. Day, United 
States.)* 

16,704. Tue BnrrisH Тномвох-Ноовтом Co. (Ltp.). London. Improve- 
ments for adjusting brush holders for electric machines. (Н. G. 
Reist, United States.)“ 

London. 


16,705. Тнк British THomson-Houston Co. (Lry.). Improve- 


ments in systems of train control for electric railways. (C. E. 
Barry, United States.)“ 
16,706. THE British THomson-Hovuston Со. (Ltp.). London. Improve- 


ments in means for preventing hunting of dynamo.electric 
machines. (H. W. Buck, Unlted States.)* 
16,758. F. Satpana. London. An improved electric energy meter. 


September 20, 1900. 

16,777. J. S. STAFFORD. London. Improvements in or connected with 
electrically ignited motor cars, cycles or the like, applicable for 
other analogous purposes. 

16,798. J. ZaPPE. London. Improvements in underground conduits for 
electric conductors.* 

16,801. A. J. DE B. к. CunHa. London. Process and apparatus for the 
electrolytic decomposition of alkaline salt solutions. 

September 21, 1900. | 

16,808. R. J. HovcHToN and W. E. Cooke. Manchester. Improvements 
in and relating to the method of and apparatus for electrolytically 
depoeiting metal. 

16,845. J. M. Ricarp and Е. C. Gary. London. Improvements relating 
to electric igniters for explosion motors.“ 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 
£d. each. 
1899. 


19,189. Siemens Bros. & Co. (Lrp.) (Siemens and Halske Aktien-gesell- 
schaft). Means and apparatus for electrically working vacuum 
and air-pressure railway brakes. 

20,751. ANBREAS. Device for steering electrically-driven motor cars. 
«0,795. RicHarpson and HiGHTON. Apparatus for regulating the speed of 
gas and light engines driving dynamo-electric machines. 

20,906. Munro, WOOD, BRECKNELL and Rocers. Trolley standards used 
on cars or wagons electrically propelled from an overhead wire. 

21,076. WILLCOX. (Columbus Elecktricitits Gesellschaft mit Beschrünkter, 
Haftung.) Electric cells or batteries, 

21,082. Wricut. Electric circuit-breakers. (Date applied for under 
International Convention, March 25, 1899.) Eos 


21,085. Davis and WnicHr. Controllers for electric motors. (Date 
applied for under International Convention, March 24, 1899.) 

. CLARK (Courtney) Magnetic separators. 

LErrNER. Separator for plates of secondary batteries. 

21,670. BRrrisH THomson-Hovston Co. (Lrp.) (Everest.) 
electric current transformers. 

. BELL and Berry. Switches for electric light. 

. Davis and Conrap. Electrical measuring instruments. 
applied for under International Convention, April 1, 1899.) 

. VosMAER. Electric arc lighting. 


Alternating 


(Date 


21,881. Lage. (Soc. de Commentry-Fourchambault et Decazeville.) 
Electric incandescent lamps. 
21,990. OPPENHEIMER. (Actien-Gesellschaft Mix and Genest.) Cord grips 


for electrical apparatus. 

. OPPENHEIMER. (Actien-Gesellschaft Mix and Genest.) 
interiors for electrical incandescent lampholders. 

22,102. BucHaANAN. Electric cables. 

. THOMSON. (Sturm.) Electro - magnetic ignition device with 

revolving armatures for gas, petroleum and similar motor engines. 

Voct. Manufacture of electrical heating appliances of high elec- 

trical resistance capable of sustaining high temperatures. 

. EvERED & Co. (Ltp.) and EvgnED. Electrical switches. 

. Prpczon. Electrical influence machines. 

. Davy. Alternating arc lamps. 

. LAKE (McCarthy). Electric insulating devices. 

. WEISSMANN and Wypts. Contact breakers especially applicable 
to induction coils, (Date applied for under International Con- 
vention, April 25, 1899.) 

. Brrrisu THomson-Houston Co. (1тр.) and SAMUELSON, Trolley 
stands for electric railways. 

. PoHL. Process of manufacturing carbons for electrical and electro- 
chemical and other purposes. 

. PERRIN. Electric accumulators, 

. British THomson-Hovuston Co. (Lrp.) (Cox) Coin-controlled 
mechanisms for use in connection with prepayment electric meters 
or the like. : 

. Bo UL (Saldana). Electricity meters. .. 

. WisE (Universal Talking Machine Co.). 

. ELEY. Electric switches. 

25,701. Stevens and HaicH. Controlling apparatus for electric motors. 

25,767, ROWNTREE, Electric motors. 


Porcelain 


Talking machines. 


COMPANIES’ MEETINGS AND REPORTS. 


— — 
British Westinghouse Electric and Manufacturing Co. 
(Ltd.). 


The first annual report of this company and balance sheet for the period 
from July 10, 1899, to July 51, 1900, has been issued. In addition to the 
orders and contracts taken over from the vendors; amounting to £279,000, 
orders have been received and contracts have been entered into since the 
incorporation of the company amounting to £550,000. The net profit for 
the period, exclusive of amount guaranteed by vendors, is £10,777. 7s. 7d., 
after providing for management expenses, directors’ fees, and all other 
charges, which is considered satisfactory, seeing that the works at Trafford 
Park are still in course of construction. Out of this profit, supplemented 
by the guarantee, the directors distributed an interim dividend on the 
6 per cent. preference shares in May last, amounting to £7,551. 2s., and 
now recommend the payment of the final dividend for the six months 
ending July 31, amounting to £15,000. 

The directors report that the works at Trafford Park, Manchester, are 
making good progrees, the agreement for the purchase of the land having 
been concluded, the plans for the entire works having been prepared by 
Mr. T. Rodd, of Pittsburg, U.S.A., from information and drawings supplied 
by the American Westinghouse Electric and Manufacturing Co. under 
their agreement, and the principal contracts for the construction work have 
been placed. The requisite connections between the works and the 
principal railways have also been completed. 

In view of the large staff which will necessarily be required in connection 
with the works a number of young Englieh engineers had been sent to 
serve an apprenticeship in the works of the American company at Pitts- 
burg. By this method of forming the staff the directors believe that 
the principles of manufacture, which have been so successfully worked 
out in the United States, will be reproduced in the works at Manchester. 
Arrangements are being made to provide suitable dwellings for the opera- 
tives to be employed in the works, in which the men and their families will 
be well housed at reasonable rates with great advantage to the company. 
Technical and commercial managers have also been appointed, and are 
making themeelves familiar with the approved methods adopted at the 
works at Pittsburg, which, as is well known, are equipped with the most 
modern plant and appliances, and where about 7,000 men are employed. 


ARON ELECTRICITY METER (LTD.)—In the report for the year ended 
Sept. 30, the directors state that they are highly gratified with the result 
of the year's working, which marks а considerable further improvement 
on previous satisfactory progress. The balance to credit of profit and loes 
for the year amounts to £23,915. Oz. 10d., and after adding £2,522. 13s. 11d. 
from the previous year there is a total of £26,437. 14s, 9d. to distribute, 
The directors propose the payment of the dividend on the 6 per cent. 
preference sháres (absorbing £7,493. 16s. 2d.) and of £980. 68. 5d. as bonus 
to preference shareholders, of which it is proposed to carry £355. 16s. 10d. 
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to credit of preference shareholders for next year, aud to declare an 
additional 4 per cent. per annum for the present year, making a total 
dividend of 64 per cent. on the preference shares ; and also a dividend of 
12 per cent. on the ordinary shares (taking £15,000) leaving £2,963. 13e. 2d. 
to be carried forward. The business of the company continues to prosper, 
and the outlook is, says the report, brighter than ever. The Aron meter 
is being adopted iu the principal supply stations of the United Kingdoin, 
the Continent of Europe, and the Colonies, and this has necessitated the 
adoption of means for the extension of manufacturing resources. 

The transfer books of the ordinary and preference shares will be closed 
from 26th inst. to Dec. 15 inclusive. 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA TELEGRAPH CO. 
(LTD.) - An extraordinary meeting of this company was held yesterday, 
under the presidency of Sir John Wolfe Rarry, to confirm a special reso- 
lution passed at the extraordinary general meeting of the company held 
on the 7th inst. The manager and secretary (Mr. F. E. Hesse) having 
read the notice convening the meeting, the chairmau put the resolution 
confirming the alteration in the articles of association, and this baving 
been seconded by the Marquis of Tweeddale, was carried unanimously. 


WESTERN UNION TELEGRAPH CO. —The annual report of the president 
for the year ended June 30 states that the capital stock outstanding 
remains the same ($97,370,000.00), and the bonded debt at the close of the 
year was 319,502,550.46. The lines of the company were increased during 
the year by 2,849 miles of poles and 28,520 miles of wire. There was an 
increase of 615 offices. The number of messages transmitted was 1,769,626 
greater than for 1899. The increase of $804,257.50 in the revenues for 
the year was made up priucipally of $457,864.77 from regular commercial 
messages, $76,628.06 from press despatchee, and $197,665.12 from leased 
wires, and the balance ($72,099.55) from minor sources of income. Com- 
pared with the preceding year, operating and general expenses increased 
$265,243.89, incident to the larger number of messages transmitted and 
delivered, and to the operation of more offices; maintenance and recon. 
struction of lines increased $206,585.94, partly for cable repairs in the 
Atlantic, but chiefly for the replacement of old and defective lines with 
new poles and copper wires ; and equipment increased $48,163.46, on 
account of new wires and offices. The total increase in expenses was 
$507,626.68. The net profit for the year was $6,165,363.68. After paying 
interest on bonds and the dividend of 5 per cent., there was added to the 
surplus account $3591,277.55, or $287,584.92 more than in 1899. The 
average tolls received were 50:8 cents per message, and the average cost 
per message 25:1 cents, the same as for 1899. During the year $1,199,587 
was expended for the purchase of sundry lines and the construction of 
new property, and $70,000 was paid out for patents. 


NEW COMPANIES, STATUTORY RETURNS, ёс, 


ones 


CLAUD HAMILTON (ABERDEEN) (LTD.)—This company has been 
registered with a capital of £5,000, in £1 shares, to take over the business 
of electrical engineers and contractors carried on at Aberdeen and Inverness 
by P. C. Middleton & Co. (Ltd.). The subecribers are Claud Hamilton 
(electrical engineer), A. Ferguson, G. Watson, D. Alexander (electrical 
engineer), R. C. Boyd, J. Y. Collie, and P. C. Middleton (electrical 
engineer). The first directors are Claud Hamilton, J. Y. Collie, A. Ferguson, 
and P. C. Middleton. 


ELECTRIC LIGHTING BOARDS (BRITISH MANUFACTURING CO.) ‘LTD.) 
—This company was registered on Nov. 8, with a capital of £75,090, in 
£1 sharee, to enter into an agreement with the Electric Lighting Boards 
(Ltd.), and to acquire and work any patents and inventions connected with 
electric lighting boards, particularly relating to luminous advertisements. 
The subscribers are W. G. Gadsden, A. Tibbits, H. L. Pring, W. Brittaio, 
J. W. Stickland, E. Newroy, and A. H. Lister. 


FOUNDERS’ SYNDICATE (LTD.)—This company was registered on 
Nov. 5, with a capital of £60,000 in £10 shares, to carry on the business 
of electric апа other tramway constructors and proprietors, electrical and 
general engineers, &c. 


FRENCH ELECTRIC LIGHTING BOARDS LTD.) — This company was 
registered on Nov. 15, with a capital of £4,000 in £1 shares, to acquire 
from Mr. E. O. Sachs the benefit of certain inventions relating to electric 
lighting boards for luminous advertisements, &c. 


GENERAL ELECTRIC CO. OF IRELAND (LTD.)—This company was 
registered in Dublin on Nov. 15, with a capital of £2,000 in £1 shares, to 
construct or acquire and maintain tramways in or near the counties 
of Dublin and Wicklow, and to carry on the business of electrical and 
mechanical engineers, electricians, &c. 

IMPERIAL ELECTRIC SUPPLIES CO. (LTD.)—This company was regis- 
tered on Nov. 5, with a capital of £50,000 in £1 shares, to carry on the 
business of electrical and general engineers, electricians, manufacturers of 
and dealera in electrical and other appliances and accessories, &c. The 
first directors are: G. Bargate, С. S. Hertslet, H. W. Kuott, and 
E. P. Harvey. 

PERFECT LIGHT CO. (LTD.)— This company was registered on Nov. 13, 
with a capital of £25,000 in £1 shares, to carry on the business of elec- 
trical and other lamp fittings and apparatus manufacturers, and to 
adopt an agreement with the Scott-Snell-Phillips Syndicate (Ltd.) and 
M. Lachman. The first directors are C. S. Snell, C. W. Phillips, and 
M. ‘Lachman, . r 7 : А e 


RAWFOLDS WIRE CO. (LTD.)—This company was registered on Nov. 6, 
with a capital of £5,000, in £1 sbares, to acquire the business carried on 
as the Rawfolils Wire Co., and to carry on the business of wire drawers, 
wire, copper and metal merchants, metal workers, &c. 


R988 ELECTRIC LIGHT AND POWER CO. (LTD.)—This company was 
registered on Nov. 16, with a capital of £8,000, in £1 shares, to carry on 
in and near Roes, Hereford, the business of electricians, electrical and 
general engineers, suppliers of electric light and power, &c. The sub- 
scribers are J. Mackay, J.P., C. Allmond, and J. Parker, consulting engineer 
(each with 100 shares), A. Johnson, J.P., consulting engineer, and E. С. 
Gurney (each with 50 shares), and Н. Southall and F. W. Wintle (with 
10 shares each). The firet directors are J. Mackay (chairman), E.C. Gurney, 
C. Allmond, and A. Johnson. 

WILLIAM DOUGLAS (LTD. — This company was registered in Edinburgh 
on Nov. 7, with a capital of £1,000, in £1 shares, to take over the business 
of W. Douglas, and to carry on the business of telephone and electrical 
engineers, &c. The subscribers include W. Douglas (electrician) and 
James McCall (engineer. 


MATHER AND PLATT (LTD.)—According to the annual return to 
Sept. 14 the capital is £775,000, in 37,500 preference and 40,000 ordinary 
abares of £10 each, of which 32,505 preference and 40,000 ordinary shares 
have been taken up. £10 has been called up on each of 21,705 preference 
and 2,500 ordinary shares. £483,000 is considered as paid on 10,800 
preference and 37,500 ordinary shares. 

TYPEWRITING TELEGRAPH CORPORATION (LTD.)—The annual return 
to Oct. 18 gives the capital as £100,000 in £1 shares, 56,651 of which have 
been taken up. 10s. has been called up on each of 19,662, and 1s. on each 
of 7,158 shares 29,851 shares are considered as fully paid. 


WINDERMERE AND DISTRICT ELECTRICITY SUPPLY CO. (LTD..— 
The annual return to Sept. 10 has been filed. The capital is £50,000, in 
5,000 preference and 5, ordinary shares of £5 each, of which 5,000 
preference and 2,665 ordinary have been taken up. £5 has been called up 
on each of 5,010 preference and 1,497 ordinary, and 10s. per share on 231 
ordinary shares, £14,475 is considered as paid on 1,960 preference and 
935 ordinary shares, 


CITY NOTES. 


— — 


MEMORAWDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 297d. per oz. (Nov. 22). Consols (21 per cent.) 988—984 for 
money, 98 "є —98{{ for account; 24 per cent. 984—988 (Nov. 22). Stocks 
and Shares Continuation Days, Nov. 27 and Dec. 11 ; Ticket Days, Nov. 28 
and Dec. 12; Pay Days, Nov. 29 and Dec. 15; Mining Share Carry-over 
Days, Nov. 26 and Dec. 10. 


BAKER-STREE? AND WATERLOO RAILWAY CO.—It is announced that 
allotment letters in the issue of this company's capital have been posted. 

DIRECT WEST INDIA CABLE CO. (LTD.)—The trustees for the debenture- 
holders will receive offers of debentures for purchase at noon on Dec. 4. If 
the number offered is not sufficient to absorb the amount to be applied, a 
drawing will follow. 

HALIFAX AND BERMUDAS CABLE CO. (LTD.)—The trustees for the 
debenture-holdera will receive offera of debentures for purchase at noon on 
Dec.4. If the number offered is not sufficient to absorb the amount to be 
applied, a drawing will follow. 

JAMAICA ELECTRIC LIGHT AND POWER CO. (LTD.)— The directors 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Lind Week | 8 Tao: P AGGREGATR, 

ended 8 ог Рес. weoks Amount. mcs E 
! 

1900 E £ £ £ 
Aberdeen Corporation. . Nov. 10 575|4 111 23 16,917 + 2,310 
Birmingham Tramways| „ 17 4, 388 ＋ 562! 19 86,851 + 4,225 
Blackpool Corporation.. , 15 204 T 55 55 | 26,986 + 7,105 
Blackpool and Fleetwood ,, 17 156|- 6; 20| 19,413 — 2 

Bolton Corporation "NM Imm 495 m dd 
Bradford Corporation.. „ 18 | 747|+ 399 33 17,69) + 4,529 
Brisbane Tramm Oct. 3 1,896|4- 385| 13] 24,108 |+ 4,786 
Bristol Trams & Carriage Nov. 10 2,800 – 2,037} 20| 67,570 — 1,594 
Buenos Ayres& Belgrano Oct. 21 ; 2,794/+ 542 16| 37,031 + 1,511 

Central London Railway] Nov. 17 5, 400 16| 82,167 |  ... 
City & South London Ry. „ 18 1.866 TT 820, 20| 52,108 7 12,635 
Cork Elec. Trama . . . „ 15 351 — 8 46| 18995 + 1494 
Dover Corporation .. , 17 170 11: 33| 7,731 4 426 
Dublin & Lucan Rly. „ 17 65 ＋ 10° 20 2036 4 561 
Dublin United . „ 16 3.345 354 20 75,2351 10.042 

Dublin Southern Dist... „ 16 | 688/+ 12 20 20007 ш 

*Dundee Corporation m ee ООШ. s is js 

Glasgow Corporation .. „ 17 9,057 ＋ 201 ... | .. | s 
Hull Corporation „ 17!1,560|+ 729 20| 27,670 \+14,710 
Liverpool Corporation... „ 10 3, 619 1,265 45 356,576 | +46,127 
Liverpool Overhead Rly.| „ 18 1,555 ＋ 115 20 33,549 + 750 
*Sheffield Tramways . ..., 18 2,579|+ 815! 46 104,116 |4-36,299 


* Partly electrical { Queen's visit last year. 
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NEW BROTHERTON TUBE CO. (LTD.)—At the annual meeting on 
Thursday last the chairman (Mr. E. Lisle) proposed the adoption of the 
report and balance sheet, and that а dividend of 5 per cent. be paid on 
Dec. 5. This was approved. 


PERSONAL.—Mr. Emile Garcke calls attention, in a circular to share- 
holders of the British Electric Traction Co. (Ltd.), of which he is managing 
director, to an attack made upon him in & London financial journal, the 
editor of which had, without troubling to make himself acquainted with 
the facte of the case, seen fit to call attention to the number of director- 
ships which Mr. Garcke holds. In order that there may be no mis- 
e Mr. Garcke points out that, with one exception, these 
companies are all closely associated with the British Electric Trac- 
tion Co., and that the directorships are held not only with the sanc- 
tion but at the exprees wish of the directors of that company. The 
fees voted for Mr. Garcke's services in connection with these director- 
ships are paid over to the British Electric Traction Co. The exception 
mentioned is the Electric and General Investment Co., of which Mr. Garcke 
has been a director since its formation 10 years back. With the growing 
requirementa of the British Electric Traction group, Mr. Garcke has 
severed his directorial connection with the Brush Company, the Chelsea 
Electricity Supply Co, the County of London and Brush Co. and the 
Immisch Electric Launch Co. It was unnecessary for Mr. Garcke to have 


made this explanation, except that those unacquainted with the circum- 
| stances might be misled by this tirade, the motif for which is not far 
| to eng The ignorance of the penny-a-liner is shown throughout the 
' attack. 

REDUCTION OF CAPITAL.— The petition of the Mirrlees, Watson and 
| Yaryan Co. (Ltd.) has been granted for authority to reduce the capital of 
| the company. The company was incorporated in July, 1889, and its 

capital was £500,000, divided into 50,000 £10 shares. It was proposed to 
их £515,000, which is unrepresented by available assete, reducing the 
capital to £195, 000, divided into £1 shares credited as fully paid, 


STOCK EXCHANGE NOTICES.— The Stock Exchange committee has 
ordered 11,000 £5 fully-paid shares (Nos. 1 to 11,000) of the Hove Electric 
Lighting Co, (Ltd.) to be quoted in the official list. The committee have 
also been asked to allow the provisional certificates for £200,000 44 per 
cent. second debenture stock of the City of London Electric Lighting 
Co. ( Ltd.) to be quoted in the official list. 


WESTERN TELEGRAPH CO. (1Тр.) — Ап extraordinary general meeting 
will be held at Winchester House, Old Broad-street, E. C., on 26th inst., to 
confirm the resolution passed at the extraordinary meeting on Oct. 30. 


WILLANS AND ROBINSON (LTD.)—-The registers of debenture stock- 
holders and of transfers are closed from 17th to 30th inst , inclusive. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Амойнт | Last PREVIOUS Prico RATE РЕВ Bustrxxss Dons 
EMEN | E рги. | МАМИ. Weex’s Prior, | Wednesday, —Oxwr. | Drvipxxp Dux. Duro Ў ккк 
* | Bnanz. | penn. | Nov. 14. Nov. 21. | Үпкпркр Expe Nov, 2l, 
| | | 
ELECTRICITY SUPPLY COMPANIES. 8 s. d. Highest | Lowest 
100,000 1 ^V Bl'ekh'th & Gr'nw'ch D'at'ct Elec. Lt. Ord, (fully ра. Ы ! $ M - " Б 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Ord. ............. 124 13 13 13$ 314 1 — e " 
6,000 10 4/6 Do. 4 por Cant. Oamalative Prof. 10 11 19 11 4 110 e - : 
£70,000| Btock 19/8 Do, 44 per Cent. Dehenture Stock (red Ja eve.| 102 105 12 105 1 6 6 - - 3 
19,661 5 2/6 | Brompton & Kensington Electricity Sapply Ord. * 7 8 7 8 315 0 - it - 
12,000 5 3/6 Do. 7 por Cont. Preference ...... ..... ... +52 8 64 84 ð | 313 8 | Marchand September - , 
20,000 5 1/6 | Calcutta Elec. Supply Ordinary (fully pald) . - "xd 6 6 6} 6} | eee ese — РА 
50,000 5 4/3 | Charing Cross & Strand Electricity Supply Corp. а 9j 10g 0 10$ 4 8 1 | February = August 10} 
20,000 5 2/3 Do. 4} por Cant. Preterenoos . „ sesso e 6$ 6 5 8 | 315 0 5 я 
34,000 5 2/6 | Chelsea Electricity Supply Ordinary .. 6 6} 6% 61 Ele 6/5 6l 
£150,000 | Stock 44% |* Do. 43 per Cent. Debenture Stock (rod. xt 110 113 110 113 4 011 | June and — се 
81,200,000 | $1,000 5% | Ohicago Edison lstMort.57 30 yr. Gold Bonds (red. ).| 100 10 100 110 4 10 11 | April and October... e — 
70,579 10 8/0 | Olky of London Electric "Lighting ONE acd M op i 8} 9% 9 10 4 0 0 | February and August ra 93 
40,000 10 6% | 8 per Cent, Cumulativo Pref. dc NE 134 13 13} 4 9 0 | January and July. . әз 650 
£400,000 | Stock 5% |* Do. 5 per Cont. Dabenture Stock (rod. у e 125 180 125 13) 3 17 10 | June and December I е 
40,000 10 4/0 | County of London and Brash Prov. Ordinary .. 81 9} 8i 9j 6 6 4 e Y 
20,000 10 6/0 Do. 6 per Cent. Camulative Preference .. 11 12 11 12 5.00 March and September А - 
£200,000| Stock 47 Do. 4%% Deb. Stock Oerta. (all pd.) (red. eser v 103 11 103 111 + 110 ove - e. 
10,200 5 .. | Folkestone Electricity Sipply Co. Or. ned TS 5} 6 53 6 oe “, - - 
11,000 5 .. | Hove Electric Lighting Ordinary... (V serais - 8 9 zm" - - во 
15,000 5 (0€ | Kensington and Knightsbridge Ordinary . . 12 13 12 13 416 - . ове 
10,000 5 6% Do. s per Cant. lst Preferenoes „ „е 6} 7 6 7 4 2 7 | January and July...... - — 
110,000 3 London Electric Supply Ordinary ..... ese sesso en 1} 2 1 2 e m . e 
49,840 5 8/0 | Do, 6 pər Cənt. Preference és 44 si 47 5 5 9 1 - pes 
8 250,000 | Stock 4% Do. 4 pər Cent. Ist Mort go Debentares .. 100 103 10) 102 819 3 | Mar. , Jane, Bept. Doo. = ie 
85,000 10 6/0 Metropolitan Elec. Supply 15» apa өлбө. ө 13 14 13 14 3 15 10 April and October... 13 m 
£220,000| Stock 47 ро. 4} por Cent. Deb. Stock First Mortgage 551: ME 115 112 115 318 7 | Juneand December .. 113j es 
£250,000| Stock 3417 | Do. 2 per Cent. Mort. Deb. NOR (e) e] 9 10) 7 10) 310 7 | - 99 971 
6,452 10 6/0 | Notting Hill Elestrlo Ordinary ... ...« „ооо 2 14} 15} l4} 15 410 4 | MEN ae. ec - 
10,000 5 5/0 | Oxford Electric Ordinary  ..... eee 5$ 6$ 5 6 81811 | ” - ee 
300,000 1 UB ... сас са ² ена | $ 3 3 1216 0 | edi өзө 
£135,000| Stock 5% | River Plate El. .d. & Pet n, Ltd., 67 lat Mor. Bob.. 75 85 75 85 618 0 | January and July ., ы "a 
15,000 8100 $2 Royal Klectric Company of Montreal Shares . | 18) 20) 139 2)) 4 0 0 April and Ootober. s... os ded 
£115,500 100 48% * о. 4} per Cont. Ist Mortgage Debentures „| 292 104 102 104 4 6 7 | өзө 
40,000 5 5/0 St. James's and Pall Mall Eleotrio Ordinary ...... 15 16 15 16 410 8 Fobruary and August 15% i 
20,000 5 3/6 Do, 7 por Cant. Preference .. — +2800 oo ч 9 8 y 3 17 8 РА - | 9 8ł 
£ 59,00) Stock see Do. 84 per Cent. Dabanture Sto» k (rəd. ) ов 6000 А £9 1JL 10) 103 | aá ‘ 1011 1091 
12,000 5 t Smithfleld Marine Electric Supply Ordinary 04:90 e 2 2] 2 2{ | Me ove sed E^ 
£50,000] Stock | 47 Do. 47 Debentures ..«« . e , „ 85 95 85 95 4453 = | M * 
65,000 5 see South London Electric Sapply Ordinary — | 21 3} 2 3) A - | EM э 
79,900 5 5/0 West minster Electric а ADT — HI" 12 13 12 13 5 0 0 | Marchand September | 124 12} 
29,437 5 TI | Do. D»... .. IET „%%% „„ „„ 1:4 12 114 12 TI eee | eee - 
ELECTRIC RAILWAYS TRAMWAYS, &o. | 
15,000 10 4/0 | Blackpool and Fleetwood Tram ways . | 14 16 14 18 315 0 ө ^ ese 
£167,900 100 5% Brisbane Tramway 5 per Cant. Dabantares ....,,..) 103 105 103 105 & 1, 1 - - we 
50,000 10 74% Bristol Tramways and Carriage Ordinary ...........| 23 24 23} 29 3 811 | February and August - és 
25,000 10 4% Do. CumulativePreference(fallypd) ......... 10k 193 10$ 1X 3 15 4 e ^ өөө 
£100,000| Stock 4X. ] Do. 4 por Cent. Debentures ...... Aw NS 120 113 12) 3 6 February and August T ке 
13,600 10 5/0 | British Columbia Electric Relliray 5 7 . 91 10} 9} 10} | 417 6 | May and November ., 10, 10 
45,000 10 110 | British Hiec. Trac. Ord. ... eee eene! 138 142 їз 113 6 17 Ц - 14% 14 
50,000 10 6/0 Do, 6% Cum. Prof. Pas Bebe 12 13 12 13 4 5 9 | February and August 123 124 
£350,000 | Stock 5% Do. p per Cant. Perpot: aal Dabenturos ..... 4| 12) 123 12) 123 4 14 | vee 122 120] 
40,000 5 3/0 Buenos Ayres X Belgrano 67 “A” Oam, Pref,  ...... 41 61 41 5} 514 3 | - »» 9 
27,500 5 T 0. U) „„ 6 0 6 606460 ТТГ % cores t ik 4 44 T 7 14 TT 
£320,000 | Stock BE. | Do. брег Cant. Deb mtures ..| 105 103 101 10; 415 5 ees - = 
£120,000 | Stock 13/9 Do. 5% 2nd Deb. Sv k Prov. Certs. (all pl) _ 96 8) 96 9) 5 1 0 | . не 
206,297 10 3/0 | Central London Ordinary ........ oo „ 6 coves niki Re. o AE lót 10] | 21510 | Juneand Docember . 108 108 
£355,000 | Stock ЦУ | Olty and South London Rallway Gon. ‘Ordinary 54 8 51 68 2 7 á | February and August | Ste 54 
37,500 10 1/5,1 Do. Ordinary (Nos. 22,501 to 80,02)) . T s i 5k T 6) 313 9 " „ 5} уг 
£150,000 | Stock 57 Do. b per Cent. Perpetual Proforonoo (1891)... 133 143 138 143 3 911 » T à ije 
£200,000 | Stock БУ Do. (1898) ..... ..| 180 185 130 135 $14 1 = s аф 
824,315 Stock 4% Do. 4 per Cent. Porpotaal Dabantare .. 118 123 113 12} 3 5 1 | May and November ... бә өөө 
60,000 10 - Dablin United Trams. (1835) Lt, Ordinar 75 17} 18 17 13 250 | ove Е Өз 
5),987 10 е Do. 6 per Cent. Preference . MV 16} 18] 16k 16} É = 
£300,000 100 eds Do 34 por Cent, Mort. D3 58. (re rol. Y 103 105 102 105 г eve | 6 p 
20,000 10 74% [um өгіз! Tramways Ordinary .. ee 21 22 2! 23 812 8 , March and September - | 
10,000 10 67 Do. 6 per Cent. Preference 0e ied dee. de 141 15 141 1б 3 13 8 „ " А T 
£300,000 Stock 44% Do. 4% por Cent. Debonture ee дыра 113 115 113 115 81711 | January aud July. í dm 
30,000 10 1/3 Kidderminster & District E. L. & Tr'ot'n 37 Prof, 91 19} 417 7 May and November ... e өөө 
37,500 10 34 | Liverpool Overhead Railway STANT edd emis 6 812 КР 813 915 4 8 9 | February and August is E 
10,000 10 $2 | Do. 6 per Cent. Preferenoes . „ . ss: 13 132 13 13} $15 6 ” " те е 
£125,000 Stock 4% Do. 4 per Cent. Dobentare ...., .. 101 108 104 106 818 6 | January and July. 3 — 
£60,000 100 5% Montreal Str't R’lw’y St'rl'g 5% Morr. Dabs. (1805) 101 105 101 103 115 0 m . à 
£140,000 100 444 Do. Storling 447 Dabe int ures (1922) .. 103 105 103 105 16 4 ТТ е & 
24,000 5 nS New General Traction Or: dinary ...... 090 se e1600 3k 4 35. 4 a= ED А ove 
60,000 5 6/0 Do. 6 per Cent. Oamulative Preference om 44 5 4t 5 6 0 0 55— .:«000.«»c« в Фо 
4,000 10 - Oldham, Ashton and Hydo Elec. Tramway Ord....... 16} 17% T T February and Augus! - - 
4,000 10 6/0 Do, 9 por Cont. Preference .... e ee eoo eee 101 101 413 0 m T - cos 
18,334 10 Spa Potterios Electric Traction Ordinary ......... „ esse il 12 11 12 — — T" ose 
"20,000 10 5/0 Do. брог Cent. Cumulative Preferenoo ......... 9) 10% 19 11 410 1! | February and August * а 
£125,000 Stock 37 0 Do. 44 per Cent. Debanture Stock . . „ „ XI 102 105 102 105 1 5 9 iod là n 
240,000, Stock 5% Waterloo and Olty Ordinary ..... m n ~ 92 95 92 95 з з 1  Janesnd December 95i 
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ELEOTRIOAL OOMPANIES' SHARE LIST. 


Ракакхт | AMOUNT Ракттоов Price RATER РЕҢ Busrxzss Оони 
As ОР "гт. МАМИ, Wxxx's Prior, Wednesday. Окхт. Drvipxwxp Dux, Domiwo Weer 
WESS | ium. | sm Nov. Ц. Nov. 21. | Ynev. Expo Nov. 21. 
TELEGRAPHS. 2 s. d. Highost | Lowest 
496,900 100 4X African Direct — 4% Mort. Deb. (red.) ..... 99 103 99 103 317 8 | January and — ARI - — 
25,000 10 see Amazon Telegra ИТҮЕ . Im m ... June and ... m oo 
£119,700 100 Ex Do, брег Debentares —— OS 9n 85 90 511 1 өө — — 
£822,720 | Stock 1 e Ferret . 56 53 58 611 2 | Feb., May, Aug., Nov. 554 aa 
23,088,640 Btock 80/0 „ 222220 СОЈ 6222220120206 98 10) 93 190 6 0 3 LI] , 109 m 
£3,088,640 | Stock | 27/0 Deferred. 8 . ů—ů— ЗОБ 11 10] Iu 12 0 0 i - ц 1 
13,333,300 | $100 и Commercial n Cable Capital Stock ........ esie ME XN 165 175 411 5 Jan., Apr., July, Oct. om ong 
21,563,073 | Stock 4 Do. 4 per Cent. Debentare es eee dS 104 102 104 817 4 108} 1024 
16,000 10 5/0 "зра Submarine Ordinary |... — — 6 7 6 7% 717 0 February and August 6} сад 
10 10/0 Do. Preference 10 per Gem, анаа d 15 14 15 6 9 0 A R din — 
12,981 5 2/0 | Direct Spanish Ordinary ......................› . 8 4 3 4 4 810 | April and October... — Б 
6,000 Б 5 Do. 10 per Cent. Cumulative Preference " — 9 10 E 10 5 0 0 = * 
230,000 БО x Do. 4% рег Cent. Оөһепбипгев........................‚ 100% 104% 100% 1047 467 January and тшу... — » ese 
60,710 20 8/0 | Direct United States Cable . . «| | 103 loi 107 610 0 | Jan., Apr. b 10] ons 
£111,000 100 44% | Direct West India Cable 447 Reg. Deb. (red. F., mu 21007: 303 99 102 4 8 0 | Juneand - — 
24,000,000; Stock 25/0 | Eastern Ordinary. „ AMO ИЩ 143 143 414111 | Jan, d D^ 14! 145 
21,826,888 | Stock 17/6 Do, 3} per Cent. Preference Stock 9 93 101 97 100 810 1 97 us 
41, 32,268 Stock 4 * Do. 4рег Oant. Mort. Deb. Stock (red.) 1 118 112 118 39 2 | May and November .. ич 112 
250,000 10 2 Eastern Extension ...... li 154 14} l4} 41411 | Jan., Apr., July, Oot. 15 lis; 
50,000 10 ve Do,( Nos. 250,001t0300 600) £ 3p. is dat 3pm, aiipä 6 74 6} 7 T 6, vis 
£320,000 | Stock 4% Do. 4 per Cent. Debentare Stock. 896 6 111 119 114 119 8 7 10 | February and August А TN 
£300,000 100 4% |*Eastern л 8. African 4% Mort. Deb. 1909 .. . 100 103 100 103 3 17 9 | February and August ecc 
£200,000 25 4% Do. per Cent. Mauritius да», bebe e 99% 102% 997 10:7 813 5 | May and November - ese 
182,227 10 1/9 | Globe театар aud Trndá ree 8 11 lop le 417 8 | Jan., Apr., July, Oot. li 10 
180,042 10 3/0 Do. брег Cent. Preferences . 15 154 15 15 317 5 15 1* 
150,000 10 6/0 | Great Northern of Copenhagen .. | * m 1 33 315 7 January and July . 32 314 
881,300 100 44% | Halifax & Bermuda Cable ял 1st Mort. Deb. (red. j.. 93 101 99 102 4 10 0 | June and December ... a aes 
17,000 25 12/8 | Indo-European .. 49 j 49 53 414 4 | May and November m — 
100,000 100 6% London Platino- Brazilian 6 per Сөп. Doba., 1904 . | 104 197 104 107 513 1 March and September 165% 105 
#100,000 100 4% Pacific & European Tol. 4% Guar. Dobs. (red.) MAE 100 103 101 101 318 3 | Juneand December ... — к 
11,839 ^ enters e oo делер,» oo te aoro aeter ooo o нове om est 7 4 7 + 5 0 0 | April and October...... ; жд 
3,381 |6100 Cort. 6% | Submarine Cables Frust . . . . . . . . 125 13) 125 13) 411 6 zs » 125 m 
15,609 10 .. | West African Telegraph ........................... Er 2} 3} * з 4 9 3 | December and July ... з зм 
£171,100 100 bz |+ Do. 6 per Cent. Debentures (red.) 1 93 101 98 101 419 0 | Marchand Septem 102} 92] 
30,008 2 2e West Coast of А тпегіса ..... .......... өөдө e | i - - m 
£150,000 100 4X |* Do. 4perOmt. Debentures 0 20S 100 103 3 13 4 | January and July. .] 100% — 
88,321 10 1/0 | West India and Panama. 19500: оромізсвббаноо | $ i d 1 Vus May and November ... H 1 
84,563 10 6/0 Do,  6per Cent. lst Preference asses ——— 64 74 7k 8 0 0 РА ө 7 64 
4,669 10 6/0 Do, 6 per Cent. 2nd Preference ............ . 5 7 5 7 8 11 6 Ed "m dió 
£80,000 100 6% |* Do. брег Cent. Debentures ....., 105 103 105 108 413 6 | January and Jal Бе: 107 — 
207,930 10 5 Western Teiegraph (late Br zili'n S'bm' 70050 n 8 14} 1 14 14] 416 7 Mar., June, Oot., 144 141 
275,000 100 6% „„ Do. брег Cent. Debe. (2nd Series, чөн, lo3 106 103 108 á lt 4 | June and December — — 
£313,777 Stock 47 Do. 4 per Cant, Deb. Stock (red.) . . . FK. 102 105 102 105 316 2 - ne — 
TELEPHONES. 
44,000 £5 4/0 | Ohili Telephone (fally paid) . Sede «РУЧА 8 зь 3 84 5 14 4 | August . eee eoo oot co - dm 
224,850 10/0 ld. | Consolidated Telephone Соп. and Жам. — га 4/) 4/5 3/6 4/3 ove July . ee · ese ase 
72,680 1 24% | Monte Video Telephone Ordinary ..............„... . 4 a 5.00 | Novoembor . . - wae 
86,492 1 1/0 Do. 5 ри Cent. Preference ............. 0 XG 1 | 1 6 0 0 — 
590,000 5 8/0 | National... = 4 4} { 4) 6 9 9 | February and August t 410 
15,000 10 6/0 Do. 6 per Cent. Oamulative last Preference. + 13 15 13 15 40 0 - 20 eee oe 
‚ 15,000 . 10 6/0 Do,  6perOent. Camalative 2nd Preference .. 13 15 13 15 400 ” А обе 
250,000 5 2/6 Do, брег Cent. Non-Cumalative 3rd Pref, ... 5 5} 5 5} 415 3 ә M sés nó 
£ 1,000,000 | Stock 34% |+ Do.  Dobenture Stock 34 per Oent. (red. a — 93 9) 93 39 811 5 | June and December ... 97} 96 
£500,000| Stock ove 8 4 per Cent. Debenture Stock (red.) 101 1м 101 101 (ia - 103 101; 
171,504 1 0/6 ental err) *** NNI, ТЕ — 2 2 ***. { 1 i 14 5 3 9 April and October...... 9 * 
58,000 5 4/6 United PCC 4 5 44 5 70 0 |July беоне i1 DA 
16,639 2/6 Do, 5% Oumalative Preference (fall y paid) . 41 5 5 54 $1011 | June and December ... ove Pe 
93,381 5 е Do- do 1109: 106. 0814): аана нені 3} 31 3} 31 - T - one 
#179,947 | Stock 5% |* Do. 5 per Оеп, Debenture Stook (red. j а. „10 107 104 107 413 6 | June ani December .. - е 
| 
ELECTRIC MANUFACTURING &o. COMPANIES. 
. 70,000 1 8d. | Alliance Electrical Co. 6% Cum. 6 1 4 1 ч 4 811 | T ee — 
125,000 1 1{@. | Aron Electricity Meter 6 per Oant. Oum. Pref, ..... i 1 7 7 8 | Marchand September e: die 
. 85,000 1 * British Electric Works Оо. Ordinary .. MENT 1 t ta x's "t oe ове en 
50,000 1 oon Do. брег Cent. Cumalative Preference . і t à — - - - 
850,000 100 4t% Do. Firat Mort e Dabentures ........« oo 9! 9) 97 99 44 2 | II „ө 
. 70,000 5 5/0 | British Insulated Wire Ordinary ............ $8 газа « 10 11 104 11 4 011 | July and February „ РА — 
70,000 5 3/0 Do.  6per Cent. Preference .....,...... ees 6 6 5 6 416 0 | Janiary an I July. e — 
100,000 5 1/6} | British Westinghouse 87 Preferenoe . . . 4 Бї E 5 ЖА | — 615 vee 
‚060 2 1/2} Brash Electrical Engineering TM в cnr ELI 1$ lj 1 1 6 8 4 | Beptember DIDI vee ... 
15,731 2 [III Do. £\ paid ООО EIL .. — * | LII Ыы ..- 
‚000 2 1/22 Do. $ per Cent. Pref, Non-Oum. ....... "rre 2 2} 2 23 5 6 8 РА 2% 2 
15,731 2 ... Do. £ paid... ... T ITI m] [II 
£125,000| Btock 447 Do. 4 per Cent. Perpatual lstDeb. Stook.....| 108 111 105 111 4 011 Marchand Se^tember а oe 
£125,000; B 447 Do. Perpetual 2nd Debenture Stock.. . 103 105 103 105 4 70 | January and July. 105 son 
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80,000 5 | 23 | Do. 48 OQent, Prefsrends esse зз» ева, ese 5 51 54 51 3 18 3 50 РА 53 o1 
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40,000 5 3/0 Do.  6рзгОап{.Оатзл!айувө Preference ......... ві 7 6 7 429 )» " 73 6 
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NOTES. 


иа 


А course of four Cantor lectures on Electric Oscillations 
and Electric Waves” was commenced last Monday, by 
Prof. J. A. FrEuiNc, at the Society of Arts. This, the initial 
lecture, dealt with the production and characteristics of 
electrical oscillations; and the lecturer adopted from the 
outset the judicious course of assuming in his audience a 
knowledge of electrical terminology and a fair acquaintance 
with fundamental phenomena. There is often а proneness 
to reiterate on such occasions the weak and beggarly elements 
of the science, with the result that valuable time is wasted. 
For, although the lecture may be ostensibly addressed to the 
general public, as a matter of fact very few, if any, of the 
listeners are quite ignorant of the subject—the fact of 
their presence arguing, indeed, a prepared апа intelligent 
interest. Plunging thus in medias res, Prof. FLEMING was 
able, in his first lecture, to carry his audience well forward 
into the fuller and most recent development of the subject, 
paving the way for a consideration of its practical bearings in 
later discourses. l 


— — 
a 


Commencine with an explanation of the conditions essential 
to the production of rapid oscillatory discharges, the lecturer 
passed on to describe the various arrangements of apparatus 
by which these conditions were to be realised. With regard 
to the extremely brief duration of the actual oscillatory 
condition, contrasted with the intermitting periods of 
quiescence, he used an apt and striking analogy: ‘Just as 


would be the state of affairs if a clock were to tick for 10sec. 
or 12sec., and then cease to tick for 21 hours, so,” he said, 
is the proportionate duration of the alternate conditions of 
oscillation and quiescence." Discussing the influence upon 
oscillatory discharges of the presence of metallic bodies in the 
neighbourhood, Prof. Freminc entered on an explanation 
of skin effect in conductors, and stated that there were three 
well-defined kinds of resistance. There was ordinary ohmic 
resistance ; there was the resistance to alternating currents 
expressed by Lord Rayueicu’s formula; and there was a third 
kind, which was greater than either of the others, and the 
magnitude of which was not expressed by Rayteien’s formula. 

This he termed ‘oscillatory resistance." The cause of its 
being of even greater magnitude than ordinary alternating 
resistance was attributed to the dissipation of energy in electro- 
magnetic radiation. If our readers will refer to the Paper by 
Dr. Barton in the Proceedings of the Physical Society 
(Vol. XVI., p, 409, June, 1899), on the equivalent resistance 
and inductance of a wire to an electric discharge, they wil! 
see that Dr. Barton proves that when the charge is oscil- 
latory and damped the effective resistance of the discharge 
circuit is greater than that which would be given by 
Lord RAVYLEIOR's formula for alternating resistance, on the 
assumption that the alternations of current are steadily 
periodic and of the same frequency. And if the oscillations 
are very much damped, this effective oscillatory resistance 
may be many times greater than the resistance as calculated 
by Lord Rayteicu’s formula for alternating currents. The 
suggestion that Prof. FLEMIx made in explanation of this 
which suggestion is not furnished by Dr. Banrox— was that 
the existence of these damped oscillations implies a loss of 
energy by radiation as well as a dissipation by the true 
resistance, and that as both these are irreversible, we may 
look upon the total dissipation of energy as due to а greater 
effective resistance than would be the case if there were no 
radiation, the loss by radiation being reckoned as due to an 
additional resistance. | 


— — 


TRE law's delays are often a subject of bitter complaint 
in this country with those who find themselves driven 
into litigation ; but in America, where most things are done 
with expedition, the mill of justice seems to grind quite as 
slowly as our own. There has just been finally decided in 
that country а very important patent case, which has been 
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going on now for several years, and a glance at the steps of 
progress is interesting. It was brought by the Electric 
Smelting and Aluminium Co., of Cleveland, against the 
Carborundum Co., of Niagara Falls, and was first heard in 
the United States Circuit Court for the Western District of 
Pennsylvania. The decision of this Court was given in 
favour of defendants on July 26, 1897. The plaintiffs 
appealed, and the case was argued anew before the United 
States Circuit Court of Appeals some time in the year 1898. 
On January 30, 1899, that Court ordered a re. argument, but 
this second hearing did not take place till September 19 
and 20, 1899, and the decision—this time in favour of 
the plaintiffs—was not given till May 28, 1900—that is 
eight months after the second hearing. The defendants 
then petitioned the United States Supreme Court for a writ 
of certiorari, and this has just been denied to them. It is 
curious to note that, contrary to the state of affairs here, the 
Supreme Court has been the most expeditious of all. Strange 
as it seems to us to find the Appeal Court demanding a 
re-argument of the case, it is perhaps even more strange that 
when they did order a re-argument they allowed eight months 
to pass before hearing it. After all, they do not seem to 
manage these matters so well in the States as we do here. 
——— 

Tur case in itself was one of great commercial importance, 
dealing, as it did, with practically the master patents for 
electrical processes of smelting ores; and the decision of the 
Supreme Court may even affect several industries in this 
country. For it is stated that the plant of the defendant 
company is the only one of its kind in the world, and that this 
decision will suppress the entire industry ; and carborundum 
is used largely in steel making, and in granite polishing, for 
which latter it supplies over 90 per cent. of the abrasive 
material used in America and in Scotland ; it is used also by 
the dental profession, in the manufacture of domestic hollow- 
ware, in machine fitting, and in the manufacture of pearl 
buttons. Several industries, therefore, are indirectly or 
directly concerned in the result of this lawsuit. This very 
fact, however, renders it extremely improbable that the com- 
pany will cease to manufacture. The more likely course will 
be for them to try to obtain a licence from the plaintiff 
company to work their plant. This would at once be a source 
of profit to the Electric Smelting Company and would allow 


the Carborundum Company to continue their industry. 
— — 


Mr. W. D. Waxssroven contributes an article on 
« Continental Steam Engine Practice” to the current 
number of Cassier’s Magazine in the sketchy and popular 
style characteristic of our contemporary. The text for 
Mr. WANSBROCUGH's article he discovered in the Paris 
Exhibition; and, after a close survey of the steam engines 
exhibited at that great show, he concludes that British. 
made steam engines, in their essential parts, are at least the 
equals of any in.the world.” But the happiness that might 
be induced by this bit of praise is rather suddenly damped by 
the reflection that immediately follows it: ‘‘ Add,” he writes, 
“but the Continental finish and attention to small details to 
the British characteristics of simplicity and solidity, and 
Great Britain will always hold her own.“ 


We really cannot allow Mr. Wanssroves to damn with 
such faint praise our home-made steam engines, nor can we 
concede to them such merely qualified reputation and 
prospects. Leaving out of consideration the agricultural and 
similar sections of the Exhibition, which do not appear to 
have affected Mr. Wanssrovenr's conclusions, British steam- 
engine building cannot be said to have been very extensively 
represented. Two or three firms in the front rank, however, 
did make a good show, as will be gathered from the 
account given by our Special Correspondent in our issue of 
August 8rd (Vol. XLV., р. 550). On the other hand, several 
British firms who have developed the stationary engine on 
the lines of the best modern practice, and with as close an 
“ attention to small details as will be found in the choicest 
of Continental engines, were conspicuous by their absence. 
Not that this justifies the criticisms with which Mr. W axs- 
BROUGH dilutes and well-nigh neutralises his commendations ; 
for it would be impossible to find better workmanship and 
finish anywhere than in the workshops from which 
some of the British exhibits emanated. But, what does 
Mr. WaxSs ROH mean by ''finish"? Can it be that he 
means only paint and nickel plating? The first thing which 
strikes the observer about the Continental engines,” he says. 
“is the way in which they are almost uniformly finished off in 
what may be called an arrangement in black and silver.” And 
again: One brilliant exception . . . . is painted a 
blazing scarlet.” After setting up such a gaudy criterion of 
excellence, it is superfluous for Mr. WansproucH to say 
“there is no use in gilding the pill which the British 
engineer . . . . will have to swallow.” Pill, gilded or 
ungilded, and Continental silver-plating are alike unneeded 
by the British engineer. 
— 

Pror. J. A. FLEuING has addressed himself to a non-technical 
evening paper suggesting that the present is an opportune 
time for re-opening the question of Post Office telegraph 
monopoly. A very natural enthusiasm for electrical 
invention " impels him to seek for some weak spot in that 
monopoly, so that the most recent of these inventions— 
wireless telegraphy—may be “ practised for profit,” that is to 
say, may enter into competition with the Post Office as 
carrier of electric telegrams. It would be cruel to suggest 
that wireless telegraphy could start business to-morrow if it 
were sure of the “ profit.” Anyway, there is an open field 
for it in the United States, where there are no monopolies 
of the British Post Office type. Prof. FrEMiNc seems to 
overlook the fact that where the State has assumed a 
monopoly it covers the transmission for profit of messages 
by any electrical means whatsoever. In Europe we know of 
no country where any unrestricted competition with the 
State-owned telegraphs would be permitted. The British 
Post Office has its faults ; but as regards its exclusive rights — 
which are national, and maintained for the benefit of the 
community, not for the advantage of shareholders backing up 
a particular inventor—it differs in no way from the Govern- 
ment departments of other European and Colonial administra- 
tions. Nor do we see that the existing monopolies hamper 
the inventor now more than did the old telegreph companies. 
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The pioneers of electrical invention got their price from 
the companies who took them up, but nothing more. We 
hope and believe that the inventor of wireless telegraphy 
will, in the long run, get his price too—that is to say, the 
price that his invention is worth in whatever field of practical 
telegraphy it may be of proved utility. 
FE — — 


Cable Interruptions and Repairs:— 

Date of Interruption. Date of Repair. 
Latakia—Cyprus 090v 0200000 June 2¹, 1899 ... — 
Tangier— Tarifa wom. . Jan. 3, 1900 — 
Pard—Maranam . Маг. 2, 1900 — 
Zanziber—Mombasa ............ Sept. 20, 1900 — 
Havre—Waterville ............... Nov. 8,1900 ... Nov. 21, 1900 
Aden—Zanzibar .................. Nov. 9,1900 ... Nov. 26, 1900 
Falmouth Bilbao Nov. 19, 1900 — 
Cayenne —PinheirOCo Nov. 26, 1900 


Students’ Section of the Institution of Electrical Engineers. 
We are informed that a special visit for student members, 
who are not attending any of the London technical colleges, 
will take place at 4:0 p.m. on Friday, December 7th, to the 
Electrical Standards Laboratory of the Board of Trade, 
8, Richmond- terrace, Whitehall. The number of the party is 
strictly limited to six. Students desirous of participating in 
this visit should send in their names before the 6th prox. to 
Mr. Ll. R. Lester, hon. sec. of the Students' committee. 

An “ Electrocution" at the Z00.— The following entertaining 
letter appeared in The Times yesterday from the pen of 
Mr. C. J. Cornish :— 

At the Zoological Gardens on Saturday I witnessed ап unrehearsed 
incident in animal life which is, perhaps, worth noting. A large electric 
eel was swimming in its tank with more activity than usual, these being 
generally sluggish creatures, when one of the big foreign cockroaches now 
established as a kind of pest in the houses where a high temperature is 
maintained dropped into the water. It began to swim vigorously 


across the tank, spreading out its wing cases and making a disturb- 


ance on the surface of the water. The eel turned round, swam past 


it, discharged its battery at about Bin. off, and the cockroach instantly 
stopped stone dead. It did not even move its antenne after. The eel 
afterwards swallowed it, though I imagine that cockroach, even when 
electrocuted, cannot be palatable. But it is not a little curious that a fish 
weighing at least 121Ь. should choose to fire its heavy artillery at an insect 
1|ір. long instead of swallowing it sans facon. 

Sawing Steel by the Electric Arc.—As an addition to 
our recent note on the use of the arc for sawing through 
Steel and iron structural work we quote from à recent number 
of the New York Electrical World the following dispatch 
from Pomeroy, Ohio :— 

A peculiar accident occurred at Middleport the other day, and the full 
effects of it have just dawned upon the injured parties. The big iron 
safe in the Middleport shoe factory refused to open, and the book- 
keeper, Louis Jaquith, and engineer Walter H. Rice conceived the idea 
that they could burn out the combination by use of carbon and electric wire. 
It took several hours to accomplish their purpose, but they finally 
succeeded, but not until they had stood for several hours in the glare of 
the electric light, taking turns at holding the wire and carbon. When 
the work was over both complained of a dizziness and pain in the head, 
which increased as the hours passed, and in a short time both went 
suddenly blind at about the same time. All efforts to restore their sight 
have been unavailing, for while the eyeballs appear all right, the sight is 
destroyed. | | 

Time Limit Cut-outs.— In connection with our recent 
editorial note on time limit" or time element cut-outs, 
an interesting suggestion is made in the Industrie Electrique. 
It is to shunt an ordinary maximum current circuit-breaker 
with a wire of metal having a high temperature coefficient 
for resistance. If an excess current only lasts a short time, 
the wire does not heat, and its resistance is low enough to 
take a fair proportion of the current. If the short circuit 
lasts long enough, the wire heats and increases in resistance 
so that a greater current flows through the circuit-breaker 
itself, and suffices to throw the cutout. It is doubtful, how- 
ever, whether, in the case of a momentary short circuit, the 
iron wire would not increase во quickly in temperature as to 
do away with the time lag. It is also questionable whether 
the resistance between the contacts of the circuit-breaker 
would not ba too variable to allow of accurately dimensioning 
the iron wire, 

Electricity at the Roumanian Oil Wells.—In our contem- 
porary Petroleum we notice that the Roumanian Electric 


Company has commenced to transmit power to the Bustinari 
and Campina oil centres from their central electric station at 
Sinaia. During the past month, four of the oil wells of the 
Steana Romana Co. have been worked by electric power. The 
line pressure is 11,000 volts. At Campina the current is. 
transformed down to 500 volts, and distributed to the motors. 
The experience of the last month has proved so satisfactory 
that the Steana Romana Co. has decided to alter its entire 
installation and to replace steam engines with upwards of 
100 motors. They estimate that the substitution will cost 
about 2,000,000fr., that the cost of working will then be 
reduced to one-half, and that the saving of time will amount to 
83 per cent. Another and very important advantage that will 
accrue from the substitution is the reduction of the risk of 
firing the wells, a risk always accompanying the employment 
of steam boilers near wells which may spout. 

Return of the Active Service Contingent of Electrical 
Engineers Volunteers.— We understand that the group of gen- 
tlemen who organised the send-off dinner at the Princes' 
Restaurant in February are arranging for (as far as may be 
possible) the same hosts to give a welcome-home dinner at 
the same restaurant. The date as at present fixed will be. 
Monday, December 17th, and any alteration (if any be neces- 
вагу) will be announced. Mr. Henry Edmunds, of 2, Queen 
Anne’s-gate, is hon. treasurer, and will be glad to receive the. 
names of gentlemen who wish to act as hosts in place of any 
of the orignal hosts who may be unable to attend. The sub- 
scription of each host, covering the cost of his own dinner, 
inclusive of wine, will be two guineas. 

It has also been arranged by the corps to entertain the 
detachment on their return at a dinner and smoking con- 
cert, to be held at the Trocadero Resturant on Saturday, 
December 15th. А committee has been formed to make the 
necessary arrangements. The price of a dinner ticket is fixed 
at 7s. 6d., exclusive of wine. Members of the corps may 
introduce guests if the accommodation will permit. 


Trolley Wire Accidents.— We read in the Elektrotechnische 
Anzeiger that on the 13th of this month the following curious 
regulations to provide against the dangers of overhead tramway 
wires were agreed upon at a meeting in Vienna, presided over 
by the Austrian Minister of Railways: (1) Telephone and 
telegraph wires, which at present cross the overhead tramway 
lines at numerous places, must be altered as soon as possible 
so that they only cross the tramway underground in cables. 
Crossing overhead is to be allowed, however, in exceptional 
cases, and with the employment of special safety devices. 
(2) Until this re-laying of telegraph and telephone lines can be 
carried out, in all cases where such wires cross the overhead 
tramway lines, a guard wire is to be erected at once 
about 40cm. (16in.) over the overhead wire and connected {to 
earth. (8) The public is to be informed by numerous notices 
what to do in case of breakages of wire on the electric tram. 
way routes, and this is also to be taught in the schools. (4) It is 
considered desirable that the police should carry insulated 
pliers, with which they can cut away any fallen wire. Tho 
Fire Brigade and the Salvage Corps are also to be provided 
with such insulated pliers. (5) Those streets in which over- 
head wires are suspended shall be illuminated as much as 
possible at night-time in order that traction wires can be seen 
with greater facility. (6) Those section switches which can 
only be operated by means of a pole are to be replaced by 
switches within reach. (7) The Ministry of Trade will carry 
out a thorough revision of the telegraph and telephone lines 
crossing the electric tram lines in Vienna, and will remedy 
any defects in them. 

An American Street Lighting Plant. —Under the name of “ A 
Modern Street Lighting Plant,” Mr. G. A. Damon describes 
in the American Electrician a municipal arc lighting system at 
Grand Rapids, Michigan. This city has a population of about 
100,000, and its streets are lighted with 500 arc lamps, f. e., one 
lamp to every 200 inhabitants. The plant was installed at a 
cost of £86,000, and has been in operation since Jan. 1, 1900. 
The lamps are connected to 84 miles of overhead “ weather- 
proof” wire and 4 miles of underground lead-covered cable, 
there being eight circuits, As the city contains 288 miles of 
streets, and covers an area of 174 square miles, there is an 
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average of 28 lamps per square mile, and less than 
2 Jamps per mile of street, so that it is to be presumed 
ihat some other system of lighting is employed as well. 
The lamps are of the enclosed type, using 6:60 amperes 
continuous current at a pressure of 70 volts per lamp. The 
majority are suspended over the centre of the streets from span 
wires, others are fixed upon ornamental poles, and there are 40 
towers which appear by an illustration in the article to besome 
70ft. or 80ft.in height, and from which lamps are also suspended. 
The circuits are protected by 64 Garton-Daniels lightning 
arresters connected two in series on account of the high 
voltage. Brush arc lighters are employed, belt-driven in pairs 
from horizontal tandem engines. These engines run at 136 revs. 
per min., and the generators at 500 revs. per min. The latter 
develop 10,500 volts at 6:5 amperes. The eight circuits men- 
tioned above are connected two in series to one machine, and 
are controlled by one regulator, so that there are in reality four 
Series circuits each of 150 lamps or less. The engines run 
condensing, aud are supplied with steam by four 150 н.р. 
horizontal water-tube boilers. 


Grounding of Low-Potential Circuits. — The following extract 
from our American contemporary, the Electrical World, will 
serve to indicate the present and prospective condition of 
American electric supply mains in regard to this important 
question :— 


In the report of the special committee of the Underwriters’ National 
Electric Association on this subject, dated Aug. 1, 1900, and to be 
referred to the December meeting of the Association, it is proposed to 
permit the neutral point of low-potential systems to be connected 
permanently to ground, and this we consider a good and judicious 
recommendation. In the first place, the neutral point of a well-insulated 
system is, ipso facto, & point which is normally at the potential of 
the earth, so that the permanent connection of this point to the earth 
in no way alters the normal electrical condition of the system. If the 
system is not normally well insulated, or, if although normally well 
insulated, it becomes abnormally and temporarily grounded, then the risk 
of short circuits is reduced by the permanent ground connection, because 
the pressure at which such short circuit can take place is only half the 
pressure employed in the system, and therefore half of the pressure which 
might be active if no ground connection were employed. Whether the 
conductors of Edison three-wire systems are on poles, as in the country 
towns, and, therefore, liable to crosses with high-pressure conductors, or 
whether they are in buried pipes, as in the cities, and are supplied through 
converters from high-pressure generating stations, it is equally important 
that the low- pressure system be prevented from attaining the voltage of 
the high-pressure system if temporarily and accidentally bruught into con- 
nection therewith. Similarly, in alternating-current systems, it is impor- 
tant that each secondary distribution system or house wiring should be 
incapable of rising to the primary high pressure by reason of any accidental 
fault in the transformer due to lightning or imperfect insulation between 
the windings. If the secondary wiring and lamp{mains should accidentally 
become connected with the high-pressure distributing mains, a danger to 
life, not to speak of danger to property, might ensue at any moment when 
a leak was momentarily made to ground from the lamp circuit, either 
through a person standing on a cellar floor or through a defective lamp 
cord coming into intimate contact with a gas pipe. The permission to 
ground the neutral point of secondary systems would be welcomed by all 
those who have the welfare of the electric industry at heart, and who desire 
to see the greatest use of electricity, accompanied by the minimum risk 
in ite use. 

London Fires and Electric Light.—Mr. John Bate is sending 


the following circular letter to mayors and town clerks :— 


The annual report of the London Fire Brigade to the London County 
Council for the year 1899, lately published, is a great advance upon previous 
issues, and enters more minutely into the details as to the cause of fires; 
in many cases, it states, that it has not been possible to trace their origin. 
The tabulated form in which the report is compiled enables anyone to see 
at а glance the whole area of the work of the brigade, and it is a very 
creditable performance, and well deserving the study of every one of the 
municipalities of London. The report recites that there were 216 serious 
fires and 3,630 slight tires. The number of lives imperilled is 291, of 
which 172 were saved and 119 perished, this last being the highest record 
for the past 10 years. Referring to a letter published last year on the 
subject of fires arising from the use of electric current in 1898, I am now 
enabled to confirm that the use of electricity for light and power is 
beginning to be recognised as one of the greatest factors in life preservation 
and prolongation ; it is admitted by the chiefs of public departments, as 
well as by the heads of many of the largest London factories where elec- 
tricity is used, that not only is there immunity, almost entire, from the 
danger of fire, but that the health of all the workers is sustained, and that 
they are able to perform their duties in a way never obtainable where gas 
was the only illuminant. 

The report states that the number of fires caused by gas was 512, and 
from the use of mineral oil lampe 292, and the number arising from the 
use of electric current was only 18. It must be borne in mind that last 
year showed an enormous increase in the use of electricity in all parta of 
London. Shoreditch and Hammersmith stand pre-eminent in advanced 


enterprise. The former, it is stated, is supplying current for light and 
power to some large factories at from 144. to 2d. per unit. 

Fire risks upon insurance is a matter which must command the atten- 
tion of our municipalities. It cannot long be tolerated that insurance 
companies may maintain heavy risk rates upon warehouses, factories, and 
shops where electricity is the illuminant. Combined insurance ty corpora- 
tions will certainly step in to satisfy the just requirements of ratepayers. 
It wae hoped, and expected that some initiatory step would have been 
taken and made known by the County Council and the Corporation of the 
City of London to bring preesure to bear upon the great insurance com- 
panies, who are now reaping an abundant harvest in the lessened and 
lessening danger of fires and great conflagrations from the use of electricity. 
A little more than 10 years ago it was regarded as a fearful danger by 
many in the internal economy of great cities, insurance corporations wisely 
taking the moet extreme and drastic precautions to safeguard themselves 
from the peril of Jove's thunderbolt, Henceit is that weare now enjoying 
the peace and consolation of knowing that the electric spirit is even helping 
us upon our journey to heaven. 

The marvellous uses to which the power of electric current is now being 
applied, through the development of scientific investigation, may well lift 
up our miuds to the possibilities of the future. Its extensive application 
in tunnelling and coal cuttiug, in agriculture, and machinery for iron 
manufacturers, saw mills, furniture making, printing machines, preserved 
provisions of all kinds, cotton mills, railway carriage works, which are in 
extensive use in London and in most large manufacturing towns, is 
evidence of & revolution which is taking place in every branch of human 
industry on land and sea, and which must eventually tend to a large 
supersession of manual labour and at the same time of industrial extension 
througbout the world. 
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MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY,) November 30th. 
RovAL Socixrr. 
4 p.m. Anniversary Meeting at Burlington House. 
THE FARADIAN CLUB. 
8 p.m. Lecture at 8, Charing Croas-road, W. C., by Prof. C. A. Carus- 
Wilson on Swiss Polyphase Railways." 
INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Sir Lowthian 
Bell, F. R. S., will deliver his presidential address. 
MONDAY, Deoember 3rd. 
Roya INSTITUTION. 
ó p.m. General Monthly Meeting. 
INSTITUTION OF ELECTRICAL ENGINEERS. NEWCASTLE SECTION. 
Meeting at the College of Science, Newcastle-on-Tyne. 
LIVERPOOL SELF-PROPELLED TRAFFIC ASSOCIATION. 
8 p.m. An Address will be delivered at the Royal Institution, Liver- 
pool, by М. G. Forestier on Heavy Motor Traffic in France.“ 


TUESDAY, December 4th. 


SOCIETY OF ARTs. 

8 p.m. Cantor Lecture II. on “Electric Oscillations and Electric 

Waves,” by Prof. J. A. Fleming, F.R.S. 
WEDNESDAY, December 5th. j 
INSTITUTION OF ELECTRICAL ENGINEERS, 

7.30 p.m. Students’ Meeting at 28, Victoria-street, S. W. Papers to 
be read: (1) " Bipolar Machines at the Paris Exhibition,” by 
К. L. Pearson. (2) “ Direct-current Multipolar Generators at 
the Paris Exhibition," by C. J. Stephenson. 

INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting. The following Papers will be read, time 
permitting : (1) “ Signalling on the Waterloo aud City Railway," 
and (2) " Noteon the Signalling of Outlying Siding Conuections," 
by A. W. Szlumper. (3) ‘Signalling on the Liverpool Overhead 
Railway," by S. B. Cottrell. 

SocIETY OF ÁRTS. 
5 p.m. Ordinary Meeting. Paper to be read: “Road Traction," by 
Prof. Н. S. Hele-Shaw, F. R. S. i 
THURSDAY, December 6th. 
Roxar SOCIETY. 
4.80 p.m. Ordinary Meeting at Burlington House. 
INSTITUTION OF ELECTRICAL ENGINEERS, 

8p.m. Extra Meeting at the Institution of Mechanical Engineers in 
the event of the discussion on Mr. Langdon’s Paper baing 
adjourned. 

RÖNTGEN SOCIETY. 

S p.m. Ordinary General Meeting at 20, Hanover-square, W. Mr. J. 
Mackenzie Davidson will give an exhibition and description of his 
Stereoscopic Fluoroscope and a new Rotary Mercury Break. 

FRIDAY, December 7th. 
INSTITUTION or ELECTRICAL ENGINEERS, 

4 p.m. Special Students’ visit to the Electrical Standards Laboratory 
of the Board of Trade, 8, Richmond-terrace, Whitehall. 

SATURDAY, December 8th. 
INSTITUTION or JUNIOR ENGINEERS. 

3 p.n. Visit to the electric generating station of the London United 
Tramways Co., 88, High-road, Chiswick. 

INSTITUTION OF ELECTRICAL. ENGINEERS. 

Students’ Visit to the Manchester-square station of the Metropolitan 

Electric Supply Co. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier Ю'Агвк.] 


Genesis of the Aurora.—S. Arrhenius has pushed his solar 
radiation hypothesis (see last number) a good deal further 
into the problems of the higher atmosphere. The negative 
electrons dispensed by the sun impart negative charges to the 
planets and satellites of the solar system. These charges 
are subject to fluctuations in accordance with the intensity of 
the solar radiation, the proximity of the planet to the sun, 
and its position with respect to the sun's equatorial plane. 
Any superfluous negative discharge is got rid of by the cathode 
rays, which produce the phenomenon of the aurora ; and the 
author accounts with great success for the intensity periods 
of the aurora as affected by the sun and the intense negative 
charge of the moon. The aurora is distributed all over the 
earth, but is chiefly visible near the poles, because there, 
owing to the vertical direction of the earth’s magnetic lines of 
force, the rays enter regions of greater atmospheric pressure, 
and are therefore more luminous. All the planets have tails, 
like the comets, consisting of particles mostly negatively 
charged, but of course much less brilliant. That of the 
moon can be dimly seen during a lunar eclipse when the 
earth’s shadow extends a little beyond the disc. There is a 
constant interchange of matter between all heavenly bodies. 

[S. ARRHENIUS, Phys. Zeitschr., November 17, 1900.] 


Magnetic Field due to а Moving Electric Charge.—To make 
assurance doubly sure, V. Crémieu has repeated the experi- 
ments of Rowland and Himstedt, who claimed to have shown 
the generation of a magnetic field by a moving electric charge. 
An ebonite disc, covered over with gilt sectors, was mounted 
inside a hollow wheel. The interior of the wheel was lined on 
both sides of the ebonite with brass, covered with sheets of 
mica, on which sectors of tinfoil were stuck. An astatic 
magnetic needle was used for detecting any magnetic field 
created by the revolution of the ebonite disc when the disc and 
the brass lining were given opposite charges. No deflection 
was observed, and thus Rowland and Himstedt's positive 
result is directly contradicted. But there is an important 
difference of detail in the arrangement, for the latter stuck the 
tinfoil sectors on glass, and had no brass lining. When the 
latter is removed, a deflection is actually obtained, but it 
remains far inferior to what should be expected if the charges 
on the moving sectors were equivalent to a current. The 
author attributes it to small impulsive currents which are 

roduced in the tinfoil sectors as the gilt sectors pass them. 

hese impulsive currents are absorbed when the brass lining 
is introduced, or rather they induce opposite currents in the 
latter which neutralise the effect upon the astatic needle. 
IV. CnÉMIEU, Comptes Rendus, November 12, 1900.] 


Distribution of Molecular Enerqy.— An interesting attempt 
to obtain an insight into the intimate structure of radiant 
molecules has been made by J. H. Jeans. He first considers 
the molecules to be loaded spheres, in which the centre of 
mass is at a small distance from the geometrical centre. 
After an infinite time, the energy will distribute itself equally 
between the five degrees of freedom, but when a wave of 
sound is passed through the gas, the energy will never have 
sufficient time to attain its equilibrium distribution. This 
leads to variations in the experimental ratio of the two 
specific heats with the length of the experiment. An escape 
from this dilemma is possible by regarding the molecules as 
forming an incomplete dynamical system, of which the ether 
is the remaining part—a view with which we are already 
familiar in the electron theory. For purpose of illustration, it 
is imagined that the interaction between the two parts of this 
complete system consists of a frictional force which retards the 
rotation of the molecules. If a gas is heated, the radiation 
and internal energies increase much more rapidly than the 
temperature, until finally, at infinite temperature, the energy 
is distributed equally between all degrees of freedom. This 
would imply that ordinary thermodynamics break down above 
the temperature of incandescence. 

IJ. Н, Jeans, Proc. Roy. Soc., November 14, 1900.) 
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Magnetic Lines of Induction.—AÀ new method of studying and 
illustrating lines of induction in а magnetic field has been 
devised by H. 8. Hele-Shaw and A. Hay. When a viscous 
liquid flows in а thin layer between close parallel walls, the 
motion takes place along stream-lines identical with those of 
а perfect liquid. The course of the stream-lines may be 
rendered evident by injecting into the clear liquid thin bands 
of colouredliquid. If at any point the thickness of the layer 
is increased, there will be a decrease of resistance, and the 
stream-lines will converge upon that point, just as is 
seen in a magnetic field of force when a magnetic 
substance is introduced, or in an electric field of force on 
introducing a conductor. The correspondence is not merely 
apparent, but accurate. The authors obtained a number of 
curvilinear figures illustrating two-dimensional magnetic 
problems of interest to electrical engineers. The magnetic 
intensity corresponds to the pressure gradient, the magnetic 
induction to the rate of flow per unit width, and the perme- 
ability to the ratio of the latter to the former. The perme- 
ability is numerically represented by the ratio of the cubes 
of the two thicknesses. The method described is the only one 
which enables us to determine the lines of induction within 
the substance of a solid magnetic body. 

[HzrE-SHAWw and Hay, Proc. Roy. Soc., November 14, 1900.] 


Simple Oscillator.—A simplified form of oscillator has been 
devised for wave telegraphy by W. В. von Czudnochowski. 
It is shown in the annexed diagram. LI, L, are two Leyden 
jars 26ош. high, the inner coating of one of them being con- 
nected to the mast-wire M, while the inner coating of the 
other is put to earth. Two wires, d, ,d,, connect the outer 
coatings with the spark-gap Б, and the latter is connected to 


an induction coil at I by means of the wires d,, d,. A voltage 
of 4 suffices for signals over a distance of 50 yards, using 
the author’s simplified relay, and without taking care to tune 
the oscillator to the receiver. 

[W. В. von CzupNocHowski, Phys. Zeitschr., November 17, 1900.) 


Silent Flectric Discharge.—M. Berthelot has co-ordinated 
three phenomena of apparently diverse nature, and shown 
that they involve essentially the same processes. They are 
the electric effluvium," familiarly known as a means of 
generating ozone, silent atmospheric electricity, and the 
chemical action exhibited in a tube with walls at different 
temperatures and potentials. The reactions common to all 
the three cases are the formation of ozone and the fixation of 
nitrogen, but a number of other chemical reactions are 
noticed, both endothermic and exothermic. The author 
shows that the fixation of nitrogen by plants 25cm. high 
requires only a difference of potential of some 7 volts. 
It may be experimentally demonstrated by exposing paper 
(cellulose) to the action of atmosphoric electricity for a couple 
of months. As regards the thermal phenomena above referred 
to, it is found that whenever a gas is contained in an enclosure 
whose walls are at different temperatures, an electric field is 
produced, which in its turn brings about a silent electric 
discharge resembling that in an ozone tube or in the 
atmosphere. By means of a hot-and-cold tube," carbonic 
acid may be decomposed into carbonic oxide and oxygen. It 
is very likely that the great majority of chemical and vital 
reactions produced in the atmosphere may be repeated in the 
laboratory by means of enclosures kept at suitable temperatures 
and potentials. 

[BERTHELOT, Comptes Rendus, November 12, 1900.] 
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THE CITY OF LONDON SUBWAYS. 


In a leading article а few weeks ago,“ we referred to the 
proposal of the Corporation of the City of London to construct 


subways under the streets for the reception of gas, water, 


hydraulic power and electric mains. Incidentally we men- 


tioned that a few miles of such subway already existed in the 


City, and it has occurred to us that our readers would find a 
short description of theso interesting. The main part of the 
subways is situated between Holborn Cireus and Ludgate 


Charterhouse.street, Shoe-lane, &c., and the main entrance 


Circus, running under part of Holborn Viaduct, Snow-hill, ` 


io these is under the Holborn Viaduct itself. Then there is a 


subway, recently completed, beneath the passenger subway 
under the large Bank-Mansion House corner in the centre of the 
City, and in addition a couple of hundred yards in the neigh- 
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PERSPECTIVE SKETCH OF SUBWAY UNDER HOLBORN VIADUCT. 


bourhood of Fenchurch-street and some 1,500 yards of private 
subway— aggregating about 24 miles in all. In this there 
are alread y over 2 miles of gas main, nearly the same length 
of water mains, 5 miles or 6 miles of electric light cable 
(which is being added to daily), nearly a mile each of 
hydraulic power mains and Post Office pneumatic tubes, and 
about 450 miles of wire for telegraphic and telephonic 


* The Electrician, Vol. XLV., p. 902. 
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purposes, the last- mentioned also belonging to the Post Office 
telegraphic department. To complete these statistics we 
may add that no less than 8,000 workmen entered the 
subways during last year. 

The subways are, for the most part, built with their crown 
only a short distance below the surface of the roadway or 
footway, and with their floor above the sewer. They vary in 
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SECTION OF MaNsION Hovusg SUBWAY. 


height, the one under Holborn-viaduct being about Tin. wide 
by 12ft. біп. high, and they have vaulted roofs. Under the 
Mansion House corner the design is somewhat different tothe 
older portions, This is seen in one of our illustrations, and 


ELECTRIC LIGHT JUNCTION Вох АТ A STREET CORNER. 


another is a perspective sketch of the subway under Holborn 
Viaduct. The walls are of brick—in the case of the pn : 
under Holborn Viaduct of white Burnham brick, but in ou. 
parts ordinary brick. Stone floors have been employed, er 
these are drained by shallow channels cut in the stone Я 
leading to gratings placed every 8 yards ог 80. -` iog. 
gratings cover bell traps, through which there 18 come t 
tion with the sewer beneath. In this way the subway 18 D: 
quite clean and dry. Immediately above each of these 8" 

is a narrow ventilating shaft, terminating in a grating m 
surface of the roadway or footway. To avoid splashing, 
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to collect the mud and water which come down, large 
pans on tripods are placed beneath these roadway gratings, 


Services are taken off through cast-iron ‘‘ service shoes" 
which are built into the walls of consumers’ cellars. These 


and these pans are emptied once a week. One of these | are large enough to take gas, water, hydraulic power and 


is seen in the illustration, taken under Holborn - circus, 


electric services, and they are filled in with cement around 


and showing the turning under Charterhouse - street to the pipes or cables. The services from the City of London 


the right over the 
bridge. This is the 
end of the subway under 
Holborn Viaduct, the 
main subway turning 
down to the left. In 
this illustration the 
large pipes are gas, 
water, and hydraulic 
power mains, and the 
troughing seen on the 
left wall contains tele- 
graph and telephone 
wires. The troughing 
containing the City 
of London Electric 
Lighting Co. 's cables 
is also seen, leading up 
at the end to just below 
the pavement, where 
the mains continue 
westwards. The gas 
main rises parallel to 
the electric cable casing. 
On the extreme left at 
the back is a Post Office 
inspection box, and the 
figure seen near it is 
that of Mr. W. J. 
Liberty, the City inspec- 
tor of subways. 


Another illustration shows a large manhole on the City of 
London Electric Lighting Co.’s mains, in which are a con- 
siderable number of network boxes, and our last photographic 


UNDER HOLBORN CIRCUS. 


Electric Lighting Co.’s 
mains have been taken 
off by boxes placed on 
the trough. In those 
streets where subways 
run under both pave- 
ments (as in Holborn 
Viaduct) the ‘service 
shoes” are in the main 
wall of the subway, 
which then forms the 
wall of the house 
cellar; and where the 
subway is in the centre 
of the roadway laterals 
run from the main 
subway to each house, 
the service shoes being 
built in at the ends of 
these. 

As seen in our illus- 
trations, the lighting of 
the subways is by gas. 
The Mansion House 
subway is an exception, 
however, electric light 
being employed there, 
obtained from one of the 
electric railway com- 
panies. Precautions to 
avoid explosions from 


gas escapes are taken on opening the subways every morning. 
For the first inspection safety lamps only are used, and if а 
gas leakage is detected immediate steps are taken to have it 


view was taken while one of the mains of the Charing Cross | remedied. It is important to notice that so far there has 


and Strand Electricity 
Supply Corporation was 
being pulled in. There 
are in all 14 cables 
being laid at present 
by this company down 
Shoe - lane and to 
Ludgate - circus, and 
they will be placed in 
four tiers of cast-iron 
troughing somewhat 
similar to that employed 
by the Post Office for 
their wires (seen on the 
left in the illustration). 
Three separate plain 
lead-covered cables are 
laid [for each of three 
wires, and they vary in 
size from 0.1 sq. in. 
and 0:05 sq. in. for the 
smaller feeders to 0:5 
sq. in. and 0:25 sq. in. 
for the distributors, the 
smaller section in each 
case referring to the 
middle wire. Cables up 
to 1 sq. in. section are, 
we believe, to be laid. 
The fourteen cables are 


four sets of three and two cables of pilot wires. At one or two 
of the crossings under the footway Doulton six-way ducts are 
used, and for a small distance also the mains are laid solid“ 
in bitumen. The City of London Company’s mains originally 
put down were in Callender- Webber troughs in the floor of 
the subway, but later ones have been in cast-iron troughs. 
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DraWING-1N ELECTRIC LiGBTING MaINS UNDER ST. BRIDE STBEET. 


been no trouble from 
gas escapes or from the 
leakage of water mains; 
for it is this question 
and the question of ease 
of making service con- 
nections which will 
weigh most with the 
electrical engineer in 
deciding whether he 


shall favour the laying 


of electric light and 
power mains in subways 
in common with mains 
of other services, instead 
of in the roadway or 
footway. That the 
general publio would 
prefer this system there 
can be little doubt. One 
has only to observe the 
condition of the London 
streets at present and 
listen to the comments 
on it. But, unfortunately 
it is now almost too late 
to plan a complete sys- 
tem. By the time such 


. system had been com- 


pleted, the number of 


pipes still to be laid might not be enough to fill it. 

Our thanks are due to Mr. D. J. Ross, the City engineer, for 
permission to view the subways and photograph them, and we 
are also indebted to Mr. W. J. Liberty, his inspector of sub- 
ways, who acted as our guide and gave us much of the infor- 
mation that is embodied in this article. 
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THE PARIS EXHIBITION.—XIII.* 


(BY OUR SPECIAL CORRESPONDENT. ) 


During the course of these articles, allusion has been made 
here and there to the construction of the high-pressure 
switching gear. The enormous dimensions of the switches and 
fuses employed in some of our extra high-pressure stations in 
this country lead one to express surprise at the more compact 
ones successfully employed abroad. Those who visited the 
electrical works in Switzerland last year had an opportunity 
of observing the apparatus adopted there on the high-pressure 
switchboards, and at the Paris Exhibition also there appears 
to have been no difficulty in extinguishing high-pressure arcs 
with breaks of a moderate size and without special devices of 
an intricate nature. 

The main alternating-current switchboard, which received 
the current from the generators and distributed it to the 
various circuits, was fitted by the Société Industrielle des 
Téléphones, and the switches made by this company presented 
a good workmanlike appearance, and gave little or no trouble 
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Fic. 85. — SECTION OF HIGH-PRESSURE SwITCHBOABD, SHOWING GENERAL ARRANGEMENT. 


during the period of the exhibition. Following the lines 
usually employed on the Continent, the contacts are behind 
Ше board and are worked by а handwheel on Ше face of 
the board, there being no live metal at all in front. At the back 
of the board was plenty of temptation to anyone afflicted with 
suicidal mania, but it must be remembered that the work 
could only be of a temporary nature, and that the door 
through which it was accessible was locked. Fig. 85 is a 
section showing the arrangement of the board, which it is 
seen is mounted on insulators, and Fig. 86 shows the con- 
struction of a high-pressure switch for 3,000 volts and 
200 amperes on the three-phase circuits. As seen in the 
figure, & spiral spring is pulled out on turning the handle, 
and as soon as its extremity passes the dead centre the spring 
pulls back and pulls the switch off or on. In Fig. 86 only 
one set of switch contacts are shown, the other two being 
indicated by centre lines. Fig. 87 is a two-pole throw-over 
Switch for high pressures designed on more or less similar 
lines. The break is 22cm. long on each side, and a carbon 
roller is fitted, in accordance with all modern practice, to take 
the spark. The blades are insulated from one another by 
vulcanised fibre. 

Previous articles appeared in The Electrician of July 20 and 27, 


August 3, 24, and 31, September 14 and 28, October 6, 12, and 26, 
and November 2 and 16, 


HENS 


448 


A fuse, resembling outwardly the Bates or Brown-Boveri, 
fuse, was fitted at the back of the board in the position 
shown in Fig. 85. This fuse is illustrated in Fig. 88, and 
it is a cross between a Bates and Mordey fuse. The porcelain 
reel contains three fuse-wires, one of which is finer than its 
fellows, and is contained in a glass tube filled with powder. 
It is seen that one end of the fuse has an open hinge, which 
facilitates its replacement after a new wire has been inserted. 
The break is only 9in., this, I was told, being found to be 
amply sufficient for the maximum pressure of 5,000 volts. 
The fuses were always replaced during working, the man who 
did so wearing a rubber glove. 

The frame of the switchhoard was of iron, with marble 
panels, and the ends of the switch partitions behind the board 
were closed in with asbestos. At the back of the board the 
passage-way was 2 metres wide, which is none too much 
considering the quantity of charged metal and the necessity 
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of replacing fuses there. In all, 20 machines were controlled 
from the switchboard, and these were mostly arranged in pairs 
80 that either of two machines could be chosen for each feeder, 
parallel running being, of course, out of the question with 
a number of machines of different makes and at considerable 
distances from the switchboard. The ammeters and volt- 
meters were low-pressure ones on the secondaries of instrument- 
transformers, and there was nothing but these and the switch 
handwheels on the board. I was informed that the price paid 
for the switchboard and its erection was 35, 000f. (£1,400). 

Sub-stations were scattered about the exhibition, being pro- 
vided by the firms who supplied the alternators. In one of 
these was to be seen a rotatory converter with no less than 
16 poles, built by the Alioth Company. It was rated at 
800kw., two-phase, reducing the voltage from 2,000 volts to- 
550 volts at 42 œ рег second. An illustration of it is given 
in Fig. 89. 

The continuous-current switchboard also formed merely 
the connecting link between the dynamos and the feeders, 
no regulating being done there except by telephone. It 
was constructed by the Compagnie Générale de Travaux 
d'Eclairage et de Force. Each circuit had fuses, and four 
circuits were grouped together to each panel through a 
Thomson-Houston automatic cut-out. As already explained 
the continuous-current circuits were on the 8-wire system 
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and some of the machines delivered 440 volts, while others | switches of the plunger and cylinder type. The contact is 


served as steam-driven balancers and generated 220 volts. 
No boosters or accumulators were used, and as each machine 
was required, it was ran up to voltage and then switched on 
to the ‘bus bars of the circuit it was to supply. 


Fic. 86.—THR&E-POLE HIGH-PRESSURE SwiTOH. (Scale, 1: 10.) 


It has been seen that both in the case of the main high- 
pressure switchboard and the switches erected by the dynamo 
makers for the machines generating current for the light and 
power supply in the exhibition, the working parts were 


Fig 87.—Two-PoLe HicH-PnEssuURE THROW-OvER SwitcH. (Scale, 1 


carefully enclosed. Only privileged visitors like myself were 
able to view them, therefore, and the ordinary observer might 
have thought that there were but few of these important 
appliances exhibited. Thus, again, in the space underground, 
beneath their exhibit, the Oerlikon Co. had high-pressure 


made between the plunger and cylinder, and on the withdrawal 
of the former a vacuum of about 250mm. is first created, and 
then, as the plunger leaves the cylinder the in-rushing air 
blows out the arc. An exception, however, was the exhibit 
of Messrs. Voigt and Haeffner in the gallery. There, in a 
small space, were gathered a number of electric light and 
power switchboards, typical of good German practice. A fine 
high-pressure switch was on view at this stand, but unfor- 
tunately at the time of my visit there was something the 


Fic. 88.—HicuH-Pressure Fuss. (Scale, one-sixth full size.) 


matter with it, so that the good impression conveyed by its 
appearance was destroyed by observing the extreme difficulty 
the operator found in switching the apparatus on and off. 
Low-pressure switches, on the other hand, were numerous, 
but chiefly of French and German manufacture, and the 
German firms especially, showed а large number of well- 
finished tramway power-station automatic cutouts. In this, 
as in many other branches, the British industry was hardly 
represented at all, Messrs. Siemens Bros. switch and cut-out 
in connection with their generating set in operation (already 
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described) and a small portion of Messrs. James White'g 
exhibit heing the only items of importance I noticed. The 
latter firm showed a tramway generator panel and a Board of 
Trade panel, both of its standard design, and also a circuit 
breaker designed to act either as а maximum or minimum 
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cut-out. This cut-out is so designed that it can be changed 
from a maximum to a minimum instrument merely by turning 
a small handle. Thus a circuit-breaker, ordinarily employed 
to break with maximum current, can be changed to a mini- 
mum current cutout just for shutting down the machine it 
protects. The apparatus has, in addition, a locking arrange- 
ment which prevents the replacement of the contact so long as 
the current exceeds the maximum rated current. Another 
feature of the cut-out is what the firm calls a blow. out 
screen,” of asbestos, which wipes out the spark on break. 

In the second article of this series I alluded to the disad- 
vantage of the switching arrangements on the continuous- 
current circuits at the exhibition. Ifa cutout of one of the 
main circuits fell, it was necessary to give the consumers 5min. 
to switch off their motors, which were mostly of the shunt 
type, to prevent the armatures being burned on resumption 
of supply. A few consumers, very few only, had employed 
the form of motor switches now coming into vogue, which 
open automatically when the current was interrupted, and one 
or two firms exhibited switches for this purpose. The usual 
construction employed was with a piece of iron on the switch 
arm, which, at its extreme on position, was held up by an 
electromagnet shunted to the motor. When the supply of 
current is interrupted, the switch arm is released, and is 


— ш - E АРА * 
Fic. 89.—AL10TH Two-PHASR ROTATORT CONVERTER. (500 kw., 520 revs. 
per min., 550 volts, 16 poles, 42 f per sec.) 


oulled back by а spring. Some forms have, in addition, a 
series magnet which acts аз a cut-out by short-circuiting the 
shunt magnet when the maximum permissible current is 
exceeded, and thus causing the arm to be released. In moving 
on and off, the switch arm passes over a series of rheostat 
sontacts. These switches have the disadvantage that the 
switch arm cannot be left in an intermediate position on the 
rheostat. A switch in which this defect is removed was 
exhibited by the Compagnie Francaise d'Appareillage Elec- 
trique. The arm is controlled by a spring in the usual 
manner, but the force of the spring is counteracted by the 
attraction of a magnetised iron plate for a piece of iron fitted 
to the arm and in contact with the plate. As soon as the 
current is interrupted the arm flies back to the off position, 
no matter at what point of the rheostat it was. 

An amusing and ingenious idea, put into effect by the same 
company, was an excess demand indicator, intended not for 
the information of the supply company, but as a warning of 
excess demand to the consumer who is supplied on a con- 
tract or “ flat ” rate. If the current taken by the consumer 
exceeds what is contracted for, a slow vibrator is set into 


the register readings. of the entire exchange. 


action, which extinguishes the light a few times per second 
until the demand again sinks to the normal. 

The same firm showed me a compact 5-minutes’ time 
switch, intended for watchmen, stairways, cupboards, closets, 
&c. As the handle is turned to switch on, а simple clockwork 
movement is wound up, and turns the switching-off cam 
slowly. The price of this piece of apparatus is 45fr., so your 
readers can calculate whether the interest and depreciation on 
this increased capital outlay would be greater or less than the 
probable waste if ordinary switches were employed. 

Coming more or less in the category of switches was a 
burglar alarm of almost ideal simplicity shown by the Société 
Anonyme des Avertisseurs Electriques. It consisted of a brass 
ball suspended on a pieceof flexible wire which passed through 
& brass loop or ring, with a slight clearance. This device 
was to be screwed to the door or window to be protected, the 
flexible wire and the ball forming one terminal of the contact 
and the ring the other. The least motion of the door or 
window set the ball swinging and closed the alarm bell circuit. 


к 


А NEW TELEPHONE METER. 


With the adoption of the toll system of charging for telephonic 
service, the need of a meter or counter to record the number of con- 
versations is being felt. Several meters have been devised for this 
purpose, especially in Germany, the majority of them being based on 
the motion of the switch-hook on removing the receiver. The 
difficulties of this method, owing to the necessity of making allow- 
ance for ineffectual calls, are obvious, The following system has 
been devised bv Mr. H. D. Stroud, of Chicago, and is described in 
the Electrical World of New York :— 

At each subscriber's instrument is placed а small register box 
which has a push button on top, and register figures exposed at one 
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Fig. 1.— Central Office Record Taker. 


side of the box, indicating the total number of calls made since the 
subecriber's telephone was put in service. When a subscriber wishes 
to call central, he does во in the usual manner, but before the central 
office operator will give him the desired connection he must press 
the button on his recording instrument, which accomplishes three 
results, one being to record his call on the register or counter, one to 
close а vibrator circuit which makes a buzzer signify to the operator 
that the subscriber has registered, and the third to wind the spring 
which stores the call. 'The connection is then made by the operator, 
and talking proceeds as usual. The subscribers register now 
evidently shows the number of calls he has made since the telephone 
was put in. 

At the end of each month the register clerk at the central office 
takes a portable registering device, Fig. 1, and connects it with each 
subscriber in turn, making the request of the subscriber to press the 
button of his register, and also to announce to the central office clerk 
the number of calls indicated. on his register. When the proper 
connection is established between the subscriber's register and the 
automatic call counter at the central office, the call counter will, in 
a few seconds, indicate a duplicate of tbe number recorded on the 
subscriber's register. The subscriber and clerk then compare num- 
bers, and the clerk is free to go on with the next subscriber. In - 
this way, in a short time a few clerks at the central office can take 
No extra sub- 


THE ELECTRICIAN, 


scribers wires are required, the only additional instrument at the 
subscribers station being the small and simple register. 
One or two portable record-takera will do the work for an entire 
‘large exchange. The plan is applicable to both local and common 
battery systems and party lines, this being one of the advantages of 
this system over some others, The record-taker will act so rapidly 
that even where the number of calls registered is as high as 1,000, 
the record will be transmitted in a few seconds. 
The electrical method of accomplishing this is shown in Fig. 2, 
.which is a diagram of circuits for the system. A represents the 
subscribers register and telephone, and B the portable counter with its 
battery at the central station. This portable counter may be plugged 
in at any of the multiple jacks, but in practice it would be more 
desirable to plug in outside of the multiple board entirely, say, at the 
distributing racks, so ав to be free from central office interference, 
during the time of taking the register reading. The switchboard 
should be preferably cut off entirely, as indicated by K, Fig. 2. 
'The subscriber at А, desiring to make a call, removes his receiver (the 
diagram indicating the instrument used on the usual Bell common 
battery system), and gives his order to the operator, who completes 
the connection and calls the party wanted. As soon as the called party 
responde, the operator requests the calling party to press the register 
button a, which must be done before conversation begins. The opera- 
tion of pressing the button sounds the buzzer b, by closing the circuit 
from L, to c through b and a and by d being brought in contact with e 
and thence completing the circuit to L. This same motion of the 
button a moves the counter S, one number forward and rotates the cam 
wheel g, winding up a spiral pg to a watch spring, and 
thus, as it were, storing the call. hen it is desired to take the 
reading of the subscriber’s register, the clerk at central office plugs 
in his reading instrument at K, as before mentioned, and rings the 
party at A, requesting him to press the button at a, which closes the 


Fic. 2.— DIAGRAM OF CIRCUITS, 


controlling circuit at a, through coil m, through d, е andto L,, thence 
to k and through limb O, of battery and switch h to ground, com- 
pleting the controlling circuit, and energising magnet m, which draws 
down its armature, and closes together the contacts at е and т, also 
maintaining the connection made at e and d by the act of pressing the 
button. The energising of magnet m aleo releases pawls which check 
the spring connected with g and the latter rotates backward, giving 


motion to the arm c, which intermittently closes circuit through r. The. 


number of strokes of the arm c represents the number of calls 
stored on the spring. Thus the closing of the circuit at c andr 
gives an impulse over the line, which actuates the call-counter 
magnet s at B, operating the counter S, thus transferring the 
registered calla to the reading instrument at the central office. 
After each reading the counter S, is restored to zero by turning 
a button on the counter. The counter S, at the sub station 
does not reset, but continues to count to 9,999 and then 
reverts to zero, thus making it possible for the subscriber to 
eee how many he has used from time to time, and 
giving the company a positive record of actual calls made should 
any trouble arise in the transmission of the reading to the central 
office counter. The number on. the receiving instrument §,, after 
reading, added to the previous total, should equal the number indi- 
cated at the sub-station. The diagram shows the application of the 
counter to the regular Bell common battery subecriber'sstation. The 
clerk’s telephone outfit at the central office, used in connection with 
the counter, is not indicated in the diagram. The instruments will 
be manufactured by a new company, which has been formed under 
the name of the National Measured Service Co. 


А New Lightning Guard.—According to Flectricity, of New 
York, successful experiments were made on several trolley 
lines last summer with a lightning guard consisting of a glass 
tube about a foot long filled with small shot, the shot having 
been treated chemically before use to give it a slight coating 
of lead carbonate. This tube is connected between the trolle 
wire and earth, and it is said that the lead carbonate, whic 
is an insulator, permits the passage of the lightning discharge 
but does not allow the trolley wire cyrrent to follow it. 
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ON THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIYE.* 


BY W. LANGDON. 


Probably one of the moat interesting questions associated with the 
application of electrical energy to railway work is its eventual super- 
session of the steam locomotive. Electric locomotives'of a capacity 
equal to that of the steam locomotive, doing similar work, and 
possessing certain marked advantages, are an accomplished fact, and 
to many it may seem that the days of the steam locomotive are 
numbered. We must not, however, d ae that which has been done 
has its raison d'étre. Its employment hitherto been generally 
confined to localities where the effects of steam and smoke would 
exercise а baneful influence. Because it has been so employed, and 
its employment has been attended with such marked success, it does 
not follow, however much it may appear desirable, than in overland 
lines of railway electricity will in future prove to be the element of 
power. Railways are commercial undertakings, in which vast sums 
of money have been embarked, all of which, investors expect, will 
produce a certain annual return. "The supersession of the steam by 
the electric locomotive thus resolves itself, primarily, into one of 
profit and loss. If its adoption will enable railways to be worked 
more economically than is the case under steam, then it will, with 
its attendant advantages, sooner or later, be adopted—if not by the 
whole, certainly by the greater poriion of the railways of this 
country ; but, whatever the ulterior advantages may be, unattended 
by this result, ite adoption will remain doubtful, 

The first question to be asked is: Are we in a position to consider 
the subject Is the data at our disposal such, as to admit of a 
reasonable treatment of it! I think we are. The primary factors 
are well known. We know how many pounds of steam we can 
obtain from a given quantity of coal. The efficiencies of prime 
movers and electrical generators, the loss in transmission, transfor- 
mation, and distribution are all determinable. - Any advantages yet 
to come must be looked for in the steam generator and in the simpli- 
fication and consequent ultimate increase of efficiency in the electrical 
apparatus. In each, no doubt, the future will see production cheap- 
ened. Labour may advance, but competition will grow, and in the 
prico of the manufactured article we may reasonably look to the 

uture to produce some ad vantage. | 

Having then the material at hand, it is reasonable to conclude 
that the consideration of the subject can only be attended with good ; 
for, if it should be shown that advantage. is to be anticipated from 
such a change, it will help us to grasp that which has to be attempted, 
and perhaps to evolve from the data at our disposal the course most 
desirable to follow.- The railways of the United Kingdom comprised 
on Dec. 31, 1899,t the following mileage of line :— | 


Double line or more . .. 
Single line 


Total milea ge . 21,700 


The number of locomotives employed for wore these railways 
was 20,461. The total number of vehicles of all descriptions was 
rendered as 752,930. The year's cost for locomotive power, includin 
stationary engines, was £16,491,377. The number of miles travell 
by trains was 396,241,265. Number of passengers—exclusive 
of season tickets — 1, 106, 691,991. The tonnage of minerals, 
296,611,190 ; and of general merchandise, 117,011,835. 

In dealing with a question of this nature it seems desirable to 
produce these figures; but they are, in fact, except to afford some 
idea of the magnitude of the subject, of very little use. The length 
of the passenger journeys is not stated, nor are the journeys taken 
by season ticket holders included. To be of value the per passenger 
mileage, including, of course, the journeys made by season ticket 
holders, should be given. The same objection applies to the mineral 
and S uae tonnage statement. It records the tonnage declared as 
placed upon the railway, but whether it is carried 1 mile or 100 miles 
is not shown. In fact, the returns as rendered aid the consideration 
of the subject very little, and I am sorry to say the information in 
the hands of the railway companies themselves carries us no further. 
Under these circumstances the establishment of а common basis upon 
which to consider the relative cost presents much difficulty. The 
only manner in which it can be approached is by averaging the data 
obtainable, or by examining the work of a particular section of line. 

In Table I. I furnish extracts from the Board of Trade return for 
the year 1899, showing the mileage of line, cost of locomotive power, 
train mileage worked, &c., for England and Wales, Scotland and 
Ireland, together with certain deductions therefrom applicable to 
these results; as also similar data in reference to six of the most impor- 
tant English companies. In considering the mil of line quoted, 
it should be mentioned that the figures do not disclose the BUT of 
roads. Over many sections of the several lines of railway there are 
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Table I.— Mileage of Line, Cest of Locomotive Power, Train Mileage, dc., for Year Ending December 31, 1890. 
| length of line in miles t | Number of miles travelled (k) (2) 
open on Dec. 31, 1899. Cost of — by trains. (h) Jo. of miles No. ot trains 
— 8 poe o Cost per | travelled | per mile 
— | including 19000) Ву By goods зы tout] nb dere 
Double Single. Total. stationary „ 7 Total. iccomotive uripg year to the 
Or more | engines. raine., minerals. ely of 365 days. year). 

(a) (b) (e) (4) (e) VA (д) 9/8, 700 k/b 

England and Wales .. ......... 9933 5, 111 15,044 £14,101,842 17,411 178,684,803 151,377,966!330,062,769 10°253d.| 37,678 2:505 

Scotland .................. ..... 1,425 2,057 5,480 1,811,552 2,241 27,588,633) 21,473,( 89| 49,061,722 8862d.| 5, 601 1508 

Ireland evens 621 | 2,555 5,176 577,983 809 | 10,567,617 6,749,157 17,116,774 810441 1,954 0615 

Total—United Kingdom... | 11,977 | 9,723 21,700 16,401,377 20,461 216,641,053 179,600,212 396,241,265'Av. 99888. 45,255 |Av. 2084 

| Railway Companies. | 
Great Northern FEN ME 825 £995,690 1,259 11,729,522 12,426,497! 24,156,019 9:892d.| 2,757 335 
Great, Western ...... ее т" p 2,604 1,884,032 1,935 25,085,637, 22,561,470. 45,647,157 9 905d. 5, 210 20 
London and North-Western кз . , 1,924 1,927,049 2,959 20,285,278 22,515,697! 48,800,975 9:477а 5,570 2:9 
London and South-Western "m 900 709,110 ' 728 12,598,3€0 4,689,644 17,288,034, 9:844d. 1,973 22 
Midland es rantes | | s 1,431 2,016,816 (2,507 18,979,594 28,587,090 47,366,684 102181 5,407 37 
North-Eastern .................. 1,652 1,632,967 2,047 14,641,572, 17, 507, 807 31,949,374  12266d.| 3,647 2˙2 
| | 'Av.10:267d. 


Table II.— Luton.— Statement of the Number of Trains recorded in the | Table IIL— Harpenden.—Statement of the Number of Trains recorded 


Block Book for the 24 hours ending midnight on Thursday, July 19, 
1900. 


Eo PE "d Express 3s .| 9.8 
So d E d 4 Бо. E s g 28 Ss 
Hours, 8. 3 8 8 aou e s - ee 2 Я 
EERE) E B5 Clas Class 5 9| d CQ i 
| | “А,” “В” 8 5 
12 to lids 2 ч yii E 1 5 MS 3 11 
О АРМ ЖЕЛИН 1 ee. m IO ез 2 13 
2-3» 8 £M. a. Trev 1 8 1 5 m 5 13 
5, 4 „ 1 e ЖЕЕ 3 0 10 
4, 5 „1 "M n — 83 5 i» 1. 30 15 
5, 6 „ 2 T en «1 2 4 1 2 11 
„%%% T | 1 | 5 11 
Ta 9/73 | 1 Q |... 2 4 1 3 16 
бё 8 S Md d hes sec bo эшка 7 
9,10 , | 4 TX 2 T 4 10 
10,11 , | 4 1 Qua "DET 1 1 4 11 
11 ,, 12* ó see bh ari T sd 1 1 1 5 9 
12, 1рш 4111. 1 2 | 6 13 
„ „| 4 1 1 n | M 2 — | 4 12 
VVV же „ые. В 19 
3, 4, 2 | 3 one « 1 5 5 14 
4, 5 „ | a2 I. е 1 Б 11 
5, 6 „ 4 2 "x FA 2 5 11 
„ 1 sae " - 4 10 
7, 8, 4 2 1 P us 5 12 
Bu 9 35 us 2 1 5 е 1 7 
9,10, 2 "m 1 2 кз 4 9 
10,11, 5 2 m Po D ass 2 7 16 
11,121 : 2 1 2 1 6 ó 1 16 
Noon. 1 Midnight. 
Classification, 
Express passenger assere 62 
Ordinary passenger 2. 21 36 
(our ныбайт дарба КЫА 15) 
Fish and iI ꝛ˙² ó 
Express gooda— Class А.”'..................... 20) 7 | 74 
Do. Claas DID 51J 
Ordinary goods ..............................—...› 18) 115 
Mines, sea aS 97 
Total number of trains during the 24 hours... 287 
Maximum number of trains in 1 hour ............... 16 
Minimum до. döp еы 7 


more than two roads. Most main routes working out of London 
poses four, and even six roads, for a considerable distance ; and 
the same applies to other busy portions of the chief railway systems. 

The table indicated shows that the cost of locomotive power for 
the United Kingdom, including stationary engines for pumping and 
other purposes, works out at 9 988d. per train mile. That the cost 
fer England and Wales is 10:253d., for Scotland 8 862d., and for 
Ireland 8:104d ; and that this cost varies with the several companies 
quoted as follows: London and North-Western 9 477d., London 
and South-Western 9:814d., Great Northern 9:8921., Great Western 
9:905d., Midland 10-218d., and North-Eastern 19-2660. —their average 
cost being 10:267d. Column! indicates the number of trains, per mile 
per hour, based upon the mileage of line of railway shown by the 


| July 19, 1900. 


in the Block Book for the 24 hours ending midnight on Thursday, 


1 ы 3 lly Ex press | '* 
Pe 3 d Eal вон 89 Я 44 23 
ЛЕЕНЕ ЕЕ 
ща, 2 o i сш Class Е = 8 3.4 
2 “МВ, 8 5 
12 to lam. 2 21513 1 4. B 
ö io. sque? ОРА Re due. ЛА 
2 rg ,,. whe 1 5 1 5 2 1 he 11 
(( ( 2 3 5 5 bs 11 
A195 1 le o -1- QU ed o X eue 110 
D. Oy 8|1 ux a „ % 1 .14 
T)) 20. 4 2 5 1 1 9 
"лө: ТӨ 1-9 5 2 V 2 5 $i ew n, uk 15 
8 77 9 99 | 4 1 Ы eee LT 1 о.е 5 à ene 14 
9 „ 10 „ 5 2 БЕ „ Sas 1 5 1 i 12 
10 „ 11 ,, | 5 L's 5 au 1 1 jt 1 See 7 
11 „ 127 5 ОЕ ТСЕ 2 2 2 M 11 
12, lpm! 5 2217. 112 —. 12 
E OSs; 5 2 TOT з 1:6 5 1 16 
„CCC 1 3 2 1 16 
5 „ 4,, 4 | 1 1 сез | 1 2 à 1 15 
4, 5,, эре due Gee p e 2 2 i 12 
5:5. (0s 5 1 Са бн 2 | 2 sey 10 
Bs 7, 5 1 hus. «зак. Esp sa aes 2 2 1 9 
1:5 B. 6 2 ИКУ 2 e 1 dia & Seve 11 
8, 9, 2 3 паз э 12 1 3 1 15 
9 „ 10 „ 3 2 TOC T 9 3 5 1 15 
10 „ 11 „ 3 2 me 1,1 1 1 2 1 12 
11 „ 127 К 1 1 m 4 4 2 | 2 iis 14 
* Noon. t Midnight. 
Classification, 
Express passenger . 851 67 
Ordina /G ĩð2Vĩĩ а 
Coaches” INS: VVV 8f i 
Fish and fills ooo asc cei оаа, 4 
Express goods— Clas kai. . 5278 73 
Do. Class hn заа 2 
Ordinary goods e аавв, 55 
М бегаа а О 8 46 +111 
Light епріпев....................... usd ieu ees 10 
Total number of trains during the 24 hours......297 
Maximum number of trains in 1 hour .................. E 


Minimum do, do. 


returns. Bearing in mind that there are, over many portions of 
the railways indicated, several lines, or roads, the number of trains 
travelling per mile per hour is, perhaps, surprisingly small. Ireland 
claims but 0°615 ; Scotland, 1:609 ; England and Wales, 2505. Of 
the railways individualised, the Great Western has an average of 
but 2 : the London and South-Western and the North-Eastern each 
2:2; London and North-Western, 29; Great Northern, 3:33 ; and 
the Midland, 37 (that is, the Midland, for instance, has, on an 
average, 37 trains passing over each mile of line of railway, each hour; 
not that the mile of line is occupied by these 3:7 trains during the 
entire hour, but that that is the average number of trains worked 
over the mile of line of railway—quite irrespective of the number of 


lines of rails— within that period of time). 
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Table IV.—Basis of Calculation.—Showing Number of Trains, classified, passing certain points of а 50. mile Section of Line of Railway 
calculated Mechanical Horse-power and Electrical power for working the same, together with Apporlioned Speed, Load, Фе. 


No.of trains per day Basis of С Я 
: alculation. Total. 
of 24 brs. passing. C mE | 
Class of train. Appor- | | ; Load. Total Mechani Equiva- . | Equiva- 
luton: | Harpen- tioned No. рев, i E is including tractive cal H. p. leut in 1 lent in 
den. of trains EUR a engine, effort per pertrain kw. bour kw. per 
| per hour. : Tone. train.“ hour. hours, Per hour. pour. 
1. Express passenger. . .. . . . — 62 67 5 50 150 275 3.575 477 356 1431 | 1,068 
2. Ordinary passenger and empty coaches , 3536 41 | 2 32 61 300 2,130 182 1356 564 212 
3. Express goods and perishables ......... 74 78 4 55 140 400 5,160 295 220 1,180 880 
4. Ordinary goods and minerals 115 ll 5 25 125 500 2,759 185 | 137 915 685 
мп Totals . . . 287 297 14 479 5,890 | 2,905 
Avcrage per hour ............ 11:9 | 124 Ps | * | (da "m 


* Tractive effort x load tons = 


Tractive effort per ton=3+ 2 where V =speed in miles per hour. 


total tractive effort per train. 
Н.р. = Tractive effort pounds x miles per hour 


315 


If trains were, in practice, so distributed, this might form a basis 
on which to found a comparison of cost for the entire railway system; 
but we know that this is not so—that trains are much more frequent 
on certain portions and less frequent on other portions of the lines 
of railway, and although it is а kind of basis, оше some very 
interesting figures, it is not, as it stands, a practical one for the pur- 
pose in view. To effect this it is necessary to consider the work of 
an individual section of some line of railway ; and with this view I 
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Fid. 1-—London-Bedford Section. Midland Railway. 

have taken that portion of the Midland Company's main line between 
Tondon (St. Pancras) and Bedford—omitting the suburban aud local 
traffic Mp to the Metropolitan and Tottenham lines. 

The length of line of railway is 49:5 miles—practically 50 miles ; 
and the number of lines of raila applicable to the traffic under con- 
sideration may be taken as four—it ів not less. In order to ascertain 
the number and character of trains to be taken into consideration, I 
have obtained returns (Tables IT. and III.; extracted from the Block 
Book, of those trains passing two points—Luton and Harpenden— 
each hour, during a day of 24 hours in the month of July, 1900, 
which 1 have summarised and classified so as to bring the subject 
within reasonable scope. These details are carried forward to 
Table IV., which forms the basis of calculation for comparison of 
cost for power to work the traffic indicated. 

Theclassification adopted is necessarily somewhat arbitrary, butin its 
construction I have endeavoured toerr on the right side—for instance, 


| 


I have debited each train of its class as а loaded train, whereas some 
would certainly be light trains. Again, I have, I believe, accorded 
to each their full merit of speed, although there is reason to assume 
that, in many instancea, certain goods and minerals would not 
observe that allotted to them. From this table we get the tractive 
effort per train, aud the consequent mechanical and electrical power 
required to deal with one hour's work. The work may, and of course 
does vary from one hour to another ; indeed, that is clearly shown 
by Tables IL and 1П.; for instance, the trains passing Harpenden 
vary per hour from 7 to 16, and Luton from 7 to 19, but the 
section of line chosen may be regarded as a full line, a line well 


| occupied by trains both night and day, Sundays and week days. 


The returns show an average of 11˙9 trains passing Luton and of 
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124 passing Harpenden hour. In taking an average, however, 
I have ki portioned no ioe than 14 trains to the hour. This number 
divided between the four lines of metals gives a result of 35 trains 
per mile per hour per line of metals, It may here, however, be as 
well to point out that, so long as the appropriated number of trains 
is fairly that in practice, the namber applied is, for comparison 
purposes, immaterial, for the comparison I draw is based upon the 
train mileage cost. | 

Fig. 1 illustrates the section of line under consideration. The 
osition of engine-sheds is shown by stars (*) ; of water-cranes by 
doi (-). The short or suburban traffic between St. Pancras and 
Hendon, and the Tottenham line, &c, is not included in my 
schedules, for the reason that, viewing the section of line as if actually 


subject to electrical working, there would be little doubt that this 


immediate London-suburban traffic would demand a generati 
station nearer home than that indicated in the scheme I have adopte 
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"Table V.— Estimated Cost of Generation and Distribution of Current. 


Details of charges. Per annum. Per kw. hr. 
1. Capital outlay, £470,000. £ Pence. 
Interest at 34 per cent. "——— Á 16,450 0 0901 
2. Generating Station, 
Salaries and wages: 
1 chief епдїпеег.............................‹...... £500 
1 assistant dittooõ 2. 250 
5 switchroom attendants, at £150 each... ... 450 
een Nai 120 
7 engine-room att'nd'nts,at 40в.еасһ per week 728 
7 assistant ditto, at 55+. each per week 637 
12 stokers, at 508. each per week 936 
15labourers andcleaners, at 223. each per week 853 
РЕ en а 4,479 0:0245 
At 5'010, of coal per kilowatt hour — i | 
58:667 tons, at 7s. 114d. per ton ...... ) 25,545 01419 
Жаст —At 25lb. per kilowatt hour, and 2d. 913 0-0050 
per 1, COO gallons ........................ [| 
28,737 0:1574 
3. Sub-slations (5). 
Salaries and — 
5 assistant engineers, at £200 each ......... £1,000 
20 attendants at 408, each per week 2,080 
20 assistants at 358. each per week ......... 1,820 
10 cleaners at 22s. each per week............ 572 
— 5,472 ,0:0299 
4. Outdoor Service. 
5 rail-jointers and fitters, at 40a. eacli per week £520 
Material, , eU Po VETE 230 
——— 790 0:0041 
5. Oi), waste, and sundries. 2,000 0:0109 
Total estimated cost of generation and distri- | 230.959 0-2023 


bution of current 


as my basis for the comparison of costs for working a 50 miles 
section of line. The plant scheme is roughly outlined in Fig. 2. 
Midway in the 50 miles of railway is the central station, containing 
four 2,500kw, three-phase, or other characteristic, 100,000 volt 
generators At this pressure current is distributed to sub-stations, 
each serving 10 miles of railway, where the potential is converted to 
600, from whence 1t is carried to the contact rail. Or the centre 
10-mile section may be provided for by direct-current generators 
gerved from the same steam plant. 
The efficiencies of the various parts are assumed as follows :— 


Loss. Per cent. Efficiency. 
Nil... S 0:85 
Ohmic loss in rails q . ДО» ˙ aus 0 90 

eec ROREM 72 EUR 0:975 
Rotary converiers ..................... О оа 0:90 
Static transformers . 7 E 0:93 
Н.Т. transmission cabarets 11 лгы 0:90 


The total kilowatts required on the train-wheela (Table IV.) 
is 2,905 per hour, and the numiber of trains is 14. "Therefore 
(2,905/14) 207:5 will be the average kilowatts per train hour ; and 
assuming the efficiency ofthe motors at 85 per cent. (207:5/0 85) 244kw. 
will be the average power required to be "арра to each train. If 
now we allow 10 per cent. loss in the rails w hich supply and return 
the current, a pressure of 540 only will be available at either end of 
a section of 10 miles. Therefore the amperes per train that will be 
required will be (244 x 1,000/540) 452. 

As there are 14 trains per hour in the total 50 miles section, there 
will be 14/5 28, tay 3 trains in one section of 10 miles to be 
supplied by one sub-station. 


452 x 321,396 amperes, 


Adding 24 per cent. for leakage, we have 1,390 ‘amperes as the 
current to be supplied by each sub-station at 600 volta. The effi- 
ciency of the converters and static transformers is taken at, respec- 
tively, 90 per cent. and 93 per cent., and the three-phase transmission 
at 90 per cent. 

р 1,390 х 600 я ; Я 

^. Y900x09x0 99х09 1,107kw. to be delivered to the trains 
for each section containing 3 trains. 

As there are 14 trains, there will be 4 sections with 3 each, and 
] section with 2 trains. 

Now the 4 sections with 3 trains each would require 

1,107 x 4=4,428kw. 


To allow for the maximum loss, let it be assumed that the centre 
10-mile section, which, as previously indicated, might be supplied 
direct at 600 volts, is so deal with, and that it is the section that has 
two trains only. 

The kilowatts required would equal— 


1,390 x 600 2 
1,390 x 600 . 2 s ey w. 
1,000. 3 5 


Therefore the total kilowatts to be generated would be 
(4, 428 + 556) = 4,984, say 5,000, 

and the combined efficiency (2,9054, 984) would be 583 per cent. 

This 5,000kw. is the power required to be generated to work 
the 14 trains, travelling 479 miles during the hour, as shown in 
Table V., and upon it all comparative calculations and deductions 
have to be based. The demand may, of course, go beyond this, or 
it may be less, but во long as the generating power, and that of the 
corresponding parts, is there to meet it, that branch of the question 
may be disregarded. As I have previously stated, the comparison 
is made between the ascertained quantities travelling a stated mile- 
age at a stated pet It the mileage were greater, or the number of 
trains greater, the comparison would be ape applicable. It is, 
in respect of the mileage result, immaterial, so ong as we apply it 
to a fairly representative condition. The speed and the train load 
indicated in Table IV. will, I believe, bearing in mind that the 
number of trains are regarded as all carrying the full load indicated, 
be found to conform to this. 


(To be concluded.) 


ELECTRICITY WORKS ACCOUNTS. 


Bolton Municipal Electric Supply Works. 


In discussing the accounts of this undertaking for 1898-9 we 
had occasion to remark on the low fuel and repaira items. 
These charges were abnormally low, while the two remaining 
items of generating costs were distinctly above the normal. It 
is a good indication to find all these several items changing 
towards the average even if some of them have to take an 
upward course. 

The high coal rates in force might fairly be held account- 
able for the amount by which the fuel item at Bolton for 
1899-1900 is above the average, and for the slight rise 
exhibited by the generating costs. Taken as a whole, the 
costs figures in our table are excellent results, since not only 
have the works and total costs dropped but they compare most 
favourably with the average under similar conditions of output 
and load factor. 

Owing, largely, to the addition of the Corporation tramways 
as & customer the output has advanced by no less than 
98 per cent. Of this increase of 98 per cent., 61:2 per cent. 
is due to the tramways, and 86:8 per cent. to the increase ia 
the supply for private and public lighting. 

Since the tramways heve only been running during а part 
of the period covered by the present accounts we shall have 
to wait until the accounts of the current year's working are 
available to know the full effect the traction load will have 
upon the station. It is but natural, therefore, that the 
average load factor for 1899-1900 at Bolton differs inappre- 
ciably from that of 1898-9, the respective values in the two 
years being 9:89 per cent. and 9:92 per cent. 

Owing to the large increase in the expended capital the 
working profit, in relation to the average capital over the 
year, has fallen from 7:8 per cent. to 6:89 per cent. 


Burnley Municipal Electric Supply Works. 


While there has occurred a decided increase in the aggre- 
gate generating, works, and total costs at Burnley, it is 
satisfactory to find that even the present higher figures are 
still much below what they might fairly have been expected to 
stand at under the conditions. The increase is chiefly due to 
a charge of £581 to “general stores under generating 
charges, but not otherwise allocated in the official accounts. 
This charge represents about 0'4d. per unit sold. A most 
commendable reduction has been effected in the management 
and property charge3, and now, like the other costs, they 
present most satisfactory figures. 

Less encouraging is the rate at which the business 
advances. During the year covered by our table the lamp 
connections increased by only 11:8 per cent. The increase of 
the output is better, but even the advance of 27:4 per cent. is 
slow, while the load factor has dropped from 10:8 per cent., at 
which it stood in 1898-9, to 10 2 per cent. last year. 


— 


THE ELECTRICIAN, NOVEMBER 30, 1900. 203 


- - — - = 


Date of Commencement of Supply. 
System of 8ирріу 222.22 
Chef Engineer see sa se cen ces oes эта am am om m ome 


YEAR ENDED 
QUANTITIES— 
Units genera оа созом на авна ан а D В ОЬ 


и old to consumers mmm 

» Bold for public lighting, &с, sa «= =e =a = am +++ 

„% Wed on Works 
UNITS SQLD PER 8 C.P. LAMP CAPACITY „m sa = == == 
Maximum supply demanded ms s sm sas – =u sm sus es sm sam 
Number of public lamp“ 
Number of consumers se — 2 X XH 2 
Connections to mains In 8-c.p. lamp --- 
CAPACITY OF PLANT IN 8.C.P. LAMPS „m s= == == ee 
OAPACITY OF PLANT IN KILOWATTS „a =n == = =e a 


OAPITAL— 
Loan (inclu Debenture charges) = s= = == == 
Share II „„ „„ „„ 41 „ — E loo LÀ Oo! Элте 
Loan (including Debenture charges): 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . 
Share (unissued) „e. se se – un sms mms mms = == aa m 
Share (uncalled) ) sa sas sa sas am am == ams amm 2. 
Loan (including Debentures) ss 2222 
REPAID (TOTAL) „„ „ „% „% „4 „% „% „ „% А ee ee eee ee — 
RESERVE OR SINKING FUND —.——————-—-—-— 
DEPRECIATION FUND „m am am sm om um om oan am am am am omm 
EXPENDED (TOTAL) — — — — — — — — — — тю» Сора um 
Lands and buildings 22 2 am oe 
Plant —... ван ьам нан — © а — теше — тете iL — 06 е 


. em ales! jui e cat cui ERES Pond Uii uius cus qa o 
Miscellaneous „„ — — — — — — —— — — — — es 
BALANCE OF CAPITAL ACCOUNT 22222 


а REVENUE— 
Revenue from supply ces . „ 
n ООО, DIO. soomaa $09 QUID À » авна 
" public lighting 
10 sale of lamps, & 00.4 cas am am omn oen 
9 miscellaneous sources - - 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS — ван вам loo ван eet 6 6 LL Los — LI 
WORKS COSTS (meet tet RI J -= ьан eee шама eee La; „„ eee кеше. 
Generation of eleciricily „= ces cus emm em omm om m om o 
Fuel (including cartage, &c.) 2222222 
Oil, waste, water, store 
Wages at station L“ 
Repairs and maintenance at station . sa se mm == — 
Distribution of electricity — con sam 10t е aan н а oa = ае 
Wages, &С,. m sen s m oms o o 00 0 „= „= san san oan man каш көө көш кия M 
Repairs, renewals of mains, &c, „as sar 222 
Pablo ИЛИИ AAA 
Attendance — — M —— oc эшш — с=ш= — — — — — 
Nenew als 
MANAGEMENT AND PROPERTY CHARGES... 
Royalties — su man — — кшп — c — — — — — — eee oe тире — — 
Kent, rates, taxes — mem mm M — эте —À o жаш — — ——X не эш. 
Salaries ноо „ „%..ñ 0 0 0 а ваа —— тени — — кее — 
Stationery, &c. — . em „шз ыш Gm m тез — € 
Establishment charges 222 
Law charges, &с. -= -e ел= оз —— зз cun эшл — — 


FINANCIAL RESULTS— 

WORKING PROFIT FOR TKR — — 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Sinking Fund ......... 
Net interest on loans (incl, Debenture charges) ... 


BALANCE FROM LAST ACCOUNT. — 
BALANCE AVAILABLE РОВ DISTRIBUTION, e. 
D ID ans acid ²˙1R %¾ 1 onu ъ= =т= Бан ьан — — 


ORDINARY DIVIDEND Flo 2222222 
PERCENTAGE ОР TOTAL COSTS TO GROSS REVENUE 


Expenditure per kilowatt capacity .-.-.-.—.— — 
REVENUE PER KILOWATT CAPACITY F 222 
Expenditure per 8-c. p. lamp capacity ...... — can ous 


REVENUE PER 8-С.Р. LAMP CAPACITY „asa sas san xan amn 
REVENUE PER 8-C.P. LAMP CONNECTED „m = = sen == 
Price charged for lighting, per unit —........ —— 
Price charged for power, per unit... 
Price charged for public lighting 


BOLTON.—REMARKS—a Includes deputation expenses £52 and insurance £28. 
hour scale, less 10 per cent. discount, с Inclusive of 255,000 units to tramways. Н 
one-hour scale, or an all-round price of 5d. ; charges under both systems subject to 10 рег cent. discount, е Оа maximum 
demand system, being 5d. per unit for the equivalent of 80 hours’ consumption at the rate of the maximum demand during 
the quarter. This charge applies only to motors of 5 н.р. and over; for motors under 5 Н.Р. and not less than 1 H.P. the 


BOLTON. 


Bolton Corporation. 
October 51, 1894, 


[transformers. 


| 


BURNLEY, 


Burnley Corporation, 
1895, 


Alt.-curr. transformer sub-stations, also house |f- 5-wire continuous-current with batteries, 


Arthur Ellis. 


MAR. 31, 1899. 


560,575 
416,635 
406,506 
10,529 
11,240 


133 
481 kilowatts 
5 arc, 5 (32 c.p.) glow 
559 


43,740 
31,300 
000 


6,973 40164. 
219 0°1264. 


736 | 04244. 


£3,393 19514. 
2,461 14184. 


2,390 13774. 
858 0:4834d. 
318 | 02014. 

1,086 0°626d. 
118 0°068d. 

7 00414. 
nil — 
71 0:011d. 


932 0 537d. 
249 0°143d. 
82 0:393d. 
400 0:2304. 

85 00484. 


119 | 00694. 
| 00164. 


| 64. to 3d. ^ 


MAR. 31, 1900. 


1,174,478 
824,792* 
814,406* 

10,586 
89,885 


950 kilowatts 


48. 31d. 

6d. to 3d. 4 
Sd. to Id.“ 
6d. to 34.4 


R. Birkett. 
MAR. 31, 1899. MAR, 31, 1900. 
555,755 441,095 
349,199 
259,718 552,970 
11,872 15,229 
15,497 24,152 
286 121 
288 kilowatts 387 kilowatts 
3 are, 12 (8 c.p.) glow [3 arc, 12(16 c.p.) glow 
260 517 
19,049 21,195 
9,500 28,700 


b On maximum demand system with one- 
d On maximum demand system with 


| ———————————— 


£63,570 £691 


63,570 209 
39,750 131 


39750 | 131 
23.890 784 


Total. Per unit sold.“ Total. Fer unit sold. 


 £4580 | 40484. | £5,906 | 40944. 
4,584 5:876 l. 5,156 55754. 


124 0°110d. 146 0°101d, 
= = 95 0:0664d, 
— — 509 0°353d, 

72 0`0644. — -- 


£1.973 17444. | £2,990 2 073d. 
1,140 10084. 2,057 14264. 


983 0:873d. 2011* | 1°3954. 
540 0-5014, 510 0°354d, 

129 0-1144. 146 0-10 1d. 

458 0-4054. 541 0:3754, 

61 0-0544, 231 0:1624. 

144 0:127d. 37 0:026d. 

144 0:1274d. 37 0:026d. 
ү 8 0-007 9 0:006d. 
} в | oo. 9 | 00064, 
832 0733 934 0:648d. 

353 0 312d. 377 0:261d. 

479 0:423d. 557 0:386d, 

347 0:307. 415 0:288d. 

38 0:0544, 40 00284. 

94 0:0834. 102 00714. 


ean to mean 
S Total. K. . 
&2 916 6:367; 
779 170% 
999 2˙18% 
1,138 2:487; 
4317; 507% 
£6. 9a. 104. £5. 5з. 04. 
£15. 1s. 2d. £6. 8s. 5d. 
4з. 12d. 2s. 1d 
9s. 7:4. 4s. lid. 
48. 914, bs. 61d. 
6d. ^ 6а. ° 
6d. 2d. and 3d. 
3d. per unit 51. per unit 


BURNLEY.—REMARKS—a Over-expended, 
b Ur a charge of 2d. per unit, plus £8 per 
kilowatt of maximum demand. с Includes 
£581 to "General Stores" d £796 has 
heen taken from this fund for defraying 


charge is 23d. per unit; for motorsof 1 H P. and under the charge із the same as for lighting. All the above charges are | cost of change of pressure, 
subject to 10 per cent. discount. f Over-expended. g Includes revenue for public lighting and £1,594 for current supplied 
to tramways, A Includes insurance £13 and Provisional Order charges, C 29. 
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TELEGRAPHIC AND TELEPHONIC PROGRESS. 


Mr. Gavey’s review of the telegraphic and telephonic 
features of the Paris Exhibition, in the Paper he read last 
week at the Institution of Electrical Engineers, has awakened 
considerable interest, and constitutes more or less a summary 
of recent progress in telegraphy and telephony and of the 
present position of these two branches of electrical engineer- 
ing. So far as telegraphy is concerned, the actua] position is 
somewhat disappointing. The science of telegraphy may now 
be deemed fairly old, but there is no reason to think that our 
knowledge of means of communicating messages over distances 
is approaching finality. In fact, few other applications of 
science are so pregnant of possibilities for future development. 
Assuming the etymological and not the judicial meaning of 
the word telegraph, the majority of telegraphic messages are 
still transmitted in the Morse code. Although it is many 
years since Hucues perfected his ingenious type-printing 
instrument, and although this haz been adopted to a 
greater or less extent by some of the Continental 
governments, practically all the inland messages in Great 
Britain and all the messages transmitted to great distances 
through submarine cables still depend on the Morse 
code. The problem of devising a cheap type-printing instru- 
ment which can b worked at rapid speeds and whose action 
is hindered аз little as possible by the inductance and capa- 
city of the line has been before telegraph engineers almost 
since the birth of electric telegraphy, but we are only approach- 
ing very slowly a partial solution of it. Type-printing 
telegraphs working faster than the Hughes have always been 
still more complicated, and simpler instruments than the 
Hughes have not attained its speed. The principle of the 
Rowland system, which affords the equivalent of very high 
speeds by being a multiplex system, was most lucidly explaire 1 
by Mr. Gavey, although he was deprived of the assistance of 
a diagram; but the actual instrument is a thing of awe- 
inspiring complexity. We believe we are not far from the 
mark in saying that each Mercardier set is equipped with 50 
or 60 relays. The new Pollák-Virig writing telegraph is 
perhaps more promising, combining as it does the principle 
of the Wheatstone autoraatic system with that of a writing 
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telegraph, but it labours under the disadvantage at present 
of a photographic recording process, and so far it is also fairly 
complicated and requires delicate adjustment. Mr. Gavey's 
prophecy that we are within measurable distance of 
seeing an instrument that will produce a written or printed 
record, ready for sending out without even the assist- 
ance of paste, is encouraging, however, especially as in 
the tone he gave effect to it, one could almost discern a 
promise. Assuming that a column-printing telegraph of a 
practical form is soon to be made suitable for ordinary land- 
line and short submarine work, let us hope that telegraph 
engineers will not forget to seek a solution of the same 
problem applied to long cables. First, however, a faster speed 
of Morse signalling through cables will have to be attained. 
Another problem is the better utilisation of capital spent on 
conductors, аз it does not appear probable that we shall be 
able, for many years at all events, to dispense with these 
adjunsts to telegraphy. Multiplex telegraphy can, perhaps, 
be carried a little further than it is now, although here again 
improvement means а greater elaboration of delicate 
appliances, but possibly there is room for а well worked.out 
system of duplexing or multiplexing ordinary lines for а 
sudden emergency or unexpected rush of traffic. No doubt 
relays could be made more delicate than those at present in 
use, but especially in view of the spread of electric traction it 
is doubtful whether this aid to diminishing the size of 
conductors would be advantageous. 

Sir WILLIAM Prerce’s remarks about wireless telegraphy 
were all too true. So long ago as September 22, 1896, at the 
Liverpool meeting of the British Association, Sir WILIA 
himself made the first public announcement of Mr. Млвсомг'в 
invention, and yet now, more than four years later, he feels 
compelled to ask: ‘‘ Where is there at present a single circuit 
worked commercially on & practical system of wireles tele- 
graphy?” It must be remembered however that, even if not 
а commercial success, wireless telegraphy has been developed 
usefully for naval purposes, and there is little doubt that it 
has a future before it in naval and military signalling, for 
coast communications, and similar applications, even though 
the wholesale displacement of telegraph wires and submarine 
cables is little more than а dream. 

We now come to telephony. Here there has been undoubted 
progress, and progress at a rapid rate. Had Mr. Gavey seen 
fit to comply with Mr. Ковевтз’ request, and described the 
progress male since 1878, he would have had to give almost 
the whole history of telephony, for BELL's invention only 
dates from 1876. During the last few years, also, improve- 
ment has been followiog improvement, not so much in the 
telephone instruments themselves, which are still wonderfully 
similar to the original Dell and Edison patterns, as in 
the methods of inter-communication. The old Umschalter ” 
board was displaced by the multiple board, and almost as 
quickly the ‘‘ branching multiple” has followed the series 
multiple,” and the branching board, with its self-restoring 
indicators, is now being improved out of recognition by the 
employment of luminous signals and the adoption (whether 
permanently or tentatively we leave Mr. Gavey, Mr. SiNcLAIR 
and Mr. Kinessury to settle between them) of the central- 
battery system. One thing gives occasion for thought in view 
of the undoubted progress in our methods of telephonic 
communication. Telephony, although no longer in its 
infancy, has only just passed its majority, and yet for years 
we have been troubled with complaints as to the insufficiency 
and even the inefficiency of the service. Twenty-five years 
ago а man who predicted that, by means of an instrument on 
his writing table, he would be able to converse with a friend 


І 
several miles distant, in his own voice, would have been eet 


down as a madman. Six or eight years later subscribers to 
telephone exchanges were already complaining that at times 
speech through their instruments was not always clear, that 
** cross talk” sometimes occurred, as well as occasional delays 
in effecting communication, and that the service was too 
costly. The rapid improvements in exchange equipment and 
the introduction of underground cables of wires, with low 
capacity and negligible mutual induction, have mitigated 
these evils from year to year, but the telephone still remains 
as it always has been the most abused and the most 
significant emblem of our modern civilisation. 

Mr. Gavey and other members of the Institution who spoke 
at the meeting last week were greatly impressed with the 
scientitic beauty and practical possibilities of the Poulsen 
recording telephone—termed by different speakers micro- 
phonograph, telephonograph, and telegraphone—and Mr. 
SixcLAIR referred to the absence of enthusiasm with which 
its advent was greeted in our columns. The days at which 
this instrument was at work at the exhibition were unfor- 
tunately not many, and the form of the instrament was 
decidedly a laboratory one. As a scientific experiment the 
Poulsen recording telephone (a detailed description of which, 
from Herr Povutsen’s own pen, is published in this issue) is 
as conclusive as it is brilliant, and we are gratified to hear 
the accounts of its perfect articulation and freedom from 
intrusive noises. But up to the present it is still an 
undeveloped scientific experiment, and great modifications 
will have to be made in it before it can become a practical 
instrument to replace the office boy in connection with sub- 
scribers’ telephone instruments. It is significant, moreover, that 
both Mr. Gavey and Mr. Smelam, the engineers representing 
the two great competing telephone interests in this 
country, should have been more impressed with the. possi- 
bilities of Herr PoursEw's invention as a forerunner of the 
much.desired telephone relay than as a practical recording 
telephone, into which it is primarily intended to develop it. 
Mr. Gavey indicated in a few words and a sketch on the 
blackboard the means in which the Poulsen principle might 
possibly be developed in the relay, and Herr Рооізем himself 
refers to this application. Here, however, they are more or 
less in the realms of speculation, and we almost expected at 
the meeting that Prof. Perry would have risen from his 
presidential chair and dissipated Mr. Gavey's hopes with a 
simple application of the calculus. 

One more side of the question may be alluded to in con- 
sidering progress in telephony, and that is the question of 
administration. In Great Britain wa have instruments and 
examples of exchange equipments and underground work 
second to none. The German telephone administration has 
only recently commenced introdusing transmitters and 
receivers of most modern types, and is still cursed with the 
single-wire, earth-return system in nearly all its telephone 
districts. The French department, although it has from the 
start enjoyed underground cables and metallic returns, has a 
switchboard at its central exchange of by no means up-to-date 
design; and even in the call offices at the exhibition itself 
carbon-pencil transmitters were in use. But Great Britain, 
in spite of its technical superiority, is still behind. The cause 
is not far to seek: it is the“ triangular duel"' between the Post 
Office, the Local Authorities, and the National Telephone Co. 
referred to by Sir WILLIAM Preece. We have consistently 
advocated one policy, and we say, with Sir Мплллм РкЕЕСЕ: 
“ If there is a business in this world that ought to be manipu- 
lated and managed by one administration and by one concern, 
and conducted on one principle, it is the business of telephony.” 
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ELECTROMAGNETIC THEORY.—CXX.* 
BY OLIVER HEAVISIDE. 
(Continued from page 44). 


§ 479. The motion of electrified hyperboloids comes under 
the theory of а moving electron merely because the 
equipotential surfaces inside the conical wave are hyperboloids 
of revolution. As the essential mathematics has been given, 
only some special points need be noticed here. Fig. 26 will 
serve to illustrate, only changing its meaning. The electron 
is now to be at the apex. The outer cone is the wave front. 
The two internal cones are sheets of electric force. The two 
hyperboloids are equipotential. The eqnations are, by § 163, 


tan 0 0 tan 0 » 
ve 2zcl ' 5 nc ö (1) 
where / is given by 
[2 = 2? tan? 0 — /. (2) 


The apex is the origin, z being measured to the right, and 
y upwards on the paper, whilst r is the vector from the 
origin. 

Consider the inner hyperboloid. Abolish E and H outside 
it. It then becomes an electrified hyperboloid moving parallel 
to its axis. Its field of force is internal, and is given by the 


2 
_ 222 


— : 


Ne 


Fio. 26. А | 


above formule. E is directed everywhere towards a certain 
external point, the apex of the ptotic cone. The electri- 
fication is negative, surface density ND, if N is the inward 
normal. By differentiating (2), remembering that J is 
constant for the hyperboloid, we find 


Zlan?0—y 


= (y? + ztan*6)! ' (9) 
therefore, by the formula for E, we get 
= Q tan 0 | 
nus 2rl (y? + 2? tan“) (0 


The total electrification on the hyperboloid is infinite, because 
if ds is an element of the curve in the plane of the piper, 


ds „ (y? +27 tan, 
any |, = 2 —— — y , (5) 
which makes | J NDUS = 9 tn fae, - (6) 


co that the total electrification on the hyperboloid is 
proportional to the distance from its vertex. 
The moving force per unit of electrification is E+ VuB, or 


VuVuE u? 
E+ n -(1 - "Е, + By 
= — E, col? 0 + E, = = Aes (2 tan? 0 – y) ; (7) 
of which the tensor is 
| cot 0 
о (y? + *tant бу, (8) 


— —— — — 


* All rights are reserved. 


So, by (4) and (8), 


1/ Q M 
ND(E + VuB)— (5%). (9) 
This is constant all over the hyperboloid. It is somewhat 
remarkable that the normal pull of the electromagnetic field 
upon the electrification should be everywhere of the same 
intensity. Ав in previous cases, applied force in the direc- 
tion of motion is required to maintain it. The question 
arises whether the force may be of finite total in this case. 
It is unlikely to be so, on account of the association of the 
theory with that of a point charge, but as there are no places 
of infinite E and Н now, it is worth looking to see. We have 


^ z tan? ^ y 
cos ZN = TET " tan). cos Zd8 = — (y? + tanto)” (10) 
and therefore 
Л ds oo iN 
27 y соз aN = лу AT дт: tan?Ó ; (11) 


‘cos Zd8 
consequently the total moving force in the direction of 


motion 18 
1 ? & - 9 » 
Geo) [es tan?0 . dz, 


where the lower limit is finite, and the upper infinity. The 
total for the complete hyperboloid is therefore infinite. 

Now look at Fig. 26 again. If we extend the electric field 
until it reaches the outer byperboloid, we shift the electrifica- 
tion to it, and the same theory applies, with a different value 
given tol. Next, abolish the E and H inside the inner hyper- 
boloid. We then have two charged hyperboloids moving along 
together, the inner one being positively, and the outer one 
negatively electrified. The electromagnetic field exerts the 
normal traction given by (9) on both hyperboloids. The outer 
surface is pulled back, the inner one forward. The necessary 
applied forces required to maintain the motion are with the 
motion on the outer surface and against it on the inner. 

If the direction of motion is reversed, without changing E, 
the effect is merely to reverse H. The moving forces remain 
the same. 


х 480. In considering ($ 468) the waves gent out from a 
growing plane source of induction, two distinct cases arose, 
according as the speed of growth was less or greater than 
that of light. The question of the transition from the 
one case to the other presents itself; whether there is any 
difficulty in the intermediate case of equal speeds, and what 
is the state of affairs in the cylindrical cap which completes 
the diverging plane waves generated when the speed of growth 
exceeds that of light. 


(12) 


One figure will serve for both cases in connecting the two 
solutions. The circle is of radius vt. Its centre is the place 
where the f source began, say at the moment ¢=:0. When 
u r, the circle (section of cylinder) is the wave front, and 
the region occupied by the source extends from the centre to 
some distance less than vt, say to а, when и= zv. Then any 
point P within the circle receives induction not from the 
existent source between O and a, but between O and some 
point not so far as a, except at a itself. If P is on the circle 
itself it is only just beginning to receive induction, namely, 
from O. The intensity of H is greater in the right than in 
the left semicircle, because of the source being to the right 
of O. The formula for Н is (29), $468. Put ¢,=0, and 
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in the form iade 
+ 
— —— , — 1 
n тро (v? — 10 i (i 29 (1) 
where A is given by алуаи — a - y 
( - tt – 2° – 17) ә 
as v?t — uz : (2) 
Here 2 is measured from О to the right, and y upward on 
{һе paper. Note that the denominator in A cannot vanish, 
provided we keep inside the circle of disturbance, so that A is 
real positive and < 1. 
In the limiting case v =v, the solution reduces to 
J (oi 2 — yy 9 
Hoams le o» 
The f source now extends from O to Q. The magnetic force 
is still zero on the circle, save at the point Q, where it is 
Ј!2тро. | 
Increasing u above v, the wedge begins at Q, with sides 
tangential to the cylinder. In the case shown, v — 8v, so that 
R is the extreme limit of the source at time f. We cannot 
expect the formula (1) to be valid outside the circle when 
taken literally. But it may be suitably interpreted, It is 
equivalent to 
D саў (4) 
дт (и — v?) 


and when uv, the vanishing of the denominator separates 
-the circle into two regions, to right and left of the chord AD. 
On the left side, the angle tan I... increases from О on the 
circular boundary to 47 on the chord. On the right side it 
increases from 47 on the chord to т on the remainder of the 
circle. That is 


— , — 2, 


tan ö 
v*t — uz 


fu 

2н®(щ# — v2)! (5) 
on the cylindrical boundary on the right side, one-half this 
value on the plane AB, and zero on the remainder of the 
cylindrical boundary. 

Now the last formula shows the constant value of H inside 
the wedge as found by a different kind of integration, $468, 
suitable for the case u>v. See Fig. 80, $468, indicating the 
limits of integration when the point P is shifted outside the 
circle, say to P'. Во, by using the formula appropriate to 
the u<v case, the extension to «v requires us to keep Н 
at the circular boundary value, and continue it up to the plane 
wave fronts. | 

We must next show that the complete integral in the u>v 
case passes properly into the above form when we leave the 
region of constant Н and enter the circle. This can be done. 
Thus, by (31), 5468, 


E EE. ER а 
zh (ut — vr)! (B — т?) 
_ fa 1 moa 
Утро (мї - й. ша BJ’ 6) 
et - uM 202 у — 27)? 
where В = ez " uu" } , (7) 
wt — из 
and peo ty (8) 
At the limite, when complete, 
to 2 vt — U2 + B, (9) 


v! — 202 
using the + sign with the larger value of tọ, which indicates 
two values of the time variable. So the т limits are F£, 
which used in (6), produce the preceding result (5). But this 
is only true provided the lower t, limit does not pass the 
centre of the circle, because the source does not exist on the 
left of O. But when P' is shifted to the circle, the lower t 
limit is sent down to zero. After that, when P' is shifted 
inside the circle, the lower limit for ¢ must remain zero. 
Therefore, applying this to (6), by (8) we get 


He J | -esin _ 
2mpr(ué - t?) pp 


t-u 


(10) 


give т„ the value there determined. The result may be written | That is, 


fu т. 


Hs — 1 = 
21, m v! l 9 (v! = v*)g (1 1) 

This gives the full value (5) on the right portion of the 
circular boundary, half this value on the line AB, and zero 
on the left circular boundary. Just as before, in fact. So 
formula (11) shonld mean the same as (4). This is the case, 
for they are mutually transformable. But pay proper atten- 
tion to the sign of 2? – uz. Otherwise these inverse circular 
functions are treacherous. The radical must be kept to its 
+ value uir da ; | 

We have therefore a complete harmony. We oan pass only 
suggestively from the u<v to the u>v case. But the latter 
is more comprehensive, and we can include in it both cases. 
We have then two forms of solution, one outside, the other 
inside the circle; and if v is made less than u, the outside 
solution disappears and leaves the inside one alone. | 

Now go on further. When the source has reached В, stop 
its further extension, and cee what happens. The former 
state of things will continue, but with an exactly similar nega- 
tive state superposed, with origin at R instead of at O. After 
a little while therefore, we shall have things as in Fig. 35. 


2 
с) i-u | 
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The plane source extends from O to R, beginning at O at 
time t=), Inside the left circle the value of Н is given by 
(11). Between the two circles and between the tangent lines 
it has the constant value (5), this being the region of the 
plane waves. In the right circle, the formula for H is like 
(11), with suitable change of origin, and time reckoning. 
H falls from the full value to half value in passing to the 
vertical chord, and then to zero on the right circular boundary. 
As time goes on the circles overlap, and the region of constant 
H and E disappears. | | : 

If we increase и to infinity, we; obtain the result due to the 
immediate starting (all over at the same moment) of the plare 
strip of f extending from O to R. Fig. 82 suits this case 


excellently. 
| | B 
` Я ~ 


Езо. 32. 


We have Н = f/2uv between the two circles, and in the left 
circle it is given by 


= f fE, an- 2 

B gius tun (ae Ly» 
This is derived from (11) by making и = о. But it may, of 
course, be obtained from the reduced form of the integral 
leading to (11). H falls to half the constant value on the 
vertical diameter, and then to zero on the left semicircle. 
Similarly in the right circle. 

It may be asked what the semi-elliptic lines now represent. 
In a previous problem, $ 478, they were the lines of the induc- 
tion entering at the top and leaving at the bottom, their con- 
tinuations being plane sheets of induction. But in the 
present case the plane sheets are sheets of electric current. 
Does the current divide over the circles in the same way in 


(12) 
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the present problem? Yes, just the same. The y and : 
components of the current, say С, and Cs, are | 
ан dH e 

Q-7 с,= - (18) 
аё ів, the rate of increase of Н along any line in the plane 
measures the transverse current density from right to left 
across the line. To fix ideas, x is downward through the 
paper, y upward on the paper, and z to the right. Origin at 
centre of left circle. Во, if f is down through the paper, во is 
Н all over, whilst E is from left to right above f, and from 
right to left below it, between the circles The electric 
current, therefore, enters at the bottom and leaves at the top 
of the left circle. Using (18), applied to (12), we have 


f 1 f - 2 
7 А ` 4 
ry (1 ) 


CV . 
2 rpe (vit? — r?) З npe (PEP ) (À0 — 


where >? = y? + 22. 

Now the displacement cE is the time integral of the current. 
Outside the circles this means simply first E, = O, until vt = у, 
and then Е. = + /, from vt = y until vt ғ. At this moment 
the circle vt reaches the point, and later still the time integrals 
of (14) must be added on. Thus, 


Е, = ! / С, = H | logi + (56 — "n 
C T 
al jg PE Sr), (15) 
2T | 


This is the complete formula for the upward component of 
the electric force in the circle. 
As regards the other, we have by differentiation, 


d ; rtz z // 
E -1 = = „ А 16 
qe) PP рси (C OO 


rt 
r 


Particularly attend to tha //. If it is written y, every- 
thing will go wrong in the subsequent work, and the displace- 
ment will not be continuous in thecircle. Having found this 
out by troublesome experience, it follows that in integrating 
(14), which has the numerator — y:, we, of course, use the left 
member of (16) when y is +, but must change its sign 
when y is 

The final results are 


Е f (т 
4. — + 
! 3 AM b 


inside the left circle, using the + or — sign according as y 18 + 
or —, that is above or below the plane of the source of induc- 
tion. The initial displacement due to the plane waves, 
already referred to, is included in (17) The two equations 
(15) and (17) give a complete account of how the two 
oppositely directed uniform horizontal displacements above 
and below the plane of f are joined together through the 
terminal circles. The nature of a line of E differs according 
to whether it strikes the f plane in the cylinder or goes round 
its extremity in the outer part of the cylinder. If it goes 
round it does so in a continuous curve which is naturally 
vertical across the continuation of the f plane. This applies 
to the outer lines of force. But the inner ones strike the 
f plane sideways above and below it, in the right part of the 
left circle and in the left part of the right circle, so as to 
produce closed lines of displacement possessing a pair of 
convex cusps. 


ein- 1 lU ) (17) 


r(t? — у?)\ 


(T'o be continued.) 


Heavy Motor Traffic in France.—A meeting of the Liver- 
pool Self-Propelled Traffic Association has been arranged for 
the evening of December 3rd, when an address on Heavy 
Motor Traffic in France will be delivered by M, G. Forestier, 
Inspector of Roads aud Dridges in France. The address, 
which will ba delivered at the Royal Institution, Liverpool, 
will be illustrated by lantern and cinematograph views. In 
connection with the visit of M. Forestier, the Lord Mayor of 
Liverpool will give a luncheon at the Town Hall on the 
4th prox. 


THE TELEGRAPHONE: А MAGNETIC SPEECH- 
RECORDER. 


BY VALDEMAR POULSEN. 


The following is a description of the principles and the 
arrangement of my invention, which I have called the 
telegraphone. A steel wire (piano wire) AD, about 1:5. 
(5ft.) long and O-5mm. ( in.) in diameter is stretched on a 
board (Fig. 1). Along it can slide the electromagnet E, which 
embraces it with one of the poles (Fig. 2). The core of the 
electromagnet is a piece of soft iron wire about 8mm. (in.) 
long and 075mm. (, in.) in diameter, and the electromagnet 
itself is in series with a battery and а microphone, or is 
connected to a transformer in the microphone circuit. At the 
beginning of an experiment the wire should be completely 
unmagnetised. 

If, while the electromagnet is sliding along the wire 
with a velocity of about 1m. per second, the microphone i3 
spoken into, the current fluctuations produced register them- 


Fic. 1. 


selves by means of the electromagnet on the steel wire. If 
now the electromagnet is connected up with a telephone and 
made to travel over the wire again, the telephone repeats what 
was spoken into the microphone. Thus, owing to the great 
coercive strength of steel there has been impressed on the 
wire in undulations, so to speak, of magnetisation, a kind of 
writing which is permanent, and faithfully records the articu- 
lations of the voice. When E is put, now, in direct connec- 
tion with a moderately strong battery and is made to pass 
once more over the wire the magnetic writing is obliterated 
under the influence of the constant magnetising force, which 
> great compared with the intensity of the writing magnetic 
orces. 

The wire AB is too short to contain many words. In 
order to obtain a larger capacity a very long piano wire is 
wound very firmly round а drum having a fine spiral groove 


Fia. 3. 


on its surface, and the piano wire follows this spiral groove. 
Parallel with the axis of the drum there is a rod upon which 
a kind of sleeve can slide. The electromagnet is fastened to 
this sleeve. When the apparatus is in operation, the electro- 
magnet embraces with one of its poles, or with both, the steel 
wire (Fig. 3), and during the rotation this steel wire itself 
pushes the electromagnet and the sleeve along the rod. 
It is very easy to handle a drum of this kind, and the whole 
arrangement is very convenient for experiments. Of course, 
it must be borne in mind that in the various telephonic and 
telegraphic applications of the telegraphonic principle there 
are certain conditions which must be fulfilled. The nature, 
dimensions, and cost of the writing basis, and the velocity, 
the construction of the electromagnet and the magnitude of 
the current must all be considered. Without going into 
details here I only beg to direct the attention upon some 
essential points concerning the three proceedings—viz., the 
inscription, the reproduction, and the obliteration. 
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. Most frequently the inscription is effected by means of a 
polarised electromagnet ; but the polarisation and the degree 
of the polarisation must not be arbitrary. Let, for instance, 
the electromagnet, by means of which the writing is to be 
performed, obliterate a prior magnetic record and also 
simultaneously magnetise the writing basis. Then, during 
the inscription the electromagnet is given the polarisation 
opposed to that which it had during the obliteration. In 
this way & lively movement of the molecular magnets is 
obtained at the very moment of forming the writing. The 
susceptibility seems to increase very much in that magnetic 
status nascendi, and every shade of the writing becomes 
extremely perceptible. Ordinarily the polarisation of the 
writing magnet is only a very small fraction of that of the 
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Fig. 4. 


obliterating one. The nearer its polarisation approaches to 
the neutralisation of that of the writing basis, however, the 
feebler may be, of course, the polarisation of the obliterating 
magnet. The coercive force determines the degree of polari- 
kation which exactly neutralises the magnetisation of the 
writing basis. It is found that the writing is somewhat 
weak when the polarisation of the electromagnet during the 
process of inscription is just equal to that used in the pre- 
ceding obliteration. In order to polarise the electromagnet 
a constant current or a permanent magnet may be used. 

If the positive and negative curves of an alternating 
current differ, their faculty of producing the writing’ may 
equally differ. This explains the peculiarity that the direc- 
tion of the primary current with a certain polarisation of 
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the writing basis may sometimes influence the writing 
which, in the secondary circuit, is performed by an 
unpolarised electromagnet. This is owing to the lack of 
uniformity in the manner in which the resistance of the 
microphone is increasing and diminishing. ‘The inequality 
here spoken of is perbaps the more considerable the more 
the mobility of the carbon granules is considerable. 

It seems that a speech (or a song) inscribed on the wire 
may be reproduced indefinitely without any perceptible 
diminution in clearness, the tone of the voice remaining 
perfectly distinct. Even when the apparatus is as primitive 
as that of Fig. 1, the reproduced voice is distinguished by the 
highest clearness and purity, and free from disturbing accom- 
panying noises. The telegraphones of more recent date are 


able to reproduce with the greatest exactitude not only words 
spoken or sung into the microphone, but also whispers and 
even the feeble sounds of respiration. 

The writing is completely obliterated by passage through a 
magnetic field of sufficient strength. Ordinarily it is sufficient 
to let the writing basis pass the writing magnet or another 
small electromagnet energised by a current from two or three 
cells. If a speech, however, be inscribed by means of 
an unpolarised magnet on a writing basis already written 
upon, there results, as a rule, not an obliteration, but an 
interference. 

Besides common piano wires, steel ribbons and nickel 
wires have been used as writing bases. The dimensions of the 
steel ribbons were 3mm. x 0:105mm. (jin. x in.). The steel 
ribbon passes from a roll to a second receiving roll, where 
the layers of the ribbon may cover each other without the 
writing being destroyed. As to this last point, it has been 
proved by experience that the magnetism does traverse the 
ribbon, though, as & rule, there is sufficient air space between 
consecutive layers to afford nearly complete protection. With 
a speed of about Im. (3ft.) per second, 0:154 litre ( 1; cub. ft.) 
of steel is needed for a speech lasting an hour. Instead of 
ribbon, a fine piano wire unrolling from one place to another 
may be used. In some cases nickel may with perfectly good 
effect be used as a writing basis, which fact is in accord- 
ance with the known properties of this metal as regards 
permanence for weak magnetisations, and demonstrated by 
A. Abt. The great dependence on mechanical influences 
which is characteristic of the magnetic state of nickel demands, 
however, careful handling of the nickel wire. It is not likely 
that the common steel used hitherto is exactly the most. 
suitable for telegraphonic purposes; most probably other and 
better kinds are to be found. 


Kia, 6. 


I have no intention of speaking of all the various specifically 
phonographic applications of the telegraphonic principle, nor 


of the constructive differences in connection with such appli- 


cations. Nevertheless, I think that the following arrangement 
ought to be sketched : A long steel ribbon is stretched between 
two rolls which can rotate at a rather considerable speed. 
The ribbon passes a series of electromagnets at a speed 
regulated according to the circumstances. The electromagnet 
E inscribes words, music, &¢.; the other electromagnets— 
* the reading magnets”—reproduce the communications in the 
telephone of each hearer; and, finally, the obliterating magnet, 
V, equalises the magnetic variations of the ribbon (“ tele- 
phonic newspaper,” Fig. 5.). As using does not weaken the 
writing, we are able to intercalate any number of reading 
magnets. 

Again, it is possible to use the telegraphone to increase the 
telephonic current (telephonic relay). The engineer E. S. 
Hagemann has; proposed an arrangement which, theoretic Шу 
at least, is very simple; and which I here describe. A drum 
is provided with a series of circular steel rings having their 
centres in the axis of the drum, their planes perpendicular to 
the axie. As the drum rotates, whatever is spoken into the 
microphone is inscribed on the first ring by means of a writing 
magnet. By means of a series of reading magnets placed on 
the first ring, the words are transmitted to the other rings, 
which synchronically carry their equally formed writings past 
their reading magnets, duly connected together, and afterwards 
past obliterating magnets (Fig. 6). 
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An elegant method of compensation has been invented by 
the engineer P. O. Pedersen and allows several speeches to 
be intermingled, so that they can afterwards be reproduced 
separately. As it is not feasible to describe this method 
satisfactorily in & few words, I shall not speak further of it 
here. Later, perhaps, Mr. Pedersen himself will make a 
communication about it. 

In my endeavours to develop the telegraphone I have 
received the greatest assistance—first from Mr. P. D. Pedersen, 
and also from Mr. E. S. Hagemann. I owe them both my 
best thanks. I have, besides, to thank the Institution and 
experts abroad, as well as those of my own country, for the 
interest they have shown in the telegraphone. 


TELEGRAPHS AND TELEPHONES AT THE PARIS 
EXHIBITION. 


In reading his Paper on “ Telegraphs and Telephones, at 
the Paris Exhibition," last week, Mr. Gavey sketched the figure 
below on the blackboard, and added the following explanation 


with regard to the possibility of applying the principle of the 
Poulsen microphone to the development of a telephonic 
repeater :— 

As illustrating a method which it is thought might be developed into a 
satisfactory telephone repeater, the following was suggested as a ground- 
work to be built upon. Assuming, as illustrated in the figure, that there 
are six or more endless steel bands, A, B, C, D, &c., revolving at an abeolutely 
uniform rate round suitable pulley wheels, and that, approaching closely 
to the band A are the poles of an electromagnet 1 connected to a telephone 
T; that a little further on an electromagnet 2 is mounted in a similar 
manner, but connected to a corresponding magnet on band B, and beyond 
this an electromagnet 3 establishes a relation between bands A and C, and 
во on, next that bands B, C, D, E, F are fitted with a number of electro- 
magnets, 8, joined up in series and connected to the line over which it is 
desired to transmit, and finally a series of electromagnets through which а 
permanent current circulates are fixed at point 9. 

Then, on starting the apparatus, and speaking into the telephone T 
band A is energised by the series of transverse magnetic polarities 
due .to the variable currents in the electromagnet. Ав the band 
in its revolution passed under magnet 2 it generates currents which 
are transmitted to its corresponding electromagnet on band B, there 
to repeat the magnetic effect. The same action takes place between 
electromagnet 5 and band C, and во on until the whole of the independent 
bands are each impressed with the same magnetic alphabet. On completing 
half of the revolution the bands B, C, D, E, F pass under and energise the 
series of electromagnets which are joined up in such a manner as to com- 
bine the electromotive forces due {о each separate band, and lastly the 
series of electromagnets 9 wipes out the whole record, and leaves the bands 
free to be acted on by fresh impressions 
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The following is an abstract of the discussion on Mr. Gavey’s 
Paper :— 

Sir WILLIAM PREECE, K.C.B., who opened the discussion, said it did 
his heart good to see such a crowded assembly to listen to an address 
which had telegraphy principally for ita text. His mind could not help 
going back to the early stages of the his of the Institution, when 
sensation after sensation was brought before them ; when the room itself 
was fitted to ing, an ringing as cheerfully as that which 
bad just been given to Mr. Gavey, were the order of the day. If young 
members of the Institution took the trouble to read the earlier volumes of 
the Proceedings they would find there a great deal that was interesting ; 
they would find there а good deal to learn and а great many facts 
which would вате them from & good many troubles. This was not the first 
time that a Paper had been read in that room detailing the exhibits at 
different exhibitione. He had had the gratification himself, on more than 
one occasion, of bringing before the Institution things shown in Paris, 
Chicago, Philadelphia, Münich, and Vienna, and he hoped and trusted that 
the practice originating with the very early days of the Institution 
would be continued, and that every possible advantage would be taken to 
find out how progrees was going on in other countries. He would not say that 
we were behindband, but if we did not look out we should be getting behind. 
Twenty-three years had elapsed since the telephone had first been intro- 
duced into England (at Plymouth and at the Institution), and where were 
we now? Was the telephone industry in this country in a flourishing or 
in a proper position? A kind of triangular duel was goiog on. On the 
one hand there was а company striving hard and doing its best to maintain 
а very difficult position, There were municipalities springing up and try- 
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ing to emulate their would-be competitor, and there was in the background 
a small department called the Post Office doing its very utmost to meet 
the wants of the public, and this latter had the very great advantage 
over every опе of its competitors—viz, that its back was broad 
enough to bear the greatest possible abuse that could be brought 
against it. Не envied the position of Mexico. Mr. Gavey had 
mentioned that there everybody might start his own exchange and 
be placed in communication where he liked and with whom he pleased 
on condition that there was complete intercommunication. But how 
was free intercommunication possible if every competitor had his own 
switch and transmitter and instrument? "The difficulty was bad enough 
with three competitors, but what would it be in these circumstances? If 
there was а business in tbis world that ought to be manipulated 
and managed by опе administration aod by опе concern, and 
conducted on one principle, it was the business of telephony. 
He had hoped that he would see the day when every house in this 
country should have its own telephone, and that there would be a practic- : 
able and easy mode of placing every house in communication with every 
other house in the United Kingdom. Well, this was thrown to the winds 
with a great many other wild illusions and wild imaginations, It might 
come in the distant future, but he was afraid, with grey haira coming so 
rapidly, that he would never see his ideal telephone system carried out, 
Mr. Gavey had mentioned something about the exhibits of wireless tele- 
graphy. Well, we were getting tired of wireless telegraphy. The papers 
were still advertising strange experiments in different places, but we 
wanted to see practical wireless telegraphy. Where was there at present 
a single circuit worked commercially on a practical system of wireless tele- 
graphy? If there was, let somebody come forward and read a Paper on it 
before the Institution. The most beautiful thing and greatest novelty in 
the Paper was the microphonograh of Mr. Poulsen. Unfortunately, there 
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was very great difficulty in showing this in operation. He had tried to see 
it in Paris but the instrument had been sent to Berlin. Nevertheless, it 
was one of those things that was going to open the eyes of all our physivists 
and scientists and theoretical men on the question of the molecular charac- 
ter of all magnetic and electric operations. This continual exchange of energy 
through electrical connections, through diaphragms and steel and circuits 
performed by this beautiful instrument, of Mr. Poulsen's was marvellous. 
Mr. Gavey had referred to the decision of the Electrical Congress to 
recommend the adoption of the two unite, one the C.G.S. unit of magnetic 
field and the other the C.G.S. unit of magnetic flux; but he had 
not mentioned that these units were to be called “gauss” and 
" maxwell” respectively. He personally had serious doubts whether the 
name of Maxwell would come into practical use. Probably the abbre- 
viation into the word max might come into use; and he had little 
doubt that writers would take up the unit of field and call it gauss,” 
and thus this would rapidly come into general use. He was proud to see 
his successor in the technical chair at the Post Office bring this subject 
before the meeting with the clearness with which he had. 

Mr. W. J. HAMMER called attention to the fact that the inventor of 
what Mr. Gavey called the microphonograph strongly objected to this 
title, and desired it to be known as the “ telephonograph." He had seen 
this instrument in Berlin, and some interesting modifications of it, and he 
could certainly endorse what Sir William Preece and Mr. Gavey had said 
about its useful simplicity and perfection, He had had considerable 

experience in connection with similar instruments, and had certainly 
never come across anything in the shape of speaking instrumenta to 
approach this one. With other instruments, in which the sound 
waves are recorded by something in the way of a style, there 
was bound to be a scratching noise that could not be eliminated, but 
the way the magnetic lines of force were stored up in Mr. Poulsen's 
invention enabled the sounds to be reproduced in the most perfect 
manner. He himself had made experiments with it by using 
words which were very difficult for the beat of phonographs to give out, 
and whispering, and things of that kind, and the results made him very 
certain in his statement that it was superior to anything that had ever 
been made in the way of a talking machine. He concluded by adding a 
tribute to the beautiful and satisfactory working of the Pollik-Viríg 
wirelees telegraphy in its present form. He had seen the working of the 
system, and had some samples of the writing obtained from it. 

Mr. M. F. ROBERTS said that reticence on the part of exhibitora at 
the exhibition to give full information with regard to their exhibits was 
one of the many difficulties he, as well as Mr. Gavey, had met with in 
Paris. He found in many cases that the attendants in charge of the 
stands either had not the necessary knowledge to explain the exhibits or 
else had been definitely instructed not to explain them. This difficulty 
was added to by the want of & suitable catalogue. He had been told by 
different gentlemen who had sent men specially over to Paris that in many 
cases the visits were practically useless simply because they could not 
obtain the information they wanted. With one or two exceptions, he 
thought they might aay that the improvements pointed out by Mr. Gavey 
were improvements in points of detail, and he would have been particu- 
larly interested had Mr. Gavey extended his remarks and made reference 
to the progress made between different exbibitions, briefly referring to 
what had been the most marked improvements since 1878. To his mind 
it appeared that the improvements in the case of telegraphs very largely 
consisted of a higher finish and improvement in the apparatus exhibited, 
whereas in telephony the improvements appeared to be very largely 
in the simplification of parts and the design of parts which could be readily 
produced at cheap rates. Of course, it was possible to extend the develop- 
ment in the case of telephony taking this line, because there was such an 
enormous multiplication of tt.e reproduction of the same parts, whereas in 
telegraphy the problem that had to be dealt with varied very considerably 
in a.most every case. Not only, toc, did it vary in the case of a given 
line but it varied for different times of the day. The standardisation, or 
successful design of parts for telephone working, appeared to be largely 
due to specialisation by certain firms. For example, in the case of one of 
the exhibits Mr. Gavey had described, this firm had one gentleman at the 
exhibition who had made a special study of switchboards, another who 
‘had made a special study of instruments, and a third whose department 
was to give information with respect to dynamos. Now they could easily 
understand where a powerful firm had representatives and employés who 
devoted their attention specially to one part, that we did get the improve- 
ments which Mr. Gavey called attention to in the case of the central 
battery system of working, and he thought it was this specialising in 
America which had resulted in the very great progress to be noticed in the 
American exhibits at the exhibition. Mr. Gavey had also called attention 
to the Rowland telegraph apparatus, and at every other Paris Exhibition 

he believed there was a typewriting instrument, but it was an astonisbing 
fact that typewriting machines had made such little headway in this 
country. He hoped that the very successful exhibit by the Rowland's 
Company would have one effect —viz., to popularise the use of the type- 
writing telegraph in tbis country. 

Mr. A. W. HEAVISIDE, in a communication which was read by the 
secretary,asked for more, his motive being tbata subjects so deeply interest- 
ing as electrical applications in ару form needed much detail to be of any 
practical utility. So far as he knew, though much experience had been 
gained in the use of the Delaney multiplex system, the valuable electrical 
data relating thereto had not been published to the world. For instance, it 
would beextremely useful if the profession were fully acquainted with actual 

time lag under practical conditions, with given conductors of both copper 
and iron апа with an impressed E.M.F. of a given value, the effect of leak- 
age at the insulators, and the practical difficulties experienced in a variable 
climate like ours. Similarly, in the case of Rowland's multiplex, he asked, 
did sbrupt omission of two half-waves produce any deleterious reaction 
from the electrostatic discharge? 


The operator's control of the receiving 


roll by means of a transverse mark appeared to be weak. The receiving roll, 
if feasible, should be automatically controlled. The advantage that: tlie 
receiving messages were delivered from the receiving instrument in a 
condition to be sent out for delivery was no mean one if it really saved 
а corresponding number of operators.  Mercadier's system of super- 
imposed vibrations at the sending endand selective apparatus at thereceiving 
end he thought most suggestive. If 24 superimposed vibrations could be 
sent simultaneously, and each receiving apparatus could be tuned t 
respond only to that which belonged to it, then why not have a main pair 
of conductors of considerable cross section with 24 loops of variable lengths 
at 24 different stations? Of course, metallic loops must be used, and this 
revived a 19 years’ old suggestion of his for working the Wheatstone 
bridge, which was probably worth trial. Anything that had for its object 
the reduction in the number of wires and stability of signalling was worthy 
of much thought. He thought Pollák and Virág's photo-autographic tele- 
graph apparatus marvellously clever, but apparently wanting in simplicity 
at present. That it might beeome commercially applicable everyone 
desired, and to throw cold water upon it would be as bad as calling a 
telephone a philosophical toy. He suggested that in this, as in all the 
systems described in the Paper, it would be useful to append a theoretical 
diagram illustrating the principle of each case. It must be remembered 
that there were many student members of the Institution, and life was too 
short for every individual member to look up all the authorities, It was a 
case of Science Abstracts over again. Central battery telephone switches 
were on their trial, and if the extensions from the simple subecriber's 
circuit—from the telephone to the central exchange—could be adapted to 
the many diverse needs the telephone ‘had to meet, it had probably come 
to stay. It was to be hoped that the new decade would see such a develop- 
ment of the telephone in Great Britain and Ireland as would remove the 
reproach we suffered from of being behindhand as compared with other 
countries. - One feature of the central battery system, if he rightly under- 
stood it, was that it secured privacy of communication between the users, 
a feature that had dietinguished the Newcastle-on-Tyne exchange for many 
years, and which commended itself to all. In the matter of microphones, 
he said the question of how to get loud speaking without jarring had been 
a problem since the days of Hughes, and still remained a problem. An 
ideal microphone should respond in identically the same manner from day 
to day, give every vibration with great delicacy, and invariably recover 
itself without lag or jar. If carbon filaments for microphones could be 
manufactured with similar qualities as thoee possessed by horsehair when 
used for domestic furniture, an ideal microphone might result. He had 
experimented with carbon filaments, and had obtained the most beautiful 
speech, but their brittleness occasioned short life. Perhaps makers of 
incandescent lamps could solve the problem. In regard to Poulsen's 
microphonograph, one could only admire and wonder what next ? 

Mr. DANE SINCLAIR was inclined to think Mr. Gavey was tvo 
enthusiastic on the common battery or central energy system of telephone 
exchange. With regard to the invention in connection with the phono- 
graph that Mr. Gavey had called the microphonograph,” and another 
gentleman preferred to call the telephonograpb," he thought the latter 
was the more accurate description, but in justice to Mr. Gavey the name 
he had given to it was the one by which it was known generally. In 
this connection, too, he -was glad to say that for once he had been 
ahead of his good friend Sir William Preece. When he was in the 
exhibition he got the instrument set to work for bim under all 
the conditions he could possibly ask for, and it seemed marvellously 
pretty and marvellously wonderful There was no doubt, as both 
Mr. Gavey and othera had said, that it gave a distinct record of speech 
not to be compared with any hitherto. If, in addition, this invention gave, 
as Mr. Gavey had suggested it might, a telephone relay, then it passed at 
once out of the beautiful scientific interest into the happy interest of 
something that was going to be of commercial value and of commercial 
importance to users of the telephone. Under Sir William Preece's 
directions very heavy copper wire had been erected from one end of this 
ialand to the other, but if we were going to have a telephonic relay this 
heavy copper wire, weighing 8001Ь. to the mile, became no longer neces- 
sary, and, of course, a8 the price of the conductor went down the user 
would reap the advantage. Не believed there were large poesibilities 
indeed in the future from this instrument, and he had been rather dis- 
appointed at the time he was examining it to find that the electrical Pre:s 
in London were not speaking of it in a way that it quite deserved. 

Mr. J. E. KINGSBURY, speaking of Mr. Poulsen's instrument, said that 
while credit was given to Prof. Bel! for a very bold idea in expecting to 
put on an electrical wire electrical undulations to represent sound waves, 
this invention was hardly less bold. As a scientific instrument we were 
bound to give it first place, and to regard it as a grand application of a 
very clever idea, but it was, of course, а little too soon to remark upon the 
practical uses which might lie in store for it. He, personally, thought 
that there were no conditions of the telephone service known to practical 
telephoniste which the common battery system, described that evening, 
and shown at the Paris Exhibition, did not meet. Mr. Sinclair ought to 
have expressed his views to the contrary a little more stronyly, and given 
reasons for them. Coming to the question of a telephone repeater, he 
reminded Mr. Gavey that, whilst, perhaps, the question might have been 
raised more specifically 12 years ago, still it was of very early origin. The 
first patent was taken out in 1879, when there was no million dollars 
reward, and it was a curious thing that when there was no such 
inducement there was a prolific supply, but now there was a big reward 
offered there was nothing good to be found. The idea was to take a 
telephone diaphragm as a receiving instrument and make it a combination 
instrument, attaching to it a microphone transmitter. This seemed to 
have the germ of a good and satisfactory telephone relay or repeater, but 
although it had been before the public for 20 years, it did not seem to have 
been developed to any practical stage. j . 

Prof. SILVANUS P. THOMPSON, referring to the new magnetic units 
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‘with which the Paris Congress had endowed us, was not quite sure that 
the name “ Maxwell" was destined to receive the same immediate use as 
“Gauss,” because it was a synonym оѓ а name we had before, viz., one 
magnetic line, and it was just as easy to say one million lines as one 
million maxwells. Indeed. it was rather easier to вау megaline” than 
“ megamaxwell," and he did not think it would displace the word“ line." 
He had had an opportunity of inspecting the system of wireless telegraph 
devised by Mr. Slaby and Count Arco, not only in the Paris Exhibition, 
but also in Berlin, where he had witnessed its working between Berlin 
and Oberweide, a distance of 7 miles or 8 milee, and he did not think that 
.Mr. Gavey's diagram quite conveyed exactly what the arrangement 
of the invention was. The vertical thing, that reminded one of a German 
sausage, really represented a wire cage, if it could be called a cage, made 
of either six or eight wires about 100. or 150ft. long, joined to a 
ring about 6ft. across at the top, and another ring 6ft. across at the 
bottom, hung from a tall chimney, or something of that kind. It was 
a remarkable thing that it was possible te send wireless messages from one 
of these cages to the other when the tops of the cages as well as the 
bottom, were earthed. That which’seemed to be the one thing on which 
emphasis had hitherto been laid in wireless telegraphy—viz., that there 
should be an elevated and insulated conductor—did not follow in this case. 
This conductor might be elevated—it certainly was not insulated—yet, 
nevertheless, the signals were transmitted with absolute certainty. Lastly, 
he also bore testimony to that extraordinary perfection of regulation of 
the recording and speaking phonograph and telephone of Mr. Poulsen’s, 
which he had had an opportunity of seeing in Paris. It was not then 
called the microphonograph," it was not called the microtelephone, 
and it was not called the telephonograph'; it was then called the 
“ telegraphone.”’ 

Mr. J. GAVEY, who then replied, dealt first of all with Mr. Roberts's 
request for more defiuite particulars of the improvements which have 
taken place in telegraphy and telephony between 1878 and the present 
day. He bad, he said, rather inclined to make the Paper suggestive than to 
state too definitely what he thought the improvements were, but in answer 
to this request he would just say that although between 1878 and the present 
time the improvements in telegraphy had not been so marked, he certainly 
thought that what had been seen at the Paris Exhibition pointed to very 
marked improvements in our methods of telegraphy in the immediate future. 
At the present time we had in England and America our good old servant the 
Morse aystem, which had rendered invaluable service throughout the whole 
world, but which he could not help thinking was not quite up to modern 
requirements, He was rather looking for improvement in the direction 
of transmitting messages by some simple method such as the typewriting 
key which would either transmit direct as in the Rowland's, or which 
would perforate slips—as had been designed by a couple of other inventors 
—that would be passed through an automatic transmitter at & high rate 
of speed and that would admit either of the typing or the writing out of 
the messages in ordinary characters, thus putting an end to the old neces- 
sity of transcribing, and not entail the messy operation of sticking 
down each slip on а sheet of paper. In making this remark he said he 
wished it to be understood that he did not in the slightest degree belittle 
the lovely instrument devised by Prof. Hughes, but he thought everyone 
would admit that an instrument which would either print or write—he 
did not care which—a message in such a form that it could be immediately 
sent out, would be far away in advance of anything we had yet met, and 
he ventured to prophecy that we were within measurable distance of seeing 
an instrument of this typeintroduced. Mr. Roberts’s remark that improve- 
ments in telephony had been mostly in detail was quite true, and when 
they came to think of it there was nothing else possible. They must have 
an instrument into which they could speak and hear by, and there must 
be lines and such apparatus by which one subscriber could be readily 
switched through to another. Given these, all other improvements must 
be improvements in detail, and he ventured to think that all the improve- 
ments which had been made in telephonic work within the last four or 
five yeara had almost amounted to а revolution. With reference to the 
suggestion that à more extended description might have been given in the 
Paper, he was afraid it would have been no gratification to them had he 
extended the Paper to the length which would have been necessary to do 
this. Prof. Thompson had referred to the sausage-like poles in the Slaby- 
d'Arco diagram. This was copied almost exactly from a pamphlet which 
was given to him by the exhibitors in the exhibition, and which was supposed 
to describe the system accurately. 
| A hearty vote of thanks to Mr. Gavey concluded the discussion. 


An exhibition of the Steljes type-printing telegraph was then given. A 
detailed description of this instrument appeared in The Electrician, 
Vol. XLV., p. 359. 


А Record Title.—The titles of the Royal Society Papers of 
certain leaders of physical science are generally considered to 
be unsurpassed in the matter of length, but we do not 
remember to have seen one to equal the following title of an 
article in an esteemed German contemporary :—'' Entspricht 
der elektrische Betrieb auf den Linien der Grossen 
Berliner Strassenbahn durchweg den Anforderungen, die 
nach dem gegenwirtigen Stande der Elektrotechnik an cine 
E e und sichere Betriebsführung gestellt werden 
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CORRESPONDENCE. 


ELECTRIC TRACTION AND MAGNETIC RECORDS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: The theory of magnetic storms put forward by 
Mr. Evershed is familiar to all those acquainted with the 
subject, and few things are more certain than that it is not by 
itself adequate to the explanation of the phenomena. That 
the stimulus comes from the sun, and that it travels in the 
form of an electromagnetic vibration is probable, but, beyond 
this, all is doubtful. Lord Kelvin some years ago pointed out 
the difficulty of supposing that the immense amount of energy 
liberated during & magnetic storm is supplied by the sun. 

Dr. A. Schmidt has recently studied a magnetic storm from 
minute to minute, by the aid of the registers of observatories, 
situated in the area roughly outlined by joining Kew, Kiel, 
Vienna, Pola and Paris. M. Mascart describes the results in 
his recent Traité de Magnetisme Terrestre ” (1900), p. 292. 
It is sufficient to say that the proximate cause of the disturb- 
ance appeared to be circular currents existing in the atmo- 
sphere, ‘‘ and displaying characteristics similar to those of the 
direction of the wind in cyclones and areas of high pressure. 
Two systems of currents, rotating in opposite directions, 
follow each other at a short distance, hence the magnetic 
disturbances have their maximum value in the intermediate 
region.” It is difficult to believe that phenomena which can 
be described in these terms are the direct effects of solar 
radiation. 

Again, the well-known connection between magnetic storms 
and auroras points to a common cause, and if the views of 
Elster and Geitel are correct it is probable that it is to be 
found in the ultra-violet rays, and not in waves of the type 
which would be required to give rise to magnetic disturbances 
producing deviations which, in some cases, last for many 
hours (cf. Mascart, pp. 385-886). It is further known that 
earth currents are closely connected with magnetic storms, 
but Neumayer (Berghaus? Physikal Atlas,” Erdmag- 
netismus (1891), p. 15) says that the relations between the 
two are very uncertain. 

I quote these opinions to show that a cursory study of well- 
known sources of information proves that men who are not 
likely to have overlooked the work of Maxwell or of Langley 
do not share Mr. Evershed's view that we know all that is 
good for us to know about the cause of magnetic storms. 

As to the magnetic disturbance supposed to be connected 
with а flash of light seen in the sun, the late Mr. Whipple 
years ago expressed the opinion that the connection was very 
doubtful. I have myself seen the curve on which the disturb- 
ance was registered and agree that the deviation was of a kind 
which is so often observed that its occurrence on this occasion 
is just as likely to be due to accident as to a connection 
between the solar and terrestrial phenomena. If any 
argument is to be based on a single coincidence, the coinci- 
dence must be of a much more striking character than was 
actually the case. 

The future usefulness of observatories is assured in many 


ways. 

Both England and Germany are about to send out Antartic 
expeditions to add to our knowledge of the magnetic conditions 
of the southern hemisphere. Efforts are continually being 
made to establish observatories in regions for which magnetic 
data are scanty. The object of these is to enable us to get a 
simultaneous view of magnetic phenomena all over the earth, 
and this object would be frustrated if observatories in civilised 
countries were shut up. 

If it is necessary to give a specific example of a problem 
which can only be solved by a full knowledge of the magnetic 
state of the globe, I may cite the question as to whether 
electric currents are continually flowing from air to earth 
and vice versa, The evidence is at present conflicting, and 
must be so till the magnetic state of the earth is better known. 
Of discoveries recently made in observatories I may cite the 
rapid oscillations made known to us by Eschenhagen, and the 
non-periodicity of the diurnal variation on days of magnetic 


calm, discovered at Kew by Dr. Chree, 
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Finally, the physicist who commits himself to the statement, 
with regard to any branch of physics, that we may safely 
infer that no facts of a novel character will be forthcoming ” 
ignores history and tempts fate. In Mr. Evershed’s case the 
refutation which the future was almost sure to bring has not 
been delayed. On the very day before his letter was published 
in your columns Sir Norman Lockyer read a Paper before the 
Royal Society, in which he stated that the spectra of sun 
spots had exhibited certain well-defined variations for the 
greater part of 21 years, but at the end of that period had 
behaved abnormally. If magnetic observatories had been 
shut four years ago it would have been impossible to answer 
the question whether the magnetic cycle is affected by this 
change in the behaviour of the sun, which was firat remarked 
three years ago, and which most people heard about for the first 
time last Thursday.— Yours, &c. Автнов W. RÜckER. 

Nov. 26, 1900. 


THE AUTOMOBILE CLUB TRIALS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Although the electrical vehicle trials recently under- 
taken on theinitiative of the Automobile Club of Great Britain 
were the means of bringing together a good many competitors, 
there are very many points in connection with them which 
are open to criticism and the serious consideration of everyone 
really interested in the electrical vehicle industry—not only 
interested in a transitory way, but especially those who, 
whilst thoroughly believing in the practicability and ultimate 
general use of such vehicles, desire that they should only be 
put to such uses as they are really suited. 

That such a district as Chislehurst should have been chosen 
is alone a matter. of great surprise, as no engineer who is 
thoroughly conversant with the electrical accumulator 
or secondary battery could conscientiously recommend a 
person residing in this or any similar district to use an 
electrical carriage without pointing out the very heavy expense 
entailed in the upkeep of the batteries resulting from the very 
heavy discharges necessary to propel the vehicles on account 
of the conditions of the roads and the steepness of the hills. 
Of course, in summer time and dry weather the deterioration 
of the plates would not be so serious, but one wants а carriage 
in winter time as well as in summer. 

Although many of the vehicles entered got through the 
trials in a very satisfactory manner, no useful purpose can 
possibly be served by forcing a car over the hills at Green 
Street Green and Knockholt, and what would be the condition 
of the batteries if these tests were continued daily for, say, 
only 20 days? To give an illustration of the difference in the 
demand upon the cells when used as they should be used at 
‘somewhere about their normal discharge rate, and under such 
conditions that the up-keep of a set of cells should not reach 
a prohibitive sum, but should be within, say, £20 per annum, 
a small electrical carriage seating two was taken over the same 
roads a few days ago. That the roads were in a worse con- 
dition than on the days of the trials may be admitted, as 
there had been continuous wet weather for some five or six 
days since that time. 

The weight of the carriage complete is 19cwt., of which 
the cells weigh 71ewt. The two passengers weighed 220 wt. 
This carriage takes 23 amperes at 80 volts, when run on a 
level hard road, and travels at 13 miles an hour. But 
when ron on Route F of flat (sic) or nearly flat road 
the average consumption of current was 45 amperes, the 
maximum being 70. That there was one continuous half- 
mile of flat road is open to doubt, and to those who may 
be unacquainted with Chislehurst, but who know London 
it may be pointed out that on the following day the same 
car was driven up Pentonville Hill, Islington, and the maxi- 
mum current taken was 58 amperes, the average being 
45 amperes, and the speed 8 miles an hour. This will give 
a fair idea of what some of the flat (sic) roads were like 
which were chosen for these trials. No alterations or 
adjustments of any description were made to the car or 
the battery, which was charged at Chislehurst, and during 
the run over the route the car was in perfect order. 
The car was driven from London, via Camberwell, Denmark 
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Hill, Half Moon Lane, College Hill, Crystal Palace, Penge, 
Bromley, Swan Hill, Bickley, and Old Chislehurst Hill, to 
Ње “ Bull's Head," On this last hill the current taken was 
95 amperes. 

Many thanks are due to the Club and to those gentlemen 
who at very great personal inconvenience and discomfort 
undertook the varied duties in connection with the trials, but 
why the probable competitors were kept in the dark as to the 
routes and district chosen until the eleventh hour and were 
not consulted, as was the case when the 1,000 miles run for 
the oil motor vehicles was arranged, is а matter which, 
perhaps, may be explained at a later date—although it has 
been suggested by а cynic that the absence of the public from 
the trials was & matter for congratulation, in view of the 
rumours one hears of the friendly aid of the horse, required 
by some of the competitors. 

If there are to be trials in the future (and it is earnestly 
hoped that this one is only the first of many), let them be 


'| arranged so as to be carried out under those conditions which 


the true friends of this growing industry can safely advise— 
under such conditions as can be carried out day after day 
without ruining the batteries. For town use alone the field 
is large enough, to ‘recommend their use for long country 
drives is a mistake; there are too many difficulties in the way, 
such as the charging of the cells and consequent loss of time 
whilst this is being done, and the fewness of charging stations, 
although this latter difficulty will be removed as time goes 
on, and when, as on the Continent, nearly every little village 
has its own electric lighting station.— Yours, &c., 


London, Nov. 27. CARL OPPERMANN. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sim: With reference to the illustrations you give in The 

lectrician for the 16th inst. of the controllers used on the 
Electric Motive Power Co.’s cars which took part in the recent 
trials of electrically-propelled vehicles, I think a few particu- 
lars respecting them may be of interest to your readers, as the 
diagrams by themselves are somewhat difficult to understand. 

The controller is an invention of mine to overcome the 
destructive sparking which usually occurs on breaking the 
main circuit when changing from one cell combination to 
another, and, as far as I know, it differs from all others inas- 
much as, instead of trying to minimise the effects of the spark 
by means of quick-break devices, spark catchers and so forth, 
it goes to the root of the matter and eliminates the spark 
altogether by never breaking the main circuit at all. This is 
accomplished by introducing a number of intermediate com- 
binations through which the changes are effected, and so 
arranging the contact pieces that circuit is always made on 
one before another is broken. Three intermediate stages or 
** pass-over " combinations are provided between each working 
combination. In passing from one of the latter to another 
the first stage cuts out some of the parallels composing it but 
leaves one or more of them in circuit to maintain the current. 
The second stage puts back into circuit in parallel with those 
still there, part or all of the cells cut out, but grouped in a 
different series according to the new IE. M. F. it is desired to 
obtain. The third stage cuts out the remainder of the cells 
of the old grouping, and the contacts then pass on to the next 
working combination, where all the cells out of circuit are 
put back in parallel with those introduced at the second 
stage, and in a similar series grouping. 

The arrangement of connections and contacts shown in 
the diagrams is for coupling 12 cells or sets of cells in six 
parallels of two each, four parallels of three each, three 
parallels of four each, and two parallels of six each, together 
with the necessary ‘‘ pass-over’’ combinations between each 
of these. Numbering each set of cells from 1 to 12 consecu- 
tively, the connections giving the four working combinations 
may be expressed as follows :— 


Six parallels. Four parallels. Three paralle!s. Two parallels. 
1-2 
| 56 | 156 Ecce | 12125456] 
78 í 7-8-9 9.10.11.12 | 7-8-9-10-11-12 
9-10 10-11-12, 
11.12/. 
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Then the pass-over combinations between six parallela of | arrangement of the contact pieces and springs is shown in 


two each, and four parallels of three each will be 


1. 2. 3. 
(12) ( $4 1 тве 
156 [ | PUMA 110-1112 f 


And between four parallels of three each and three parallels 
of four each 


1. 2. 
| 1-2-5 
| E ! 4-5-6 | 9-10-11-12 
: 9-10.11-12 


And between three parallels of four each and two parallels of 
siz each 
1 2. 3 


о; f. 1234 1 reu 


Throughout the whole of this series of combinations, any 
two of them directly adjacent to each other may be in circuit 
at the same time, so the motor circuit need never be broken. 
In each case, however, the second of the intermediate com- 
binations consists of unequal series of cells joined in parallel 


with each other, and there will be a local current through the 
switch from the greater to the lesser series. For this reason 
the E.M.F. in circuit must not be varied too abruptly, but 
provided the two E.M.F.s involved in any one change are not 
in a greater ratio than 3 to 2 it is found in practice that these 
local currents are not excessive. Moreover, the local circuits 
are almost entirely free from self-induction, and the spark on 
breaking them is practically negligible. 

The controller itself is of the drum-type, with two rows of 
contact springs bearing on opposite sides of the drum. The 
bottom left-hand diagram shows the connections from the 
cells to the two rows of terminals respectively connected to 
the contact springs; the other diagrams at the bottom give 
the connections effected inside the controller to obtain the 
four working combinations. The top right-hand diagram 
is a developed plan of the drum, showing the arrangement 
of the contact pieces on its surface for connecting together 
the requisite contact springs. These contact pieces are of two 
kinds—rings passing round the drum for connecting opposite 
terminals in pairs, and two longitudinal pieces for connecting 
any number of terminals in the same row. These iwo pieces 
are insulated from each other and from the ringe, and the 
rings are also insulated from one another. The general 


a 


the two left-hand figures, which are longitudinal and trans- 
verse sections through the drum. 

Controllers built on this principle, with quite slight contact 
pieces, have worked very successfully on cars, frequently 
taking up to and above 150 amperes at 60 volts to 80 volts 
E.M.F. without showing any depreciation from sparking. It 
is of course necessary to provide some simple device to ensure 
the controller not remaining at one of the pass-over positions, 
otherwise the battery would be worked unequally and too 
much current taken from certain sections of it. 

On motor cars an incidental advantage of never breaking 
the motor circuit while running, is that it avoids the jerk 
usually felt while changing from one speed to another, and 
which may be very marked when climbing a hill, or otherwise 
heavily loaded, no matter how quickly the break and re-make 
may be effected.— Yours, &o., E. J. Маре. 


Streatham, Nov. 22, 1900. 


X-RAY BURNS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: In your last issue you refer to the finding of the 
согопег'в jury at Hastings with respect to the alleged fatal 
effect of the Röntgen rays. You state that great care— 
perhaps much greater care than is usual—should be taken 
when exposing a patient specially predisposed.” Will you 
allow me to point out that the most essential factor—time — 
has not been mentioned as influencing the result of such 
exposures. 

The evidence disclosed the remarkable fact that the 
exposures were continued for something like two hours! 
Now, to obtain a fair radiogram of a hip joint, even with 
moderately-sized apparatus, is a matter of a few minutes only 
nowadays, and as the tubes generally employed for the 
radiography of such thick parts of the body are what is known 
as ‘‘hard” tubes, which barely ever show any effect upon 
the skin, the danger of any dermatitis even in its mild stages 
is practically nil. 

I have, since October, 1898, employed the rays (under 
medical direction) for the very purpose of producing slight 
dermatitis on all sorts of patients with greatly varying 
predispositions, but never have I been able to produce any 
effects upon the skin whatsoever under conditions such as are 
present when a radiogram of a hip joint—even for the purpose 
of localisation—is to be taken. 

This fact cannot be given too much publicity, as the 
sensational statements published in certain sections of the 
Press are calculated to prevent the public from availing them- 
selves of the immense benefits of this last method of diagnosis. 
— Yours, &c., А. W. ISENTHAL. 

London, Nov. 23. 


RECORDING TELEPHONES: A PRIOR CLAIMANT. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sır: With reference to Mr. Gavey’s excellent lecture at the 
Institution of Electrical Engineers last Thuraday week on the 
magnetic-record phonograph, it may be interesting (as show- 
ing how very close indeed one may approach a valuable inven- 
tion without quite attaining it, арі how long such may then 
lie dormant without being reinvented) to point out that in 
the year 1879, while experimenting re the photo-electric 
phonograph in conjunction with Prof. Alexander Graham 
Bell, the inventor of the telephone, it did occur to me that 
possibly magnetic variations would remain permanent on a 
strip or band of steel ; and I actually tried the experiment of 
drawing such a band along over the poles of an electromagnet, 
while the coils th.reof were joined up in circuit with а micro- 
phone which was being spoken to, and then again drawing 
the strip along while the said coils were joined up with a 
telephone receiver identically as is done now. 

By the light of subsequent experience, it is easy to s28 
where I made a mistake. I had a permanent magnet con- 
nected to the electromagnet and which was too powerful for 
the combination (it was, in fact, the magnet and coils of a 
telephone), and which permanent magnet was, of course, 
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wiping the magnetic variations out as fast as they were 
formed. Had I taken this permanent magnet away while 
trying this experiment, the magneto-phonograph would have 
bzen an accomplished fact over 20 years ago. — Yours, &c., 


London, Nov. 29. A. C. Brown. 


A DISCLAIMER. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In one of the London evening papers of the 27th inst. 
there are remarks in an article relating to the prospectus 
issued by the British Electric Street Tramways Co. (Ltd.) 
coupling the name of Thomas Parker (Ltd.) with that com- 
pauy. We beg to say Thomas Parker (Ltd.) has nothing 
whatever to do with the British Electric Street Tramways Co. 
(Ltd.), and has no interest whatever in its promotion. We 
should be glad if you would publish this letter to avoid any 
misapprehension.— Yours, &c., 


H. anp J. E. UNDERHILL AND THOBNEYCROFT. 
(Solicitors to Thomas Parker, Ltd.) 
Wolverhampton, Nov. 28. 


LEGAL INTELLIGENCE. 


Hawkes v. the Leyton Urban District Council. 


In tbe Court of Appeal on Tuesday, before the Lord Chief Justice and 
Lords Justices Rigby and Vavghan Williams, the case of Hawkes v. the 
Leyton Urban District Council came on for hearing on appeal by defend- 
ants from an order «f Mr. Justice Buckley, who had granted plaiutiff an 
injunction restraining defendants from carrying on their electric supply 
works at Leytonstone to as to cause a nuisance by vibration and noise to 
the plaintiff as owner and occupier of premises in Cathall-road, Leyton- 
sione. Defendants admitted there had been noise and vibration, but 
pleaded that since alterations at the works the nuisance no longer existed. 
Plaintiff, however, alleged tbat the noise and vibration caused by the 
engines was still sufficient to establish а case of nuisance, aod Mr. Justice 
Buckley granted an injunction which the defendants now sought to have 
discharged. 

Мг. H. TERRELL, Q.C., in support of the appeal, sa'd defendants had 
established very considerable electric light works at Leyton, the whole of 
the streets being now lighted by electricity. At first defendants worked 
their machinery by means of gas engines. Commencing with two engines, 
increasing to four, and ultimately had eight gas engines at work. With 
all there engines, however, tt ey were not able to cope effectively with the 
great demand for current, and they accordingly put in a steam engine ава 
stand-by. In the working of gas engines something occasionally ge es 
wrong, ard there ensued what was called back-firing.”’ 

Lord Justice RIGBY : What is back-firing ? 

Mr. TERRELL said it was an explosion at the wrong side of the piston. 
At times, especially on Saturday nights, when the electric light require- 
ments were very great, this back-firing took place, and they were unable to 
take off the engine at once or the supply would have been insufficient. 

The LORD CHIEF JUSTICE: Is it your case that back-firing must 
take place 

Mr. TERRELL: No. In the case of all gas engines regularly worked 
there would be instances from time to time of back-firing, but the moment 
it occurred it was usual to take off tbe engine. In this case he admitted 
tbat until 1899 the engines were at times overworked, and they were not 
able to take off the engine in which back · firing occurred. 

Tbe LORD CHIEF JUSTICE : I suppose the decision against you was 
both on the ground of noise and vibration. 

Mr. TERRELL: Yes. The plaintifi’s premises were some 200.t. away 
from the electricity works. His (Mr. Terrell's) case, shortly, was that it 
was only occasionally there was an explosion, and tbat there'ore no injunc- 
tion ought to have been granted ; ard, further, tbat under all the circum- 
stances the injunction was far too wide, and that it ought to have been 
limited to the use of particular gas engines, so as to obviate the nu'sance 
caused by back-firing. It was also part of his case that alterations had now 
keen effected which would do away with the noise and vibration. The 
defendants were erectirg steam plant, which to a great exten: would 
obviate noise and vibration. In the Court below he pointed out that, as 
the explosions were only intermittent and not continuous, the case was 
not one for an injunction in the very wide terms in which it was granted. 
The injunction, as it now stood, would apply to any machinery employed 
by the defendants— steam or otherwise—and whatever they did hereafter 
plaintiff might attack them on 3 motion to commit 

The LORD CHIEF JUSTICE: Are the new steam engines only to be 
stand-byes ? 

Mr. TERRELL said it was proposed to work the steam engines as the 
main plant and the gas engines would be worked as a sort of auxiliary 
plant. In the event of back-firing occurring they would now be able to 
take off an engine. 

LORD JUSTICE RIGBY: As to the terms of the injunction, you 
apparently suggest that the case as to the gas engines should be determined 
first, and that, in theevent of any complaint as to the steam engines, there 
should be a separate trial. 


Мг. TERRELL: Yes. The matters were entirely separate and would 
neceseitate the calling of distinct expert evidence. He was perfectly 
willing to let the injunction go if it was limited to the noise and vibration 
caused by tbe back-firing of the gas engines, but in no case ougut the 
injunction to be continued in the present very wide terms. His main 
point, however, was that where there was merely temporary and not a 
continuing noise, it was not the practice of the Court to grant an 
injunction. 

The LORD CHIEF JUSTICE : You cannot contend that electric lizht- 
ing stations must be a nuisance. They are all over the place, and no doubt 
have cured their nuisances. You must make out that there is not a nuisance 
to justify us interfering. ° 

Mr. TERRELL: I say it was only temporary and occasional, and диз 
to extraordinary circumstances. That is my whole point. 

Yesterday Mr. DIBDIN, following on the same side, said defendants hid 
done everything they could to minimise the vibration. They had sub- 
stituted steam for gas engines at a co:t of something like £100,000. Iu 
tbese circumstances he submitted it was most unreasonable for defendants 
to be liable to be attacked at any moment by plaintiff moving to commit 
for breach of the injunction. 

Mr. ASTBURY, Q.C., for the respondent, contended that the order 
made in the court below should not be disturbed. The plaintiff complained 
of two nuisances—windows shaking and explosions, which could only be 
caused by gas engines. 

The LORD CHIEF JUSTICE asked what would be the position it 
defendants put up steam engines and took away all the gas eng nes, and 
the shaking of the plaintiff's wiadows still continued? Could plaintiff, 
having regard to the injunction which had been granted, move to commit 
defendants ? . 

Mr. ASTBURY : If wbat they were doing was still a nuisance, and it 
was so proved to tbe Court, we could. If a nuisance was proved in fact, 
the plaintiff was entitled to an injunction ex d»bito furtiti v. 

Lord Justice RIGBY : Look at the order. It says defendants are 
restrained from committing a nuisance, and it does not describe the 
nuisance. I think the order should be more definite - nuisance by gas 
engines—or words pointing out what the nuisance was. I do not see how 
it could hurt you. 

Mr. ASTBURY said if that had been a-ked fur by defendants in the 
Court below he would have acceded to i£ in a moment. In these circum- 
stances he contended that defendants were not entitled to the costa of the 
appeal. 

The LORD CHIEF JUSTICE. in giving judgment, said that the Court 
was of opinion that the terms of Mr. Justice Buciley’s order were t>o 
wide, and that the order should be limited to an order restraining 
defendants from carryiog on their business so as to cause a nuisance to 
plaintiff by the use of gas engines. If defendants had asked Mr. Justice 
Buckley to limit the order in this form he would no doubt have acceded to 
the application, but they had not dore this and they ought no*, therefore, 
to have the coats of the appeal. 

Order accordingly. 


Corporation of Wolverhampton v. the British Electric 
Traction Co. . 


Mr. Justice Joyce in the Cbancery Division yesterday delivered his 
reeerved judgment in this case, (Fully reported in The Electrician for 
Nov. 16, p. 138.) 

Mr. Justice JOYCE, in the course of his judgment, said the action was 
brought by the Corporation of Wolverhampton against the British Electric 
Traction Co. for specific performance of & parliamentary contract contained 
jn the Act of 1899 authorising the Corporation to purchase within the 
borough certain tramways to which the defendant company had since 
succeeded. "There was no real defence to the action, but there was а 
counterclaim by defendants for a déclaration that they had running 
powers over the tramways, and it was agreed by counsel before his lord- 
ship that the only question in the case was whether the claim to such 
running powers could be maintained or not. His lordship went exhaustively 
through the material sections cf the Dudley Sedgley and Wolverhamp- 
ton Tramways Order of 1880, the Sedgley and Wolverhampton Tramways 
Act of 1893, and the Act of 1899, by which the Corporation obtained powers 
to acquire the tramways from defendante. He did not think sec. 17 of the 
Act of 1880 bore the construction attempted to be put upon it by defend- 
ants, and that their counterclaim was not well founded, and must be dis- 
missed. "There would accordingly be judgment for plaintiffs on the claim 
with costs. | . 

Mr. FREEMAN, Q.C., for defendants, said as there was no hostility 
between the parties, he thought plaintiffs ought to undertake not to pull 
up the rails at the junctions until his clients had considered whether they 
would appeal. That would take a month. 

His LORDSHIP held the request a reasonable one, and said the best 
thing would be that the order should not be passed for a fortnight. 

Mr. FREEMAN agreed, and assumed that if defendants decided to 
appeal, the rails would not be disturbed pending the appeal. 

His LORDSHIP said he did not know whether he had any power as to 
that, except by arrangement. Ultimately he gave a decree for specific 
performance. and the counterclaim was di:missed with costs, defendants to 
pay the costs of the action. 


National Telephone Co. v. Bloomfield. 


At Banbury County Court last week Mr. Pitt-Lewis (deputy-judge) 
heard ап action brought by the National Telephone Co. against Mr. J. W. 
Bloomfield, of the " Red Lion" Hotel, Banbury, and the Parade, 
Leamington, and Mra. Page, of the White Lion Hotel, Banbury, for £8 
each, being the rent of telephones held under an agreement. The defence 
was that the defendants did not get & proper service, Mr. Bloomfield 
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said that at his Leamington establishment he had waited 33 minutes, and 
was then told that he could not be connected with his house at Banbury. 
Neither he nor his customers had ever been able to get any reply from 
Leamington, and only once bad he been able to get through to Wolver- 
hampton. One customer had paid 1s. 6d. in call fees, and then failed to 
call Halifax. He had offered the company £5 to take the instrument 
away. Mr. T. A. Page gave similar evidence. 

For the plaintiffs Mr. Collinge, solicitor, said the company bad carried 
out their agreement, which was to give defendants the use of the trunk 
lines when they were available. 

The DEPUTY JUDGE said he did not think the plaintiff company had 
carried out their contract, and had not fulfilled its conditions with regard to 
the use of the trunk linee, which was an inducement held out to 
subscribers. Judgment must be for the defendants, with costs. 


Crompton & Co. v. Killarney Blectric Lighting Co. (Ltd.). 


In the Queen's Bench Division, Dublin, on Wednesday, Mr. Drury, on 
Lehalf of the plaintiffa, moved for final judgment for £36, for the hire of 
а dynamo and other electrical plant supplied to defendants. 

Mr. Bernard, for defendants, opposed the motion, submitting that they 
had a counterclaim against plaintiffs for repairs done to the machinery, 
and other causes of action. 

The motion was granted, the plaintiffs’ solicitors undertaking to accept 
service of any writ served on behalf of defendants in support of their 
counterclaim. 


Teague v. Russell. 


In the Court of Session, Edinburgh, on Tuesday, issues were approved 
for the trial of an action in which Mr. Francis Teague, burgh electrical 
engineer at Paisley, sues Dr. William Ruesell, 52, High-street, Paisley, for 
£1,000 dam for alleged slander. The defender is à member of Paisley 
Town Council and one of the members of the Electric Lighting committee. 
Pursuer alleges that at а meetiog of the committee, on Sept. 24, 1899, 
defender used language which represented that the pursuer was an 
agent for the sale of electric lamps, and obtained a royalty thereon, 
and that, with а view to earning the royalty, he refused. to discharge 
his duty as a servant of the Town Council, and declined to furnish to an 
‘intending consumer an electric lighting installation unless the consumer 
agreed to purchase the lamps in which pursuer was interested. The 
statement was indignantly denied by purauer. Defender denies slander, 
and pleads privilege. He avers that all that was said was uttered in the 
course of the business of the committee, and was entirely pertinent to the 
matter under consideration. He had no ill-will to the pursuer, nor had 
he any intention of slandering him. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Batteraea Borough Council require au electrical engineer to take 
charge of their electric supply department. Further particulars are 
given in an advertisement, and applications (on official forms, to be 
obtained at the Municipal Buildings, Lavender Hill, S. W.) must be 
delivered to the town clerk (Mr. W. Marcus Wilkins) by noon, Jan. 1. 

Ilford District Council require a resident electrical engineer. 
Applications must be sent to the clerk (Mr. John W. Benton), 
Council Offices, Ilford, by Dec. 10. An advertisement contains 
further particulars. 

The National Boiler and General Insurance C». (Ltd.), 22, St. 
Ann's-square, Manchester, require additional surveyors of electrical 
plant. Applications to the chief engineer (Mr. Edward G. Hiller). 
See advertisement. 

The Commissioners of National Education (Íreland) require an 
assistant organiser in elementary science. Salary £250 per annum. 
Applications to secretary (Mr. A. Hamilton), Dublin, by Dec. 12. 

An experienced роон of stores is required for a large 
electrical company. See advertisement. 


Mr. Neville Appelbee has been appointed borough electrical 
engineer at Ashton-under-Lyne. Mr. Appelbee served his appren- 
ticeship to the Anglo-American Brush Electric Light Corporation, 
and afterwards was engaged аз an assistant engineer by the Corpo- 
ration. In 1889 he joined the staff of the St. James’ and Pall Mall 
Electric Light Co.; in 1891 he entered the service of Messra. W. T. 
Goolden & Co. ; and in 1892 he was engaged as shift engineer at the 
Bankside station of the City of London Co. In 1895 he was 
appointed borough electrical engineer at Cardiff, a position which 
he held until his present appointment to Ashton-under-Lyne. 

The Scarborough Electric Supply Co. has appointed Mr. J. Moseley 
Williams as mains superintendent. 

Mr. W. T. Kerr, of Greenock, has been appointed assistant engineer 
at the Crewe Corporation electricity works. 

Mr, C. A. Frost, of Lancaster, has been appointed assistant engineer 
&t the Darlington Corporation electricity works. 

Mr. A. T. Smith, chief assistant at Morecambe, has been appointed 
to the Bury (Lancs.) electricity works in a similar capacity. 


Argentina An extensive calcium carbide factory has beer 
established near Cordoba, trading under the name of the Fabrica 
Nacional de Carburo de Calcio, the general agency of the factory for 
the Argentine Republic being in the hands of Messrs. Mudd & Co., 
of Buenos Ayres. The machinery for these extensive works came 
chiefly from the United Kingdom. The necessary electric power 
(about 3,000 н.р.) is obtained from the large artificial waterworks 
recently constructed on the Rio Primero in the Sierra de Cordoba. 
The Fabrica Nacional is under British control. It is reported that a 
French company is being formed to utilise the same water power fora 
second carbide factory about to be established. 


Barry (Glam.)—An inquiry was held last week into the applica- 
tion of the Council to borrow, among other sums, £550 for electric 
lighting and refuse destructor works and abattois. There was no 


opposition. 

Beckenham. —The new electricity works were formally opened on 
Thursday last by Mra. Cole, wife of the chairman of the District 
Council. Mr. Lendon, chairman of the Electric Lighting com- 
mittee, announced that the capital expenditure amounted to £37,000, 
and that 48 miles of cable had been laid in the district. The British 
Insulated Wire Co. had contracted to maintain and work the under- 
taking for five years without expense to the Council. Refuse 
destructor works would also be erected, and consumers’ premises 
would be wired on the “ free” wiring system at a charge of $d. per 
unit extra, Already there is an equivalent of over 6,000 8 c.p. 
lamps connect«d. 

Brighouse.—The Corporation have decided to erect new elec- 
tricity works in conjunction with a refuse destructor at an estimated 
cost of over £25,000. Two years ago the Corporation acquired a 
small station from a local company, but this has proved inadequate to 
meet the demand for current. Menm Lacey, Olirehugh and Sillar 
are consulting engineers to the new scheme. 

Brighton. —The Council have a opted the scheme for lighting the 
electric tramway routes by 107 arc lamps. 

Cardiff.—The engineer and manager of the electric lighting 
department (Mr. N. Appelbee) tendered his resignation to the 
Electrical committee on Wednesday on his appointment to the 
position of borough electrical engineer at Ashton-under-Lyne. 
The resignation was accepted, and it was agreed to liberate 
Mr. Appelbee at the end of the year. Afterwards the question 
of the appointment of a mains superintendent was considered. 
There were 30 applications, and among Ше candidates was 
Mr. Henry Pengelly, who for 64 years had occupied the position, 
but who resigned some months ago. This led toa protest from some 
of the members, but the chairman (Ald. P. Carey) pointed out that 
now Mr. Appelbee was leaving it was desirable that the town should 
secure the services of someone with a knowledge of the network of 
mains. He moved that Mr. Pengelly be one of the selected candi- 
dates. The resolution was lost, only the proposer and seconder 
(Councillor Thomas) voting for it. It was then agreed to invite the 
following three applicants to appear before the committee at the 
next meeting : Messrs, E. Jones (Cardiff), at present acting as mains 
superintendent ; B. Croft (British Electric Traction Co.); and 
J. Anderson (Walton-on-Naze). 


Cathedral Lighting.— The choir and Ladye Chapel of York 
Minster have been supplied with an electric lighting installation by 
a local contractor, Mr. Pepper. There are in all 170 32 c.p. lamps. 


Chester-le-Street.—The Council have approved the scheme of 
the United Kingdom Tramways and Light Railway Syndicate to 
construct an electric railway to connect the Hettons by Houghton- 
le-Spring, Newbottle, Painshaw, and Washington with Gateshead 
and Tyneside. 

Colwyn Bay.— Electric current is being supplied for public 
lighting. 

Court of Common Council (London).—At yesterday's meeting 
Ald. KNIdHT asked the Chairman of the Streets committee how 
much longer the public were to be inconvenienced by the laving of 
the telephone cables of the Post Office? Mr. Норвох said it was a 
matter for the Post Office, not for the Streets committee. Mr. BROOKE- 
HircHiNG asked what steps the committee had taken with a view to 
inducing the National Telephone Co. and the Charing Cross and 
City Electric Co. to lay their wires and mains at the same time as 
the Post Office? Mr. HupsoN: A telephone company has no power 
to open the streets. We cannot force the Electric Lighting Co. to 
proceed with any greater speed. 

The Streets committee presented a report relative to the opening 
ofthe public ways of the City by companies and persons having 
statutory rights, and recommending that an order be passed that all 
works which entail interference with the public ways of the City be 
in future carried on continuously day and night until completed. 
The report was agreed to, and referred back to the committee, во 
that notice of the decision might be given to the parties concerned, 
including the Post Office. 

The Streets committee submitted, and the Court approved, the 
anended duties of the electric inspector under the City of London 
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Electric Lighting Orders 1890, 1891, and 1899; also those of the 
electrical engineer to the Corporation. 

The Streets committee also presented a report relative to the 
рее system of dealing with dust and refuse from the City. 

г. BRookE-HirCHING asked that the consideration of the matter be 
adjourned. А MEMBER suggested that the City of London Electric 
Lighting Co. should be approached with a view to their taking the 
whole of the City refuse of a combustible nature. The consideration 
of the report was postponed. 


The Accident on the City and South London Railway.— 
Major Pringle has issued his report on the accident which occurred 
between London Bridge and Bank stations on the City and South 
London Railway on Sept. 26. Owing to the failure of an armature 
a train, consisting of a locomotive and three passenger coaches, came 
to a standstill. The following-up train came on to the same block 
section and collided with the rear of the train temporarily incapaci- 
tated. The inspector reports that the following-up train driver and 
his assistant were responsible for the collision, for, though the tail 
lights of the stationary train were visible 67 yards, neither the driver 
nor his assistant observed them. The inspector therefore concludes 
that no proper look-out was kept. 


Edinburgh.—The Electric Lighting committee decided on Tues- 
day to recommend the Council to apply for sanction to borrow 
£76,000 further for electric lighting extensions, With this sum the 
total expenditure on electricity supply will amount to £700,000. 


Blectric Lighting Notices —Notice of intention to apply for 
provisional orders has been given by the following :— 

Local Authorities. — Dorchester, Todmorden, Pudsey, Waterford and 
Workington Corporations, and Barry, Benwell and Fenham, Blackrock 
(Co. Dublin), Cannock, Crompton, Dungannon (Ireland), Frome, Goole, 
Hampton, Hoddesdon, Honley (Yorks.), Llandaff and Dinas Powia, Croydon 
(for Mitcham), Neath, Pontypridd, Tredegar, Trowbridge, Ware, Welling- 
borough and Worsley District Councils ; Marylebone Borough Council (for 
Marylebone, London); Bromley Rural DiatrictCouncil (for Foot’s Cray 
and part of Chislehurst), and Croydon, for the rural district of Croydon 
in Mitcham. | 

Companies, &е.— Aberdare Electric Lighting Co. (Ltd.) for Aberdare ; 
Mess. G. G. Brodie, C. Steer, and W. Whitehouse for Bromsgrove; 
Mr. E. W. J. Peterson for Carnarvon ;,County of Surrey Electrical Power 
Distribution Co. for Dorking ; County of London and Brush Co. for Deptford ; 
Isle of Wight Electric Light and Power Co. for East Cowes ; Isle of Thanet 
Electric Railways and Lighting Co. for Isle of Tbanet Rural District and 
Garlinge, Northdown and St. Peter Extra (Kent); Marylebone Electric 
Supply Co. for Marylebone (London); Electrical Power Distribution Co. 
for Neath, Briton Ferry and Aberavon, and for Macclesfield; Urban 
Electric Supply Co. for Newbury ; Midland Electric Corporation for Power 
Distribution to extend area of supply under the company's 1898, 1899 and 
1900 orders by adding Perry Barr, Tettenhall and Great Barr (Staffs.) 
and Lye and Wollescote and Stourbridge (Worcs.) ; Mr. C. Chad well for 
Rishton, Great Harwood and Newton-le-Moors (Lancs.); St. Austell and 
District Electric Light and Power Co. for St. Austell ; Messrs. J. D. Mil- 
burn, A. Scholefield, C. W. Fairweather and C. S. Vesey Brown (carrying 
on business as the Northern Counties Electricity Supply Co.) for Shildon, 
Handsworth (Yorka.) Benfieldside (Durham), Consett, Annfield Plain, 
Norton, Thornhill, Alnwick and Pickering; County of Kent Electrical 
Power Distribution Co. for Sittingbourne ; North Metropolitan Electrical 
Power Distribution Co. for Stoke Newington (London), and Rickmans- 
worth ; Richmond (Surrey) Electric Light and Power Co. for Teddington, 
Hampton, Hampton Wick and Ham, and for Heston and Isleworth ; and 
the British Electric Traction Co. for Warwick. 


In the following cases procedure by bill has been decided upon :— 

Barrow-in- Furness Corporation seek powers in their omnibus bill to 
prohibit or regulate ,the erection of overhead electric wires to pro- 
vide for the lighting of private streets, &c.; Blackburn Corporation 
to supply electric current within the gas and water limits; Dorer Cor- 
poration to acquire undertakings of Dover Electricity Supply Co. and 
Dover Gas Co., and to supply electricity, gas, &c., for all purposes; 
Lowcstoft Corporation to sell or let on hire electrical fittings, motors, 
&c., to supply electricity, and to alter date of filing electricity accounts ; 
Mansfield. Corporation to erect electricity generating station, to supply 
current for public and private lighting in district and to neighbouring 
authorities, to let fittings and motors on bire, to alter date of rendering 
accounts, &c. ; Smethwick Corporation to supply electrical fittings and 
motora on hire, to supply electricity outside borough, and to alter date of 
making up accounts, &c.; Southend Corporation to borrow money for 
electric lighting and tramway undertakings, to enlarge. powers under pro- 
visional order (1891), and Light Railway Order (1899, to suspend repay- 
ment of capital for electric lighting, light railway and other purposes 
until completion of work; Wigan Corporation to sell or let on hire 
electrical fittings or motors, to supply electricity within and beyond 
borough, to alter date of filing accounts, &c.; Rugby District Council 
to amend Rugby Electric L'ghting Order (1899), to authorise supply of 
electrical fittinga, and to supply electrical energy to adjacent local authori- 
ties or companiea ; Dorer Gas Co. to alter name of company, to acquire 
undertaking of the Dover Electricity Supply Co., and to exercise powers, 
&c., of that company. | 

Bills are being promoted to incorporate company to establish generating 
works and to supply electricity in bulk or otherwise in the county of 
Durham and the North Riding of Yorkshire; to incorporate a company to 
establish works for the supply of electricity in bulk in the counties 
of Nottingham and parts of the county of Derby, to acquire land in 


Colwick (Basford), Sookholme (Skegley) and Newbold and Denton 
(Derby), and Trowell (Basford) for generating stations, &c. ; to incor- 
porate a company to establish generating stations and to supply elec- 
tricity for al! purposes in parts of the West Riding of Yorkshire, to acquire 
lands in Methley, Adwick-upon-Dearne, Thornhill and Bingley for 
generating stations, and to supply electricity in bulk to companies and 
local authorities, &c. (This project partly covers the area set out in the 
bill of the South Yorkshire Co., some particulars of which appeared in our 
last issue.) 


Electric Traction Notices.— The following notices of intention 
to apply for electric traction powers are issued :— 
Provisional Order:. 

Folkestone, Liverpool (additional tramways) and Swindon Corpora- 
tions, and Birkdale, Cheriton, Crompton, Littleborough, Pontypridd and 
Royton District Councils seek authority to construct and electrically 
equip tramways &c. The Middleton Corporation and Chaderton District 
Council are also applying for an order to construct and work electrio 
tramways, to attach wires, &c., to houses, to enter into agreements with 
local authorities, companies, &c. 

The United Tramway, Light Railway and Electrical Syndicate for Nor- 
manton, Whitwood, Castleford, Pontefract, &c., in West Yorks. ; 
Leamington and Warwick Tramways and Omnibus Co. to re-construct 
and electrically equip existing tramways, alter gauge, &c. ; British Elec- 
tric Traction Co. to alter and equip existing tramways in Pontypridd and 
Rhondda Valley, and vary purchase provisions of Tramways Act (1870), 
&c. ; Weston-super-Mare and District Electric Supply Co. to construct 
electric tramways and to abandon certain authorised lines, &c. 

In the following cases it has been decided to proceed by bill :— 

London County Council to ‘construct additional tramways, to recon- 
struct and adapt existing tramways for electric traction, to enter into 
agreements with companies, local authorities, &c., and to acquire land for 
generating station at Camberwell. 

Blackburn Corporation to construct new and reconstruct existing 
tramways, to obtain running powers over light railways in adjacent 
districts, &с, 

Blackpool Corporation to construct new electric tramways, &c. 

Bolton Corporation to construct new electric tramways, to attach poles, 
wires, &c., to houses, to purchase, work, or lease tramways outside borough, 
to run omnibuses and motor cars, &c. 

Bradford Corporation to construct new tramways in Bradford and 
Drighlington, to apply mechanical traction, to enter into ments with 
adjacent authorities, to work or lease tramways in adjacent districta, &c. 

Derby Corporation to construct tramways in Derby and adjacent 
districts, to run motor cars and omnibuses within and beyond borough, 
to attach wires and posts to houses, &c. 

Doser Corporation to construct, additional tramways, to run omnibuses 
within and beyond borough, &c. 

Eccles Corporation to construct new and reconstruct existing tramways, 
to employ electric traction, to enter into agreements with local 
authorities, &c. 

Folkestone Corporation to construct tramways in Folkestone and 
Folkestone-next-Sandgate, to adopt electrical or other mechanical traction, 
to acquire, sell and lease tramways within and without the borough, &c. 
(The Corporation has also given notice of application for & provisional 
order.) 

Hull Corporation (in an omnibus bill) to construct and work additional 
electric tramways, to run omnibuses within and beyond city, &c. 

Kingston-on-Thames Corporation to construct, work, or lease tramways, 
to adopt electric traction, to enter into agreements with local authorities, 
light railway and tramway companies, &c. 

Leeds Corporation to construct additional tramways, &c. 

Lowestoft Corporation to construct electric tramways in district, to enter 
into contracts with the National Electric Traction Co., the East Anglian 
Light Railways Co., &c. 

Manchester Corporation to construct and work additional tramways, &c. 

Smethwick Corporation to construct and work electric tramways within 
and beyond borough, to acquire running powers over tramways of adjacent 
authorities and companies, &c. 

Wigan Corporation to construct and work tramways in Wigan and 
Standish-with-Langtree, &c. 

King's Norton aud Northfield District Council to construct electric 
tramways, to sell or lease tramways, to enter into working agreements, &c. 

City of Birmingham Tramways Co. to construct tramways in Birming- 
ham, King’s Norton, and Northfield, to adopt electric traction, to recon- 
struct existing lines, to extend time for completion of tramways authorised 
by the Company's Act, 1897, to enter into agreements with local authori- 
ties, &c. 

British Westinghouse and Manufacturing Co. are promoting a bill for 
power to enter into agreements and arrangements with respect to the 
adaptation of the railways of the Metropolitan and Metropolitan District 
Railway Companies, and a portion of the railway of the London and South 
Western Railway Co. for working by electric traction, to acquire lands for 
generating stations, to enable the Metropolitan and Metropolitan District 
Companies to raise additional capital and apply funds, to authorise the tem - 
porary suspension of running powers of other railway companies, to revive 
and extend time for acquiriug lands and construction of works authorised 
by the Metropolitan and District Railway Acts, 1897 and 1900, and the 
Metropolitan Railway Act of 1898, &c. 

City and Brixton Railway Co. to extend time for purchase of lands and 
further capital powers, to enter into agreement with City and South 
London Railway Co., &c. 

City aud South London Railway Co. to construct a subway for foot 
passengers from the Angel station to Agricultural Hall, Islington ; to 
extend time for completion of works, &c. 
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London United Tramways Co. to construct electric tramways in the 
counties of London, Middlesex and Surrey, to acquire lands for generating 
stations, &c. The new lines include one from the London county boundary 
at Roehampton, across Barnes Common, over Hammersmith Bridge to the 
Broadway, & connection from the same point with the existing tramway 
in Kew-road ; a line commencing by Hampton Court Palace, and including 
Kingston in its route ; and other lines which will connect the system with 
Hampton, Hampton Wick, Teddington, Twickenham, Surhiton, Isleworth, 
Brentford, Old Brentford, Ealing, Heaton, and Hounslow. There are in 
all 20 separate tramways. 

Metropolitan District Railway Со. seek powers to convert their lines 
into electric railways, to construct and equip generating etations, to pur- 
chaxe and adapt rolling stock, plant and motors for electric traction, &c., 
to provide that all companies using the railways of the company shall use 
electric traction on a syatem to be prescribed by the company, and to 
adapt their rolling stock for haulage by electric traction, &c. Also to 
enable the company to enter into agreements with local authorities or 
companies for the supply of electrical energy. 

Portsmouth Street Tramways Co. ask powers to construct additional 
tramways in Gosport and Alverstoke, to adopt electric traction, to post- 
pone date of purchase under Tramway Act (1870), &c. 

South Lancashire Tramways Co. seek powers to extend the elec. 
tric tramway system authorised last year. The lines already sanctioned 
commence at Eccles and terminate at the borough boundary of St. Helens. 
The line then passes over the 22 miles of track belonging to the 
Corporation of St. Helens, and of the Prescot and Liverpool Light Rail- 
way, proceeds to Knotty Asb, at the boundary of Liverpool, where it joins 
the Corporation system. The aggregate length of the lines is 107 miles, 
апа will establish unbroken tramway communication between Liverpool 
and Manchester. It is now proposed to extend the syatem northwards to 
Darwen and thence to Blackburn, and southwards to Warrington. These 
exteneions will add another 24 miles to the system already authorised, and 
establish a continuous network of electric tramways to a total length of 
over 150 miles. The generating station will be erected at Leigh, and the 
resident engineer will be Mr. A. Н. Gibbinge, late borough electrical engi- 
neer of Bradford. А company has been formed to take over the privileges 
conferred by the several acts for tramways and light railways, and to 
combine the whole into one undertaking to be known as the South 
Lancashire Electric Traction and Power Co. (Ltd.) The capital will be 
£850,0CO in shares and £750,000 in mortgage debentures. 

Worcester Tramways Co. to construct new and reconstruct existing 
tramways, to employ electric traction, &c. 

Powers are sought to incorporate a company to construct electric tram ways 
in Finchley and Hendon, to enter into agreements with the Charing Cross, 
Euston, and Hampstead Railway Co., &c. ; also to incorporate a company to 
construct an electric (express) railway between Liverpool and Manchester; 
to incorporate а company to construct an underground electric railway 
from the terminus of the City and South London Railway at the Angel, 
Islington, to Drummond.street, 5t. Pancras ; to incorporate а company to 
construct electric tramways in the Tyneside district, including Newcastle, 
Tynemouth, Waiker, Wallsend, &c.; and to incorporate a company to 
construct and work electric tramways in Scarborough and district. 


- The following are bills for joint powers for tramway and 
lighting :— К. 

Bexley District Council to construct electric tramways in Bexley, 
Eist Wickham, Crayford, Dartford, Woolwich, &c., to supply electricity 
ш bars outside the district, to supply electric fittings, motors, &c., on 

ire, &c. 

Shipley District Council to construct new and reconstruct existing 
tramways, to adopt electric traction and to supply electricity for public 
and private lighting, electric fittinga, &c. 

Stalybridge, Hyde, Mossley and Dukinfield Councila are promoting a 

bill to incorporate a joint board consisting of representatives of the four 
Corporations to construct and work electric tramways, to supply elec- 
tricity for all purpose», electric fittinga, &c., on hire, to vest the Hyde and 
Dukinfield electric lighting orders in the board, to acquire lands for 
generating stations, &c. 
. Willesden District Council to construct and work electric tramways, to 
enter into agreements with Paddington Tramways Co., to obtain running 
powers over proposed light railways of the Middlesex County Council, &c., 
to supply electricity to neighbouring districts for traction, and also 
supply electrical fittings, &c., on bire, electric current to neighhouriog 
districts for lighting and traction, to alter date of filing accounts, &c. 

Wimbledon District Council seek powers to supply electricity within 
and beyond the district, electric fittings and motors on hire, to construct 
and work electric tramways in Wimbledon, Merton and Mitcham, to work 
or lease tramways, to run omnibuses, &c. 

By another bill power is sought to acquire the undertaking of Port- 
madoc, Croesor and Beddgelert Tram Railway Co., to construct new rail- 
ways to Beddgelert and Llyn Gwynant and to Treflys, to adopt electric 
or other _mechanical power, to generate and supply electricity for all 
purposes in Ynyscynhiaiarn, Criccieth and Beddgelert (Carnarvon), Llan- 
frothen (Merioneth), &c. 

Other bills seek to incorporate a company to construct electric tram- 
ways in Watford and district, to supply electricity in bulk to other com- 
panies or local authorities, to acquire lands compulsorily, &c., and 
to incorporate a company to construct electric tramways in West Cumber- 
land, including Cleator Moor, Whitehaven, Cockermouth, Maryport, 
Workington, &c., and to acquire lands for erecting works for supplying 
9 current in Hensingham, Moresby, Distington, Workington, Stam- 

urn, &c. 


The following are bills for miscellaneous purposes :— 
To incorporate а company to construct works for the supply of gas and 


electricity for all purposes in Arlesley and other districts in Bedfordshire, 


Harpenden Gas Light and Coke Co. seek powera (inter alta) to apply for 
а licence or provisional order under the Electrio Lighting Acts (1 and 
1888), to acquire works and machinery for generation and supply of 
electric current. 

Another bill seeks to incorporate a company to construct an electrically- 
operated bridge across the river Tyne, some particulare of which appeared 
in our last issue. 

The District Messengers and Theatre Ticket Co. seek powers to establish 
offices in London within 6 miles of the General Post Office, and to connect 
such offices telegraphically or telephonically with each other, to erect and 
maintain between such offices wires, call-boxes, &c., to enable subscribera 
to transmit certain messages, &. 


Blectric Omnibuses.—It is stated that arrangements are in pro- 
gress for starting a service of electric omnibuses between Beauvais 
and Breteuil and between Claremont and Crévecccur (Oise), France. 


Electric Railways in Spain.—A project has been brought 
forward by a Barcelona engineer for the construction of an electric 
railway from Lerida (Spain) to the French frontier, water power 
being utilised to generate current. It is stated that a German com- 
pany has offered to finance and construct the line if the necessary 
concessions can be secured. 


Electrolytic Treatment of Ores.— An interesting report on the 
mining and metallurgical industries of Montana, U.S.A., has been 
issued, and, among other questions, deals with the application of 
electrolytic processes to the separation of the precious metals and 
their refining by electrolysis. In the firat place, reference is 
made to the great advance of the Butte district of Montana 
during the past 20 years. The total area of this district is only 
2 eq. miles in extent, but is covered with a perfect network of 
mineral veins. The famous Anaconda mine was discovered in 1832, 
and was purchased asa silver mine. Oa reaching a depth of 200ft. 
copper in considerable quantity made its appearance, and thousands 
of tons of copper ore containing over 50 per cent. of the metal have 
been won since that time. At first the matte or regulus was sent to 
Baltimore and the United Kingdom for smelting and refining. 
Later,a large plant was installed at Anaconda, probably the most 
extensive smelting city in the world at the present time. These old 
amelting methods have given place to one which converts the matte 
direct to metallic copperin Bessemer converters,and the product isthen 
treated electrolytically for the separation of the precious metals. In 
1899 the whole of the gold and silver credited totheSilver Bow County 
was obtained by electrolytic treatment, from 207. to 407. of silver 
aud small quantities of gold being obtained from each ton of ore 
treated. The quantity of gold found previous to the introluction of 
the electrolytic process was considered of no practical value. The 
electrolytic branch of the mining industry in the United States 
dates back only a few years, yet at Dec. 31, 1899, there was estab- 
lished in the country 11 electrolytic copper refineries of a total 
annual capacity of 198,600 tons of copper, 170, 2730z. of gold, апі 
21,199,2000z. of silver, having an approximate value of £16,000,099. 


Essex Manufacturers’ Exhibition.—There is to be an installa- 
tion of Marconi’s system of wireless telegraphy at the Essex 
Manufacturers’ Exhibition, to be held in the Shire Hall, Chelmsford, 
on Dec. 12, 13, and 14. The exhibition is in aid of the Essex 
Disabled Soldiers’ Fund. 


Eston (Middlesbrough).—The Council have decided to approach 
Messrs. Bolckow, Vaughan & Co. in order to obtain a supply of 
electric current for public lighting. It is probable that the South 
Bank Council will also make a similar application. Messra Bolckow, 
Vaughan & Co. possess an electricity generating station which cost 
over £40,000. 


Gibraltar.— Ia 189) the revenue from the electric light works 
established here in 1898 realised approximately £4,300, maintenance 
charges being about £1,610, with au additional £714 for interest on 
capital expenditure. For the street lighting, for economx's sake, the 
old as fittings were at firat adapted for the electric light, but the 
resul was voted о and a delay in the service occurred 
in consequence until proper electric fittings were substituted, which 
has now been done. The demand for electric current has already 
necessitated a considerable increase in the generating plant at the 
King's Bastion station. 


Heywood (Lancs.).—An inquiry has been held into the appli- 
cation of the Council to borrow £17,000 for electric lighting and 
£5,438 for refuse destructor works. 


Inquest.—An inquest concerning the death of Albert Edward 
Shirley, who was killed in a boiler explosion which occurred on 
Хоу. 21 at the Metropolitan Electric Supply Co.’s Sardinia.street 
station, was held on Wednesday :— 

Mr. R. R. Todd, engineer-in-chief, said it was difficult to form a decided 
opinion as to the cause of the explosion, but he thought there was an 
original defect in the weld of the tube, which had become weak to bursting 
point by natural deterioration. As to the question of what was à proper 
test of a boiler he did not think any harm could be done to a boiler by a 
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iodioal test up to about one and а half to one and three-quarter times 
the working pressure. The jury returned a verdict of accidental death, 
and exonerated the makers of the boiler from all blame. They added a 
rider to the effect that they thought there should be a proper inspection 
of all boilers by the Government. 


Kingston-on-Thames.—At a ratepayers’ meeting a resolution 
was passed in opposition to the proposed municipal tramway scheme, 
but the Corporation were at the same time requested to oppose the 
bill of the London United Tramways in order to insert protective 
clauses. 


Lancaster.—An inquiry was held here on Tuesday into the appli- 
cation of the Corporation to borrow £14,700 for refuse destructor 
works, Property close to the electricity works had been purchased 
for £5,750, and the contract for “Meldrum” destructors amounted to 
£5,275, the balance being for buildings and future contingencies. 
'The steam generated at the destructor works is to be utilised at the 
electricity station. 


Leeds.—The Lighting committee recommend the Council to 
accept tenders amounting to £72,572 for extending their electricity 
works. The existing station is to be extended by including the site of 
the Britannia Mills, which have been demolished and the site cleared. 
Tenders are to be invited for machinery for the new buildings. The 
committee also recommend the provision of a third 600kw. two-phase 
set, and the laying of a main across Monk Bridge to supply current 
for light and power to the district south of the river, 


Leyton.—Sanction has been obtained for the borrowing of 
£14,467 for various improvements, including the adaptation of the 


gas lamps for electric lighting. 


Light Railways.—The following local authorities and cnmpanies 
are applying for powers to construct and work light railways :— 
Barton-upon-Irwell ; Croydon (for Croydon and Mitcham); Dart- 
ford (for Dartford and Crayford) and Halesowen Councils ; British 
Electric Traction Co. (for Glamorgan, and to extend to the Rhondda 
Valley Light Railways Order, 1900) ; Brunner, Mond & Co., J. H. 
Holden and J. Hesketh (for Warrington and Northwich and district); 
Isle of Thanet Electric Tramways and Lighting Co. (to amend and 
extend the Isle of Thanet Light Railway Order, 1898); Lizard 
Light Railway Co. (asking for extension of time) ; Mid-Sutfolk Light 
Railway Co. (to amend the Mid-Suffolk Light Railway Order, 1900); 
North Wales апа District Light Railway and Electric Power Syndi- 
cate (for Pwllheli, Nevin and MM ; Potteries Electric 
Traction Co. (extensions); Sandgate and Hythe Electric Co. (for 
ше Cheriton and Folkestone); Worcester Tramways, (Ltd.) 
(for Worcester and district). 

The Brackenhill Light Railway Order has been submitted to the 
Board of Trade for confirmation. Objections by Dec. 17. 

The West Hartlepool Light Railways (Deviations, &c.) Order has 
also been submitted for confirmation. Objections by Dec. 17. 


Limerick —The Corporation have been successful in inducing 
the Local Government Board to sanction the loan for electric light- 
ing. The Board now state that, in consequence of the represen- 
tations of the recent deputation, the merits of the scheme, and the 
margin of borrowing powers available, they have decided to sanction 
the loan, to be raised in instalments of £7,000, £5,000, £5,000, and 
£5,000. Application is to be made to the Commissioners of Public 
Works for the loan. 


London County Council.—At Tuesday’s meeting the Highways 
committee reported that Dr. A. B. W. Kennedy Fad submitted a 
description and drawings of the system of electric traction which he 
had devised and recommended should be adopted for the three lines 
of tramway authorised under the Council's act. After full considera- 
tion the committee had approved Dr. Kennedy’s proposals, and 
recommended that the Council approve the scheme for use on the 
tramways between (a) Westminster Bridge-road and Upper Tooting- 
road, (b) Kennington Park-road (at its junction with Kennington- 
road) and the terminus in Blackfriar’s-road, and (c) St. George’s- 
circus and the terminus in Waterloo-road. Mr. BENN moved to 
insert the words “underground conduit" before the words “ system 
of electrical traction,” and this was agreed to. Mr. BourNoirs, M. P., 
asked what would be the cost of the experimental line. Mr. BENN 
said it would be £15,000 per mile for single line. Recommendations 
were approved. 

Mr. LEON asked whether the Highways committee were consider- 
ing tbe many bills likely to be introduced into Parliament in the 
next few dies with regard to underground electric railways. He 
thought the Council should consider whether they could not be made 
more useful by having them introduced on some system which would 
make them co-operate more than was likely to be done by private 
venture. Mr. BENN said the Council had little control over these 
underground electric railways, They could oppose the bills on the 
froun of applying some general system in the interests of London. 

hat was an important matter. He did not know whether the High- 
ways committee would take the initiative, but he would make 
inquiries and report to the Council. 


Manchester.— The Manchester Tramways committee have 
appointed Mr. H. F. Parshall to report upon the present condition 
of the electricity undertaking, and especially in regard to the supply 
of electric current for traction. r. Parshall will supervise the. 
work on the three tram routes now being relaid, the planning of the 
Stuart-street station, and a general control of the stations in 
Dickinson-street and Bloom-street. 


Newark.—The Council have acquired a site for electricity works 
at £1,900, and have instructed Mr. С. 8. Vesey Brown to prepare 
plans and estimates for two schemes, one not to exceed £20,000 ani 
the other £30,000. 


Newspaper Enterprise. — As time goes on the number of leading 
journals which are able to issue jubilee and centenary numbers 
naturally increases. The latest to enter the lists of the latter category 
is the Dundee Advertiser, which in January will issue its centenary 
number. This will contain a history of the paper, of the people 
who have made it the important publication it has now become, and of 
the town in which it is published. The centenary number will detail 
the mechanical processes by means of which the paper has been pro- 
duced for the past 100 yeara, and will show how slow was the rate 
of progress in this branch of industrial work prior to the advent of 
the rotary machine. So far as the Dundee Advertiser is concerned, 
this important advance dates from 1874, when a steam-driven Victory 
machine was introduced. The Victory was superseded by Hoe's 
machine in 1897. In 1896 commenced the introduction of electric ' 
driving, and now the steam and gas engines formally in uee have 
been practically superseded by electric motors, which are used not 
only for driving the big machines, but are also installed in the 
stereotyping departments and for driving the linotype composing 
machines. There are still several Crossley gas engines remaining 
in use for some of the other branches of work carried ор, and so the 
offices have three kinds of motive power in use—electric, steam and 
gas. The Advertiser buildings are a notable feature of Dundee. 


Nova Scotia.—The Nova Scotian towns of Yarmouth, New 
Glasgow, Amherst, Picton, and Windsor have (a correspondent 
informs us) electric lighting plants installed. There is an abund- 
ance of water power all over the province, although of no large 
volume at any one place. 

The Nova Scotia Telephone Co. has now 14 exchanges with 2,500 
subscribers (not including private lines). The subscription to private 
subscribers is 810 per annum, and for the complete public service $25 

annum for private houses and $40 for business premises, with 
extra charges for trunk or long distance communications. 


Pacific Oable.— We commented last week upon the general in- 
accuracy of the half-penny London press in connection with matters 
electrical, and gave the percentage of accuracy in such statements аз 
one-fifth. We were too liberal, for this week the most enterprising 
of these journals publishes the information that a contract has been 
entered into with the Telegraph Construction and Maintenance Co. 
to manufacture and lay the Pacific cable for £17,950,000. "The error 
here was a mere trifle of, say, £16,000,000. 


Paignton.—A canvass of ratepayers is to be made to ascertain 
the support likely to be accorded the proposed electric lighting 
scheme of Mr. Paris Singer. Notice of intention to apply for a 
provisional order cannot be given for the next Session, but Mr. Singer 
proposes to apply later for parliamentary powers. 


Penny Postage.— The Orange River and Transvaal colonies have 
been added to the .British possessions which have adopted penny 
postage with the mother country and vice versa. 


RhyL—The Council on Wednesday agreed to supply electric 
current to the Rhyl and Prestatyn Light Railway at 1 10 per unit up 
to 150,000 units per annum, and at làd. per unit above that 
quantity. April 1, 1902, was fixed for the completion of the line. 


San Paulo (Brazil).—As soon as the dam at the Tieté, 250m. 
in length and 17m. in depth, is completed, there will be a 
reservoir 8km. in length by 200 in breadth, situated 33km. 
from the city of San Paulo, available for supplying motive 
power for the use of this city. "The whole of the hydraulic and elec- 
tric plant has been installed, and Dr. Cooper, the engineer-in-chief, 
anticipates that the inauguration will take place early in February. 
San Paulo will then be supplied from this source with motive power 
for the street care, lighting, and general industrial uses, the estimated 
power available being 16,000 H. P. per day of 10 hours. Col. Page Bryan, 
the American Minister to Brazil, together with the Admiral in 
command of the United States squadron in these waters, have just 
returned from a visit to the waterfalls of Tieté, and are expected 
shortly to make public their impression of the value of these falls for 
industrial purposes. The San Paulo Light and Power Co., with a epn! 
of £1,000,000 sterling, is financed by Canadian capitalists. It is 
unfortunate that the English syndicate, which, we understand, was 
offered the concession now worked by the company, could not be 
induced to take the matter up. However, Brazil is a country of 
great natural resources with a great future. Up to the present its 
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extensive available water power remains practically undeveloped. 
An Englishman, residing in the country and well acquainted with 
the State of San Paulo, Brazil, asks us to notify that he is willing to 
give particulars. Communications addressed to “J.S.,” care of the 
publishes of The Electrician, will be forwarded. 


Shoffield.—The Brightside electric tramway route was opened on 
Monday. 

Ald. Styring has been re-elected chairman of the Electric Light 
committee. 


Swansea.— Electric current was supplied from the Corporation 
electricity works tor the first time on Thursday evening last. The 
Lighting committee have decided to give a supply to the Swansea 
Harbour Trust Estate, but terms have not yet been settled. 

The Electric Lighting committee recently had under discussion 
the revised terms of the National Electric Wiring Co. for the wiring 
of premises on the * easy" payment system. Originally the com- 
pany asked 1з. 4d. per lamp per annum, while the Corporation 
offered 1s, and as the company were now willing to accept the 
Corporation’s offer, the chairman thought it desirable that the agree- 
ment should be carried out. It was decided to ask for more 
favourable terms. 


Swinton and Pendlebury.—The Lancashire Electric Power Co. 
have offered to supply the Council with electricity in bulk ata 
maximum rate of 2d. per unit, and an electrical engineer has been 
called in to report upon the offer. 


Switzerland.— According to a report on British trade with Swit- 
zerland for 1899, the imports of electric generating machinery and 
apparatus into that couatry amounted to £100,000, of which Great 
Britain supplied only £2,000. The exports of electrical machinery 
from Switzerland show a great increase during 1900 over 189, the 
machines being on order mainly for France, Russia, and Spain. 


Telegraph Extension in Garman East Africa—The estimate 
of the German Imperial Government for 1901 contain an item 
of £10,000 toward: the expense connected with the beginning of the 
telegraph line which will connect Dar Ез Salam, German East Africa, 
with Lake Tanganyika. This line will eventually form a connect- 
ing link in the Cape to Cairo telegraph system. At present it is 
only intended to construct the line to Mpapua, a distance of about 
270 miles from the coast. 


Willesden (Middlesex).—At the Council meeting, on Tuesday, 
it was reported that the engineer had received the bills of quantities 
in connection with the main and sub-electricity stations. The 
Council decided to apply for sanction to a loan of £52,550, for use 
as follows: Buildings, walls, sites, works, chimney shaft (main 
station), £36,104 ; tenants’ compensation, £121 ; cost of road, £325 ; 
coal sidings, £12,500 ; offices and sub-station, £13,500. The surveyor'a 
estimate was within £1,500 of the total amount. 


Workhouse Lighting.—The Kensington (London) Guardians 
have adopted an electric lighting scheme for the workhouse, prepared 
by Prof. H. Robinson, at an estimated cost of £12509. Prof. 
Robinson is to submit a complete plan and specification for the 
buildings, plant and machinery required. The estimated annual 
maintenance charge for the installation is put at £1,470. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 


later than first post Thursday morning. New Catalogues, Price Lists, 
and sumtlar matter should be sent early in the week. | 


TENDERS INVITED. 


Ayr Tramways committee require tenders for the supply, delivery 
and erection of (Sec. 2) poles, centre and side brackets, section boxes, 
&c., and the complete overhead electrical equipment of the tramways ; 
(Sec. 3), supply of feeders, distributors, telephone cables, conduits, 
trenching, &c., for underground work. Specifications, &c., can be 
obtained at the office of the Burgh electrical engineer, Electricity 
Works. Ayr, on and after Nov. 24, and tenders must be sent to Mr. 
А. G. Young, town clerk, Council Chambers, Ayr, N.B., not later 
than Friday, Dec. 7. An advertisement gives further particulars. 


Aberdeen Electric Lighting committee invite tenders for the supply 
and erection of storage batteries. Specifications, &c., can be obtained 
of Mr. J. Alex. Bell, city electrical engineer, Cotton-street, Aberdeen, 
on and after Dec. 3, and tenders have to be delivered to Mr. Bell 
not later than noon of Dec. 22. An advertisement gives further 
particulars. 


Battersea (London) Borough Council invite tenders for ordinary 
and prepayment electricity meters, Further particulars are given 


in an advertisement, and specifications may be obtained from the 
town clerk (Mr. W. Marcus Wilkins), Municipal-buildings, Lavender- 
hill, S. W. Specification, &c., can also be seen at (but not obtained 
from) the offices of the consulting engineers (Messrs. Kennedy and 
Jenkin), 17, Victoria-street, Westminster, and tenders, addressed to 
Mr. Wilkins, must be delivered before noon Feb. 1 next. 


Dristol electrical commiteee require tenders for induced draught 
plant, steam, electric, feed and general service pumps and water- 
softening plant. Further particulars are given in an advertisement, 
and tenders (addressed chairman of committee) must be delivered by 
noon of Dec. 20. Mr. H. Faraday Proctor is city electrical enyineer. 


Swindon Corporation invite tenders for the supply and erection of 
three steam dynamos, balancer, and motor generator, Specifications 
can be obtained from the consulting engineers (Messrs. Lacey, 
Clirehugh and Sillar) 2, Queen Anne’s Gate, Westminster. An 
advertisement gives further particulars, and tendere must be 
delivered to the acting town clerk (Mr. Henry Kinneir), Town Hall, 
Swindon, Wilts., by Dec. 21. 


The directors of the Caledonian Railway Co. invite tenders for the 
supply of various stores for six or 12 months from Feb. 1, 1901, 
including telegraph and electrical appliances, galvanised wire, india- 
rubber and asbestos goods, hardware, bolts and nuts, screws, &c. 
Further particulars are set out in an advertisement, and specifications 
may be obtained after Dec. 3 from the stores superintendent 
(Mr. Jas. Lorimer), Charles-street, St. Rollox, Glasgow. Tenders 
must be lodged with the secretary (Mr. J. Blackburn), 302, Buchanan- 
street, Glasgow, by Dec. 17. 


The directors of the North Eastern Railway Co. invite tenders for 
telegraph apparatus, telegraph wire and line stores for the eix 
months ending June 30, 1901. Further particulars are set out in an 
advertisement, and forms of tender may be obtained from Mr. A. 
Graves, Telegraph Department, York. "Tenders must be sent to the 
secretary (Mr. C. N. Wilkinson), by noon of Dec. 10. 


The directors of the Highland Railway require tenders for various 
stores for six months from Jan. 1, 1901, including brass and copper 
plates, sheets, bars, copper and brass tubes, steel aud iron castings, 
galvanised iron and steel wire, lead, oil, хс. Forms of tender may 
be obtained from the stores superintendent (Mr. C. Kennedy), Inver- 
ness. Further particulars are set out in an advertisement, and 
tendera must be ledged with the secretary (Mr. Wm. Gowenlock) by 
Dec. 12. 


Bexhill District Council invite tenders for the supply and erection 
of water-tube boiler and pipework and a 150kw. steam dynamo. An 
advertisement gives further particulars, and specifications may be 
obtained after 26th inst. at the office of the consulting engineer 
(Mr. A. H. Preece), 13, Queen Anne's-gate, Westminster, S.W. 
Tenders, addressed to the clerk (Mr. E. Sholto Douglas), must be 
delivered at the Council offices, Bexhill, before noon of Dec. 10. 


Portsmouth Corporation invite tenders for the permanent way 
construction and underground feeders in connection with the elec- 
trical equipment of their tramways. Ко may be obtained 
from the tramways engineer (Mr. E. Rotter), and tenders must be 
delivered to the town clerk (Mr. Alexander Hellard), Town Hall, 
Portsmouth, by 10 a.m. of Dec. 7. Au advertisement gives further 
particulars, 

Portsmouth Corporation also require tenders for the overhead 
electrical equipment of the tramways in the borough and Cosham 
extension. Specifications may be obtained from the tramways 
engineer (Mr. E. Rotter), and tenders may be delivered to the town 
clerk (Mr. Alex. Hellard) by 10 a.m. Dec. 7. An advertisement 
gives further particulars, 


The Visitors’ committee fur the County Asylum, JVinwi-k, near 
Warrington, require tendera for wiring and fittings, &c. Specification 
may be obtained a* tle offices of the architects, Messrs. Crisp and 
Oatley and Mr. W. S. Skinner, Edinburgh Chambers, Baldwin- 
street, Bristol ; and also from the clerk to the committee (Mr. J. P. 
Muspratt), County Offices, Preston, where tenders must be lodged by 
noon of Dec. 20. Ап advertisement gives further particulars. 


As announced in an advertisement, the Rathmines District Council 
require tenders for boiler-house and engine-hou:e plant, condensing 
apparatus and pipework, switchboard extension, mains, and public 
incandescent lighting. Specification may be obtained (by manufac- 
turers) at the offices of the consulting engineer (Mr. Robt. Hammond), 
64, Victoria-street, Westminster, London, S. W., after Dec. 6. Tenders, 
addressed to the clerk (Mr. F. P. Fawcett), Town Hall, Rathmines, 
Co. Dublin, must be delivered by 4 p.m., Jau. II. 


Oldham Electricity committee require tenders for an ejector- 
condenser and two motor-driven circulating pumps. Specification, 
&c., can be obtained from the superintendent (Mr. A. Andrew), Gas 
and Water Offices, Oldham, and specifications and drawings can also 
be seen at (but not obtained from) the office of the consulting engi- 
neer (Dr. Alex. B. W. Kennedy), 17, Victoria-street, Westminster, 
S.W. An advertisement gives further particulars, and tenders must 
be sent to Mr. Andrew by Dec. 18. 
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Р Wakefield Corporation require tenders for а 550 H. p. high-speed | from Jan. 1. A list of the contracts and iorms of tender may be 
triple-expansion enclosed engine and a 400kw. direct-driven alter- | obtained from the stores superintendent (Mr. Weeks), Doncaster. 
nator. раа may be obtained from the electrical er Vale. Tenders to Stores committee, King’s Cross, London, N., by Dec. 4. 
(Mr. ie W шот А, Corporation p oe т \ ы Partick Bargh Commissioners require tenders for electricity metera, 
Wakefield, and tenders must be addressed to the town clerk | Jemand indicators, and fuses. "lenders to Town Clerk, 97, West 
(Mr. Chas. Jas. Hudson) before Dec. 14. An advertisement contains | p egent-street, Glasgow, before noon Dec. 4. : 
further ришет "- u ; | Trustees of Hightown Wesleyan Church (Crewe) require tenders 

Ilford School Board invite tenders for wiring and fitting (for for electric lighting of church. Tenders to Town Clerk by Dec. 10. 


about 200 16 ср. lamps) their Melbourne-road Higher Grade ; 5 . 
School for the 8 light. m may be obtained of the Brighton Corporation invite tenders for points and crossings, sole 


architect (Mr. C. J. Dawson, F.R.LB.A.), 7, Bank-buildings, Ilford, Plates, manhole covers, tie bare, fith bolte, &e. Tenders by Dec. 6. 
and tenders must be sent to the clerk (Mr. W. J. Rendall Moore), Brighton Corporation also require tenders for the construction of 


solicitor, School Board Offices, Cleveland-road, liford, by 4 p m., the permanent way of their electric tramways. Tenders by Dec 13. 

Dec. 17. An advertisement gives further particulars. Kendal Corporation invite tenders for electricity generating plant, 
Fulham (London) Guardians require tenders for wiring the &c. Tenders to town clerk's office by Dec. 8. 

Children’s Home. Forms of tender may be obtained from the | Copenhagen Corporation require tenders for three 530kw. dynamos, 

architect (Mr. А. Saxon Snell), 22, Southampton buildings, Chancery- | 8Witchboard, &c. Tenders by noon of Jan. 3. 

lane, W. C., and tenders must be delivered to the clerk (Mr. Е. J. | Tenders are invited until Dec. 20 by the Chinchilla (Spain) 

Mott) by 10 a.m. Dec. 20. An advertisement gives further particulars. | municipal authorities for the concession for electric lighting for 
Trimdon Grange Colliery Co. (co. Durham) require tenders for | 20 years. Tenders to El Secretario del Ayuntamiento. 

various stores, including electric light fittings for 12 months. Tenders Kertsch (Russia) Municipal Council require tenders for electric 

to Messrs. Walter Scott (Ltd.), Tiimdon Grange Colliery by Dec. 14, | tramway concession. Tenders to Banque de Commerce de l'Azoff 


Dublin Electric Lighting committee invite tenders for erecting Don, Kertsch. 
electricity station buildings ani chimney shaft at the Pigeon House. TENDERS RECEIVED AND ACCEPTED. 


Tenders by Dec. 13. ; 
; s In our issue for Oct. 26. we gave a list of successful tenderers for 
The cle OR i ae ET a for wiring the | the plant, apparatus and material required for the Durban Corpora- 
VJ tion electric tramways. These tenders were advertised in The 


— — 


Reigate Corporation require electricity meters. Tenders by | Electrician ior June 8, and on June 15 an extension of time for 
Dec. 19. sending in tenders was notified. Industries (published at Durban) 
Leigh . require tendera for mains, motors and starting of Oct. 18 publishes the complete list of tenders sent in. Parts A 
about 1,000 220. volt incandescent lamps. Tenders by | and B of the contract, which have been secured by Messrs. Macartney, 

McElroy & Co. for a total sum of £35,594. 103. 10d., consist of (A) 
poles. and overhead equipment, (B) electric motor cars ; and Part C, 
which has been secured by Messrs. Dick, Kerr & Co., for 
£20,940. 10». 10d., is for steam and electric generating plant. 
Babcock and Wilcox boilers and Yates and Thom engiues are to be 
used. There are to be 22 double-deck cars, having each accommoda- 
E.M.F. cells. Tenders to Mr. L. J. Dunham, acting town clerk, | Ж БОШ aei 555 5 
Town Hall, Walworth-road, S. E,, before noon Dec. 3. | number of tenders received as evidence that the terms of the 
Blackpool Corporation require tenders for arc lamp carbons and ! contract and the conditions of the specification met with generally 
oils for one year. Tenders to Borough Electrical and Tramways | favourable consideration from British contractors. Prior to the 


switches, an 

Dec. 17. 
Hendon Urban District Council invite tenders for the supply and 

erection of electricity generating 7 50 and apparatus. Tenders to 

e to Council, Public Offices, The Burroughs, Hendon, by 4 p.m. 
ec. 3l. 


Borough of Southwark (London) require tenders for certain back 


Engineer by Dec. 17. еш of the specifications (which were drawn up by the 
Manchester Tramways committee invite tenders for 12 workmen’s | Durban borough engineers) Mr. J. Roberts, borough electrical 
electric tramcar bodies Tenders to Chairman by Dec. 1. engineer, personally inspectel the principal power stations in 


i | : ae à England and America. 
Birkenhead Corporation invite tenders for a 5 The following firms tendered for Part C only :— 


instruments for the Craven-street generating station. | 
T ; Mather and Platt, Manchester eese eee nne £23,176 0 0 
а ^ m (Mr. Alfred Gill) Town Hall, Birkenhead, by 4 pm. Davey, Paxman & Co., Colchester 25,452 15 0 
с Г T Ditto ditto (alternative)...... 27,001 10 0 
The directors of the Great Northern Railway Co. invite tenders Clayton Eogineering Co., Manchester .............. 24,315 1 6 
for supply of new, and purchase of old, stores for 12 months D. Stewart & Co., Glasgow . . . 27,68 10 0 
8 ЫА 3S See ES жым - — —— -aM Se ee 2 тч «Бшш: мылы 22 "x 
Time of comple- ' Total Total 
Durban. Tenderers. tion in months. abe Part A. | Part В. А ара В. Part C. - contract. 
Lowdon Bros. & Co., Dundee . is 1 £17,287 0 6,616,905 0 0£33,192 0 6 £21,337 0 054,400 0 0 
` Ditto ditto 099«00509090090299200009059U0€ TT) 2 i T | 16,015 0 0 55,502 0 ТТІ 
Reunert and Lenz, Durban and Johannesburg 10 to 12 1 16,427 15 5 18300 0 0 34,727 14 3 22,850 0 0 56,577 0 0 
Ditto ditto . .— | ..... T 2 2 22,150 0 0 38, 577 14 3 23,600 0 0 61177 0 0 
J. G. White & Co., New York and London 9 to 11 1 19,883 1 2 18,296 0 0 38179 1 2 22,209 0 0 58000 0 0 
Ditto dit to e m 2 E i 18120 0 0 38,003 1 2 22,209 0 0 57824 0 0 
R. W. Blackwell & Co., London . 10 to 12 1 | 19241 6 3 21,702 6 8 40,945 15 4 20,417 10 0 59,862 17 9 
Ditto ditto . . 2 : 25447 5 2. 42,688 11 10 20,417 10 0 61,777 16 3 
Ditto ditt tex ern $ T 21,702 6 8 40,945 15 4 24,017 10 0 63,562 17 9 
Ditto iii no Ono ror pierda 3 4 j 25,447 5 2 42,688 11 10, 24,017 10 0 65,107 16 3 
Macartney, McElroy & Co., London 12 to 14 1 | 16,994 10 10; 18600 0 0 * 10 10 25,255 0 0 600,849 10 10 
Ditto ditto 3“ "үе " 2 5 18,820 0 0 36,814 10 10 252:5 0 0 61,069 10 0 
Brush Electrical Engineering Co., London ......... | {12 f. o. b 1 | 18,947 12 0| 25498 0 0 42,445 12 0 24,175 0 0 66,620 12 0 
Ditto dito . . | ...... | London 2 yi 22,516 0 0 41,323 0 0, сез . 
Crompton & Co. (Ltd.), London Tm | 16 to 19 1| 21,532 13 3| 20,397 0 0 41,729 15 3 25,793 0 0 67,527 0 0 
Siemens and Halske, Durbaan ...... | 11 to 18 1 | 25,379 0 0| 19534 12 © 44,915 12 0 25,742 0 0 68,500 0 0 
Ditto ditt ⁊ . | $ 2| 23008 0 0| 19,534 12 0 42,542 12 0 25.742 0 0 66,129 0 0 
Dick, Kerr & Co., London . . 1 8 to 11 1 | 22,096 0 0| 22,424 0 0 44,520 0 0 126240 10 0 70,598 0 0 
Ditto FT | : 2 „ 23,165 0 0 45,261 0 0 en ж 
*Ditto ditto" КРЛ О Es ji 5 iis was — 21,579 10 0 65598 0 0 
Hubert Davies and Spain, Durban 10 to 12 1 18457 6 9, 24,226 0 0 42,685 6 9 26628 0 0 69,311 0 0 
Ditto e о : 2 : | 22.730 0 0 47187 6 9 Е si 
Reiners, Von Laer & Co., Port Elizabeth ............ 15 1 25446 2 10 24,972 0 0 50,258 210 216000 0 71,838 0 0 
British Schuckert Electric Co., London. m 1 26,839 17 10 21,950 0 0 48,789 17 10 28,725 0 0 75,500 0 0 
Ditto ditto Msc | 8 2 ji | 21,620 0 0 48,550 17 10 id ЧЕ 
Hamilton & Co., Port Elizabeth ........................ TA .. 25446 0 0 24,792 0 0 50,258 0 0 28650 0 0 78,100 0 0. 
Witting Bros., London (Electricité and Hydraulique) з . . 125,368 0 O, 26,500 0 0 151,668 0 0 26,350 0 0178018 0 0 
George Hill & Co., Manchester э |... 26,625 14 0 25,050 0 0 49,076 14 0 is T | 
* Accepted for А and D. t Accepted for C. 


+ Mesers. Hubert Davies and Spain also sent in eight alternative tenders for part C ranging from £24,010 to £30,723. 10s, 
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Devonport W have acoepted the following tenders in 
connection with their electricity supply undertaking :— 
A. Н. Coles (buildings, exclusive of chimney and flues) ... £5,433 


S. Z. de Ferranti, Ltd. (two vertical steam engiues)......... 3, 
Electric Construction Co. (two generatora, balancer, battery 
booster and motor) ен ове нан аа 5,659 
Ditto (switchboardv o *, 2922 
Ashmore, Benson, Pease & Co. (storage battery) ........... 2,600 
Higginbottom aud Mannock (overhead 10-ton craue) ) 526 


Nine tenders were received for the buildings, 22 for the steam 
engines, generators, &c., 11 for the switchboard, and seven for the 
storage battery and crane respectively. 

The following tenders were also recommended for acceptance : — 


Babcock and Wilcox (two boilers and mounting) £1,950 
Е. Bennis & Co. (stokera and automatic steam damper)... 535 
E. Green & Son (economiser) .................................... 440 
Glenfield and Kennedy Co. (tanks and meter 214 
Carruthers & Co. (valve chest . oeo — 60 
Mather and Platt (grease filter . 70 


The following tendera have been received by the London County 
Council for the supply ot arc lamps for the Victoria Embankment 
and Westminster Bridge :— 


Gilhert Arc Lamp Co. £2,209 18 6 | Oliver & Co............. £2,910 11 6 
D tto (alternas. ve) Ditto (alternative) 2,676 2 0 
(accepted) ) 2515 0 0 | Crompton & CO 2598 0 0 
General Electric Co. 3,320 0 0 | New Century Arc 
Verity's Limited...... 2,959 12 0 Light Co 2,330 0 0 
The following tendera have been received for wiring the Glasgow 
Exhibition buildings :— 
Claud Hamilton, Ltd. (industrial hall) ...... ........... £694 9 6 
Lowdon Bros. (machinery hall) ........................... 327 0 0 
Ditto (grand avenue VV 214 17 0 


Ayr Town Council have accepted the tender of Messrs. Siemens 
Bros. & Co. for the supply of а 200kw. steam dynamo (Belliss 
engine) at £2,505. 


Aberdeen Gas and Electric Light committee have accepted the 
tender of the Johnson- Lundell Electric Motor Co. for a 420kw. set for 
the Dee Village electricity station at £3,990. 


Wigan Corporation have accepted the tender of Messrs. A. Haacke 
& Co. for boiler and pipe covering. 


Rhyl District Council have accepted the tender of Measra. Thornton 
& Sons for erecting refuse destructor and electricity station buildings 
at £6,225. 

Bristol Electrical committee have acceptel the tender of the 
Electrical Power Storage Co. for a battery of E.P.S. cells at the 
Temple Back station, and that of Messrs. Higginbottom and Mannock 
for a travelling crane. 


Messrs. II. M. one & Co. (Ltd.), of 118 and 120, Charing Cross 
road, London, W. C., Britieh representatives of the Elektricitiits 
Aktien Gesellschaft vormals W. Lahmeyer & Co., report that a 
contract for generators and motor.dynamos for the Charing Cross 
and City Co.’s electricity supply station has been given to Messrs. 
Lahmeyer. The switchboard will be provided with Lahmeyer’s 
pa switching gears, which are arranged in euch manner that no 

igh-tension current is on the main board itself. Even the instru- 
ments recording the high-tension current are вә connected that they 
can be handled with perfect safety, as no high tension current 
reaches them. 


BUSINBSS NOTICES. 


The British Griffin Chilled Iron and Seel Co. (Ltd.) have 
removed their London offices from 18, St. Switbin's-lane to Cannon- 
atreet-buildings, 139, Cannon-street, E.C. Mr. W. Glenny Keagey, 
secretary of the company, has resigned, but continues his connection 
with the London offices of the New York Car Wheel Works at 
St. Swithin’s-lane. 


Messrs. A. G. Adamson and G. C. K. MacLennan (trading as 
Adamson Bros.), electrical] engineers, 22, Christopher-street, Finsbury, 
London, E.C., have dissolved partnerehip. Debts by Mr. Adamson, 
who continues. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Claims against W. Haines, electrician, &c., Bury New-road, White- 
field, Lancs., must be in by llth inst. Mr. T. H. Winder, O. R., 
Exchange-street, Bolton, is trustee. 


Claims against Geo. Bentley, electrical engineer, 63, Cross-lane, 
and 8, Grafton-street, Earlestown, Lancs, (formerly trading at 
8, Market-street, Earlestown), must be in by Dec. 11. Mr. G. F. 
Clarke, 71, Cross-lane, Earlestown, ia trustee. 


Wm. Clapham Priestley, electrical engineer (trading as Priestley 
and Taylor) 35, Grove-street, and Birstal, Leeds, has executed а 
deed of arrangement. Liabilities £276. 9s., assets £27. Mr. S. R. 
Fuller, 36, Park-row, Leede, is trustee. 


A deed of arrangement has been executed by (тео. Margetta, elec- 
trical engineer, 53, Brown-street and 621, Rochdale-road, Harpurhey, 


Manchester. Liabilities £1,358, 188., assets £1,408. 10s 4d. The 
trustee is Mr. R. V. Critchley, 6, St. James-square, Manchester. The 


principal creditors are :— 


оогез, Farrell & Со. ......... £570 | McClure and Whitfield ....... 27 
Telegraph Manufacturing Co. 227 | Crossley Bros £22 
Dorman and Smith.... 187 | Clayton, Turner & Co........... . 18 
Alley and McLellan .. ... ..... 142 | Penistone Electric Co............. 15 
Veritys Limited .................. 52 | British Thomson - Houston Co. 12 
Johnson and Phillipe 51 | Chloride Elec. Storage Synd. ... 11 


Sale by Auction —Catalogues are now ready of the important 
sale by public auction, by Messrs. Wheatley Kirk, Price & Co., at 
Oldbury, near Birmingham, of the freehold land and works lately 
in the occupation of the Aluminium Co. (Ltd.), whose business ha: 
bsen removed to Weston Point, near Runcorn. The works are 
situate 54 miles from Birmingham, and adjoin the Great Western 
Railway. The position is in the midst of an important industrial 
district, and the centre of the Staffordshire coal and iron industry. 
A long canal frontage, with private bisin, is also available The 
en contains general views of the buildings and a coloured 

an. 

At the conclusion of the sale of the land and works, the auctioneers 
will dispose of the valuable and modern electric lightinz and power 
plant, engines, boilers, pumps, dynamos, combined light and power 
shafting and miscellaneous stock and stores, &c., at present installe 1. 
The 250 lots which this part of the catalogue describes, include 
Willaus, Robey and other engines; Danke, Babcock and Wilcox, and 
other boilers; Crompton, Castle, Manchester” and other 
dynamos and accessories. À number of photographs of the machinery 
are given in the catalogue, and indicator diagrams of the engines 
are also shown, making the publication a useful guide to intending 
buyers This is one of the most important sales of high-class 
machinery in excellent condition that has been held for some yeara, 
and it is anticipated that an influential class of buyers will be 
attracted to Oldbury. The sale takes place on Wednesday, Dec. 5, 
at 10 for 11 o’clock prompt. Catalogues (price 6d.) can be obtained 
of the Auctioneers, 46, Watling-street, Queen Victoria street, 
London, E. C, and Albert Chambers, Albert-square, Manchester; or 
of the Solicitors, Messrs. Baker, Blaker and Hawes, 117, Cannon- 
street, London, E.C. 


Plant for Sale.—Messra. A. Verey & Co., Dover, adverti:e in 
another column some direct-current electric motors for sale. 


To Let.—A suitable site for electricity works adjoining Shepperton 
station is advertised in another column. 


B. T. H. Plant.— Illustrations accompany a description of slow 
ani molerate-speed motors (type M P) in pamphlet No. 80 issued 
by the British Thomson-Houston Co. The solid shank brush holder 
designed for use with carbon brushe; is shown in the illustration. 


r E - z — —-—— - 


The brushes are provided with a flexible conductor made in one with 
the brusb, assuring perfect connection. Adjustment of brush pres- 
sure on the commutator is made by thumb nuts and springs, as shown. 


Electric Power Transmission Co.—A preliminary list of electric 

wer and traction plant and accessories has been issuel by the 
Electric Power Transmission Co., Birmingham, and can be obtained 
on application. Standard continuous-current steel-clad motora, 
automatic starting switches and rheostats, &c., are illustrated. 


Fire, — We are informed that the recent fire at the works of 
Messrs. Joseph Sankey & Sons does not in auy way affect their 
output of stampings, as the stamping works are situate some distance 
from the scene of the fire. 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
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machines, which are not separately specified) from Nov. 21 to Nov. 26, 
with the ports of destination :— 

Africa— Alexandria, £78 ; Beira £150 (telegraph material) ; Cape Town, 
£198 ; Durban, £122 ; East London, £259 (telegraph polee) ; Port Eliza- 
beth, £153 ; Port Said, £125.  Argentina—Duenos Ayres, £165 (including 
£81 telegraph material); Rosario, £510. Australasia— Adelaide, £500 ; 
Auckland, £54; Fremantle, £411; Melbourne, £205 (including £16 
telegraph material); Newcastle, £32 ; Sydney, £1,234; Wellington, £25. 
Austria—Trieste, £23. Beyium—Ostend, £546. Brazil Rio Grande, 
£60 (telegraph material); Rio Janeiro, £832 (including £801 telegraph 
material. Canada — Montreal, £150. Ceylon—Colombo, £46. Chui— 
Antofagasta, £157 (telegraph material); Santiago, £213; Valparaiso, 
£55. China—Shangbai, £149. Colombia —Santos, £34 (telegraph mate- 
rial). Germany—Hamburg, £300 (telegraph material); Nordenham, £1,000 
(telegraph cable). Gibraltar, £16. Holland —Amsterdam, £61; Rotter- 
dam, £80 (telegraph wire). India - Bombay, £75; Calcutta, £607. 
Japan—Nagasaki, £60. Multa, £219. Russia—St. Petersburg, £30. 
Straits Setllements—Penang, £156 (telegraph material); Singapore, £356. 
Sweden —Karlskrona, £107 (telegraph wire) ; Stockholm, £16 (telegraph 
wire). Total, £9,252, against £147,520 in tbe corresponding week last 
year (Nov. 22 to Nov. 28). 


COMPANIES’ MEETINGS AND REPORTS. 


—єө—— 
British Westinghouse Electric and Manufacturing Co. 
(Ltd.). І 


The first annual general meeting of this company was held on Friday 
last, under the presidency of the Hon. R. CLRRE Parsons, M. I. C. E., A. I. E. E. 

The ASSISTANT-SECRETARY (Mr. Bannister), read the notice calling 
the meeting, and the report of the directora was taken as read. 

The CHAIRMAN explained that he was occupying the chair owing to 
tlie absence, through ill-healtb, of Mr. Benson. He congratulated them 
on the company's sales during the past year, which had amounted 
to £550,000, as against £266,528 in the previous year, as stated 
in the prospectus, The sales last month were £32,550, and for the present 
month they had been во far £51,890. These resulte, too, were from their 
trading with machinery procured from the American company, and they 
naturally expected that it would be much larger when the works of the 
company at Manchester were completed. Within the next few days they 
hoped to secure orders amounting to £40,000; and they were also 
preparing tenders for sales, which they had every reason to expect they 
would obtain, amounting to £104,000. No doubt many would have 
wondered how it was that with the large turnover of last year a net profit 
of only £10,777 was shown ; but the company's position was peculiar. 
Although the American company had been trading here for some years 
and had made a considerable position for themselves, the concern which 
this company were now engaged in was а very different one. They were 
expending at a very rapid rate. They were puttiog together a manufac- 
turing company which would have a staff soon of from 3,000 men to 5,000 
men. Highly-paid officials had to be engaged, and when the works at 
Manchester were completed they looked forward to haviog them 
furnished not only with machinery but also with a moet efficient 
staff. This could not be done for nothing. The consequence was 
tbat the scheme by which their undertaking was started—namely, 
that the American company should guarantee the interest upon the 
preference ehares for two years, was arranged specially to meet 
the position of the company, and it had done so admirably. As, however, 
the works would not be finished in the time anticipated, they had 
approached the American company and had asked them whether they 
would make up any deficiency in the dividend of 6 per cent. on the prefer- 
ence shares, continuing their guarantee until the works were completed. 
He had just received a telegram from America from Mr. Weatinghouse 
stating that the matter was receiving their careful consideration. Various 
reports had reached the directors’ ears to the effect that the company had 
abandoned the construction of their works at Manchester. This he denied, 
and, pointing to a map and plans, he indicated the extensive properties 
which had been purchased by the company on the Trafford Park Estate, and 
explained the magnitude of the works in course of construction, as well as 
their admirable position for the company's purposes. The equipment of 
the works and of the company in regard to their staff, which was one of 
the most important points in & manufacturing concern, had had the 
directors' most careful attention, and they had selected in this country 
a number of young engineers who had received the highest pos- 
sible training in their technical colleges throughout the country. These 
young men had gone to America to the works at Pittsburg, where they 
were undergoing а careful training in every branch of electrical engineer- 
ing. The directors wished—and this was al-o the desire of their American 
friends—tbat this company should as far as possible be made an English 
company, and employ as far as possible English engineers ; but it was 
necessary—at all events at the outset—to obtain a certain number of 
American engineers, who had been carefully trained for years, in order to 
start the business properly in this country, and to run it until tbe com- 
pany bad obtained properly educated English engineers, knowing the 
rewest processes in the American shope. Upwards of two-thirds 
of the capital in their company was English, and the trade 
done by them would eventually be carried out not by foreigners 
but by Englishmen, and on the most advanced principles. During 
the past year many of them might possibly have seen the com- 
pany's exhibit at the Agricultural Hall, where they showed a complete 
system of electric tramways such as would be suitable for the streets of 


London—not in the centre of London, but streets especially on the south 
side of the Thames, where there were over 100 miles of tramway now being 
worked by horses. They expected before long to be in a position to submit 
a complete proposal for the electrification of the tramlines on the south 
side of the river, and they also hoped that ere long a complete tramway 

stem would be adopted in London which would compare favourably with 
the great system of electric traction worked in the United States. A most 
important point had arisen in the last few days—namely, the electrification of 
the underground railways of London. For таюу months the board had been 
busily engaged on this most important matter. Within the last two months 
the Metropolitan and the District Railway companies had issued an invi- 
tation to the leading manufacturers of electric machinery asking for schemes 
to be submitted to them for carrying out this great work. The directors had 
given the matter most careful attention, and, in order to submit as com- 
plete a proposal as possible to the railway companies, it was found that it 
would be absolutely necessary to apply to Parliament for powers for doing 
certain things in connection with the running of the railways. The 
powers which they had asked for had reference to this—that they would 
present a proposal to supply the entire outfit of electrical machinery, 
rolling stock, &c., to the Metropolitan and District Companies at a given 
figure. Payment for the work might be in the shape of Lloyd’s bonds, 
which would be issued to the contracting parties on the certificate of the 
railway engineers, and the bonds would be negotiated by this company in 
any way they might think fit. Another proposal which they intended to 
submit, and for which they had asked Parliament to sanction powers, was 
to lease the sites for the generating stations for which the railway com- 
panies had secured Parliamentary powers, to erect on those sites the 
necessary generating stations, to lay the necessary conductora, and to 
supply the rolling stock, and all that was necessary for carrying 
on the traffic, and tbat they should receive from the railway com- 
panies а guarantee upon their receipts. This would be practically 
in the form of а contract with the railway compenies, and would 
not interfere in any way with the debenture, preference, or any other 
proprietore, of which there were a large number. Before presenting 
this application to Parliament the directors took the opportunity, as he 
thought was only right, to mention the matter to the chairman of the 
District Railway and also to the chairman of the Metropolitan Railway, 
but unfortunately the latter was ill, and was not able to receive them. 
Their sole object in presenting this application to Parliament was with 
this view—that they might be in a position to carry out the contract with- 
out hindrance or delay if the railway companies should think fit to entrust 
this company with the work. He wished the shareholders clearly to 
understand that their proposal had been entirely straightforward, and not 
with any view of hsmpering the railway companies in any way. It was 
merely that they might have the powers which they thought necessary, 
supposing their propoeal for carrying out the work should be the one that 
was thought to be the most advantageous. Possibly it might not be so 
considered, and then their application to Parliament would naturally 
be inoperative. With regard to the expenditure which was necessary upon 
the works at Traffurd Park, an issue would shortly be made of 25,000 
shares of £5 each. Although these shares were fully underwitten the 
directora would have much pleasure in doing their utmost to secure the 
applications of any preference shareholders for the issue. He concluded 
by proposing a resolution for the adoption of the report and accounts aud 
the payment of the balance dividend on the preference shares. 

Mr. Sheriff JOSEPH LAWRENCE seconded the motion. Referring 
subsequently to the proposed change from steam to electric traction on the 
Metropolitan and District Railways, he rewarked that it was a great 
problem, and he maintained that no electrical manufacturing company in 
Great Britain, or even in Europe, could fairly claim to be better able to 
handle the problem than this company. It should be remembered that 
theirs was not a financing company, but a purely manufacturing company, 
and it was from this standpoint chiefly that the problem would be solved. 
If any finance were brought into the matter it would bs a secondary feature. 
Fortunately, they had been able bitherto (and he hoped they would con- 
tinue) to keep clear of entanglements in the way of finance, but at the 
same time the board and the shareholders would have to keep their minds 
alive to the possible development on a large scale of electrical work in this 
country. We were eo much behind in this matter that the chances were 
now that the swing of the pendulum might go violentiy in the opposite 
direction, and we might be overwhelmed in the course of the next two or 
three years with great schemes for dealing with the traffic of London. 

Mr. J. ALLEN asked whether the shareholders could be given an idea 
when the erection of the plant would be completed, 8) as to enable the 
company to manufacture their own machinery. 

Mr. FERGUSON said he supposed that until the works were completed 
they would not be able even to attempt to deal with the work referred to 
on the Metropolitan and District Railways. 

The CHAIRMAN, in reply, stated that they were certainly bebind in 
the completion of the works, but he explained that this was owing to the 
fact that it had been deemed advisable to place the contract in the hands of 
English firms. Possibly by the end of next year they would bs in a fair 
way to cominence 3 at Manchester, but he did not think that tliey 
could do so much before that. Thie, however, would not prevent them 
from carrying on their trade as rapidly as they bad done in the past, and 
even more rapidly, the American company having recently practically 
doubled their works. If they got the contract for the work on the under- 
ground railways, they would certainly be able to carry it out, because all 
the machinery which they would require would be manufactured in 
America. : 

The resolution was carried unanimously. 

On the motion of Mr. ANNAN BRYCE, seconded by Mr. LAWRENCE, 
a vote of thanks was passed to the Executive committee and the ataff. 

The auditore, Messrs. Deloitte, Dever, Griffiths & Co., having beeu re- 
elected a vote of thanks to the chairman brought the meeting to a close. 
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NEW COMPANIES, STATUTORY RETURNS, &c. 


— 9 ——— 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.)—Regis- 
tered Nov. 20, with a capital of £750,000 in £5 shares, to carry on the 
business of tramway and light railway proprietors and contractors, elec 
tricians, electrical and general engineera, motor, cable, wire aud accumu- 
lator manufacturers, makers of rolling stock, &c. 


ISIDOR FRANKENBURG & CO. (LTD) —Registerel Nov. 22, with a 
capital of £250,009 in £10 shares, to acquire the business carried on by 
Mr. Isidor Frankenburg, at Greengate, Salford, Manchester, апі to carry 
on the business of and dealers in electric cables, waterproof rubber and 
leather goola, £c. The first directors are Isidor Frankenburg (permanent 
governing director), Merton F. Frankenburg, and Ralph Frankenburg. 

LYNDHURST ELECTRIC LIGHTING AND TRACTION CO. (LTD.) Regis. 
tered Nov. 20, with a capital of £50) in £1 shares (250 founders’), to carry 
on the business of tramway and railway constructors and proprietors, 
suppliers of electricity for light, heat, motive power, &e., electriciaus, elec- 
trical and mechanical engineers, promoters, & . The subscribera include 
Mr. C. J. Wharton, consulting engineer, Palace Chambers, Westminster. 


NEW CENTURY ARC LIGHT CO. (LTD.)—Rezistered Nov. 19, with a 
capital of £30,000 in £1 shares (5,000 preference), to carry on the business 
of suppliers of electric light, heat and power, electrical and general 
engineers, electricians, electrical apparatus manufacturers, &c., and to enter 
into an agreement with Mr. W. G. Davis, The first directors are M. Bush 
and A. C. Schonberg. 


RAWLINGS BROS. (LTD.)—This company was registered on Nov. 24, with 
a capital of £100,000 in £1 shares, to carry on the business of electrical, 
hydraulic, and general engineers, manufacturera of and dealers in accumu - 
latora, cables, wires, lamps, and all electrical instruments and accessories, 
suppliers of electricity, &c. The subscribers are J. J. Rawlings, engineer, 
W. R. Rawlings, electrical engineer, R. T. Smith, H. S. Rawlings, electrical 
engineer, F. Rawlings, engineer, G. W. Rogera, and C. Rawlings, electrical 
engineer. The first drectors are Messra. J. J. and W. R. Rawlings, and 
R. T. Smith. 

UNITED RAILWAY AND TRADING CO. (LTD.) — Registered Nov. 22, 
with a capital of £500,000 in £5 shares to carry on in America the 
business of constructors and proprietors of railways, tramways, and tele- 
graph and telephone lines, and to carry on the business of electrical and 
mechanical engineera, contractora, merchants, &c. 


WHITTAKER BROS. (LTD.)—Registered Nov. 20, with a capital of 
£7,000 in £1 shares, to carry on at Dudley, Kidderminster, and elsewhere 
the business of electrical and general engineers, telephone and telegraph 
constructors and owners, suppliers of elec: rie light and power, electricians, 
manufacturers of electric and other motor cara and launches, cable, wire, 
aud electrical apparatus manufacturers, &c. The first directors are 
un ена (chairman), J. H. Whittaker, B. W. F. Whittaker, and 

. G. Marsh. 


CITY NOTES. 


— — 


MEMORANDA.— Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 291d. per oz. (Nov. 29). Consols (23 per cent.) 981—988 for 
money, 981 —983 for account; 2% per cent. 974—98 (Nov. 29). Stocks 
and Shares Continuation Days, Dec. 1l and 24; Ticket Days, Dec. 12 
and A Pay Day, Dec. 15; Mining Share Carry-over Days, Dec. 10 
and 21. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT (BERLIN).—The report 
of the directors of this company for the year ended June 30, which will 
b» presented at the general meeting on Dec. 6, recommends the payment 
of a dividend of 15 per cent. on 47,000,000 marks and 71 per cent. on 
15,000,000 marks recently issued. The company does an extensive foreign 
business, the agents in this country being the Electrical Co. (Ltd.), 122 
and 124, Charing Cross-road, London, W. C., and the report states that all 
departments were busily engaged, and that the outlook is extremely 
satisfactory. Reference is made to the 3,000kw. machine exhibited 
in Paris, and which has been described in The Electrician. Altogether 
16,418 machines, representing 153.241kw. were turned out last year, 
against 11,438 machines and 145,499kw. in the previous year. Some 
interesting particulars regarding the progress of the Oberspree Cable 
Works are next given, апа once more the output of the incandescent lamp 
factory amounted to 1,000,000 lamps. As soon as the necessary staff 
arrangements are made the manufacture of the Nernst lamp for the 
market will (the report states) be undertaken. In the electric traction 
department similar activity and progress is reported, and tramways repre- 
senting nearly 110 miles of track and 400 tramcars have been constructed 
or are in progress. Omitting the German Empire, work is being executed 
in such distant places as Santiago (Chili), Buenos Ayres, Seville, Jassy, 
Sofia, Aarhus, Malmó, Baku, &c., and in some casea concessions for lighting 
and traction have been obtained. Up to the present the company has 
erected 248 electricity generatiog stations and equipped them with plant 
equivalent to 210,000 n.r. The report refers with pride to the fact that 
for cach of the six exhibits at the Paris Exhibition а Grand Prix was 
awarded. After giving some information about the Bitterfeld and Rhein- 
felden Electro-Chemical Works, the new Riedler quick-speed pump, &c., 
particulars of the parent company's financial relations with the subsidiary 
companies are given. 

BRISBANE ELECTRIC TRAMWAYS INVESTMENT CO. (LTD.;,—This 
company, which has a share capital of £750,000, made an issue during the 
week of £400,000 41 per cent. first debenture stock at par. 


BRITISH ELECTRIC STREET TRAMWAYS (LTD.) Construction and 
Maintenance Co. (Parent).— Particulars will be found on another page of 
а company which has been established *' to acquire electric running powera 
in populous districts where none now exist, to construct underground 
electric railways, take over and equip old tramways with modern electric 
systems," and generally to act as a construction and maintenance company 
for electric traction enterprises. The nominal capital of the company is 
£300,000 n £10 shares. The present iesue is for the whole 50,000 shares 
at par, payable £1 on application, £4 on allotment, and the valance in two 
equal monthly instalments after allotment. There is an arrangement 
by which aubscribera for shares in the British Electric Street Tramways 
(Ltd.) participate in the founders shares of the Founders’ Syndicate (Ltd.). 
The prospectus states that the company will have its own extensive 
factories, plant and machinery." while it is to acquire important systems 
of electric tramway construction, with a series of letters patent by eminent 
electricians connected, with railway traction," and that these “will secure 
to the company many advantages in obtaining valuable contracts from 
municipalities and local bodies where the safety and convenience 
of the public are the firat consideration." It is further hinted 
that the company have an improved overhead system. The full pro- 
spectus is a lengthy document, and intending subscribers to this 
issue are advised to carefully study it ia their own interests, There is an 
absence of technical details, but the statements in the prospectus are 
obviously prepared for popular and not foi professional consumption. 
The subscription list opened on Wednesday and closes at 4 p.m. on 
Saturday, Dec. 1. Prospectuses and forms of application may be 
obtained from the bankera, solicitors, or auditors, and at the offices of 
the company, 34, Victoria-atreet, Westminster, S.W. Mr. Reginald 
Goodman, A. C. A., is secretary pro tem. 


ENGINEERING AMALGAMATION.—The undertakings of the Leeds Steel 
Works (Ltd.) and Walter Scott (Ltd.) are about to be amalgamated. 
The capital of the new company will, it is stated, be close upon £1,000,000. 

R. HOOD HAGGIE & ВОМ (LTD.)—Subscriptions are invited for an issue 
of 53,334 preference and 53,534 ordinary shares of £1 each in a company 
formed to acquire and extend the well-known business carried on by 
Messrs. R. Hood Haggie & Co. at Newcastle-upon-Tyne and elsewhere. 
The share capital of the company is £160,000 in preference and ordinary 
shares in equal amounts, of which the founders take 26,666 of each denom- 
ination. The list opens?tbis day (Friday), and closes on Thursday, Dec. 6. 


ISIDOR PRANKENBURG (LTD.)—It has been decided to convert the old. 
established business of Mr. Isidor Frankenburg, Greengate Rubber and 
Cable Worka, Salford, Manchester, into & joint-stock undertaking, and the 
company was registered on Nov. 22, with a capital of £250,070 in £10 
shares, 12,500 of which are 5 per cent. cumulative preference and 12,500 
ordinary sharea. The new company acquires an extensive indiarubber aud 
waterproofing business, establi-hed in 1866, as well as the progressive 
electric cable manufacturing business which was added in 1896, and which 
is at the present time (according to a private prospectus we have seen), 
earning subetantial profits. The whole of the gooda sent out by the firm are 
made at Manchester. The conversion to a limited liability company has been 
effected with a view of considerably extending the works and of interest- 
ing Mr. Frankenburg's employés in the business. To these employós a 
large proportion of the preference shares will be offered, Mr. Frankenburg 
taking the whole of his purchase money (£195,000) in shares —£125,000 in 
ordinary and £70,000 in preference shares. There are no debentures, 
and no public issue is to be made, as it is the intention of the vendor 
that the business shall remain in the hands of his family and employés. 
The firat directors are Mr. Isidor Frankenburg and his sons, Mr. Merton 
and Mr. Ralph Frankenburg, and it is intended that the remainder of the 
directorate shall be selected from the firm's chief employés. 


LEAMINGTON AND WARWICK TRAMWAYS AND OMNIBUS CO, (LTD)— 
This company has entered into an agreement with the British Electric 


—— — — — — oe -- — — 


_ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week Е | | No. AGGREGATE, 
Line. of ae eee 
ended | E or рес. weeks Amount. по. 
2 A ee Ч ы се —— 
1900 | £ £ £ | £ 
Aberdeen Corporation... Nov.24 | 695/+ 121 25| 18,105 + 2,551 
*Birmingham Tramways.| „ 24 4,246;+ 164 20| 91,097 + 4,589 
Blackpool Corporation... „ 22 200|+ 61| 34| 27,187 + 7,165 
Blackpool and Fleetwood , 21 162|+ 3, 21| 19,575 
Bolton Corporation ...... Pus ы тт "m T T 
Bradford Corporation.. „ 25 7144 345 34| 18404 + 4,940 
Brisbane Tramm . . Осі. 10 | 2,003/+ 394; 14| 26,112 |+ 5,180 
Bristol Trams & Carriage Nov. 23 , 2,704;+ 54 21| 70,274 — 1,540 
„Buenos Ayres & Belgrano] Oct. 28 3,421 1,208 17 40452 + 2,719 
Central London Railway} Nov. 24 | 5,755) 17 87,922 is 
City & South London Ry. „ 25 | 1,849/+ 814 21| 55,957 +15448 
Cork Elec. Trams » 22: 325|- 51 47| 19,520 + 1,462 
Dover Corporation .. „ 24 162+ 4 34 7,895 + 431 
Dublin & Lucan Rly. » 24 6lj+ 4 21) 2097 + 565 
Dublin United .. ... . » 23 3,181 f 254 21 88,580 10.305 
Dublin Southern Піяф... , 25 685 f＋ 10 21 21.592 Q 
*Dundee Corporation. | ET jeu "T 
*Glasgow Corporation. „ 24 8,841 — 206 ... m | " 
Hull Corporation „ 241.506 T 655 21 28,976 715,378 
Liverpool Corporation.. „ 17 | 8,157 + 1,195 46 364,551 | +47,321 
Liverpool Overhead Rly. „ 25 1,525 T 48 21 35,074 + 798 
2,594|+ 683 47 106,710 486.982 


Sheffield Tramways ...... „ 25 
- n : :** Partly electrical 
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- "Traction Co. for the sale of the tramway in Leamington and Warwick, 
which is to be converted to the electric overhead trolley system. The 


existing tramway is a horse-worked line 3 miles in length. The capital of | 


the company is £15,850, with 4 per .cent. debentures amounting to 
£4,600. The last dividend, paid in June, was at the rate of 5 per cent. 
The British Electric Traction Co. has agreed to purchase the existing 
shares at par, payable either in cash orshares. The payment to the existing 
share and debenture holders will be about £21,000. The re-laying of the 
track, electrical equipment, and power station will represent an additional 
expenditure of about £29,000. 

PEARSON FIRE ALARMS.—In a circular to the shareholdera of this 
company it is announced that certain negotiations, particulara of which 
have recently been placed before the shareholders, have been completed, 
and that a contract has been made for the supply of 4,000,000 ‘four million) 
Pearson instruments. In connection with this large contract a deposit of 
no less than £1,000 (one thousand) has been lolgel with the company: 
The communication under review notifies that the general meeting of the 
company will be held in December when, doubtless, the names of the 
parties concerned in th» purchase (or perhaps it із the hire) of these 
4,000,000 instruments will be made knowa. 


BOUTHERN ELECIRICAL INSTALLATION AND WIRING CO. (LTD.)— 
The annual meeting was held at Hastings last week. The report. covered 


1 


a period of 14 months, and stated that the profit on the installation busi- 

ness of the company, as distinct from the “free” wiring department, 

might be considered satisfactory, in view of the increased coat of labour 

| and material. With regard to “free” wiring, the directors found that it 
was difficult to transact business during the first nine montbs' working 
of the company, but definite progress was now being made in this depart- 
ment as the public were beginning to appreciats the advantages offered. 
A fresh i-sue of capital would shortly be made to provide for the develop- 
ment of the business, The balance profit was £39). 7s. 14., and after 
paying interest on preference shares (£126. 4s. 2J.) there remained a 
balance of £264. 23 114., out of which the payment of a dividend of 
5 per cent. to Sept. 50 was recommended and approved. 


STOCK EXCHANGE NOTICE — Application has been made to the Stock 
Exchange committee to appoint a special settling day in and to grant a 
qn to the 5 per cent. cumulative preference £1 shares and £150,000 

per cent. first mortgage debenture stock of the General Electric Co. 
(1900) Ltd. 

WESTERN TELEGRAPH OO. (LTD.)—An extraordinary meeting of thia 
company was held on Monday, under the presidency of Mr. ҮҮ. Andrews, 
chairman of the company, to confirm the res>lution passed at the meeting 
held on Oct. 30 last, amending Art. 110 of the Articles of Association. 
The confirmatory resolution was passed unanimously. 


ELECTRICAL COMPANIES' SHARE LIST. 


p | Awourr Laer PREVIOUS Prico | RATE PER Bustness Dons 
RESENT o» | Dmi- . МАМИ. WErer’s Prior, | Wednesday, Окхт. | Drvipxwp Dux. Durno Werk 
AMOUNT, Bares | re. Nov. 21. Nov. 28. | Yrevpen. | Expine Nov, 28, 

| | 
ELECTRICITY SUPPLY COMPANIES. | £ s. d. Highest | Lowest 
100,000 1 .. | Bl'ekh'th & Gr'nw'ch D'st'et Bleo.Lt.Ord. (fully pd. | 8 $ i ! e - - ses 
6,000 10 10/0 | Bournemonth and Pools Elec. Supply Огй.............. | 1 13; 12 13 314 1 - — - 
6,000 10 4/6 Do. 4 per Cont. Camulative Pref. ... ........... 19 11 10 ul 4 110 ne P И 
270,000 | Stock 19/8 Do. 43 por Oent. Dehenture Stock (red) ...... 12 105 102 105 466 — - А 
19,661 5 2/8 | Brompton & Kensington Electricity Supply Ord, ... 7 8 7 8 315 0 ^ - А 
12,000 5 3/6 Do. 7 por Cent. Preference „ . 8} 9% 84 94 813 8 | Marchand September 9 . 
20,000 5 1/6 | Calcutta Elec. Supply Ordinary (fally pald) . 6% 61 6{ 61 s. - UV ood 
50,000 5 4/3 | Oharing Oross & Strand Electricity Sapply Oorp. .. 98 10 94 шю 4 8 1 | Febraary and August 10 9i 
20,000 5 2/3 Do. 4} per Cent. Preference ..... à AUS Sink ной 5k 8 bk 6 815 0 „ „ z ө 
34,000 5 2/8 | Ohelsea Electricity Supply Огйїпагу................. 6 61 61 7 t 5 9 | Магоһ . 63 672 
£150,000| Stock 44% |* Do. 43 per Gent. D3benture Stock (red.) . 110 113 110 113 4 011 | June and December... - . 
$1,200,000 | $1,000 57 | Ohicago Edison lstMort.57 30 yr. Gold Bonda(red.) . | 100 110 100 110 41011 | April and October. . . ove e 
70,579 10 8/0 | Olty of London Electric Lighting Oed. . 42 35795 (ШЫК 1) 9 10 4 0 0 February and August 81 91 
40,000 10 67 Do. 6 per Cent. Cumulative Pref. ............. 13 13] 13 l4 | 4 5 ө | January and July... 131a 1:$ 
£490,000 | Stock 57 |* ро. брег Cent. Debenture Stock (red.) .. 125 13) 125 180 317 10 June and December...) 127 s. 
40,000 10 4/0 | County of London and Brash Prov. Ordinary... 8j 9} 8i 8j n AA. T 9 — 
20,000 10 6/0 Do. s per Cent. Camulative Preference.......| Lt 12 11 12 5 0 0 | Marchand September ove ose 
£200,000 | Stock 4177 Do. Deb. Stock Oerts. (all od) (red.) ... 103 111 103 111 4 1 10 e - - 
10,00 5 а Folkestone Electricity Sapply Co. Ordinary ss... Бї 6 5} 6 I 5H t 
11,000 5 — Hove Electric Lighting Ordinary. . 8 9 71 ek tre * . te 
15,000 5 107 | Kensington and Knightsbridge Ordinary sese - 12 13 12 13 4 1 6 | en e see 
10,000 5 6% Do. 6 per Cont. let Proference . . . „ 7 e 7 4 2 7 January and July. ... e 
110,000 3 London Electric Supply Ordinary. «ое... 11 di 1} E MEL * L EL 
49,840 5 3/0 Do, 6 per Cent. Preference ...... . . . 4t 5 44 5$ 8 91 e 2 . 
2250, 000 Stock 4% Do. 4 per Cent. lst Mortgage Debentures ..... | 10) 102 100 102 319 3 | Mar.,June, Sept.,Deo. aS id 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. . 13 14 12 13} 4 1 6 | April and October ..... 13} 13 
£220,000 | Stock 44% | Do, 4% per Cent. Dab.Stock First Mortgage. 112 115 112 115 | 813 7 | Juneand Docember ... — өө 
6250, 000 Stock 83) Do. 3 per Cent. Mort. Deb. Stock (red.). . 97 10) 97 10) 3 10 7 e 951 s. 
6,452 10 6/0 | Notting Hill Electric Огй!пагу................... acct’ Ii 54 144 153 410 4 | Maroh . e . 144 
10,000 5 5/0 | Oxford Electric Ordinary  ..... € 32584 er ЕСЕ " 64 bk 6k 3 16 11 T | ка jae 
300,000 1 / Ad a позай З 4 8 1216 0 — - one 
£135,000 | Stock 5% River Plate El. Lt. & Tr'ct'n, Ltd., 5% Ist Mor. Dob. . 75 85 75 85 618 0 | January and July ..... ese өөө 
15,000 $100 #2 Royal Electric Company of M Intreal Sharoa "929 * 139 209 18 ) 40) 4 о 0 April and October..;... | ... ... 
£115,500 100 44% Do. 4k per Cant. lat Mortgage Dabentures 102 104 E. 101 4g 3 Т T ace - 
40,000 5 5/0 | St. Jamos'a and Pall Mall Elsotrio Ordinary ..... ? 15 16 15 16 410 8 | February and August 15} e 
20,000 5 3/6 Do. 7 par Cant. Preferenoo ..... . 8 9 8 9 | 817 8 | T] - 8 
£150,009} Stock 20 Do. 8) per Cont. Dabonture Stock (red.) ot ^, 209 1:3 100 103 | Ye ID өөө - 
12,000 5 se Smithfiel! Markets Electric Supply Ordinary ..... . 2 z - 2| LE | s. s.s m 
£50,000] Stock 4% Do. BY DebsntatOS. д» чә cncctg ese e dees 866 5 85 95 85 95 44 3 РА А 
65,000 5 веб South London Electric 3apply Ocdlnar y... so- 2 3} | 2 3} s.. | өөө et — 
79,900 5 5/0 | Westminster Electrio Supply Ordinary ..... fada M 13 12 13 | 8.0 0 | March and September 123 12} 
29,437 Б "ТЇ Do. Da ауто AETI COREE EER pee eR OR eee EER eee Bee ee 114 12 1.1 12 | eee vee 124 12 
| 
| ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,000 10 4/0 | Blackpool and Fleotwood Тгатазуаув.................,. 14 18 14 18 315 0 ED А - 
£167,900 100 57 Brisbane Tramway 5 per Cont. D»03ntarea .....,... 103 105 104 108 | 415 0 | oes T 700 
50,000 10 732 Bristol Tramways and Carrlage Ordinary ........... 233 24} 23 24 з 8 11 | February and August - -- 
25,000 10 47 Do.  CaumulativePreference(fally pd) m 1 10% 19 315 4 | ove ies - 
£100,000 | Stock 47; Do. 4 por Cent. Dəbənturəs .....,..............| 118 12) li8 120 | 8 8 1 | February and August i; ves 
13,600 10 5/0 | British Columbia Electric Railway 5% Pref. ....., .. 9] 10} 91 10} 417 6 | May and November 105, - 
45,000 10 11/0 | British Elec. Trao. Ord. .. . . . . .... „% 1% 1 13g 14 6 17 11 | — 1475 111 
50,000 10 e, . decnep écsierir siio ende]! AA 13 13 13 4 5 9 | February and August 120 12% 
6350,000 | Stock 5% Do. p per Cant. Perpotual Dabentures .......| 12) 123 12) 123 4 1 4 - 121] T. 
40,000 5 3/0 | Buenos Ayres & Belgrano 6% “A” Oam. Pref.  ......| 4} 5} 41 Б} 514 3 - ^ 
27,500 5 T Do. e B" — . @ 0 0 00 60% „ „ | 4 4} 4 1 | see +.. 4] .. 
£320,000 | Stock 5% Do. брег Cont. Deb ntures . . . 104 107 | 104 107 415 5 | oe — - 
£120,000 | Btock 13/9 Do. 57 2nd Deb. St'k Prov. Corts. (all p i.) 98 9) 96 9) . see 98 - 
206,297 10 3/0 | Central London Ordinary ........ se . . . o 10? 10} 10 10} 217 2 June and December . 101; loj 
£855,000 | Stock 14% | Olty and South London Railway Con. Ordinary 54 68 52 L6 2.9 7 | February and August 55 2 
37,500 10 1757 5 Do. Ordinary (Nos. 22,501 to 60,09 )) ...... .. ..| 1 54 4 5 213 9 ” ” 5} ova 
£150,000 | Stock 5% Do. 5 per Cent. Perpetual Preference (1891)... 138 143 133 143 | 8 911 ” „ et I 
£200,000 | Stock 57 Do. (1896) MP 139 135 130 135 811 1 | — 3v Фә 
821,315 Stock 4Z | Do. 4 por Cont. Perpetaal Dabentare ..,...... . 113 123 118 123 | 8 5 1 | May and November... 1214 aen 
60,0C0 10 Dablin Unitei Trams. (1895) Ltd., Ordinary ..... E 17 14 17 18 баа | ves 171 А 
59,987 10 a= Do. 6 per Cent. Ргеѓегепсе ..... ......, e LOE 16] 16} 16} | ‘ak { 
£300,000 100 ius i Do 34 por Сеп", Mort. D393, (r81.) ..4...... se| 102 105 192 105 | ton | e | , : 
20,000 10 | 74% HMmperial Tramways Ordinary. nnn 2! 23 21 2 312 8 | March and September , 
10,000 10 67 | Do. 6 per Cent. Preferences. een 141 15 114 15 813 8 " - өөө 
£300,000 Stock 44% |t Do. 41 per Cent. Debanture ...... oo eee esos: LAS AES 113 115 3 17 11 January and July ..... as e 
80,000 10 1/3 | Kidderminster & District E. L. & Tr'ct'n 6% Pref, .. 417 7 May and November .. ЧУ өөө 
37,600 10 3% | Liverpool Overhead Railway Ordinarg...... . 813. 9а | 84 9} | 4 9 6 | February and Aaguat - - 
10,000 10 57 Do. брег Cent. Preferenos . . e . es 13 13} 13i 13% 1150 * „ - - 
£125,000 Stock 47 Do. 4 per Cent. Dobenture .. -. 101 108 101 108 317 0 January and July .... son 4 
£60,000 100 5% | Montreal Scr’t R’lw’y St'rl'g 5% Mori. Dabs. (1905) 101 1)8 101 103 415 0 * 
£140,000 100 447 Do. Sterling 447 Debentures (1922) . .....| 103 105 103 105 4 6 4 ХА a | ке 
21,000 5 .. | New General Traction Ordinary. . . е. 3} 4 3k t T - sis ons 
60,000 5 6/0 Do. 6 por Cent. Camulative Preference .... 4k $ | 41 $1 5 11 3 Мау Amm 5 - 
4,000 10 44i Oldham, Ashton and Hyde Elec. Tramway Ord....... Бу ^ N February and August ess - 
4,000 10 6/0 vo. 5 par Gent. Preference . o „е ee eee eee 413 0 " T zm I 
13,334 11 Potteries Electric Traction Ordinary ............ 9 11 12 103 lii - sae soo m 
110,000 10 5/0 Do. 5 per Oont, Oumulative Preference ......... 10 11 19 11 4 10 1! Fobruary and August - ee 
£125,000 Stock 37/0 Do, 4j per Cont, Dobenture Stock. . . „„ 102 105 102 105 4 5 9 — s. I 
92 38 92 Б з з 2 Jinsi Door uber . - i — 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 


Previous Price RATE РЕҢ pene — 
LAST ednesday ENT. Drvrpaxp Dun. 
PaxaxxT ics — МАМИ, а КА 2 28. | TEM. Eu; Nov. 23. 
AMOUNT, Seen, | эол. d = 
: Highost | Lowest 
| TELEGNAPNS. — 99 103 99 103 Hu % Janasry and July... — .. ма 
496,900] 100 4X "African Direct аар каин. DIN ONE] oos Е | ^ 00 giri | 2 - 
РА ue 5% Do, rro er A Ond. боме DIMISIT — — — 58 Ü 1! 2 Fob., May, Aug., Nov. 180 $i 
а — SEE JR ER ОО Bom | ж оов. и E - 
23,088,640 | Bock 27/0 Do. Deferred sissies sann sot неее me m |ui»! їн 411 5 |Jan., Apr., Jaly, Oct. 103 — 
13,388,300 $100 | 81} | Commercial Cable Capital Stock se „ 102 104 317 4 vani pe x 
41,503,073 Stock 45 |* De, cipi tee е 7h 16 1 7 17 0 February agus e "à 
ba ubmarin DIDI II 15 n LAJ = 
16,000 10 10/0 ча ро. hrapar 10 per Cent . ads D 4 3 1 ~ April and Octobaer...... € . 
12.881 5 2/0 Direct Span 8 пагу s... 8«09*00500000*008 € 9 10 9 0 ls = be 
6,000} Б | 50, | Do. 10 per ent. Cumilativ * iei — = Mex м | MOY йү | 4 % 7 | Janome ium ба| iss | ш 
y vi 2 Hy Di — байы TS Genie 5 s] M m. A E a0 6 | Joc and i * — 
rect United States Cable «e + : sa 
2111000 100 44% | Direct Waor Tone Саре 44% og. Deb. (rei) ".- ок * 118 | 4 ! 5 ‘ 10 u Jan., ‘Apr. duly, Oot. jc иэ 
4,000,000 | Stock 25/0 | Eastern пагу .. ne PP | E раче Ar * 
6 Do. 21 per Cent. Preference 2 116 112 lis 8 9 2 | Mayan 
61492308 | Buck | ах |e Во: á per Ооп. Mart Deb, es (red) ses Thu Jap | 3 Hà | 416 7 | Jan, Арг, Jaly, Oct. Ph T 
250. 6 astern Extension .... ; 7 6 6 " ees 
"50:000 10 кей lh Do,(Nos. 350,001103)0,000) £ 3pd is dai бра Айра пи ne | n$ ns 3 8 7 | February and SET ы et 
&320,000| Stock 4% Do. = pora Agni nk 1008 ed — 100 103 100 m - d - — aes snd наза . - 
* апа 8. can Er ээ 0 one T m 
2205000 125 42 MN. 4 per Cent. Mauritius Sab. bebe. (ro. 10 107 Th 10] | 417 8 ion, Apes Jaly, Oot. A DE 
182,227 10 6 — 15 15 Wien m ES S and Jaly 3i h 
180,042 10 3/0 Do. 6 per Cent. Pre 2 — 81 33 81 33 3 15 Ј anuary uie 2 а — 
150,000 10 5/0 | Great Northern of Capes AV lot me Dob. (rod. ).. 99 102 99 102 410 0 | June and — . 
78 2 A Inde Bor 5 — a Wr 14 107 $18 1 Mh and September | |. д 
12/6 ndo- European s.. 107 "t M 
mre 128 6% | London Platino-Brazilian 6 per S Bari T^ 104 101 10 3 18 3 | June and Recent ove + - 
£100,000 100 4% | Pacific & European Tel. 4% Guar. Do Mite arae M 8 7 8 5 0 ~ April and October...... 3 2 
11,839 - 40 | Reuters e oer —— rannte ин 125 13) 15 10 173 ЕА ee. ГЕРИ ШЕ; — 
3,381 8100 Oert. 6% Submarine Cables Frust ..... КЭРЭ? 5 4 3i m 5 vui 2i 
15,609 | 10 o 9° 101 % 103 419 8 | Maro — 

5 * 0. рег СЕТ ЕЕЕ Ёё, Рек 
gc v 10 * Wost Coast of America .. . —— 1005 saat 109 103 з 13 4 January Sx Jul Ec ч one 
8150000 100 4% |+ Do.  4perCent. Debentures ...... 8 1 i 1 - May - ovem e ө“ 

88,321 10 1) | West indin and Panama Pag . 6 L ke з 9 
Ter | 3] NM РЕ тини кеха eon re Wu pd os c ЧЕ И В nd Jaly. 2 si 
4,669] 10 6/0 VF 105 108 i ae 1 no, Oot., iaf 14 
490'000 100 5% (Do. брег сж Debentur Aet T us тіне 14 14} 14 1 416 7 ane, n 
207,980 10 F 6) ....| 108 106 103 106 41i June and December...)  .. és 
276.000 100 57 Do, s ver Ment. Debs. (2nd Series, 1906) .... 102 105 | 102 105 318 2 EN 2 * 
813.777 Stock 47 Do. 4 per Cant. Deb. Stock (rad. ) "ТОЛ ШС. | 
› 
0 {li Tele hone ( ally pat TII А 3/0 4/8 cds Оу 7 b 4 „„ 3. eee ose 
"rs 100 103 Sead Telephone Con. and Manfg. s^" eret " 3 А к^ j^ 4 5 0 0 November LELETTETTEET EET ы soe 
72,680 1 | BH | Monte Video Telephone Ordinary sse susse cn : Е 4 583 et В ^ 
86,492 1 1/0 po К. 5 oo Preference ......... 5 { 4j E iit 0 ; : | 9 ugus ove - 
„r... .. ees aie ec iot c cles 3 э” eee ee 
1157000 . 10 6/0 че Do. 6 per Cent. Oamalative lat Preference ... D : 1» T 459 5 = 121 2 
15.000 10 6/0 Do.  6perOent. Oamalative 2nd 7 5 - - 51 F 5 415 3 = * E 55 
250,000 5 2/6 Do. брег Cent. Sear | 9) 39 93 9) 811 5 |Juneand December ...| 9 A 
a * x Debenture ... -et | 104 | 40 I 
1 Heere 3% DS 4 per Cent. Debenture Stock н де 1 A 10, . a s 3˙ 0 April and Gotober. "is x 
- 171,504 1 0/6 | Oriental . CC 1 5 * 11001 e pa 
58,000 5 4/6 | United River Plato fail paid) ; 5 54 5 5% $10 11 | Jane 
16.689 5 3/6 Do. 5 Oamalative Preference (fully | s 3] 3} 33 ts " ж: 
23,361 5 T Do, do. (£3. 108. paid) re c 104 107 10 107 413 6 | June an! December , * 
£179,947 | Stock 5% |" Do.  6porOent. Dabanture Stook (red. ).... — | 
ELECTRIC Алан ed ts арен | , А РА TC ENS . d 
1 8d. Alliance Electric ul Co. 5% Cum, COL... e. oe „ 6 6 6 eto i ! 7 7 з Маго ап өр e + * 
5 1 Tid. | Aron &lectricity Meter 6 per Cent. Oam. Pref. ...... J , А ^ saù — eee "э 
85,000 1 eec British Б Works Оо. 1 — i 1 * Г eee oe et — 
25,200 - 4i Do. t eie 8 —— x 97 9J 97 n о 10 11 July and Fabruary .. е i: 
850,000 100 47 e dee Wire О Una nei) AM dM 10 n H "€ n1 Jul . 
70,000 5 5/0 | British Insulated Wire Ordinary ............ $ 6 6 6 416 0 Jan lary an a а ese 
70,000 5 3/0 Do. 6 per Oent. 3 Witt, Mitt, seseo 4 5 4 5 Ys 24 11 — 
109,000 5 1/6} | British Westinghouse 87 Preference .................. | 1 T 1 6 8 4 September . . . 2 
060 2 1/21 | Brush Electrical “hak tiie’ ТТТ — ime 2 P S e "à i n : 
15,781 2 «ee Do. £l pald... polen qi onum. p 2 2} 2 2} 5 6 8 " i 21 
V т as % zn Marchand So>tamber| — 7. e 
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.À LETTER from Dr. OLIVER J. Lopez in our correspondence 
columns this week is a valuable contribution to the discussion 
on terrestrial and other cosmic electrical phenomena which 
has arisen lately out of the controversy between the 
supporters of magnetic observatories and the advocates of 
electric traction. Not alone because of the complaint with 
which the letter is introduced by its author, but chiefly to call 
attention to a timely contribution to this controversy, do we 
mention it on this page. ‘The whole subject of electricity,” 
writes Dr. Lopez, demands reconsideration in the light 
of the facts now known concerning the existence of electrons.” 
The old facts remain, and the theories about them serve as 
stepping stones to higher and more advanced theories, but 
in the near future it seems probable that ‘a glorified 
electrostatics” will dominate the field of thought and theory. 
Incidentally, Dr. Горск expresses fear that too much may be 
-forced upon the electron theory, just as in the past it has 
been customary to saddle each theory popular at the moment 
with the duty of explaining everything electrical and 
magnetic, or even everything physical. “A little time hence 
- + . . electrons or charged corpuscles will be the central 
feature of physical science, ''——зо writes Dr. Loper, doubtful 
nevertheless of the adequacy of that hypothesis. 

| — — | 

Tue moral of all this is not altogether clear from 

Dr. Lopez's letter, as to the lesson to be drawn by the 


the country, and its pestilential climate." 


workers in magnetic observatories. If we are to accept the 
view that the “glorified electrostatics ° and the electron 
theory will afford a new and progressive key to this class of 
research work, we must place Dr. Lopez beside Mr. SRV 
EvERsHED as an advocate of reformed methods; and we 
must infer that, in Dr. Lopox's view, the present alarm at 


-disturbance from traction currents is quite unnecessary. But, 


on the other hand, Dr. Горак’ implied scepticism as to the 
adequacy of the electron theory, or any single-handed hypo- 
thesis, to explain all the facts, may be taken as affording 
some justification for the magnetic observatory workers 
in electing not to be off with their old love until 
they can feel perfectly safe in being on with the new. 
Moreover, the old love is by no means dead nor yet quite 
grown cold; for was not Prof. Ricker, as the spokesman of 
the magnetic observers, in his letter in our last issue, able to 
point with pride to a brand new and unexpected discovery 
which can be watched along the time-honoured lines of 
research in magnetic observatories? So long as novelties 
are occasionally evolved from the persistent grinding out 
of records, year after year, it is permissible to claim 
that there is vitality yet remaining in the old methods. 
But it may be the vitality of aged life flickering itself 


out; and a more vigorous and youthful successor may, 


perhaps, be found in the lines of research suggested by 
Mr. EversHep, and now forecast with greater precision ane 
detail by Dr. Lopes, 


— 

Recent reports from Central Africa speak most encourag- 
iugly of the progress of pioneer telegraph construction in that 
region. Not only has the direct trans-continental line, which 
owes its inception to Mr. Сесп, Кнорез, been making remark- 
able headway, but the cross-country section between Uganda 
and Lake Victoria, as we have already announced, is now within 
measurable distance of completion. Messrs. Grogan and 
SBABP, in their now famous book, From the Cape to Cairo," 
give а graphic description of the first-named undertaking 
as they saw it advancing near Karonga, Lake Tanganyika, 
where “the telegraph clearing sweeps on its relentless line 

К stretching away over the far hills till the 
trees at the sides merge together, and it js lost in the 
distant horizon." А well-deserved tribute of praise is paid 
by these travellers to Mr. Mogux and his undaunted 
assistants, who had overcome the greatest possible difficulties 
“arising from the precipitious and densely-wooded nature of 
Another formid- 
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able trouble is, of course, the transport of stores. Iron poles 
and sockets are being used throughout on this line. For the 
Uganda lines, part of the way at least, a friendly tree has 
been utilised—the local bark-cloth "—which lends itself to 
transplantation, seemingly, with as much readiness as the 
proverbial mulberry bush at home. Anyone in doubt as to 
the civilising and administrative value of these tremendous 
enterprises, to say nothing of their commercial possibilities, 
should read Mr. Овослм'в reflections on the subject in the 
concluding chapters of the book from which we have been 
quoting. 
8-0 a — 


Obituary.— We regret to announce the death of M. Camille 
Blanchard, Vice-President of the Société Belge d’Electriciens, 
who was killed in the railway accident which occurred near 
Dax (France) on November 15th. 


Institution of Mechanical Engineers.— We are informed that 
Papers dealing with ** Combined Trolley and Conduit Tram- 
way Systems," and ‘‘ Small Lathes and Screw Machines,” will 
be read early in 1901 before this Institution. 


Date of Interruption. 


Latakia— Cyprus. оннне June 21, 1899 
Tangier — Tarifa .. . Jan. 3, 1900 
Para —Maranam 2 Mar. 2, 1900 
Zanzibar Mombaaa eese Sept. 20, 1900 
Falmouth - Bilbao ве... Nov. 19, 1900 
Cayenne —Pinbeirtvo o . Nov. 26, 1900 
Pernambuco - Cearr ea Nov. 29, 1900 


Welcome-Home Dinner to the Electrical Engineer Volun- 
teers.— We learn that at the dinner, of which Mr. Edmunds 
is hon. treasurer, to be given at the Prince’s Restaurant, on 
Monday, December 17th, the chair will be taken by Prof. 
Perry, the President of the Institution of Electrical 
Engineers, as Lord Kelvin, who presided at the send-off 
dinner, given by the same group of hosts, is unavoidably 
prevented from attending. 


Smelting by Electricity —The Tribung (Rome) of Nov. 29th 
states that, after repeated trials at Brescia with a furnace of 
150 н.р. for smelting iron by electricity, a furnace of 500 н.р. 
has been installed for the production of iron, steel, and other 
metals direct from the ores. The process is the invention of 
Capt. Stassano, of Rome, and the experiments were conducted 
before commission composed of Profs. Arno, of the 
Polytechnic of Milan, Del Lungo, of the Institute of Spezzia, 
and Engineer Siracusa, Director-General of the Italian 
Electric Co. of Turin. 


Institution of Electrical Engineers.—It has been arranged 
to hold a reception, partly by the members of the Institution 
of Electrical Engineers and partly by the corps of Electrical 
Engineer (R.E.) Volunteers, to welcome home the active 
service contingent of the latter body, at the Covent Garden 
Opera House, on Tuesday, December 18th. In making this 
announcement at the meeting of the Institution on the 
29th ult., Prof. Perry mentioned that, although the South 
African contingent was expected home about the 8th or 
9th inst., they had fixed the date of the reception for the 18th, 
because there are delays in ships,” and it was best to have 
a safe date. Ladies will be invited, and invitations for this 
reception would be sent out to the membera in the ordinary 
courte. 


Personal.— The Liverpool Daily Post says that Mr. C. J. Allen 
has just completed the plaster study for а bust in marble 
of Principal Oliver Lodge, which is to be placed in the hall 
or library at University College, Birmingham, as a memorial 
of Dr. Lodge's association with that institution, the work 
having been commissioned by à number of Dr. Lodge's friends 
and admirers. It is, says our contemporary, a striking and 
admirable likeness, executed with the freedom and boldness 
which have made Mr. Allen's work distinctive. The sculptor 
has also completed, for the library of University College, a bust 
in bronze of Mr. William Rathbone, LL.D. This is a gift 
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to the college by Dr. Lodge, as & mark of personal friendship 
and of appreciation for Mr. Rathbone’s work in the interests 
of the University. 


Pacific Cable.—On Monday the British Colonial Office 
announced officially that the Pacific Cable Committee had 
considered and accepted, on behalf of Her Majesty’s Govern- 
ment and of the Governments of Canada, New South Wales, 
Victoria, Queensland, and New Zealand, the tender submitted 
by the Telegraph Construction and Maintenance Co. (Ltd.), 
38, Old Broad-street, London, E. C., for the manufacture 
and laying of the projected Pacific cable, the amount of 
the tender being £1,795,000. The work comprised in the 
tender has to be completed by December 31,1902, The total 
length of the cable must be over 8,000 miles, the longest section 
being from Vancouver to Fanning Island—over 3,500 miles 
—and much the longest submarine telegraph cable ever sub- 
merged. The cable will be laid from Vancouver to Fanning 
Island, on to Fiji and Norfolk Island, thence to Queensland 
and New Zealand. 


Owens College.—On Monday last Prof. Oliver Lodge 
delivered a lecture on Heat" at the new physical 
laboratory at Owens College. Referring to the great 
physicists who had advanced our knowledge of the theory of 
heat and of the steam engine, Prof. Lodge said that he was 
glad to have spoken on this subject in Manchester. In 
speaking of Liverpool one thought perhaps of the Mersey, or 
perhaps of St. George's Hall; when one mentioned Birming- 
ham he was not sure what rose to mind, but perhaps 
generally it was the Colonial Secretary. But when he 
thought of Manchester he thought of the Town Hall, and 
especially of the entrance hall, where there was a statue of 
John Dalton on the one side and another of James Prescott 
Joule on the other. He could imagine nothing more 
stimulating to the youth of Manchester than to stand before 
that statue of Joule and realise the magnificent vista which 
was open to human intelligence. 


Royal Society.— Last Friday being St. Andrew's Day the 
anniversary meeting of the Royal Society was held in their 
apartments at Burlington House. The usual medals were 
presented as follows: The Copley Medal to Prof. Marcellin 
Berthelot, For. Mem. R. S., for his brilliant services to chemical 
science ; the Rumford Medal to Prof. Antoine Henri Becquerel, 
for his discoveries in radiation proceeding from uranium ; a 
Royal Medal to Major Alexander Percy MacMahon, F. R. S., 
for the number and range of his contributions to mathematical 
science; a Royal Medal to Prof. Alfred Newton, F.R.S., for 
his eminent contributions to the science of ornithology and 
geographical distribution of animals; the Davy Medal to 
Prof. Guglielmo Koerner, for his brilliant investigations on 
the position theory of the aromatic compounds; and the 
Darwin Medal to Prof. Ernst Haeckel, for his long-continued 
and highly-important work in zoology, all of which has been 
inspired by the spirit of Darwinism. The Society next pro- 
ceeded to elect the officers and Council for the ensuing year, 
the names being the same as those published in the list which 
appeared in our issue of November 2nd, page 59. In the 
evening the Fellows and their friends dined together at the 
Whitehall Rooms. 


Electrical Oscillations and Electric Waves.—In his second 
Cantor Lecture on this subject at the Society of Arts on Tuesday, 
Prof. Fleming dealt with the phenomena of resonance, explain- 
ing first the distinction between free and forced oscillations. 
Numerous experiments were performed, and they were 
uniformly successful, in spite of the delicacy of adjustment 
necessitated by some of them which rendered them difficult 
for the purpose of lecture demonstration. One neat experi- 
ment, illustrating the LG law, consisted in adjusting two 
condenser and coil circuits to resonance, then destroying 
the effect by adding a condenser to one of them, and 
again compensating this and reproducing resonance by 
adding inductance to the other. For this latter purpose 
Dr. Fleming utilised a simple and convenient form of 
adjustable inductance which he termed an ** accordion coil.“ 
This consisted simply of turns of insulated wire wound loosely 
on a drum, so that the inductance could be varied without 
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varying the ohmic resistance by pressing the turns closer 
together and drawing them apart. In one of the pauses 
between two of the experiments Prof. Fleming became 
humorously prophetie, and said that, in the course of time, 
the tuning of circuits would become a regular business just 
as the tuning of pianos, and that it might solve the difficult 
roblem of What to do with our boys." Experiments with 
her wires were also repeated with succese. At the conclu- 
Bion of the lecture, Prof. Fleming could not refrain from a 
reference to Bir William Preece's recent utterance that he was 
‘ tired of wireless telegraphy.” Sir William, he said, would 
have to possess himself in patience, as wireless telegraphy was 
only just beginning, and after this would doubtless follow 
wireless transmission of power. Mr. Marconi, he went 
on to say, had now entirely solved the problem of independent 
transmission of signals by an ingenious application of the 
principle of resonance, but the time was not yet ripe for the 
publication of the means he had adopted. Between Niton 
(Isle of Wight) and Poole it was possible to transmit and 
receive on instruments next to one another two entirely 
different sets of signals, the messages being clearly reproduced 
and in no way interfering with one another. At the same 
time the Admiralty were testing their wireless telegraph 
apparatus between Portsmouth and Portland, the line oross- 
ing the Niton-Poole line at an angle of about 15deg., but the 
two lines did not affect each other in the slightest. The 
latest thing Mr. Marconi had accomplished, Prof. Fleming 
said, was both to transmit and receive simultaneously two 
entirely different messages, utilising the same air wire. 


Annual Dinner of the Institution of Electrical Engineers.— 
The members of the Institution of Electrical Engineers, 
together with a distinguished number of guests, celebrated 
the annual dinner of the Institution at the Hotel Cecil on 
Monday last, with Prof. John Perry, F. R. S., in the chair. 
Among the company were Mrs. Hertha Ayrton (the only lady 
member of the Institution), Lord Morris, Lord Kelvin, Lord 
Alverstone, Sir Courtenay Boyle, Sir William McCormack, 
Sir James Kitson, Sir John Wolfe Barry, Sir Richard 
Harrison, Admiral Holland, and a number of other dis- 
tinguished scientists and members of the associated professions. 
After the loyal toasts, Mr. S. Z. de Ferranti proposed The 
Navy, the Army, and the Auxiliary Forces, including the Cor ов 
of Electrical Engineers (R.E.) Volunteers." The first to 
reply was Admiral S. Holland, Superintendent of H.M. Dook- 
yard, Chatham, who recounted some amusing experiences in 
the use of electric plant on men-o’-war. The next to reply to 
this toast was Gen. Bir Richard Harrison, Inspector-General 
of Fortifications, who said that in his inspection of the 
Corps of Electrical Engineers' Volunteers he had always 
found them a highly efficient and well-trained body of men. 
The last to reply was Lieut.-Col. R. E. Crompton, who spoke 
in terms of the highest praise of the detachment which he 
had commanded in South Afriza. He believed that electricity 
would come more and more into use in war, not only for the 
transmission of intelligence but for heavier work, both in life- 
saving and in actual fighting. The next toast, Science and 
Engineering," was proposed by Lord Alverstone (Lord Chief 
Justice), who briefly sketched the progress of science and of 
applied ecience during the nineteenth century. Гога Kelvin 
was ihe first to reply, and in his speech he took up the 
thread of Lord Alverstone’s remarks, and gave his audience 
a characteristic survey of the progress of science during the 
century, calling attention more particularly to the unique 
nature of the rapid strides made by electrical science which 
had been developed in the latter half of the century. Sir John 
Wolfe Barry, in replying to the каше toast, emphasised the 
need for a greater attention to art in engineering. The toast 
of ** The Institution of Electrical Engineers" was proposed 
first by Sir James Kitson and afterwards by Sir Courtenay 
Boyle, the former commenting on the utilitarian aspect of elec- 
tric supply in bulk and the latter pointing out the economic and 
practical necessity for a Government department to act as an 
intermediary between the discoveries of science and the com- 
mercial applications thereof, which department was found in 
the Board of Trade. In reply to this, the President 
(Prof. Perry) likened electrical engineering to a baby, of 


which he said the Institution was the nurse, and was just as 
ignorant of what the baby was going to develop into as nurses 
usually are. The final toast Our Guests,” was proposed by 
Mr. James Swinburne in a humorous speech, in which he 
caricatured the relations between expert witnesses and the 
legal fraternity. This toast was replied to first by Lord Morris 
(Lord of Appeal) and afterwards by Prof. A. W. Ricker 
(President of the British Association), and Baillie A. D. 
Mackenzie (Chairman of the Edinburgh Electric Lighting 
Committee). The proceedings terminated at a late hour. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY, ) December 7th. 
INSTITOTION OF ELECTRICAL ENGINEERS. 
4 p.m. Special Students’ visit to the Electrical Standards Laboratory 
of the Board of Trade, 8, Richmond-terrace, Whitehall. 


THE FABADIAN CLUB. 


8 p.m. Meeting at 8 and 10, Charing Cross-road, when Mr. J. 8. 
Raworth will give a lecture on The Modern Steam Engine." 


SATURDAY, December 8th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


11.80 a.m. Students' Visit to the Manchester-square station of ths 
Metropolitan Electric Supply Co. 


INSTITUTION OF JUNIOR ENGINEERS. 


$ p.m. Visit to the electric generating station of the London United 
Tramways Co., 88, High-road, Chiswick. 


MONDAY, Decemter 10th. 
SOCIETY or ARTs. 
8 p.m. Cantor Lecture III. on Electric Oscillations and Electric 
Waves, by Prof. J. A. Fleming, F. RS. 


TUESDAY, December 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS (MANCHESTER SECTION). 


7.80 p.m. Meeting at Owens College. Paper to be read: Proposed 
Manchester and Liverpool Express Railway,” by F. D. Behr. 


INSTITUTION OF CIVIL ENGINEERS. 

8 p.m. Ordinary Meeting, when the following Papers will be read 
and discussed: (1) “The Signalling on the Waterloo and City 
Railway,” and (2) Note on the Signalling of Outlying Siding 
Connections," by A. W. Szlumper. (3) “ Signalling on the Liver- 
pool Overhead Railway,” by S. B. Cottrell. 


WEDNESDAY, December 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS (GLASGOW SECTION). 

8 p.m. Ordinary General Meeting at the Institution of Engineers 
and Shipbuilders in Scotland, 207, Bath-street. A discussion 
will take place upon Mr. Langdon’s Paper On tbe Supersession 
of the Steam by the Electric Locomotive,” read in London on 
November 29th. 

ELECTRO-HARMONIC SOCIETY. 

8 p.m. Smoking Concert at the St. James's Hall Restaurant, Regent- 

street, W. 
THURSDAY, December 13th. 
5 Rovar Society. 

4.80 p.m. Ordinary Meeting. 

INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Ordinary General Meeting. Paper to be read. Rapid 
Variations in the Current through the Direct-Current Arc” 
(illustrated by experiments), by W. Duddell. Previously to this, 
if necessary, the discussion on Mr. Langdon's Paper will be 
concluded. 


FRIDAY, December 14tb. 
PuysicaL SOCIETY. 

5 p.m. This meeting will be held in the Physical Laboratory of the 
Royal College of Science, Exhibition-road, South Kensington. 
Agenda: (1) Electric Inertia,” and (2) The Effect of Inertia 
on Electric Currents in a Rotating Sphere,” by Prof. A. 
Schuster, F.R.S. (3) Exhibition and description of a Quartz- 
Thread Gravity - Balance, by Prof. R. Threlfall, F. R. S. (4) 
On the Theory of Magnetic Disturbances by Earth Currents,” 
by Prof. A. W. Rücker, F.R.S. (5) Notes on the Practical 
Application of the Theory of Magnetic Disturbauces by Earth 
Currents,” by Dr. R. T. Glazebrook, F. R. S. (6) “ Тпе New Physical 
Laboratories of the Royal College of Science,“ by Prof. А. W. 
Rücker, F.R.S. (7) Exhibition of a set of Half-eecond — 
Pendulums, by W. Watson. 

INSTITUTION OF MECHANICAL ENGINEERS 

8 p.m. Ordinary General Meeting at Storey's Gate. The following 
Paper will be read and discussed : Power Gas, and Large Gas 
Engines for Central Stations," by Н. A. Humphrey. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier Р'Агве.] 


Electro-Capillarity of Mixtures.—M. Gouy has studied the 
effect of adding a small quantity of an “ active salt (in the 
capillary sense) to a solution of a comparatively inactive salt. 
Such active salts are chiefly iodides, bromides, platino- 
cyanides, sulpho-cyanates, and sulpho-carbonates. They 
produce, even in very dilute solutions, a considerable depres- 
sion of the maximum deviation. If 0°01 gramme-equiva- 
lent of such а salt is added to a litre of a normal 
solution of an inactive salt, the mixed solution behaves 
practically as if it contained only the former salt. In 
spite of the great difference of concentration, the active 
salt practically supplants the inactive. The effect of adding 
the active body, say an iodide, to a less active one, 
say a bromide, is always to reduce the surface tension. 
Bromide added in small quantities to iodide produces no 
effect, but in some cases the depression of the maximum 
is increased by the presence of an inactive body. The author 
supposes that there exists an elective action at the mercury 
surface which produces an accumulation of the anions of the 
active body rather than of the others. If the active anions 
are few the state of equilibrium takes some time to establish 
itself, and we then have a case of electro-capillary viscosity. 

[Оост, Comptes Rendus, November 19, 1900.) 


Electric Dispersion in Confined Air.—Elster and Geitel 
showed some time ago that the dissipation of an electric charge 
in air is probably due to the action of ions, as in all other 
known cases. Н. Geitel has studied this question by observ- 
ing the dispersion in an hermetically-sealed vessel. The first 
result obtained was that the dissipation gradually increases 
in the course of several days. This goes to disprove the 
assumption that а given volume of air is only capable 
of discharging a limited quantity of electricity. The 
author attributes the increase to the gradual laying of 
the dust, which, as we know now, hinders the dissi- 
pation instead of promoting it. Allowing for that dis- 
turbing factor, it appears that the rate of discharge 
is constant in time, and not only that, but the quantity 
dispersed in a given time is independent of the value and the 
sign of the potential, as long as that value is comprised 
between 240 volts and 80 volts, at all events. This is just as 
if in an ordinary circuit the current depended upon the resist- 
ance only, and not upon the E.M.F., and resembles the case 
of a clock, which goes at a certain rate whatever the tension 
of the spring. The nearest allied phenomenon is that described 
by J. J. Thomson and E. Ratherford, who found that in 
-artificial anomalously conducting air the current intensity 
tends towards a maximum with increasing potential. The 
author supposes that a definite number of ions is regenerated 
in unit of time in the confined air-space. 

[H. GEiTEL, Physikal Zeitschr., November 24, 1900.] 


Geographical Elements of Electric Dispersion.—In the course 
of a protracted cruise, J. Elster has taken the opportunity 
of studying the dispersion of an electric charge under a great 
variety of circumstances, and has arrived а& some important 
conclusions. Out of 890 measurements 102 were made on 
Capri, 49 at Lugano, 58 on Spitzbergen, 14 in Algiers, and 
23 at Tromsö. every case it was noticed that an increase 
in the humidity of the air brought about a decided decrease 
in the rate of dissipation. Sueh a decrease is also observed 
in ascending above sea-level. Thus at Lugano, which 
is 900ft. above sea-level, the positive dispersion coeffi- 
cient was 3°33 and the negative coefficient 2:17. At 
Maloja (5,700ft.), three days later, the coefficients 
were 8:88 and 9:44 respectively, showing in this case a greater 
negative dispersion. At the Casa Inglese on Etna, the positive 
coefficient was 8:19, and the negative 7:58. The unipolar 
character of jhe discharge becomes very marked at some high 
altitudes. Thus the ratio between the two coefficients was 
found to be 14-8 on the summit of Monte Solaro (Capri) and 
16:0 on the Piz Languard, near Pontresina. At the same 


level the difference in the polarity becomes the sironger the 
higher the latitude. As а rule, the rate of discharge of 
negative electricity is double that of the positive electricity. 
A few cases of unipolar discharge were noticed on the Mediter- 
ranean stations, but these were probably due to the ionisation 
of the air by the breakers on the beach. 

(J. ELSTER, Physikal Zeitschr, November 24, 1900.) 


THE NERNST LAMP. 


We have had an opportunity of examining the type of 
Nernst lamp manufactured by the Nernst Electric Light 
(Ltd.), & company owning the patent rights of the lamp for 
the colonies (excluding Canada) and some more or less remote 
parts of the world. When the Nernst lamp patents were 
disposed of, it will be remembered that the Westinghouse 
Company acquired the patents for the United States and 
Canada, Messrs. Ganz & Co. the rights for Austro-Hungary and 
Italy, and the Allgemeine Elektricitäts Gesellschaft the patents 
in Great Britain, Germany, and other European countries. 
Unless, therefore the last-mentioned company sells its patent 
rights for Great Britain to a British manufacturing firm, it 
appears more than probable that the Nernst lamps used in 
this country will be made in Germany. Each company that 
has acquired Nernst patents has been left to work out a 
practical form of lamp on its own lines, and the samples shown 
us differ in several respects from the model adopted so far by 
the German company. Neither of the two types are yet on 
the market, but that of the Nernst Electric Light (Ltd.) was 
shown us as the pattern that will soon be made in quantities, 
—although we were informed that orders for shipment would 
not yet be accepted, and that prices could not be quoted at 
present. 

The efficiency adopted by the company is somewhat lower 
than what has hitherto been associated with the idea of the 
Nernst lamp. Although the incandescent rod of refractory 
material, which for convenience we will still call the 
“ filament,” may furnish light at an efficiency of little more 
than 1 watt per candle, a resistance absorbing a certain 
amount of power has to be placed in series with the filament 
in order to steady the current. As is well-known, the filament 
of the Nernst lamp is made of a material which does not con- 
duct at low temperatures, but becomes a conductor at 
higher temperatures, and at these higher temperatures its 
temperature coefficient for resistance has still a fairly high 
negative value. It is, therefore, necessary to add a resistance 
coil with a positive temperature coefficient in series with the 
filament to prevent instability, and this coil has a resistance 
equal to 10 per cent. of the resistance of the lamp. This does 
not account for the whole decrease of efficiency below what 
was originally attributed to the Nernst lamp, for the lamps 
made by the company are made to a standard of 17 watts per 
candle power; во it may be reasonably concluded that a lower 
temperature is employed than in the original experimental 
lamps, and that this may account to some extent for the much 
longer lives, of 500 to 1,000 hours, and even more, which are 
now obtained. 

Our illustrations show the form the Nernst lamp has taken 
under the bands of the company, through the work of Mr. Drake, 
Mr. Sheppard, and the consulting engineer, Mr. James Swin- 
burne. Fig. 1 is an external view of the simple lamp, which 
requires a spirit lamp as lighter, Fig. 2 shows the same 
lamp without its cover, Figs. 8 and 4 illustrate a self- 
lighting lamp, and Fig. 5 is a pattern for high-candle powers. 
The simple lamp for lighting with a spirit lamp has a globe 
open at the bottom, as shown in Fig. 1. The filament, which 
is of about the thickness of a pin, is held between platinum 
wires, the junction between the platinum and the filament 


being covered with a blob of a similar material as that of. 


which the filament itself is composed. This junction gave a good 
deal of trouble at first, especially the one at the anode or 
+ pole in the continuous-current lamp. It was found that 
considerable heating took place here, and that, at a spot near the 
anode, the filament itself diminished in thickness. To overcome 


THE ELECTRICIAN, 


DECEMBER 7, 1900. 231 


this, the platinum wire wound round the end of the filament 
i8 brought to the surface of the covering material, and in the 
case of larger lamps projecting pieces of platinum, to assist 
in the dissipation of the heat, have been tried with success. 
The thicker wires seen in Fig. 2 leading to the platinum wires 
are ofnickel. The steadying resistance is of fine platinum 
wire, wound on a piece of unglazed biscuit porcelain, the 
latter material being employed for all the non-metallic parts 
of the renewable portion of the lamp. 

Air is necessary for the burning of the lamp, at all events 
with continuous currents. This is probably because a supply 
of oxygen is necessary to prevent electrolysis of the magnesi& 
which is the basis of the filament, or perhaps rather to effect 
the reoxidisation of the magnesium which is the product of 
the electrolysis. The top of the cap which fits over the globe 
is therefore perforated with a few large holes, tue self-lighting 
lamps being in globes closed at the bottom. In ‘the self-light- 
ing lamps, the platinum spiral which acts as the heater forms 
part of the renewable portion of the lamp. This is clearly seen 
in Fig. 8. 

It is proposed to supply these renewals at a low cost, 
receiving in part payment the old ones in which the filament is 
burnt out. The white spiral seen in the figure is of porcelain,— 


— — 


Fio. 1.—SIMPLE Lame with SPIRIT LIGHTER. 


the platinum spiral is formed of a long piece of fine wire wound 
on the small porcelain rod before the latter is bent into a 
spiral shape. This bending is done in the blowpipe after the 
platinum coil has been wound on it. The self-lighting lamp 
has a resistance coil of platinum wire similar to the simple 
lamp, but the renewable part has three contacts to allow of 
the heating coil being switched off as soon as current passes 
through the lamp. This coil always remains in position 
round the filament, however. Two of the contacts are 
made by hooks in the base-plate fitting into the two eyes 
seen in the figure. These are placed at different centres so 
that the right connections must be made in putting in the 
filament block. In some later lamps the still simpler 
expedient has been adopted of having one hook shorter 
than the other. The third connection is an ordinary plunger 
and spring, as in an ordinary centre-contact incandescent 
lampholder. Above this base-plate, and in what may be 
called the hood of the lomp, is the electromagnet for cutting 
out the heating coil as soon as current passes through the 
filament, the actual cap which fits into the ordinary lamp- 
holder being above this again. Since this base-plate and the cap 
and hood fitting over it is to all intents and purposes a lamp- 
holder, it is difficult to see why the company adapt all their 


lamps to fit into an ordinary holder as well, thus introducing an 
unnecessary intermediate contact and retaining the plaster of 
Paris cap which is the weakest part of the carbon filament 
lamp.  Moréover, by dispensing with the old lamp-holder, 
the price of the Nernst lamp complete would have to be com- 
pared with that of the carbon filament lamp plus its lampholder, 
and this would tend to overcome the initial cost;difficulty. 


-— 


Fic. 2. —SrMrLkE LAMP WITHOUT GLOBE, 
FILAMENT AND RESISTANCE WITHDRAWN, 


Fic. 3.—SEkLr-LicuTiNG. Lamr 
WITHOUT GLOBE, FILAMENT AND 
ATTACHMENTS WITHDRAWN. 


Lamps with B C. terminals should only be required, one 
would think, when it is indispensable to utilise existing 
fittings. 

As there is no vacuum space between the filament and the 
lamp cap, the latter would get very ho; in the case of lamps 
of large candle-power, and damage the insulation on the 
electromagnet. To meet this Mr. Drake has devised the form 


Fic. 4.—SzErr-LiGunTING LAMP COMPLETE. 


of lamp shown in Fig: 5. The connections CCC between 
the two parts of the lamp pass through a sort of cage, A, 
and an air space is thusinterposed. It if to be hoped, how- 
ever, that the bare connections CCC will be insulated, when 
the lamp is put on the market, as at present they afford too 
great a temptation for making short-circuits. The contacts 
between the renewable part and the permanent part of the 
lamp are in this case formed by ordinary block terminals 
TTT, and the correct connections are ensured by cutting a 
hole H, of trapezoidal section, in the part of the base in the 
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centre of these, into which fits a similarly-shaped projection 
P from the base of the removable part. The steadying resis- 
tance is not seen in the figure’; it is similar to that employed 
in other lamps. x 

The electromagnetic device, shown in Fig. 5, for switching 
out the heating coil is the ваше as in employed in the other 
self-lighting lamps made by the company. The small coil B 
is in series with the filament, and, as soon as current passes 
through it, the armature D is attracted, breaking the contact 
E, which is in series with the heating coil. Although very 
simple, this device gave considerable trouble to design so as 
to avoid humming in the case of alternating-current lamps. 
A still more compact form is now being made experimentally, 
in which the axis of the coil is parallel to the base, and the 
contact is in the base itself. This modification, together with 
the device of making the contact hooks long and short, 
instead of at different centres (already alluded to), reduces 
considerably the size of the lamp. 

The company’s offices are lighted with Nernst lamps of various 
sizes, and their appearance compares not unfavourably with 
carbon filament lamps and fittings. Comparing them with the 
cumbrous self. lighting lamps exhibited by Mr. Swinburne at the 
Society of Arts about two years ago, it is evident that great pro- 
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gress has been made. Whether, however, the shareholders of 
the Nernst Electric Light (Ltd.) were well advised in investing 
£270,000 (out of a total capital of £320,000) for the patent 
rights in distant lands of an invention which it has taken two 
years of experiment to prepare for the market, is another matter. 
No doubt we shall learn the present opinion of the shareholders 
on the question at the annual meeting of the company which 
will be held shortly. In the meantime we congratulate 
Mr. Swinburne, and the technical staff of the company, on 
the good work they have done in developing Nernst's inven- 
tion into what promises to be а thoroughly practical and 
useful piece of apparatus, calculated more than ever to cheapen 
and popularise electric lighting. 
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THE WESTINGHOUSE TIME-ELEMENT CIRCUIT- 
BREAKER. 


This ingenious piece of apparatus is designed to prevent a 
short circuit in a long transmission line from opening any 
other circuit-breaker than the one nearest to the fault. The 
ordinary brush type of Westinghouse circuit-breaker is con- 
trolled by а time-element attachment, which additional 
mechanism is contained in a small box placed just beneath 
the two circuit-breakers, as shown in the illustration. The 
box contains a spring motor mechanism tending to drive а 
disc between the poles of permanent magnets. The action of 


the spring mechanism is restrained by a pawl, which is con- 
nected by levers to the ordinary tripping gear armatures of 
the circuit-breakers, as shown. The action of the time- 
element circuit-breaker is as follows:—On an overload 
occurring the armature is caused to move а short distance, 
but not sufficient to operate the trip-gear and open the 
circuit, though just sufficient to release the restraining pawl 
of the spring mechanism. When the disc of the time-element 
attachment has travelled a certain distance the armature of 
the tripping magnet is given its full motion, and the circuit is 
automatically opened. Should the fault be removed before 
the disc has completed the travel necessary to allow the 
circuit-breaker to act, the armature returns to its original 
position. The length of time which must elapse between the 
occurrence of the overload and the breaking of the circuit is 
adjusted by varying the position of they permanent magnets 


THE WESTINGHOUSE TixE-ELEMRNT CIRCUIT-BRBAKER, 


with regard to the disc, as is done in the regulation of supply 
meters in which Foucault currents in a disc are used as the 
retarding force. 

These special Westinghouse circuit-breakers are in general 
use on the Niagara power transmission circuits, in the trans- 
mission from the power-house to the Union Carbide Co., 
where current is stepped up from 2,200 volts two-phase to 
11,000 volts three-phase for the line; at the receiving end it 
is again reduced to 2,200 volts, and eventually to 110 volts. 
Time element circuit-breakers are placed in the 2,200-volt 
circuits at the generating end. Our illustration shows a 
pair of these 2, 200-volt circuit-breakers provided with contact 
breaks of sufficient length for this pressure, and actuated 
through a time-element attachment. 
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CREWE CORPORATION ELECTRICITY WORKS. 


General.— The electricity works at Crewe, which will 
shortly be opened, have been built by the Corporation under 
their provisional order of 1898. The consulting engineers 
were Messrs. Hopkinson and Talbot, to whom we are indebted 
for a great part of the information contained in the following 
description. Crewe being a small town, with a population of 
only 48,000, the supply area is a small one. The London and 
North-Western Railway Engine Works has its own electric 
light and power plant, and there is also another large 
independent installation in the district. The three-wire 
system has been adopted, with 460 volts between the outers. 
Mr. L. C. Harvey acted as resident engineer during the 
erection of the works, and was then succeeded by Mr. H. H. 
Denton. 


Site.—The station has been built on land purchased by the 
Corporation for this purpose, the piece of land directly 
enclosed for the electric light station being about 1} acres. It 
is bounded on one side by Edleston-road, a brook used for 
condensing purposes forms the second side, while the other 
two sides will be enclosed by iron railings. 


The boilers are built up of seven parallel belts of Siemens- 
Martin steel plating llin. thick. Each plate is in one seam- 
less length. All joints are arranged so as to come above the 
level of the side flues, and are butt jointed with straps on 
each side, secured by four rows of rivets. The end plate is 
flanged and rivetted into the shell. The front plate is secured 
to the shell by an angle ring and caulked inside and out after 
rivetting. Four gusset stays are used at each end of the 
boilers. The fire tubes are made up of solid-welded mild 
steel rings 41р. thick, with 24in. flanged seams. The internal 
diameter of these tubes is 2ft. 94in., tapering down to 2ft. 3}in. 
at the last ring. The first and last rings are made slightly 
= Four conical water tubes are welded into each fire 
tube. 

Each boiler is fitted with а dead-weight safety valve, 
& high steam and low water valve, a 16in. manhole 
and a standpipe and stop valve, which terminates inside 
the boiler in an anti-priming pipe. The dead-weight, 
high steam and low water and stop valves are of Yates and 
Thom’s make. The front of the boilers are fitted with two 
Hopkinson water-gauge glasses, two feed-water check valves 
and a l4in. steam gauge. Hopkinson blow-off cocks are 
fixed, with locking keys, preventing their removal till the 
cocks are closed. 
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Fia. 1.—Plan and Section of Crewe Electricity Works. 


Buildings.—Running parallel with and within 155d. of the 
brook is built the boiler-house, at the end of which is the 
pump room and economiser shed. Parallel with the boiler- 
house is the engine room, which is faced to the height of 
the eaves with white glazed bricks. At the end of the 
engine room is situated the accumulator room, over which 
are the engineer's and general offices and stores, lavatories, 
telephone room, &c. А plan and section of the station are 
given in Fig. 1. The whole of the buildings, including 
the chimney, have been built of brindled Staffordshire bricks 
faced with Ruabon bricks. 


'The foundations of the buildings are 7ft. 6in. deep, built on 
12in. of concrete. The foundations of the chimney are 41ft. 
deep and are built on а 4ft. bed of concrete 25ft. square. 
The boiler-house is situated 44ft. above the high-water level 
of the brook, the bank of which on the station side is 
strengthened by an 18in. retaining wall. All the roofs are 
gable-slated, supported by iron principals, and the buildings 
are lit by skylights running the full length of the roofs as well 
as by windows. 


Boiler-house.— The boiler-house is 64ft. 8in. by 58ft. Зір. 
wide. At present, three Lancashire boilers have been 
installed, each 306. long by 7ft. internal diameter, made by 
Yates and Thom. Space has been provided for doubling this 
number. 


Proctor mechanical shovel stokers have been fitted, and 
12 sq. ft. of grate area is provided in each of the two-fire 
e of the boiler. The boilers can, of course, be stoked by 
hand. 

For feeding the boilers а Green steam pump has been 
erected, capable of supplying the three boilers against the 
working pressure of 150lb. per square inch. In addition, 
there are two injectors placed at the opposite end of a 3in. 
cast-iron feed-water ring. The feed water can be drawn 
either from the hot-well or from the tank overhead, and can 
be either forced straight into the boilers or circulated through 
a Green economiser, consisting of 256 tubes, These tubes 
are arranged in three groups, two of 96 tubes and one of 
64 tubes, coupled together with expansion elbows. The 
heating surface of the economiser is about 2,560 sq. ft. It is 
provided with a weighted lever relief valve to each section. 
It is also fitted with a 7in. pressure gauge, and thermometers 
are placed at the inlet and outlet. The blow-off from the 
economiser is taken into the common blow-off pipe from the 
three boilers, which discharges straight into the brook. 

The exhaust steam from the feed pump is utilised for a 
water heater placed in the feed ring. A 2Jin. wrought-iron 
auxiliary steam ring has been erected for the supply of steam 
to the feed pump and injectors. 

In front of the boilers is a space of 19ft. 8in., with a head 
room of 11 ft. Gin, to the underside of some 12in. x Gin. girders 
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supporting "in. x 4in. girders, which carry jin. chequered iron 
plates, forming a coal-storage floor. This floor is 19ft. 3in. 
wide, by 64ft. 8in. long, and is capable of storing from 80 tons 
to 100 tons of slack coal. From this floor the coal can be 
shovelled straight into the hoppers of the mechanical stokers, 
which hoppers are brought flush with the coal-floor level. 
Coal has to be carted from tbe railway company's yards to the 
generating station, the cart being backed on to the platform 
of a shoot which runs up to Edleston-road. It is then tipped 
down the shoot into a bunker at the bottom. The bunker is 
provided with a sliding door, by which a truck is filled, the 
truck running the full length of the coal floor. 

Above the coal floor is a cast-iron water tank 66ft. Gin. 
long by 22ft. Gin. wide and 4ft. deep, capable of holding 
85,000 gallons of water. The tank is carried by Tin. x 4in. 
girders, resting on 12in.x6in. girders. The 12in. x Gin. 
girders, and those of the same size carrying the coal floor, fit 
into shoes on some 10in. columns, which also carry the 
principals for the boiler-house roof. 

А complete 8in. diameter steam ring has been provided 
with Glenfield valves between each engine and each boiler, 
so that any portion can be shut down for repairs. The pipes 
used are of mild steel, with welded flanges. Cast-iron tees 
bave been inserted where branches are taken off to the 
engines, and also for the spring pipes to the stop-valves on 
the boilers. The main steam ring is supported by cast-iron 
pillars resting on the top of the flues, and in the engine room 
by hangers, with fin. rods and 2in. by jin. clips. 

The main flue is 10ft. high by 4ft. Gin. wide, and runs 
direct to the shaft, a distance of 116ft. A side flue has been 
built, in which is erected the economiser, the necessary shape 
having been given to the outside wall of the main flue to 
provide for another economiser chamber being built on the 
opposite side. The main dampers in the flues are single- 
swing door of the full section of the flues. 

The chimney is built of the same kind of bricks as used 
for the buildings, and has a Ruabon brick string course with 
a blue brick capping. It is 130ft. in height, and bas a cylin- 
drical bore of 7ft. the whole way up, and is lined with fire- 
brick to a height of 26ft. Gin. The base of the chimney is 
square to a height of 27ft. 10in., where it changes to an 
octagon shape. 


Engine Room.—The engine room is 67ft. 6in. by 26ft. and 
ів 25ft. to the underside of the eaves. To the gable is 38ft. 
The principals and all ironwork connected with the crane is 
painted a very light blue, which looks well against the white 
glazed bricks and varnished matchboarded roof; 8ft. 9in. 
pilasters are built on each side of the room surmounted by 
padstones, upon which rest 12in. by bin. gantry joists for a 
hand-power 10-ton overhead travelling crane. This crane, 
made by Messrs. J. Spencer, has a span of 24ft. 4in. to the 
centre of the bridge rails, which are rivetted to the gantry 
joists. The transverse gantry is of rolled steel girders 2ft. 2in. 
deep at the centre, and 1ſt. Зір. deep at the ends, with T 
stiffeners 5ft. apart. The end bogie carriages are of H section 
connected to the main girders by gusset plates. The crab is 
fitted with a friction brake and spur-wheel gear, with a change 
of gear to give two different speeds, and travels on 3in. bridge 
rails by double flanged cast-iron wheels. 

Three engines have been erected at present. The two 
largest are 275 в н.р. compound three-crank Willans engines 
directly coupled to 480-volt 190kw. Mather and Platt four- 
pole dynamos. Their cylinder diameters are 141п. and 20in., 
and the engines run at a speed of 330 revs. per min. 

There is also a two-crank compound Willans engine of 
187 B. H. p. direct coupled to a 95kw. 480-volt Mather and Platt 
four-pole dynamo, which is capable of running up to 560 volts 
for the purpose of charging the battery. The cranks of this 
smaller engine are set at 180deg., the cylinders are 12in. and 
17in., and the speed is 860 revs. per min. 

The dynamos are shunt-wound continuous current machines 
and can be used for supplying power to the trams when this 
scheme, which is in hand, is carried out. The armatures are 
drum wound, and built up of insulated iron plates, slotted, 
and wound with copper strip placed in insulated troughs. 
The poles are cast in one with the yoke ring of special soft 
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steel of high permeability, and the magnet coils are wound 
on separate spools, which slip over the poles. Pole-pieces 
of special design are subsequently attached. The yoke ring 
is split across in a horizontal plane so that the upper half may 
be readily removed to afford access to the armature. The 
armature is ventilated to meet the prescribed temperature 
test—viz., that after 10 hours’ continuous run the rise of 
temperature must not be more than 70 F. above the surround- 
ing atmosphere. The combined efficiency of the sets is to 
be such that the steam consumption does not exceed 26lb. 
per kilowatt hour on full load. | 

Each engine is fitted with а Ledward ejector condenser, 
dischargin: into a trench running the length of the engine- 
room, the water from which is carried off by a 12in. 
pipe to the hot well. The engines can either be run con- 
densing or to atmosphere, the exhaust pipes being run up 
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ic. 2.—Ledward Ejector Condenser. 


chases in the wall directly behind each engine, and running 
out through the wall under the eaves. In the condensers the 
usual Ledward system is followed (Fig. 2). A column of 
water enters the ejector tube through a contracted orifice 
under a pressure of about 7lb. per square inch, and, passing 
through a serics of specially-shaped nozzles, produces a high 
vacuum in the surrounding chamber communicating with the 
exhaust steam, which is, therefore, drawn into the ejector tube, 
the mixed steam and water issuing from the discharge pipe. 

Condensing water is circulated through an 8in. pipe by an 
Ernest Scott and Mountain centrifugal motor-driven pump. 
The motor is rated at 5:5 н.р. and the pump is capable either 
of circulating water for condensing purposes or of delivering 
water at the rate of 12,000 gallons per hour into the tank 
above, a height of 28ft. The pump is fixed directly over a 
sump which is connected to the brook by a culvert. 
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Battery.—AÀ battery has been provided consisting of 
250 81-plate Hart cells having a capacity of 400 ampere-hours 
with a maximum rate of discharge of 180 amperes for two 
hours. There are 42 regulating cells on each side, and they 
are connected to the cell switch by bare copper rods. The 
cells are in glass boxes, and are erected on wooden stands. 
The switchboard being in the engine-room, on the wall which 
separates the engine-room from the accumulator room, a steel 
spindle passes from the handwheels to the cell switches them- 
selves, which are circular and of the concentric pattern, and 
are placed in the accumulator room parallel to the hand- 
wheels. The regulating cells are placed at the outer ends of 
the battery, the middle point of the battery being fixed. 


Switchboard.—The switchboard is 16ft. by 7ft. 8in., and is 
divided into three sections, fitted with Kelvin instruments 
throughout. It is of the usual three-wire type, with positive 
dynamo and feeder panels to right, negative to left, and between 
them a middle-wire panel. The switchboard has been made 
by Messrs. James White to Messrs. Hopkinson and Talbot's 
specification. On the front of the board, on the positive and 
negative sides, are six dynamo bars, four of which it is intended 
for use at present, leaving two spares. On the negative side 
a dynamo switch is fitted, and on the positive side a dynamo 
ampere-gauge takes its place. On the back of the board, on 
the positive and negative sides, are six vertical feeders bars 
апа one spare bar. Substantial copper plugs are provided, 
by which any of the six dynamo bars can be plugged 
on to any of the six feeder bars or to the spare bar. The 
feeder switches are of the laminated “ 5” type, and the 
feeder ampere-gauges of the Kelvin edgewise pattern. 
Kelvin multicellular electrostatic feeder voltmeters are fitted 
on the positive and negative sides, while on the middle panel 
a Kelvin illuminated dial dynamo voltmeter with multiple 
contact switch is provided. In the space on the middle panel 
are the field regulating slides and, below these, hand wheels 
for the charge and discharge battery regulators. Lord Kelvin’s 
earth current recorder with automatic circuit switch is 
employed, and at the bottom of the middle panel a Kelvin 
undertype edgewise ampere-gauge is fitted, which indicates 
the middle wire current. 

The machine leads run through circuit meters and single 
pole fuses before reaching the switchboard. 


Mains.—The feeders and mains are brought into the station 
at the opposite end of the engine room to the switchboard, 
and run up one side in a culvert passing to the back of the 
switchboard, where the cables are fixed to the wall and 
brought overhead to their respective terminals. A clear 
passage is thus afforded for examining connections behind 
the board. | 

The cables have been manufactured and laid by W. T. 
Henley's Telegraph Works Co., and, with the exception of 
lamp connections, are single conductors insulated with 
impregnated paper and lead-covered. They are laid solid 
in wooden troughing. In Edlestone-road, in which the works 
are situated, the cables are armoured, but elsewhere merely 
lead-covered. The network is fed at two points by two single 
feeders, no feeder running to the third wire. Each of these 
cables is 0:2 sq. in. in sectional area. The feeders are con- 
nected to the private and public lighting distributor in 
special feeder boxes in which all the disconnecting links 
are arranged with conical fittings to ensure good contact with 
the ’bus bars. Five distributors are laid together in one 
trough, two 0:2 sq. in. for private and two 0:1 sq. in. for 
public lighting, and а 0-2 sq. in. middle wire common to 
both. All these five cables are brought in to tbe generating 


station. At present 20 miles of cable have already been laid 
as follows :— 

0:2 sq. in. feeders ....................... 17 miles, 

0'2 в. in. ргіуаёе........................ 126 „ 


01 sq. in. public 


Eight network boxes have been put in various parts of the 
town. They are of cast-iron with screw-down lids, and the 
cables are brought through glands filled with compound, and 
terminate with couplings which connect them to ’bus bars. 
Brick pits, with manhole covers, are built round these boxes. 


Street Lighting.— The present gas lamp-posts have been 
adapted to receive two 16 c.p. or 25 с.р. incandescent lamps, 
mounted in Reason fittings (Fig. 8), which are connected to 
the mains by 8-core 7/19 vulcanised rubber lead-covered cable. 
These circuits are switched from the generating station. On 
each post is a double-pole fuse in a brass watertight case. 
Large street lighting extensions are at present being carried 
out, and when finished another 400 street lamps will be 
connected to a network of 8-core and twin cable. There are 
only three arc lamps at present on the street-lighting mains, 
and these are in the centre of the market square, the existing 
gas standard having been adapted. 


Fia. 5. —Incandescent Street Lighting Fittings. Scale: 4th full size. 


The station lighting has been carried out by Messrs. W. O. 
Rooper and Robins. The engine-room is lit by four enclosed 
arc lamps, and by brackets down each side of the room. The 
other buildings, offices, &c., are equally well lit. 

Miscellaneous.—There are about 70 consumers at present 
connected to the mains. The price charged for current for 
lighting will be 6d. and 8d., on the maximum demand system, 
and 84. for power. The station will start with a maximum 
load of 100kw. and about 2,000 8-c.p, lamps connected to the 
mains, with 18 arcs on the private lighting mains. 


ON THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIYE.* 
BY W. LANGDON. 
(Concluded from page 202.) 


A generating plant capable of an output of 10,000kw. is, of 
course, am to provide for a calculated demand of just half that 


amount. I adopt the following estimate as applicable to the prime 
cost :— 
Generating Station. 
Buildings, foundations, chimney stacks, kee £50,000 
Equipment, including steam units, boilers, coal con- 
veyers, steam mains, condensers, pumps, &c............. ‚000 
£250,000 
Sub-stations 
Buildinga—five stations ....................................... 10,000 
Equipment of ditto with transformers, converters, &c., 
delivering at 600 volta, and all necessary fittings...... 70,000 
| — 80,000 
Cables, including laying .................................... 0,000 
Contact rail—200 miles (i. e., 4 roads of 50 miles each!) . 70,000 
140,000 
Total capital outlay for generation and distribution of 
C ê§ÜéͤLo— ⁵ КУЛКУ ð КЕЛЕСЕ £470,000 


The figures comprised within the two first items are practically 
those given by Mr. Parshall with reference to a somewhat similar 
plant, with the exception that the amounts have been increased to 
the extent of £15,000 for the generating station equipment, con- 


* Paper read last night before the Institution of Electrical Engineers, 
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sequent upon the adoption of a higher voltage ; and £10,000 for 


generating station buildings to meet any advance of prices. £10,000 
has also been added for independent transformer buildings. The 
` cost, of cables, including laying in position, is based upon the current 
demand and mileage. The hourly demand has been shown to be 
5,000kw. The annual output for the section of line under con- 
sideration will therefore be this amount multiplied by the 24 hours 
per day, and 365 days to the year, viz, 43,800,000 kilowatt hours. 
On this basis I estimate the annual cost for generation and distribu- 
tion of current as shown in tbe annual column of the following 
table, from which, by dividing the sums there shown by the annual 
kilowatt output, I obtain the per kilowatt-hour charge. То the 
foregoing we have to add the cost for drivers and assistants in 
attendance upon the electric locomotives—performing practically the 
same duties as the driver and firemen in attendance upon the steam 
locomotive ; together with that for repair and renewal of all 
machinery, including the locomotives. 

In his presidential address to the members of the Institute of 
Mechanical Engineers in 1898, Mr. S. W. Johnson, the locomotive 
engineer for the Midland Railway, furnished valuable data in 
relation to the cost of moving railway trains. From this data, I, by 
his courtesy, am enabled to furnish the details shown on Table VI. 


Table VI.—Steam Locomotive Charges. 


Average Midland Railway total locomotive expenditure, &c., Cost per 
during 24 years, 1873-96. train mile. 
Running Expenditure. £ ccm 
Wages: Drivers and firemen ..................... 358,635 2:650 
Cleaners, coalmen, &c. .................. 94,422 0:698 
ros JJ "p ³ AA a 28,575 0:211 
r 44,842 0°551 
, ова его е 289,595 2:139 
Total running 'expenditure............... ...... £816,069 | 6:029 
Repairs and, Renewals. | 
hf. eH 178,718 1:320 
All doen aderire Eats Urs 178,742 1:321 
Total repairs and renewals . £357,460 264 
SIX Qr e 24,187 0:179 
Turntables and buildings ............ ........... 2,861 0:021 
QAB ызак, F 9,868 0°075 
Gross expenditure ................................ £1,222,899 8'943 
Tons of coal and coke consumed ............... | 727,839 Е 
Cost POP ,. R нео аан 78. 13а 
Train mileage 52,185,550 


This table shows that the average cost for 24 years for drivers and 
firemen was £358,635, or 2°650d. per train mile ; and that for repairs 
and renewals £357,460, or 2:641d. per train mile. 

To arrive at the cost for drivers and attendants for the electrical 
locomotive, I might revert to Table IV., and deduce from it, at a 

iven rate of wage per hour, for the number of trains occupying the 
line for that period, the kilowatt hour cost, but this it appears to 
me, would not be quite right. There can be no question that the 
cost incurred by the locomotive department is extremely heavy,“ 
but it is a charge incumbent upon the working of the traffic, and 
whatever are the conditions which militate against a reduction in this 
charge with the locomotive department, presumably they would hold 
good against the electric unless the traffic could, under the latter, be 
во facilitated as to enable it to be got through with greater speed and 
less shunting. It is not clear this could be done. I am, therefore, 
very reluctantly I must admit, obliged to adopt the extremely 
heavy cost incurred by the steam locomotive, for there would be 
"o little, if any, difference in the rate of pay to the respective class 
of men. 

The repair and renewal of electrical machinery, whether in 
relation to the generating or the locomotive plant, should be con- 
siderably less than that of the steam locomotive plant, for the reason 
that there will be extremely few moving parts, while many small 
units, used for pumping and other like purposes, would be provided 
for from the central generating station at a less cost, or entirely 
abolished. 

The train mileage (Table IV.) run by the 14 trains during one 
hour is 479. Assuming that the cost attending the repair and 
renewal of the electrical machinery will be 2d. per train mile, as 
against that for the steam locomotive power and works, viz., 2'641, 
we shall have a result of 0'1916d. per kilowatt hour. 

There is yet one more addition to make. The cables and contact- 
rail are peculiar to the electrical system. I do not include them in 
the above 2d. per train mile for repair and renewal of machinery. 


* Assuming the weekly wage of driver and firemen to amount to 90s., 
probably an excessive sum, it would seem that the weekly mileage 
travelled would be but 407. If the wages were 70s., the mileage would be 
but 517. 
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Having regard to the value of the recovered material, I assume 24 per 
cent. on the primary outlay will meet the renewal of cables, and 
т per cent that of the contact-rail This means 0:0249d. per kilowatt 
ойт. 
Table VII. furnishes all these items, against each of which is also 
shown the cost per train mile—i.e., the cost per kilowatt hour multi- 
lied by the total output, viz, 5,000kw. for the hour's work, divided 
By the train mileage worked during the hour, viz., 479. 


Table VII. Electrical Charges. Cost in pence per kilowatt hour and 
per train mile. 


Per train 


pw Per 

kw. hour.| mile. 

Generating charges .......................................... 0:1574 | 1643 

Sub- stations charges i 00299 | 0312 

Outdoor attendance .......................................... 00041 | 005 

Oil, waste, and sundries .................................... 0:0109 | 0114 
Locomotive drivers and assistants. [This item is 

shown at the cost incurred under present mode 0:2538 | 2:650 
OF TUNI TD 

Repair and renewal of machinery, motora, &c. ......... 071916 | 2000 

Renewal of cables and contact-rail ........................ 0:0249 | 0259 

Total cost for power and haulage ........................ 0:6726 | 7021 


— 


Interest at 34% on primary outlay—viz., £470,000 ... | 0:6901 | 0941 


Therefore, if my deductions are correct, it would appear that the 
cost of working by electricity as against that for the steam locomotive 
is, per train mile, so far as vhe Midland is concerned, as 7:021d. to 
8:943d., being an apparent saving of 1:922d. per train mile, or 
£260,155 on the average yearly cost for the 24 years indicated. 

A closer comparison of the chief items may help us to learn where 
and how so large a saving is effected. Coal stands in Mr. Johnson's 
data at 727,889 tons, at а cost of £289,595. Based upon the figure 
adopted by me—viz., 3 0lb. per kilowatt hour, the tonnage required 
is 454, 145,“ and the money £180,712.1 The steam locomotive 
consumes on the average 50'1911b. of coal per train mile. My 
figures place the quantity required for electrical energy % 
er 3°) 31-3151b. The saving under this head is therefore 

{ 
273,744 tons, which at 7s 1154. will account for £108,927. We have 
to bear in mind that the calculation on which the cost of electricity 
is based makes no provision for shunting operations. It is based 
entirely upon the train mileage run. Shunting work is, of course, 
included in Mr. Johnson's figures, and will account, to some extent, 
for the difference. The main gain, however, is to be found in the 
economy of a stationary, as against an itinerant generator, as well 
as in the fact that much coal is consumed by goods and mineral 
trains when shunted, and by all trains when standing at stations, the 
whole of which would be saved if worked by electricity. 

With stationary engines a less expensive coal than that used for 
locomotives would be available, thereby effecting a reduction probably 
more than sufficient to meet the cost for shunting, previously 
alluded to. It may be pointed out that coal is more costly at present 
Such is the case, and were my calculations based upon the present 
rate of coal, the result would largely enhance the advantage of elec- 
tricity. Say, for instance, that coal stood at 10s. instead of 7s. 1144, 
the locomotive cost would be 727,889 tons at 10s, = £363,944 ins 
of £289,595. That for electricity would be 154,145 tons at 10“ 
= £227,072, instead of £180,701. The result would be that electricity 
would show, under coal at 10s. a ton, a saving of £136,872 instead 
of £108,927, on precisely the same mileage, with a proportionate 
increased saving at prices ranging above that figure. The fact that dear 
coal enhancesthe 5 value of an electrical system especially 
with the possibility of coal at a higher rate than 7s. 114d.—cannot be 
two strongly emphasised. 


Water.—The steam locomotive calls for £28,573, or 02114. 
er train mile; electricity, £7,066, or 0:0522d. per train mile— 
difference in favour of the latter of £11,507. It is difficult to attempt 
a comparison between the cost of a largely-scattered supply—water 
pillars at numerous stations—and a concentrated one —one te every 
50 miles or so of line. The site for such a generating station woul 
naturally be selected with a view to cheap water supply, and, аз а rule, 
no great difficulty would attend its selection. A further point tu be 
borne in mind is that, naturally, all machinery would be of the most 
modern and economical type, and that the working would reach the 
highest ideal for an electrical plant, viz., an actually constant and 
perpetual demand. 

Drivers.—It is quite clear that whatever may be the cause of the 
existing heavy charges, it will apply equally to electric as to steam 
„ 5,000kw. х 30. 31.315 32,485,530 x 31:815 _ ds 

479 51:315 2.240 454,145 to 
012794. x 5,000kw. 1.3350 78d. per T. M. 32,485,530 Т.М. 


479 
x 1°55Ба, = £180,711. 
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locomotives. The engine must stand by its train, and the men alon 
with it. Any reduction that may be effected will be in the mode o 
dealing with the traffic. The present condition, viz, that of a mixed 
traffic travelling at various rates of s —one class of train being 
required to make room for another of a more important character— 
is not destined to effect economy in this branch of expense. 


Repatr and Renewal.—I have assumed that the cost of repair and 
renewal would be practically one-fifth less with electricity than 
steam. I think I am more than justified in this. The wear and tear 
of stationary engines, or motors, cannot possibly be so great as that 
of the steam locomotive. The number of electric locomotives would 
necessarily be as great, but their wearing parts would be immensely 
less, than those of the latter. Many Ad units would be entirely 
dispensed with. 

Oil and stores forms a somewhat large item in the running ex 
of the steam locomotive. Much of this is for the lubrication of 
moving parts which would be non-existent in electric engines. More- 
over, with stationary engines it is possible to recover, and again us 
а great portion of the lubricator employed. It would appear that 


considerable economies in oil should accompany the employment of 
electricity. 


_ We may now perhaps glance at possible economies on tnat which 
is indispensable for the steam locomotive, but which is unnecessary, 
or not so largely necessary, with electricity. Water pillars, turn- 
tables, engine sheds, coal stages—all these are expensive items which 
with electricity are either not required, or capable of considerable 
modification. 
Water pillars, supplemented in many instances by fixed engine- 
ower for pumping the water into reserve tanks, involving power- 
ouses, sheds, and other structures, form part of all large stations 


and many other points at which the locomotive requires to take 
water. ith electricity, water to any extent would be required 
only at that point at which the central generating station is placed. 
If this station served 50 miles of railway, then it would take the 


place of all the pumping plants, water pillars, &c., otherwise required 
throughout that section for the steam locomotive. Every pumping 
station involves the provision of labour, fuel, &c. All water pillars 
require special attention during hard weather. Economies in first 
outlay and annual charges on this account should accompany the 
use of electricity. Turntables would be unnecessary. The annual 
outlay for repairs in this respect is not great, but the cost of laying 
down the large turntables now required is very heavy. 

As the number of locomotives increases, во increases the demand 
for engine sheds. Electric locomotives would of course need hous- 
ing as well as the steam locomotive, but the space which they would 
occupy would probably be about half that now required. Wherever 
we find an engine shed there we see an area of land covered with 
coal, lines of rails аре thereto, coal s 
has to be carried, and from which it has to be distributed to the 
locomotives. First, the coal has to be stacked, then loaded into 
trucks and carried to the coal stage, and thence weighed and placed 
on the engine's tender. This is the course of procedure at each 
engine depot. If we compare it with the work of a large central 
station, such as that sketched out in this Paper, I think it will come 
home to us that, although the work would be large, it could not be 
nearly во large as at present. If stackjng were at all necessary there 
would be the lees quantity to stack, and it would all be dealt with 
їп a more concrete form and at comparatively few centres. Again, 
in this respect there is reason to look for economies in land, in 
buildings, and labour. 

АП these are assets directly due to the employment of electricity. 
Others, not considered in the figures which I have advanced, would, 
with its presence, be available ; the lighting of the trains, stations, 
goods warehouses and yards, marshalling grounds, &c. ; signalling, 
to some extent, pigat become automatic ; while at large centres 
where signal boxes have become both numerous and cumbrous, it 
would appear but reasonable that, with the aid of such a power, 
points and signals might not only be actuated, but the means for 
operating them might be so condensed as to admit of the entire 
duties being embraced within such a space as would enable one man 
to deal with them. Labour and space would be economised, and 
less time would be occupied in 


es to which the coal 


! ) е giving effect to the various operations 
than is poesie with the existing means. To this we may add that 
obviously it would also provide for the operation of lifts, and other 
К ү шш for power which at present have to be met by isolated 
plants. 

Let us now turn to what may perhaps he regarded es difficulties 
to be encountered. The first question that will s. e wisi be: are 
we safe in placing so many of our eggs in one basket? With the 
steam locomotive we have a travelling unit which has to manipulate 
its own load, and is in no way responsible for the duties of others, 
If it breaks down the inconvenience is chiefly confined to the vehicles 
it is hauling, and in due course they are extricated from their 
difficulty by the aid of another engine. 

With cringe | we are locating our power at one 


| | t in so man 
miles of line, and if that breaks down that section Fi d 


of line is practi- 


cally dead. But with the usual spare parts—the duplication, if 
necessary, of the generating units—there should be no reason to 
anticipate such a failure. The same argument in a measure applies 
to the power at the distributing stations. Here, however, the сазе 
may be met not only by duplication, but by, in emergency, con- 
necting one section through toits neighbour. For the time being 
inconvenience would be felt; speed would be reduced, but traffic 
would not be stopped. Of all this we have evidence in that which 
has already been done. We see railways being worked, tramways 
operated, and other large undertakings all dependent upon one large 
and central source for their life and being. Electric railways have 
become an accomplished fact, and we may turn to those that are in 
use as exponents of success or of difficulties to be encountered. Does 
the magnitude of the question we are considering—the eventual 
supersession of the steam by the electric locomotive—remove it from 
the category of that which has so far been done? Ithink not. The 
basis is there, It is to-day in useful operation. Improvements will 
come. The mode of working which we see to-day may, and probably 
will, be simplified, but this will only strengthen that which has 
y been accomplished. 


Still, there are points of great interest for consideration. As a 
rule, that which has been done has, with one or two exceptions, been 
confined to underground lines, and these exceptions have not as a 
rule dealt with such heavy work as the large overland railways 
require to compass. Overground railways have to work through all 
kinds of weather—rain, snow, fog—and at times to pass over rails 
submerged in water, Winter floods are not unusual in certain localities 
of nearly all overland railways, These are conditions which will 
affect the construction of the locomotive, the arrangement of the 
current collector, and the contact-rail, and are subjects for thought 
not only in themselves but in relation to the mass of under-gear 
which now appertains to all passenger railway stock, as also to 
the relative position and construction of roads, their repair and 
renewal, 

A ш may here intervene whether a similar economy would 
attend the operation of small branch lines of railway where the trains 
are few and far between. Consider! Why are the trains so few and 
far between? The traffic is, we will say, a fixed quantity. There 
are only so many tons of goods and so many D age ere passing over 
it daily. The steam locomotive is available only at certain times, and 
to attain economy it is necessary that so many trips only should be 
made. The accommodation is limited to this, But if the power for 
working the trains were constant, although reduced, any number of 
trips aay dp be made. The additional cost would be that only of the 
driver, for the rest the branch would be no more costly, while the 
uency of the communicaiton would tend towards the develop- 
ment of the district and the consequent increase of trade. 


I have now, I believe, fairly set forth the salient features of this 
question. The data which I have produced speaks greatly m favour 
of electrical energy as a motive power for the movement of railway 
trains. The economies which it would apparently effect are, indeed, 
so large as to raise a doubt whether my deductione—whether the 
figures I have adopted—are fair and reasonable. It must not be 
forgotten that my calculations are based upon a mileage run clear of 
stoppages or other contingencies. Stoppagesare unavoidable. They 
will arise, and provision must be made to meet them. But I find it 
difficult to identify them farther than I have already done. Sto 
will not affect the coal bill. I have taken the present cost of drivers 
and firemen to apply to that for drivers and assistants for electric 
locomotives, My allowance for Bag! and renewal of machinery 
will, I think, be generally suppo Necessarily the subject hus 
to some extent had to be dealt with more in the abstract than in detail, 
but I venture to hope my figures will not be found illiberal. We 
must not lose sight of the fact that the conditions are a constant load 
and. continuous output for every hour of the year. I believe the cost 
of shunting at stations and in goods yards may be met by the 
economy attending the use of a cheaper coal than that which is 
necessary for the steam locomotive; but assuming that some 
provision should be made for this, for administration and contingen- 
cies, I conclude that 20 per cent. (say £50,000) of the accredited 
saving will cover it. 

We thus bring the net annual advantage to approximately 
£208,124, and if we deduct interest on the primary outlay it will 
further reduce it to £191,674. Whether it is, in face of the savings 
to be affected in engine sheds, coal s , water cranes, &c., fair to 
make а debit in full of this amount, I must leave those who are 
interested in the question to determine. Broadly, it appears to me to 
mean this: that were a new company to start with electricity as their 
motive power, they would not need to take into consideration the 
interest on the entire additional outlay, because they would save a 
great portion of it in other directions. 

But were an established company to adopt it, they would already 
have incurred the cost for the lands, buildings, &c., and the expense 
for establishing electric working would unavoidably prove to them, 
for some years, an addition to their capital charges. 


Although I feel that my reason for pursuing such a course will be 
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obvious, it may be desirable that I should emphasise the fact that my 
sole object in availing myself of the data afforded by Mr. Johnson's 
presidential address to the membera of the Institution ot Mechanical 
Engineers is that I might deal with data extending over a long period 
of years, rather than draw a comparison with a period which might 
be regarded as possessing some abnormal feature. It must, however, 
be noted that recent figures tend to greatly magnify the result. I 
have shown that, with electrical working, certain economies are 
to be anticipated. The annual amount of these economies is based 
upon the ascertained saving per train mile, multiplied by the average 
annual mileage for the 24 years—viz., 32,485,580. The mileage for 
1899 is 45,453,438, and the expenditure £2,006,069, as against the 
24 years average £1,122,899 ; and the train-mile cost has risen to 
l0'59d. as against 8:943d. Assuming that the saving per train mile 
remained the same—it would probably be larger, consequent upon 
the increased cost of coal—the resultant saving would be, independent 


of any deductions for interest or contingencies, £364,006. rge as 
is the apparent economy thus presented, it would, were it possible to 
employ а gas plant for so large an output, be increased by the use 


of the “ Mond” gas system. Such a system would appear to invite 
consideration, at all events, for smaller installation, as, for instance, 
for the operation of branch lines. 


Here it may perhaps be asked : What good can attend the produc- 
tion of these figures, or the results they advocate, seeing that the 
railway system generally is wedded to the steam locomotive? Is it 
probable that any railway company will cast on one side their present 
equipment for the purpose of taking up that, which, although hold- 
ing out fair hopes of a large economy, is yet, in a measure, or in the 
large measure to which it would have to be applied, mainly an 
untried agent? To this І reply: Railway companies are under the 
direction of business men—men who know the value of money. 
Satisfy them that economies are to be effected—and do not let us 
forget that the economies are not confined solely to those with which 
this Paper has dealt, but probably to many others indirectly associated 
therewith—and that the economy embraces a reliable means of 
working, and they will not be found undesirous of testing its worth. 
The life of a steam locomotive is not an indefinite quantity. Its 
replacement by one of more modern construction or of greater power, 
quite apart from its ultimate destruction by wear and tear, is an 
үне fact. As traffic increases, so additions have to be made. 

e see so many new engines ordered year by year. What is to pre- 
vent a railway company, instead of thus perpetrating its annual costs, 
setting apart portion by portion of their system for operation by 
electrical energy, and, instead of ordering for, say, that portion of 
their system, steam, to order electric locomotives ; and thus to bring, 
piece by piece, their entire system under electrical operation? No sane 
railway management would do otherwise ; and I assume that, should 
my figures stand unrefuted, no railway company would desire to 
follow any other course. Prove its economy, prove its reliabity, and 
there is nothing in the fact that railways are, for the time being, the 
slave of the steam locomotive, to militate against their supersession 
by electrical energy. 


That this Paper deals with a problem which, sooner or later, will 
force itself upon the attention of all who are interested in railway 
progress, few will be disposed to dispute. So far it has been 
considered solely in the realm of economical working—in the 
interest of the railway shareholder. But are we justified 1n lookin 
at it only from this standpoint? Does it not embrace a question of 
still greater magnitude? Is it not one of even national interest! If, 
by the aid of electricity, we can save no less than 18·876lb. of coal 
per train mile, it is clear we could save no less than three 
Million tons a year“ if all our railways were worked by 
that agency. View it again from still another standpoint. 
Twenty thousand locomotives moving about throughout the 
land cannot fail to leave their mark behind them. Our railway 
stations, the telegraphs which traverse the railway routes, the trees 
which grow on its borders, all bear evidence of their presence. The 
supersession of the steam locomotive by the electric locomotive will 
bring with it a үче and a more cleanly atmosphere—cleanly rail- 
way stations—cleanly railway carriages—a higher and a purer 
sanitary condition of life. 


The following is an abstract of the discussion which took place 
on Nov. 30 in connection with Mr. Langdon’s Paper :— 


DISCUSSION. 


Mr. MARK ROBINSON said this was avery important communication, 
dealing with a matter of the utmost importance to the country and to its 
industries, and the conclusions arrived at by the author were welcome to a 
great many present. Mr. Langdon had not spoken as an enthusiast— 
scarcely as an advocate—but had treated the subject with great impar- 
tiality and moderation. In fact, Mr. Langdon’s moderation was his only 
excuse for criticising the Paper. The case for electricity had been put 


* 396,241,265 train miles х 18:87611, = 5,559, 040 tons. 


under some disadvantages. The author took five sub-stations, each feeding 
10 miles of line with continuous current at 600 voits. No doubt he 
had reason for this number of stations, and for the number of miles which 
each station should feed ; likewise for the number of kilowatts required. 
He questioned the need for the big central station which supplied these five 
sub- stations. This had been laid out for 10,000kw.,but he personally believed 
that 2,000kw. in each of the five sub-stations supplying 10 miles of line 
could be worked as economically, or nearly so ; in which case there would be 
great advantages in working the system on this plan. With 10,000kw. 
(corresponding to 16,000 n.r.) it would mean four engines of 4,000 н.р, each. 
The idea was that as engines got to very large sizes they became much 
more economical ; that there were going to be very notable savings in coal 
and other things to justify the cost of the cables leading to the sub- 
stations and to the line in transformation ; but, in hie opinion, there were 
no висһ economies in increasing the size of engines. Probably Mr. Langdon 
had turned to the country where this had been carried to its great deve- 
lopment—i.e., America, where they believed very much in large stations. 
In America the economy of slow-running engines was thought much about, 
and it was, no doubt, true that slow-running eugines increased their 
economy as their size increased. Fast-running engines stood upon quite 
а different footing. In tbem а new factor tending to economy came into 
play, which had practically no existence in slow-speed engines— viz, the 
t shortening of the period during which the surfaces were exposed, 
t to hot steam and then to comparatively cool steam. This was сег. 
tainly one of the great reasons why fast-running engine were economical, 
He had consulted several electrical engineers of large experience, and they 
had all supported the idea that a station of from 2,000 н.р. to 5,000 н, 
could be run with almost the same cost per kilowatt as a large station, and 
if they raised this to 5,000 n.r. or 4,000 H. p. it would be true again. These 
five sub-stations were a little smaller than he might wish for, but taking 
them as 2,000kw. stations it would mean three 800 k. . engines or four 
700 н.р, engines, and these would use as little steam per kilowatt as 
engines of any larger size, they would cost less for engine attendance and 
their office management expenses would be comparatively little more. 
Five such stations as these connected by telephone on the same line would 
be practically one unit, and each station really a foreman’s job. Assuming 
that in each 10 miles section a site was found for water facilities, &c., and 
that a fifth of this total power (10,000kw.) was installed in each of these 
five stations, and assuming that the five stations cost as much to build as 
the one large one, say £60,000 (which was safe because these very large 
stations increased rapidly in cost on account of the great span of the buill- 
ings, &c.): assuming also that the £200,000 provided for in the Paper for 
generating plant was available and sufficient for the five smaller stations. 
a saving of at least £70,000 would be effected on the equipment, besides 
the cost of stationary transformers, &c., and the £70,000 estimated for 
cables, making a total saving of £140,000 and a total capital outlay of 
only £330,000 as against £470,000. Iu addition, the 17 per cent. esti- 
mated by Mr. Langdon as the loss in the rotatory converters and static 
transformers would also be saved, to say nothing of the 10 per cent. lost 
in high tension transmission. By this means each section containing three 
trains instead of requiring 1,107kw. аз estimated would only require 
834kw., and the total was reduced from 4,984kw. to 3,892kw.—viz., a reduc- 
tion of 22 per cent. Again, 22 per cent. off the £260,000 allowed for 
buildings and plant was a further reduction of over £57,000, so that the 
capital charge would be brought down to £273,000 as againat £470,000. 
At the same time there was also the 22 per cent. which one might hope 
to save upon the engine-rooin costs. He was quite prepared to learn that 
there might be difficulties in finding five convenient sites for these five 
stations with good water facilities, &c., so that in the event of a reduction 
in the number of stations something would have to go back on to inii 
costs, but the saving was so great as it stood at present that he coul 
afford to return a good deal in this way and still get an advantage. Fer 
railways with very light traffic separated over long distances, or on ш 
politan lines, high tension transmission with transformation at thee? 
might be perfectly right, but he could not help thinking that for railway 
in general this ought to be the exception rather than the rule, Ther 
was still another good economy not taken into account in the 1 
viz, that when a line became wholly electrical the passenger trains cou 
be run upon the better system of having the motors on the axles of the 
carriages, wbich gave good advantages for such trains and was less hard ой 
the railway. | | ht 
Mr. H. H. CUNYNGHAME, of the Central London Railway, thoug | 
the question of the application of electricity to locomotion largely depende. 
upon the question of the pounds of coal per ton-mile. Some years 5 | 
read a short Paper, which was published in the Proceedings of the rud 
tion of Civil Engineers, upon the subject of the consumption of 8 
locomotive engines. At that time he was chief engineer of the Cana 
Southern Railway. This was an extremely level line, no gradient being 
more than 15ft. to the mile. It was also entirely free from curves, there 
being one long straight of 53 miles joined to another of 54 miles. Wa 
theless, for this reason this line was, perhaps, the very best possible for 
doing work with a very small consumption of fuel. The goods trains isi 
neceesarily very long, and were drawn by one engine, and the consumption 
of fuel with these trains worked out at 0'15lb. of coal рег ton-mile ; 155 
on the passenger trains, where a much higher speed was maintained. | : 
consumption of coal was 0:810. per ton-mile. When dealing with же 
railways it was precisely the same problem. The gradients of the p 
affected the amount of power used, or, in other words, the quantity 
power was dependent upon the reeistance of the line, which was DIIS 
the gradients. On the Liverpool Overhead Railway, which was uas 
a level line, the quantity of coal burned per ton-mile, as stated in а T 
read before the Institution of Civil Engineers, was Ob. On the Cen E 
London Railway, although only having a brief experience, the in 
irrespective of the amount consumed for station lighting, lifts, &c., 
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0°51Ь. per ton-mile, which covered all losses in transmission, tranforma- 
tion, &c. In the Paper the question of power seemed to have been assumed 
at some standard amount, irrespective of the gradients. The quantity of 
power used on such a line as the Central London Railway, not taking into 
account lighting and lifts, was something like 70 watt-hours per ton- 
mile, but as showing how very much tbis power varied with the 
gradients he mentioned that on the Montreal electric street railway the 
quantity used was something like 300 watt-hours per ton-mile. Of course 
on that line the gradients were very severe, in some cases as steep as 
1 in 10; it was therefore difficult, à priori, to say how much power would 
be used on a railway until one got to know the character of it. The cost 
of producing the power, again, depended upon the character of the power- 
house. The lowest consumption of coal that he knew of in producing a 
kilowatt-hour is 5:610., and the lowest cost something like 4d., irrespective 
of depreciation, intereet on capital, &c., and he did not know of any case in 
which this has been bettered. The question of the application of elec- 
tricity to railways was extremely interesting to all interested in electricity, 
but his opinion was that the whole problem depended almost entirely upon 
the construction of economical power-houses and the economical dist: ibution 
of the current. 


The Hon. C. А. PARSONS also inclined to tbe view that the case for 
electrical propulsion might have been made out more favourably than 
Mr. Langdon had done. The question of generating from one large central 
station rather than from a number of small stations he considered was a 
side issue. The particular question was whether, in general, trains could 
be propelled electrically on a large ecale at anything like the cost of steam 
locomotion, and it seemed to him that when the electric system was worked 
out in practice many economies would manifest themselves which could 
not at the present time be considered or realised. The one great advantage 
of a central station utilising high pressure over long distances was the 
opportunity afforded to the designer of placing his station where there 
was practically free water for condensing and ea*y access in other respects 
for coa]. 

Mr. H. A. HOY said that a little study of the question of electric traction 
on railways bad led him to fall in with the views expressed by Mr. Robin- 
son. With regard to Mr. Parsons’ suggestion that it was absolutely neces- 
sary to have а good water supply, he thought they might look further 
into what Mr. Robinson bad euggested and work something on the lines 
practised in America without going quite so far—viz, have moving 
stations. By having such moving stations with suitable high-speed engines 
these could be placed at suitable points down the line and moved from one 
point to another and by this means the loss in the electrical pressure which 
took place over long distances would not be entailed. 


Nr. J. S. RAWORTH said that Mr. Langdon was not stimulated by 
the expectation of selling high-speed engines, and he had not got the 
inventor's fever which made him come forward to enlighten the world 
ав to the advantages of his inventions. Neither was he troubled 
with that peculiar disease of a professor—viz., intellectual indigestion, 
which roee the pressure inside him to such a point that he must read 
Papers or burst. The present Paper should call forth the highest thanks 
because it was an effort on Mr. Langdon's part to tap the pockets of 
financiers on behalf of electrical engineere. If he (Mr. Langdon) could only 
induce the railway shareholders to encourage electrical engineers and come 
to their assistance, then there was а mine of wealth before everyone of 
them. He asked them not to be led away into any side issues in this 
discussion. The main point was a financial point, and the railway managers 
or shareholders would not bother their heads about electrical methods so 
long as they were convinced that they could make money by making a 
change from steam to electricity. He had followed Mr. Langdon’a figures 
very closely, and did not quite come out the eame as he did, but it would 
be ail the better if any criticism that had to come came from the elec- 
trical engineers’ side rather than from the other side. He bad hoped to 
tee some locomotive superintendent come forward and say to Mr. Langdon 
that be was all wrong. In looking through Mr. Langdon’s figures he had 
noticed that in Table II. the maximum number of trains per hour pasting 
through Luton was given as 16, but in the last columu of that table 
19 trains were mentioned as paing through that station between the 
hours of 2 p.m. and 3 p.m. In Table llf. (Harpenden) tbere were 
10 trains more per day than at Luton, and curiously enough they 
were all light engines. Coming to the calculation of the power 
required to drag trains from London to Bedford be had not been able to 
follow Mr. Langdon. Mr. Langdon had used a nomenclature of his own, 
and though he (Mr. Raworth) bad succeeded in masteriog it to some 
extent, he had thought it better to recalculate the whole thing from the 
bottom. He had calculated the total foot pounds required to drag 287 
trains over the whole 50 miles during the 24 hours, and by this means, 
with an average of 12 trains per hour, had arrived at the figure of 7,389k w. 
as the neceseary electrical power. Providing for a possible maximum of 
16 trains per hour, and allowing 600kw. for acceleration and for stops, 
the total amount of power required would be 9,850kw., so that Mr. Langdon 
was a happy guesser in fixing the amount at 10,000kw. The formula 
given in the Paper as representing the tractive effort per ton he thought 
contained some little error, because if a speed of only 1 mile per hour were 
used they would only need 3lb. per ton to push the train. 

Me. LANGDON ; The formula is not applicable under 15 mile: per 


ur. 

Mr. RAWORTH, continuing, eaid that as Mr. Langdon had taken the 
expenses for tbe last 24 years of steam locomotion and only the expenses 
for the last 12 months in connection with electric traction it would readily 
he seen how favourably the case for steam locomotion had been put. Until 
a few years ago the steam locomotive took 291b. to 301b. of coal per train 
mile. Now it took 5016. to 5llb. Again, a few years ago wages were very 
much lower than they were now. They had to pay upon the higher scale, 
whereas the calculation in the Paper had been made upon the lower scale. 
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Further, 34 per cent. had been allowed as interest on the capital outlay, 
which amounted to £16,000 per annum. He thought that, for the purpose 
of comparison, it would not be necessary to allow anything for interest on 
the money, because a locomotive department did not allow anything for 
interest upon its capital. It would only te necessary to allow for interest 
on the money in cate they had to goto the directors and say, If you will 
scrap all your present locomotives and put in electrical apparatus, I will 
show you a profit even upon the capital that you have to spend." 

Mr. HENRY MAVOR asked that the discussion might be kept open 
until after December 12, so that a full discussion of the Paper by the 
Glasgow section might take place and be embodied in the Proceedings of 
the Institution. They had in the North a large number of very highly 
skilled locomotive engineers who were able to discues the question, and he 
believed that their contributions were worth recording. 


Lieut.-Col. CROMPTON did not think many in that room had had 
the advantage that he bad had of having designed a long electric railway. 
He had been employed about a year ago by the Indian Government to 
design a line to cross the Himalayas. He had had to prepare data after 
the style of Mr. Langdon’s Table IV., and wished he could have had that. 
very excellent model before him at the time. Не really had followed 
these lines, although not so neatly, and had since checked them by using 
a length of Indian railway for which data was available. One of the first, 
things that struck him was the extraordinary discrepancy between the 
actual calculated borse-power taken by the trains in the fourth column 
from the end of Table 1V. and the actual full horse-power of the corre- 

nding locomotives.. To electrical engineers, who were accustomed to: 
talk about the load-factor of machinery, the subject was very interesting. 
They at once saw why the performance of a locomotive on a railway was 
such a poor one from the economy point of view, although when working 
under its best conditions and its best load-factor, it ought to be a highly 
economical machine, It also explained why there should be any doubt in 
the minds of locomotive engineers as to whether compound locomotives 
were a success or not. In the habit, as electrical engineers were, of com- 
paring compound with single engines in electric lighting stations, they 
could not understand why there should be any debate on such a question. 
To them it was long ago a foregone conclusion. The extraordinarily poor 
load-factors of the locomotives themselves disappeared when they applied 
power to the line from a number of fixed stations, and it was quite certain 
that an economy in the fuel used would follow therefrom corresponding. 
with the increased load-factor in working from a number of fixed stations. 
Another item on which there would be a very great economy and which 
had not been claimed to its full extent by Mr. Langdon was that of wages. 
Probably Mr. Langdon felt justified in saying they would have to employ, 
men for drivers and pay them the high wages paid to steam locomotive. 
drivers ; but when he was preparing his financial statement for the Cash- 
mere Railway already mentioned, he had had some discussion with loco - 
motive superintendents and otbers in India, and had come to the conclusion 
that they would not have to pay the same high rate of wages that was paid 
to steam locomotive drivere. The reason for this higher rate was that a: 
locomotive engine on a difficult line of railway was worked under difficult . 
conditions and they could not have anyone but a highly-trained 
man to get а full duty out of Ше engine А man not having 
years of experience would not be able to keep time.  Conse- 
quently, a special standard rate of wages hid to be paid to such 
men. Electric locomotives, however, were confined to one engine 
in front of the train or separated into various motors under the 

iages, The driving of these motors would be a very different business. 
The driver would have to observe the signals and have eome knowlege of: 
the jine. But this knowledge of the line was nothing like the same thing 
required of the man who was not only responsible for the same work with , 
a steam locomotive, but who also had to coax his engine to give out its 
power to the best advantage апа with the smallest possible coal con- 
sumption. For that reason there would be a very large saving in wagee, 
and in his report to the Indian Government — which had been accepted 
he bad taken advantage of this fact. He was fully of the belief that native, 
drivers of the same calibre as the natives only allowed to work small 
unimportant steam lines would be amply sufficient for his electric loco- 
motives on the mountain railway. Another question of great interest was 
that of repairs. He was under the impression they would find that the 
electric locomotive or the motor on the carriages would not cost anything 
like the percentage value of its cost for repairs that the steam locomotive 
did, for the reason that nearly all the wearing surfaces were capable of 
being easily boxed in. "They were in the nature of spindles revolving in 
journals, and there were not any of those most expensive surfaces to. 
maintain, such as sliding surfaces, which anyone who had had experi.. 
ence of locomotive work woula admit were the most expensive part of the 
machinery to keep up. He could hot impress too much upon those who 
had to urge the claims of electric locomotives the fact that they 
would cost very litt'e to maintain, from that one cause—viz, that 
their wearing eurfaces were only revolving surfaces. One of the chief 
reasons why electric locomotives would be ado,ted in the future— 
and Mr. Langdon had not urged this sufficiently —was that the 
present steam locomotives were overloaded. They could not be made' 
big enough and powerful enough for the traffic on the lines. The 
height of the driving wheels was being reduced in order to get big 
overhanging boilers, and the result was boilers of nearly 5ft. in diameter 
overhanging comparatively small driving wheels, and all this because 
enough power could not be got into them. Once it was admitted that 
electric motors could be distributed on the various carriages there was no 
limit to the power which could be put into au electric train. Here was an- 
argument which should influence financial men to encourage and support 
electric locomotion. He would add some more figures to the ‘discussion in 
the Journal, 

The discussion was then adjourned until December 6. 
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post frec, on receipt of published price. 
“Contents Subject Index to General and Periodical Literature.” 
By A. Cotgreave, F.R. Hist.S. (London: The Author, Public 
Library, West Ham, E.) By subscription, cloth 7». 6d., unbound 6a. 


“Science Abstracts” for November, 1900. (London: E. and 


F. N. Spon). 25. 
“ А Century of Copper.“ Part II. By Nicol Brown and C. C. 
Turnbull. (London: ffingham Wilson.) 53. 


* A School Chemistry." By J. Waddell. (London: Macmillan 
& Co.) 4s. | 

* Lawyers and their Clients: A Practical Guide fur the Latter.” 
(London: Effingham Wilson). 25. 

„Cash: How to Invest It.” 
Dawbarn and Ward.) is. 

Report by the Chief Labour Correspondent of the Bcard of Trade 
on the 


Strikes and Lock-Outs of 1899, with statistical Tables. 
(London: Eyre and Spottiswoode.) 114. 


“The Practical Engineer” Electrical Pocket Bock for 1901. 
(Manchester: Technical Publishing Co. London: John Hey wood.) 1s. 


Annual Report of the United States Commissioner of Patents for 
1899, (Washington ; Government Printing Office.) 


By "Experience (London: 


ELECTRICITY WORKS ACCOUNTS. 


Edinburgh Municipal Electric Supply Works. 


Another year’s accounts of the Edinburgh undertaking 
indicates a maintenance of the splendid rate of progress which 
has characterised it since operations were started in 1895. 
Concerns with large outputs, and consistently exhibiting low 
cost figures, are always interesting in that they are also con- 
sistently sensitive to altered conditions. The Edinburgh 
undertaking is one of these concerns, and in the accounts 
now before us clearly reflects the influence of higher coal 
rates, the fuel charge having risen from 0:4244d. to 0 522d. per 
unit. It is an achievement to have kept, and even percep- 
tibly diminished the total costs in the circumstances, for 
although the output was higher by 38 per cent. than in the 
preceding year, yet the load-factor was materially lower, 
being 13:8 per cent. in 1899-1900, as compared with 15:3 per 
cent. in 1898.9. 

Owing to a further reduction in the average price per unit, 
the working profit, relatively to the mean expended capital, 
has slightly fallen. The balance of £5,886 from the working 
of 1898-9 was placed aside for depreciation, and out of the 
past year’s working profit £14,119 was placed into the sinking 
fund and £13,179 paid in interest on loans, leaving a balance 
of £3,674. The table given below shows the progress made 
since the station was opened. 


Leeds Municipal Electric Supply Works. 


Excellent indeed are the results shown in our analysis of 
the accounts of the Leeds undertaking for the year ended at 
March 25, 19C0. It is evident from the costs figures that the 
splendid record already attaching to these works was only 
earnest of still greater achievements. It is true that among 
the undertakings the accounts of which we have considered 
up to the present the total costs at Bradford are very 
slightly under those given in our last column for Leeds, yet 
the very different conditions under which supply was effected 
invest the Leeds results with particular interest and merit. 
At Bradford the slightly higher output of 2,416,180 units sold 
contained the large proportion of 25-6 per cent. for traction, 
besides an ordinary motor load of 19-2 per cent. and a public 
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lighting output of 2:44 per cent. The output thus constituted 
resulted in a load factor of 13-7 per cent. At Leeds, with no 
traction, and a negligible public lighting load, the output was 
2,005,840 units sold, and the load factor only 6:69 per ceni. 
It will be seen that, judged in relation to the conditions of 
output and load factor, the Leeds results are certainly the 
greater achievement. 

Consistent with its old character, the Leeds undertaking is 
specially strong in economy of works costs, in this depart- 
ment surpassing Bradford by 0-082d. per unit. The total 
works costs of 0:788d. per unit at Leeds is quite 1d. below 
the mean works costs of municipal undertakings of similar 
output and load factor in 1898-9. All the several items of 
generating costs share the credit of this result without 
distinction. The management and property charges, while 
less strking are, at 0:45d., beyond criticism, as being well 
under the average. 

Compared with the total costs the revenue shows rather 4 
high average price, the ratio of costs to revenue being only 
27:4 per cent. On the other hand the high tariff appears 
necessary in view of the rather heavy interest and sinking 
fund charges. 

The Leeds undertaking stands as a typical example of a 
single-phase alternate-current system of supply. It betrays 
the shortcomings as well as the good qualities of the single 
phase system. The records and accounts of the undertaking 
show that while їп consequence of the system employed the 
load most favourable to economy has been lost to the business, 
yet apparently the same economy has been attained by reason 
of the efficiency possible with that system, at least in the 
circumstances existing at Leeds, 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared: 


Aberdeen (М N Oct. 12, 1 n- Thames ( Mun.) July 20, 1900 
Ayr (М m — Nov. 2, 1900 Lan . 10, 1900 
pal) .......... April 20, 1900 Leeds (Municipal)... .... 1900 
воа (Манар) ==. АЩ. 5 1900 гаса Munici 5 Jan. 26,1900 
Seis sed. uly 6, Leyton Veces és 
(Compeny)....8ept. 15, 1899 Liverpool (Muniolpal).. . June 22, 1900 
Blackburn . .- Jan. 19, 1900 London (Company) ........ June 8, 1900 
(Municipal) ....Oct. 5, 1900 Londonderry (Municipal) . Feb. 16, 1000 
emouth (Company) . Sept. 7, 1900 | Manchester (Munioipal)....Sept. 14, 1900 
Bolton (Muni 11 Nov. 80, 19 0| Newoastle and .) Oct. $0,199 
M = JUDO 22, Newoastle-upon-Tyne(Co.) Oct. 12,1900 
B Municipal) .. May 4, 1900 Newport (Mon.)(Munici ) Deo, 16, 1892 
unicipal) ........ Aug. 24, 1900 N ton (Com . Oot. 90, 180 
Bromley (Kent) (Co.) June 15, 1900 Norwich (Company)........ Nov. 17, 189 
mpton& Kensin Mar. 28, 1900| Notting c ompany =.. Mar. 16, 1900 
ey (М ... . Nov. 30, 1900 Nottingham ( cipal) . Sept. 2l, 1900 
Burton · upon. Trent (Mun.) April 21, 1899 Oldham (Municipal) Dec. 1, 
Bury (Municipal) .......... Oxford (Company) April 18, 1900 
Cam (Oompany) pril 18, 1900 Pontypool (Compa ORAS Sept. 23, 1900 
Canterbury (Municipal) ....Oct. i Portemouth (Muni ..Aug. 24, 1900 
cipal) ........ 5, 1899 Prescot (Company) ........ 1 
© Cross (Company) . Mar. 9, 1000 Preston (Company) M 29, 149 
Chelsea (London) (Со.)...... . 28, 1900 Reading (Company) ........ 15, 1899 
Cheltenham (Munícipal)....Nov. 10, 1890 | Richmond (Com . June 29, 1000 
Chester (Municipal)........ vg. 3, 1900 Salford (Municipal) ....... 28, 
City of London (Company). June 15, 1900 Scarborough à (Company) .. July 13, 1900 
Clerkenwell (Company) ....Мау 18, 1900 St. Helens (Municipal 1892 
Coventry (Municipal) ...... Feb. 93, 1900 St. James & Pall Mall(Oo.)..Feb. 16, 1900 
Croydon (Municipal) July 20, 1900 St. Pan jours une 8,1900 
Derby ( сі 2. . Jan. 96, 1900 Sheffield (Municipal) ...... Deo, 39, 1800 
Dewsbury (Municipal) Nov. 24, 1899 Shoredi estry) ........ Nov. 23, 1900 
Dover (Company) ........ April 27, 1900 Southampton (Municipal) ..Nov. 10, 18% 
Dundee (Municipal) .... Nov. 2, 1900 Southpo (Municipal) ea cue July 7,19 
Eastbourne (Company) . . May 4, 1900 South Shields (Municipal)..Nov. 9, 190 
erty а (Kuniepel . . Nov. 17, 1899 Stafford (Municipal)... . .. Aug. 17, 1900 
lxeter (Municipal) ...... Aug. 6, 1896 Sunderland (Municipal)....Nov. 9, 1900 
Folkestone (Company) ....Ap » 1900; Taunton (Munici June 16, 1809 
Glasgow (Municipal) . Sept. 14, 1900 Tunbridge Wells (Mun.) .. Sept. 1, 157 
ord (Com a.e.. Oct. 10, 1900 Wakefield (Municipal) ....Deo, 1, 18 
Halifax (Muni pel . Sept. 21, 1900 Walsall (Municipal)........June 23,1999 
Hammersmith (Vestry) .. June 20, 1900 Wan pany) .. Мау 18, 1000 
Hampstead (Vestry) ) Oct. 19, 1900, Westminster (Company) . . Mar. 9,1 
Hanley (Municipal) ...... — July 27, 1900 Whitehaven (Municipal) ..July $8, 18? 
Harrogate (Municipal) .... 20, 1899 Winchester (Company) ....Oct. 26,1 e 
Harrow (Com АРОНА June 16, 1899 | Windsor (Company)... . .. Deo. 23, e 
Hast gu В, Leonard (ian, бер. 7, 1900 Woking ( mpany) ee.» s. ee Deo. 22, 100 
Hove (Company) .......... uly 6, 1900| Wolverhampton(Municipal) July 27, 1 
Huddersfield (Municipal) Aug. 17, 1900 Woolwich (Company) Jan. 18, 100 
1 (Vestry) ........ Nov. 23, 1900| Worcester enictpel) April 20, 1290 
Kensi'gton & htebe'(Oo.) Mar. 10, 1900 Yarmouth (Muniol Nov. 8, 
Kingston-upon-Hull (Mun.) July 13, 1900 


Year ended No. of Equivalent Output. Units sold. Pl nt pes supe Load Total Total Working profit. Е 
| gc. p. lm ? -.| capacity. | demanded. otal costs) revenue 

May 15 consumers. connections, Total. Publie lighting. is | kw. factor. per unit, per unit. Total. to mean сар. 

= Е cent сИ Е 2 i PART 
1896 452 57,690 888,335 8 1,160 1,016 9:98*/ ds X en ds 
1897 £00 99,970 1,721,557 621,260 2,700 1,621 121%  ! 140d. | 374d. £16,815 897: 
1898 1,630 158,900 2,894,457 834,660 . 5,300 2,588 | 138% | 1410. | 316d. 20,648 797), 
Id 2,914 226,737 4,174,541 1,044,733 4,705 5116 | 153. 1414." | 277d. 25,70 695; 
1900 5,507 2€6,585 1,191,775 3,1357 4 587 138 1414, 2.75d. 30972, 695. 
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EDINBURGH. LEE DS. 
Undertaking Worked by =m == =m an un am um em m = | Edinburgh Corporation. Leeds Corporation, 
Date of Commencement of Supply. 2222 April, 1895. May, 1895. 
System of Supply .. —-——— | Three-wire cont. and H. T. alternate current. Alternate- current transformers. 
Chief Engineer... . 22222. | Frank A. Newington. Harold Dickinson. 
YEAR ENDED MAY 15,1899. MAY 15, 1900. MAR. 25,1899.^ | MAR. 25,1900. 
» SOLD (TOTAL) ͥ . em e em ome 4,174,541^ 5,551,728 ' 1.001.540 2,005,840 
nee coy cs eren am ee cnn A 3,129,808 4,359,955: 1,001,290¢ ,004, 
" gold for public lighting, &o. ee A — — — — 99 1,044,155 1,191,775 250^ 1,000 
„c ( Жыры one o Ea fom e m Ole 231,152 339,903 20,9854 41,239 
UNITS SOLD PER 8 C.P. LAMP CAPACITY ————-— 984 .218 = , 411 
Maximum supply demanded „= = = == == == == == 5,116 kilowatts 4,587 kilowatts 2,509 kilowatts 3,426 kilowatts 
Number of publie lamp 702 are 747 arc l arc arc 
We A ⁰ 2 калана 2,514 5,507 1,000 1,594 
Connections to mains in 8-c.p. lamps „=... === 226,151 296,585 18,580 106,265 
CAPACITY OF PLANT IN 8.C.P. LAMPS = 147,000 251,000 79,000 95,000 
CAPACITY OF PLANT IN KILOWATTS „m me == = == == = 4.705 8,137 ‚400 3,040 
P w kilowa Per kilowa Per kilowat 
OAPITAL— Tow i Total. i^ o Total. capacity. : Total. АЕ capacity. ' 
Share. I кеше — ä — — —— ——— — шше ыш — — -— — — — —ͤ— — — 
Loan (includin Debentare charges) — — — -- — — 
RECEIVED (TOTAL) - —————— £390000 | £83 |858708 £721 £423 | £177 226,521 £746 
Are. ow —ũ— o inem — . — . — — — — — — — 
Loan (including Debenture charges) - -= = -= == == | 390,000 83 587,058 721 E = 226, 5,521 146 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ..... — — — ones pes <= e — 
Share (uncalled) s —— BÀ — к= — M NA БНА төй —̃ —⅜ — — dens | — — — — ~~ 
Loan (including Debentures) ms 222 — — — | — — = — 
e .... — | = Eel d f 4,241 177 9,101 2 2:99 
RESERVE OR SINKING FUND ne se cece wes san ees cee =en os om 28,353 6:03 42.472 5:22 d — — 
Rn ашала qui 8,359 178 14.598 179 > — — 
EXPENDED (TOTAL) 222. 2222 | 395357 840 595,655 1732 232,516 96:8 307,522 101 
Lands and buildings . . 510928 110 | 105,264 | 129 74,174 30°9 70,337 
КЫЛ Luces vawsis ues (65 pi Gi udo uu ÜrLA——— nn 29:5 211,197 25˙9 89,048 57˙1 129,267 427 
Mains „20281 450 216,540 540 65,542 21:3 95,2547 31˙3 
Miscellaneous ........ сеа оса саю — UD ар O AD 000 2,437 0:52 2,654 0:326 3,752 1:56 12 665 4:17 
BALANCE OF CAPITAL AOOQUNT. 2222 5.3577 -114 -8597.! -106 |||- — 228,275! 951 - 81,0010  -206 001°! -266 
REVENUE — Total. Per unit sold Total. Per unit sold Total. Per unit sold Total Per unit “тош. |Perunitsold] Tota.  |Perunit sold 
ves wen ee non ous o ma €—— s | £48,238. | 91130. | £63,525 | 2°746d. | 218281 | 43844. | £36, 21 g 335d. 
Revenue from supply ses sasse am ma uas oms am ee. | 38,9854 .2:2404. 52,631* | 227154. 17,182 4:120d. 54,066 40804. 
" tO6 NE, I, ossa one mit oie pua «дали неше cu eas 10 0°0014. 44 0:002а. 852 0:1994d. 2,155 0:2584d. 
" publie Meine” ous sis om qu pas nates oni Gil vn 9,198 0°529d. 10,372 0°449d. бах — — — 
" salo of lampe, #0; ааьан ees om 28* 0 002d. 28° 0*001d. 16 |» 00044. — — 
miscellaneous sources 19 0:001d. 451! 0°020d. 251° 0:0604d. — — 
EXPENDITURE OUTOF REVENUE- | 
TOTAL COSTS mm . ne eae nett ne eee eee | £24,508 | 14094. | 232,553 | 14074, | £4,178 l002d.| £9,930 | 11894, 
WORES COSTS$.......... Monta aN she pata rms a Sh pi cas ООВ 10944. | 25,621 11084. 2.491 0:598d. 6,165 0738d. 
Generation of Korio „2-с cas cm iu cm nmi vun cm ад am s 12,777 0'734d. 19,442 08414. 2,259 05 424. 5,695 06824. 
Fuel (including cartage, &c.) me sas sm mee me am an mee 7,566 0°424d, 12,071 0:522d. 180 0:187d. 2,592 0'310d. 
Oil, waste, water, stores ca: осе om em em om m em m 852 0:050d. 1,121 0:0484. 284 0:0684. 561 00454. 
Wen 0 2,551 0:146d. 3,618 0:156d. 855 0°2054. 1,874 0:2244. 
, Repairs and maintenance at station — se sa — =m ne 2,012 01164. 2,652 01144. 542 0'082а. 867 01044, 
ion o .... bn) d GN Ge 2,830 0: 163d. 2,056 0*089d, 235 0*056d. 470 0*056d. 
MEOS, . бы oct od oo nas ей vui sni Gus ван Guil ext cm) am cu 1,674 0.0964, 1,052 0:045d. 100 0:024d. 224 0:027d. 
Repairs, renewals of mains, &с, „= 1,156 0:0674d, 1,004 0:043d. 135 0:0324. 216 0:0294d. 
Public lighting ХС Ж qe G—A— ——ů — GS — es eee OO 8,408 0°196d. 4, 128 Ol 784. — -— = те 
A o é ͤ— T———— ына imá анын a Se ата 2,281 0.1514. 2,255 0°0974. = — — — 
% werd) ven h 1,128 0`0654. 1,888 0:0824. | = — -— — 
[TUS uai AND PROPERTY CHARGES... .— 5,493 0:316d. 6,933 03004. 1,684 0:404d. 3,764 0451d. 
JURE VERE, ИИМ oo nm ый ылына pei it dba 0 citi a ima Le 2,219 0: 1284. 2,582 0:1124. 322 00774. 890 O. Tod 
| Management ba кеш жене Dl. I. ouo 3,274 0:J858d. 4,901 | 0°1884. 1,362 0:327d. 2,87 03 44d. 
Salaries — — . — еш кеш) oont кыши кыш эне эш 413 0:024d. 426 0 0184. 1,0454 0:251d. 2,225 0:266d. 
Stationery; „„ 170 0°010d. 183 0:008. 114 0°027d. 137 0:0164d. 
Establishment charges cee a. sm =m wes wee san omn mes mee san 853 0:0494. 1,010 0:0454. 93 | 00224, 194 0:0234. 
LAW. БӨГӨН, lOi „л arias vo cmt cip ͤ cin quA iq om Qoo tn рш 1,8387 0 106d. 2,7102" 01174. 110^ 0°026d. 520 0:0384. 
% to mean / to mean to mean to mean 
FINANCIAL RESULTS— Total. Nx стула То{а1 А-ту Total. td exp' eanl Total. capex exp'nde таей 
WORKING PROFIT FOR YEAR ... | £23,730 | 695% | £30,972 | 625% | £14,103 | 614% | £26,291 | 9 9737 
Sum carried to Depreciation Fund 2. sa =a se >». — Ес 5,886 | 119% 5 | = = 
Sum carried to Reserve or Sinking Fund 9,566 2:80% 14,119 2'85% 4,2241 | — 5,516 l: 97 X 
Net interest on loans (incl, Debenture чин) ы - 8278 | 2427 13,179 2'66% 6,256 272% 12,473 | 4627 
BALANCE FROM LAST ACCOUNT ri ias La 5.886 119? ie Es & S 
BALANCE AVAILABLE РОВ DISTRIBUTION, Re, moi |  5885.| 172% 3674 | 0742% | 3606. | 342 8502 | 3157 
ORDINARY DIVIDEND ФАЙ ы ыа ашла — | — — — — | — ES — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 50:87 51:37 2297 27:4% 
Expenditure per kilowatt capacity, 2222 £5. 4s. 2d. £4. 0s. 0d | £1. 14s. 104. £3. 5s, 3d. 
REVENUE PER KILOWATT CAPACITY 1. — £10. 75. 0d. £7. 16s. Od. £7. 12s. 5d. £11. 18s. Od. 
Expenditure per 8-c.p. lamp capacity ...... M PRESSE 3s. 4d. 28. 63d, ls. 14d 2s. ld. 
REVENUE PER 8-С.Р. LAMP CAPACITY F 6s. 61d. 5s. Od. 48. 104d. 78. 7d 
REVENUE PER 8-C. P. LAMP CONNECTED 2... 4g. 3d. 4s, 34d 4s. 8d. 6s. 91а 
Price charged for lighting, per uni. mat 534.2 33d. 9 414. to 5d./ 44d. to 54.7 
Price charged for power, per unit.. =m = sas ome 14d. net 14d. net | 2d. less 5% 2d. less 5% 
Price charged for public lighting. . ...- £14 per are per ann” [£14 perarclamp per ann. 4d. per unit — 


EDINBURGH.—REMARKS-—a Includes 222,348 units sold for motor power. b Inc Judes 18,041 LEEDS.— REMARKS - а Accounts for the half- year from October 1, 1898, 
for arc lamps and posts. e Over-expended. d Includes £1,403 for motor power at 12d. per unit. | to March 25, 1899. b Overexpended, c By rents, d Includes £104 
e In respect of arc lamps fo п private l'zhting. f Includes £1,602 proportion of general expenses remuneration of directors of the Yorkshire House-to-House Electric Co, 

of management. g Subject to discounts up to 25 per cent. Л Inclusive of upkeep in every e Carried to capital suspense account to meet £106 charges incidenfal to 
respeit. i Inclubes 579,612 for motor power. j Includes £18,989 on arc lamps and posts. k In- | change of pressure and £3,500 in respect of discarded rubber-covered 
cludes 43,605 for motor power at 1:d. per unit. “ Includes £251 paid by insurance company for | mains. f Less discounts up to 10 per cent. g Includes £20,843 on india- 
damage by fire and £148 net rents © f property. m Includes £1,592 proportion of general expenses, | rubber-covered mains and £74,411 on paper-covered mains, A Includes 
£205 composition of stamp duty, £:2 to dependents of army reservists, and £523 insurance, | insurances £34, t Includes insurances £176, 


242, 


THE ELECTRICIAN, 


DECEMBER 7, 1900. 


The Electrician. 
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morning mails, It is on sale at the railway books throughout the 
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Sabscription Rates.—The Rates for Subscriptions to TH ELECTRICIAN" 
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Kingdom 968. 04. 134. 64 .. 76. od. ратара 
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New Volumes of * *' THE ELECTRICIAN ш COMMERCE in April October. 


"Тик ELECTRICIAN" offers 5 advantages to Advertisers, It has 
by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed, 

Advertisement Rates, &c., forwarded on о» to the Publisher, 

TRADE ADVERTISEMENTS intended for the current issus must yeach the Office 
not later than First Post on Th Renewals of expiring advertisement 
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bic ate up to 8 f.m. on С. 


i re 


ELECTRICAL BOOKS AND PUBLICATIONS. 
Alt Books, Newspapers, and other publications can be ordered direct of 
THE ELECTRICIAN " Printing and Publishing Company, Limited. The 
well-known *' ELECTRICIAN" SERIES of Standard Electrical Works at present 


consists of — 

ELE CAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON YOUNO, M. I. B. I. oe 10s. 6d., post free; abroad 11a. 

THE STUDENTS TO SUB CABLE TESTING. s Py 
Messrs. Н. К. C. FISHER and J. C. H. DARBY. Price ба. net; abroad, 6s. 8d 

rer rci or Xi rig LITERATURE AND RESEARCH. Edited 
by C 8. PHILLIPS. th an introduction on the Tube and 


history of Crookes 
А ы Ray work, Зу а горе giving '' Practical Hints” on the subject. 
THE POTENTIOMETER AND ITS ADJUNCTS. By W. О. Feum. 


LOCALISATION 63 OF FAULTS IN ELECTRIC LIGHT MAINS, By F. С. 
none X POWER VER AND GEARING, By E. Тавыплтт Олвтив, Price 
USMARINE CAB E CABLE LAYING AND REPAIRING, By H. D. Wem- 


free, 
ELECTRICAL ICAL LABORATORY NOTES AND FORMS (Elementary and 
. Arranged by Dr. J. A. FLEMING, M. A., F.R.8. 


oat CTHEORY. ByOLIvER Heaviswm vol. I. Price 


E АСИЕТІ Ву 
ERNATE 18& Vol. II. "Price 19s. 6d. ; 188. 
THE 11 ТЕ CURRENT TRANSFO IN" THEORY AND 


PRACTICE. Dr. Jei A. FLEMING. VOL. I.—THE INDUCTION OF 
ELECTRIC CUR TS. NEW EDITION. Price 12s. 6d., ро free. 7 1.— 
THE UTILISATION Of INDUCED CURRENTS. Price € 
LAMPS AND ELECTRIC LIGHTING. 1. 7 J. А 
FLEMING, M. A., D. Sc., F.K.8. New Edition. 98 original mp Proh J. 
магии INDUCTION IN IRON AND OTHER METALS. By Pr Prot. 
: А. EWING, М.А. New edition. Price 10s. 6d., post free; abroad 11s. 
ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s. 6d. post free, 
THE ABT OF ELECTROLYTIC SEPARATION OF METALS 15 (Theeretical 
and Practical) By Dr. GEORGE GORE. Price 10e. 6d., post 
ELECTRO-CHEMISTRY. By Dr. GzogcE Gorm. Price on post free, 
PRACTICAL NOTES FOR Веста Сар STUDENTS. By A. E. Кини 


and Н. D. WILKINSOR. D 001 

= o 4 COMMUTATORE (Theory and Praetiee). By 
ce 78. 

THE INCANDESCENT LAMP AWD ITS MANUFACTURE, By dna 


8. RAM. 
A POCKET ET BOOK OF ELECTRICAL ENGINEERING FORMULE. By 
нор И VVV 
«TH Eos СТАИ” PRIMERS. In Two Vols. Paper covers, 3s., 
tree 2s. 3d. each strong cloth Яв. 6d., post free 3s. Gd. each. Aingie 


WIRELESS HY: SIGNALLING ACRO88 SPACB WITHOUT WIRES 
Y ELEOTRIO WAVES. By Dr. O. J. Lopes. New Edition. Price 5s. net. 

А DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 

SRACTION, colar she mgt thoy ne: A. C. CURTIS. -HAYWARD, 


MAKING РО 
CARBÓN MAKING FOR "ALL ELECTRICAL PURPOSES, By Francis 
co 
THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, А Practical 
Guide to the Establishment of a Carbon Man 


THE STEAM ENGINE INDICATOR AND DI А D RAMS, 
Edited by W. W. BEAUMONT. Price 8s. 6d., са сат тов DIAG 


FULL CATALOGUE POST FREE ON APPLICATION. 


* ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARC.—By Mrs. Аүвтон. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 

PRIMARY BATTERIES. —4A work on this subject will shortly be published, 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wapz. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN" WIREMAN'8 POCKET.BOOK.—Edited by F. C. 
RaPrHAEL. “ The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 


THE TRDEFHORE SBY D Dans SINCLAIR and F. C. RAPHAEL. 


-——— —— — — — — — oS 


SPECIAL NOTICE. 

NOW READY.—Vol XLV. of “Tur ELEcTRiCIAN." (982 pages) 
bound in strong cloth. Price 17s. 6d., post free, 188. 64. Also ready, Cases 
for binding. Price 2s., by post, 28. 3d. 

A complete set of “THs ELECTRICIAN" (1878-1900) can now be supplied. 
These seta are very scarce, and early application в should be made, 


NOW READY. —" THE ELECTRICIAN " READING CASE. Holds 
four copies of the Journal, Strongly made and corded for hanging. 
Price 1s. ; post free, 1s. 44. 


— — — — — 


PRINCIPAL LODGE ON EDUCATION. 


On the recent occasion of the reception given by the 
teaching staff and students of the new Univeraity of 
Birmingham to Dr. Ottver J. Горск, as their Principal, that 
eminent physicist delivered an address which embodies many 
suggestions affording food for careful thought and considera- 
tion by authorities on education. There is an originality 
about many of these suggostions that would be striking on 
any occasion ; but the particular occasion of the birth of a 
new University and the installation of a principal whose fame 
has had its origin more in brilliant scientific research than in 
the business of controlling education adds additional attrac- 
tiveness. Yet the originality of thought and method which 
has characterised all Dr. Lopoz's work аз a leader of physical 
Science might reasonably have been expected to exhibit itself 
in his philosophy of education and in his art of University 
teaching. Briefly stated, Dr. Lopoxk's educational system 
consists in the encouragement of true knowledge and right 
understanding instead of, or even at the expense of, mere learn 
ing by rote and evanescent remembrance through cramming. 
He made the bold suggestion that a student’s knowledge should 
not be tested by an examination immediately following upon 
the course of teaching, but that there should be a lengthy 
period of private cogitation and mental assimilation inter- 
posed between the last lecture and the examination. On this 
plan all the merely crammed information would, he asserted, 
be forgotten, and the knowledge really acquired would have 
time to become thoroughly absorbed; and thereby the 
examination itself would become a more rational and effective 
test. As an illustration of the reason which led to this 
proposed change, Dr. Lopax likened the merely cram method 
of teaching to the act of packing a portmanteau; while the 
method of true education he likened to stocking a pond with 
fish. Examining the student was likened to fishing, a sport 
which was much better undertaken after the stock had had : 
time to develop and increase. He therefore urged that the 
long summer vacation should be allowed to intervene between 
the period of instruction and the examination, instead of the 
examination taking place at the end of the term. Another 
suggestion, strikingly put though embodying an idea that is not 
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altogether new, was Dr. LopseE's advocacy of ““ indirection "' 
in study—''the not aiming too straightly at the thing to be 
accomplished.” After all, this policy of indirection,” as he 
terms it, is but another form of the excellent advice, given to 
students in all historic ages, not to confine within too 
restricted limits the foundations of their knowledge—to study 
not only deeply but broadly also. It is succinctly expressed 
in the well-known definition of an ideal education as “ some- 
thing of everything and everything of something"— a 
definition which no truly discriminating mind could confuse 
with the “little learning " that is a dangerous thing." Not 
shallow draughts of merely superficial learning are meant by 
“ something of everything in real education; it is rather 
{һе antithesis of the modern mania for what is termed 
specialising—as dangerous in its way as dilettantism itself, if 
commenced at an early stage in the educational career. 

Dr. Lopar is by no means the first to criticise the existing 


examination system, nor is he the only valiant champion of 


reformation. Others be‘ore him have called attention 
in equally emphatic language to the evils that are fostered by 
the system now universally in vogue, evils that are as fully 
recognised by the ignoble army of crammers, who depend on 
4hem for their livelihood, as they are—in a more honest way 
—by all who have to control teaching or to conduct examina- 
tions. The evils, we say, are universally recognised ; but 
hitherto no one has been successful in discovering or inventing 
a panacea. It remains to be seen whether, in the event of 
Dr. Lopce’s remedy being anywhere adopted, any measure 
of prevention or cure of these evils will be effectively realised. 
There have been advocates of reform who have endeavoured 
to abolish examination altogether, both oral and written, 
and who have placed their faith wholly in the 
evidence of proficiency afforded during the process of 
education in the class-room and laboratory. These extremists, 
however, have overlooked the important fact that, although 
examination should never be an end in itself, it is an 
essential means to an end, if immediate rewards and distinc- 
tions are to be conferred by the teaching institution. 
Examinations, in fact, are a necessary evil. There have 
been others whose favourite remedy has been the arrangement 
of examination questions in such а manner as to preclude or 
minimise the advantage to the candidate of merely crammed 
information. This may be an excellent recommendation, but 
it is practically impossible to carry it out; for, on whatever 
system periodical examinations on any definite syllabus of 
studies may be conducted, the accumulation of yearly papers 
of questions will soon afford crammers a steadily improving 
clue to the probable character of questions in the 
immediate future. Dr. Lopce undoubtedly has recog- 
nised this in drawing up the scheme which we have 
just outlined; but he places confidence in a vaoa- 
tion period as affording means for the evaporation of 
crammed information, thus placing the mere crammer on his 
proper low level in the examination room. He has apparently 
overlooked, however, the vital consideration that the adoption 
of his scheme is really no safeguard against cramming, 
because it would be open to any student who might so 
desire to cram information into his portmanteau-like memory- 
organ all through the convenient vacation and right up to the 
hour of examination. In fact, we may well despair of any 
system of examination being devised that shall render 
cramming completely inoperative; though it would probably be 
possible to reorganise our educational system in such a manner 
as to give the really intelligent student a better chance than he 
has now against the individual merely stuffed temporarily with 
convenient information... To the genuine student, on the other 


hand, Dr. Lopce's recommended period of thoughtful reflec: 
tion, combined with a measure of mental and physical rest, 
would undoubtedly prove of great assistance daring examina- 
tion, especially if the examiners would do their best to test 
the intellectual rather than the memory aspect of the students’ 
minds. Nevertheless, it is not in the brief interval of a 
summer vacation that any very large amount of intellectual 
assimilation of studies can take place, when compared with 
the influence of lifelong experience and practice. It is the 
steady exercise of education in daily life that transforms 
information into knowledge. One of the most efficient aids . 
to this transformation that a student can adopt, as regards 
the .knowledge of ordinary educational subjects, is for hini 
to teach those subjects to junior students—to teach them 
rationally and intellectually, not to cram them. It is 
when endeavouring to explain things to others that 
the weak parts of one’s own knowledge are revealed to one's 
self, and the strong parts gain additional strength and 
coherence. We put it to the Principal of the University of 
Birmingham, whether he does not agree that for examination 
candidates to undertake a little genuine teaching work would 
be an excellent occupation during the vacation period 
preceding their examination? If they cannot get pupils, 
let them teach one another. 


—— 


REVIEWS. 


(Copies of any of the undermentioned works can be had from The Electrician office, 
post free, on receipt of published price.) 
anre 


The Inventors Adviser, or Every Man's Own Patent Agent. 
By REaiNALD Happan. 5th Edition. (Harrison & Sons, 59, Pall 
Mall.) | 

This is a small compact treatise on patent law of Great 

Britain and apparently most other countries. It is a useful 

and well-digested book, and the fact that it has evidently filled 

а general want is borne out by its having already reached 

а fifth edition. On the whole we are rather inclined 

to think that it belies its title. More than half of its 

400 odd pages deal with British patent law, its interpre: 

tation before the Courts, the drafting of specifications, 

oppositions, amendments, and various other matters, dealing 
with which form the ordinary avocations of a patent agent. 

If this portion of the work shows anything at all it shows 

very clearly that the wisest thing an inventor asa rule can do 

is not to be his own patent agent. Of course, if he can make 
himself thoroughly conversant with a treatise like this, more 
especially if he supplements his reading by judicious reference 

to larger and more exhaustive works, he may put himself in а 

position to draw satisfactorily his own patent specifications 

and to deal with other questions arising with reference to 


them. But in that case he lias practically qualified himself 


to act as a patent agent, and most inventors have not got 
sufficient time for that. | 

We have not often seen а work which deals in а more 
lucid and compact manner with all the questions arising in 
regard to patent law and practice. More especially is this the 
case in regard to the practice before the Comptroller and the 
Law Officer. The portions of the book dealing with this part 
of the subject form the best epitome of its kind that we have 
seen. As regards the general interpretation of specifications, 
in reference to such considerations as novelty, subject matter, 
prior user, and utility, the author’s conclusions are very care- 
fully based upon the practice and decisions of the Courts. 
But we cannot help regretting that he has so persistently 
neglected nearly all the more recent decisions. With the 
exception of ‘‘Parkinson v. Simon" and one or two 
other cases, most of the decisions quoted refer to 
cases that were tried long ago—quite a large number, 
in fact, even before the Act of 1852. Such a case as 
* Crane v. Price," for instance, can certainly no longer be 
considered a leading or even а ruling case, and is a precedent 
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Which has been overruled to all practical intents and purposes 
by suck recent House of Lords decisions as ‘‘ Dredge v. 
Parnell.” This kind of thing is very misleading, more 


particularly when we consider the increasing tendency of the 


Courts to take a narrower and narrower view of subject 
matter. Such highly important and interesting cases as the 
Pneumatic Tyre cases, the Incandescent Gas Light cases, and 
the Three- Wire case, do not appear to come in for treatment 
at all. This is a point the more to be regretted in the fifth 


edition of an otherwise admirable work which, before all things, . 


ought to be up-to-date. 
The rest of the work consists of compilation from the patent 
laws of foreign countries. 


“Up-to-date Domestic and Industrial Applications of Blec- 
tricity.” By "Alpha" (London: S. Rentell & Co., 1900). 18. 

To those not conversant with the possibilities of electricity 
this compilation of everyday applications will prove astonish- 
ing, While to the electro-technical expert it will introduce 
many surprising novelties. The author, who mentions that 
he is himself an electrical engineer and inventor, tells us in 
his preface that the book is intended mainly for “educative 
purposes." It is therefore disappointing to find that now and 
then he speaks of the generation of the mysterious omnipre- 
sent energy called electricity." Still, little slips like this serve 
at least to relieve the monotony of the vile grammatical 
blunders which disfigure horribly almost every sentence in the 
book. A typical example of the ‘‘ educative " nature of the 
book is the description of contacts for fishes ” :— 

I took a live worm out of a small tray, attached it to the string, and 
immersed it into water ; I had not to wait a long time when a fish grabbed 
at it, with result that а real gun was discharged in the garden. 

Most interesting, too, is the clever butter-maker. This 
consists of two electrodes by means of which an electric 
current is passed through milk. On one of these electrodes, 
we are told, butter is deposited, and an electric bell rings“ as 
the electrode covered now with butter, becomes heavy, sinks, 
and an electric bell circuit is thus closed.” Useful, also, no 
doubt is the shark-catcher, by which a charge of dynamite, 
buried in the swallowed bait, is exploded electrically. As the 
author ingenuously points out, the drawback of this simple 
and effective method is that the sharks are blown to pieces 
and their commercial value is reduced.” Again, the Alarm 
for Comets should prove invaluable to up-to-date domestic 
pstronomers. 

Perhaps the most novel, attractive, pleasing apparatus 
described in this remarkable series of domestic and industrial 
applications of electricity is the electric cat. This is a hollow 
celluloid life-like model of the ordinary household cat, which 
has inside it a powerful electric lamp. A bait in front of it, if 
pulled at by a rat or mouse, operates a switch which closes 
the lamp circuit. The rodent is thereupon so greatly startled 
that he leaves the neighbourhood in haste. This device is, 
indeed, one of the most practicable and praiseworthy of the 
many ingenious inventions discussed. 

The unconscious humour of the book will appeal to a wide 
class of readers, and furnishes a charm which even the vulgar 
and bad English of the writer cannot destroy. Moreover, the 
work points us a moral—a moral which one is inevitably 
guided to by the irritating reiteration of the phrase ''as 
substantially tet forth and described above." And this moral 
is, that the perusal of the archives of the Patent Office is a 
poor substitute for an education. 


Technical, Industrial, Commercial, English-French-German 
Vocabulary. For automobilists, bankers, chemiste, commission agents, 
consuls, commercial travellers, customs, draughtsmen, electr icians, 
engineers, excisemen, experts, exportera, financiers, machine con- 
structora, manufacturers, mechanics, metallurgists, patent agents, 
phyeicists, printers’ readers, sailors, students, tourists, trading agents, 
translators, &c. By E. Hospitauigr. (Paris: The Industrie Electrique, 
1900.) 

In spite of the variety of techical subjects that should be 
included to please all the various classes of readers men- 
tioned in the sub-title, this dictionary is only a volume of 
816 single-column pages, and is small and slender in shape, 
like an overgrown book of the ** Pseudonym " library. It can, 
therefore, hardly be expected that the dictionary is complete 


- 


in all these branches of technics; but, at all events, M. Hos- 
pitaliers name is a sufficient guarantee that the electrical 
part is well edited. To estimate the value of a dictionary it 
is necessary first to use it for a considerable time; frorn a 
cursory inspection, however, it appears that the electrical 
engineering terms, at any rate, are both numerous and accu- 
rately translated in the present volume. We have already 
noticed slight imperfections in the not purely electrical 
words. For instance, Gummi," which is the German 
equivalent of our (india) rubber, is translated “ gum," and a 
search for the test-word ' portable engine," which is com- 
monly translated wrongly in such dictionaries, was fruitless. 
A feature of the book is the absence of classification even into 
the three separate languages. In giving the translation, 
three different kinds of type are employed for the three dif- 
ferent languages, but the words are arranged in alphabetical 
order irrespective of their language. Thus three consecutive 


items аге :— 
Blé. Corn. Wheat. Korn. Getreide. 
Bleaching. BAN chIAENT. Bleichung. 


Blech. Fevitus. Tove. Sheet. Plate. 
This arrangement is a very convenient one. The dictionary 
will prove most useful, but it would have been still more so 
had its publication been contemporaneous with the opening 
instead of with the closing of the Paris Exhibition. 


Electric Wiring Tables. By W. Рквв®х Maycock. 
Whittaker & Co., 1900.) 3s. 6d. 

The function of a pocket book is to confine the maximum 
of useful information in the minimum of space. Mr. May- 
cock’s volume of tables is a pocket book in the true sense of 
the word, measuring only 4jin. by 2}in. by 3in., and bound 
in a good leather cover with rounded edges. The book is 
evidently intended for the use of those connected with 
electric wiring work, to whom maltiplication and division 
sums are a source of anxiety and inaccuracy, for the 
tables in it are calculated to reduce to a minimum the arith- 
metic required from the designer of an electric wiring instal- 
lation. In addition, the conductor tables are good and 
exceedingly well arranged, and it is the omission of both 
educational and irrelevant matter that has rendered it posslble 
to keep the size of the book down to such small dimensions. 
We may confidently predict that Mr. Maycock’s book will have 
a large number of users. 


(London: 


Au Elementary Treatise on the Calculus for Engineering 
Students. With numerous Examples and Problems worked out. By 
John Graham, B. A., B. E. 2nd edition. (London: E. & F. N. Spon.) 
78. 6d. 

No better time could have been chosen for bringing out a 
second edition of Mr. Graham's excellent little book. Prof. 
Perry has been giving the electrical engineering profession a 
serious reprimand for their neglect of mathematics, and here 
is an elementary book on the calculus ready to hand for the 
younger members who wish to repair their error. We praised 
Mr. Graham’s book on the publication of the first edition, and 
the few alterations that have now been made to it are all in 
the direction of enlarging its uscfulness, being mostly 
additional examples of the application of the calculus to 
electrical and engineering problems. 


Case Law of the Workmen's Compensation Act, 1897. By 
К. M. MiwTow-SENHOUSE, Barrister. (London: Effingham Wilson.) 
Эз. 6d. net.) 


A second edition of this usefal record of decisions under 
the Workmen’s Compensation Act has recently been issued, 
in which Mr. Minton-Senhouse discusses, in simple phrase- 
ology, the points of the leading decisions under this Act. The 
relation of these decisions to former findings of the courts are 
set out, and a running commentary enables the lay reader to 
grasp the intricacies of the law, to appreciate the different 
conditions under which the various actions were brought, and 
to differentiate one apparently similar action from another. 
Employers of labour (and especially of such labour as comes 
within the purview of the law relating to accidents to work- 
men) can profitably devote a brief time to the study of 
Мт. Minton-Senhouse's new edition. 
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Colliery Engineers’ Pocket Book. By T. A. O'DowaHUE. Second 
edition. (Wigan: Mining Engineering " Office.) 1e. 5d. 

This little work, both in size and in the selection of matter, 
almost fulfils the ideal for a pocket book. While there are & 
few instances of looseness of expression, since the book is 
intended as а remembrancer rather than as a text book, this 
defect is hardly of much practical consequence. In dealing 
with the electrical units, the author has slipped somewhat in 
his explanation of the ampere, defining it as analogous to 
“ gallons in dealing with water." 


Siemens & Halske Aktiengesellschaft: Elektrische Central- 
anlagen. (Berlin: Julius Springer, 1900). 10m. 

This is a fine and well-illustrated quarto volume, bound in 
cloth, containing a list of the central stations built by Messrs. 
Siemens and Halske, with a few tabulated technical details, and 
in the case of 16 electricity works full descriptions. Among the 
latter are one of the Vienna and one of the Copenhagen 
stations, the five-wire system at Rotterdam, the high-voltage 
Eichdorf-Grünberg transmission, and the Rand Central 


Electric Works. 


Transformatoren fur Wechselstrom und Drehstrom. Ву Gissert 

КАРР. 204 edition. (Berlin: Julius Springer.) 1900. 
In this volume, the German electrical engineer has an 
excellent text-book, sufficiently theoretical and sufficiently 
practical, on the theory, design and testing of transformers. 
Mr. Kapp has added considerable matter to the book for its 
new edition, and has revised such things as the curves of 
iron losses, &., to make the whole quite applicable to the 
improved practice of the present day. 


Manual of Electrical Undertakings, 1900. Compiled under the 
direction of Mr. EMILE Garcxe, (London: Donington House, 
Norfolk-street, W.C. 12s. 6d. net.) 

This is the fifth annnal issue of a useful manual giving, in 
very clear arrangement, a mass of information relating to 
electric lighting, power, and traction. Some idea of the 
growth of the electrical industry is shown by the increasing 
bulk of Mr. Garcke’s work—from 788 pages in 1898-99 and 
1,086 pages in 1899-1900, the new edition has increased 
to 1,272 pages. The Manual ” contains, in addition to the 
information given in other similar publications, some 
useful charts. This is, in fact, a particularly attractive 
feature, and makes the Manual” indispensable to the investor 
who has his money in electric stocks or desires to invest in 
them. Mr. Garcke deals fully with the manufacturing branch 
of the electrical industries, and gives some valuable information 
regarding the new electric railway and tramway lines author- 
ised by Parliament, and also a complete list of the railway 
and tramway bills and provisional orders submitted to Parlia- 
ment during the 1900 session. The graphic diagram follow- 
ing page 186 would be improved by being printed on tougher 
paper, similar to the analysis sheet which follows. Mr. 
Garcke’s book shows great care in compilation, and a peculiar 
knowledge of the requirements of those likely to consult his 
“ Manual." The book is a credit also to the printers. 


Directory of Electric Lighting and Electric Traction, 1900-1. 
Edited by C. S. Vesgy-Brown. (London: Hazell, Watson and Viney, 
6s. net.) 

Truly, *of making many books there is no end." This is 
the first issue of a new directory, in which is given а quantity 
of statistics relating to electric lighting and traction; and its 
publication accentuates the fact that few industries are во 
abundantly catered for in the matter of books of reference 
as the electrical. Mr. Vesey-Brown has attempted, more or less 
successfully, to combine the information given in other annual 
publications, notably Mr. Gareke's Manual of Electrical 
Undertakings ” and The Electrician’ Electrical Trades’ 
Directory and Handbook.” Any review of the new work must 
of necessity be on the basis of comparison with these much older 
works. We casually open the Manual at the Norwich 
Electricity Co.’s entry, and compare the particulars given. 
Except that Mr. Garcke’s book, issued within a day or two of 
that edited by Mr. Vesey-Brown, gives, apparently, some later 
figures, there seems little or no difference in the class 
of information to be found in the-two publications; but 


we find considerable variation in the figures. If we 
wish to know the price of gas per 1,000 cubic ft. at 
Norwich Mr. Vesey-Brown gives us 3s. and Mr. Garcke 
9s. 6d. The population of Norwich, according to Mr. Vesey- 
Brown, is 100,964, Mr. Garcke 112,000. The equivalent 
8 c.p. lamp connections, according to Mr. Vesey-Brown, are 
56,000, according to Mr. Garcke 51,184. Somewhat similar 
discrepancies occur in the Lincoln Corporation entry. Apart 
from the question of absolute accuracy, however, Mr. Vesey- 
Brown’s book contains a mass of information drawn up in 
simple form, and if there is a demand for such a collection of 
data, then those who require it are under an obligation 
for this conscientious endeavour to provide for their needs. 
The book is well printed and strongly bound, and will 
po 3 to those who have not already the iuformation 
at hand. | 


THE MANUFACTURE OF CALCIUM CARBIDE. 


BY JOHN В. C. KERSHAW, F.I.C. 


р (Continued from page 165.) 


I.—COMPARATIVE FURNACE EFFICIENCIES. 


III. Experimental and Estimated Yields of Carbide.—1. At 
Spray during the experimental trials in March, 1896, 
Messrs. Houston and Kennelly obtained 8:971b. 80 per cent. 
carbide per electrical horse-power day.—Chem. Tr. Journal, 
Vol. XVIII., p. 385. 

2. Lewes reports that in his own experimental trials he 
obtained :30-:50lb. per electrical horse-power hour.— Journ. Gas 
Lighting, November, 1897. | 

8. Korda states that in Europe the maximum yield is 91b. 
carbide per electrical horse-power day.—Itev. de Chim. 
Industrie, Vol. VII., р. 841. 

4. Wolff estimates that the practical yield of carbide is 
8kg. to 4kg. per electrical horse: power day.—Zezts. f. Angew. 
Chemie., 1898, p. 919. 

5. Liebetanz, in working out the cost of carbide by steam 
and water-power, bases his calculations upon a yield of 5kg. 
ае per kilowatt day.—Zeits. f. Angew. Chemie., July, 

6. According to the Engineer, 1 ton of carbide requires the 
expendituro of 8,744 electrical horse-power hours in the 
furnace. 

7. Bullier estimates that in practical work 4kg. carbide will 
be obtained per electrical horse-power day.—Z’ Eclairage 
Electrique, April 4, 1896. 

Taking these various yields and reducing them to a common 
form, as before, we obtain the figures given in Table II. . 


Table IL— Kilowatt Hours necessary to produce 1 Metric ton 
(2,2041b.) of Calcium Carbide containing 80 per cent. 


Carbide. | Experimental and estimated figures. 

Authority. Ref. No. | Kw. hrs Authority. Ref. No. Kw. hrs. 
8 2 |4105 |Liebeanz, 5 4,800 
Fenn nee 3 4,580 Wolff 4 5,111 
Houston & Kennelly 1 4,395 |. 6 6,514 
ВиНег.................. 4,470 | 


IV. Actual Yields of Carbide.—1. At Niagara, in 1896, 500 н р. 
was stated to be producing 23 tons carbide per day.—7'Àe 
Electrician, April 17, 1896. 

2. Prof. Lewes states that in practice one electrical horse- 
power year yields 1:25-1:50 tons packed carbide. (The higher 
figure is used). Journ. Acetylene Gas Lighting, July, 1898. 

3. Nikolai states that the average yield of the forms of 
furnace at present in use is 8kg. per horse-power day.— 
„Stahl u. Eisen," Vol. XVIII., р. 727. 

4. According to Haber, in Germany 8,000 electrical horse- 
power hours, and in America 6,000 electrical horse-power 
hours are required to produce 1 tun carbide.—“ Elektro- 
chemie, Chap. X, p. 408. 


NorE.— When not specifically stated the carbide has been taken as 
containing 80 per cent, real carbide of calcium. 
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5. Patten states that the latest form of multiple arc fur- 
nace yields 0-40lb. carbide per electrical horse-power hour.— 
Amer. Electrician, January, 1899. | 

6. Keller states that at Meran, with the Gin and Leleux 
furnace, 5:2kg. carbide (testing 86 per cent.) have been obtained 
per kilowatt day.—J. Vela trage lectrique, May 6, 1899. 

7. Pierard states that the Memmo furnaces at Ste. Marcel 
yield 4:88kg. carbide per kilowatt day.—L'Ind. Flectro- 
chimique, December, 1899. 

8. Statement by Borchers that most carbide works consume 

from 5:1 to 5-76 electrical horse-power hours per kilogramme 
carbide produced.— Zeits. f. Elektrochemie, Oct. 5, 1899. 
. 9. Keller states that a yield of 6 2kg. carbide per kilowatt 
day has been attained with the latest form of the Gin and 
Leleux furnace. Paper before Paris Congress, The Electrician, 
Sept. 29, 1900. К 

10. Statement by Carlson of yields obtained by the two 
types of carbide furnace: Continuous 4'5kg., intermittent 
5:Hkg. to 65kg., 76 per cent. carbide per kilowatt day.— 
Zeits. f. Elektrochemie, February, 1900. 

11. Prof. Lewes states that at Foyers the best results 
obtained have been 3 78kg. pure carbide per electrical horse- 
power day.—'' Acetylene,” 1900, р. 302. 

Bringing these various figures, as before, toa common form, 
namely, the kilowatt hours required to produce 2,2041Ь. of 
80 per cent. carbide, we obtain the results presented in 
Table III. : 


Table III.— Kilowatt Hours necessary to produce 1 Metric ton 
(2,204lb.) of Calcium Carbide, containing 80 per cent. 


Carbide. Actual figures. 

олай с _ — c ] 
. Authority. Ref. No. Kw, bre. Authority. | Ref. No. Kw. hrs. 

(!) 1 5,576 || Lewes ......... 2 4,351 
Lewes............ 11 5,788 Haber ......... 4 4,470 
Keller ......... 9 5,871 Pierard ...... 7 4,920 
Carlson ......... 10 4,104 Nikolai......... 5 | 5,066 
Patten ......... 5 4,105 Carlson 10 5,616 
Borchers 8 4157 || Haber. q , А 
Keller | 6 4,291 . | 


The tabulated figures show, as might be expected, wide 
variation ; the two extremes being 5,960 kilowatt hours and 
9,576 kilowatt hours per ton of carbide produced. If the 
figures representing the yield at Niagara in 1896 were 
reliable, one might be disposed to think that no progress bad 
been made in the efficiency of carbide furnace operations, for 
the consumption of energy at this place is the lowest recorded, 
and is slightly below that given by Keller and Lewes in 1900 
for the latest forms of furnace. 

But figures emanating from the other side of the Atlantic 

in the early days of the carbide industry were very untrust- 
worthy, and in some cases wholly misleading ; and this re- 
ported yield of 24 tons of carbide per day from 500 E. n. p. 
must be accepted cum yrano salis. 
- The three most reliable and striking results are therefore 
Nos. 9, 10, and 11, and in the concluding portion of this 
article the furnaces by which these yields are obtained will 
be described, and the lines along which improvements in 
design or in working may be expected to occur will be 
discussed at some length. 


(To be concluded.) 


REPORT OF THE COUNCIL OF THE ROYAL 
| SOCIETY.* 


During the past year the time and attention of the Council have 
been largely occupied by business connected with mattera of national 
and international scientific interest, in which Her Majesty's Govern- 
ment has either directly sought the advice and assistance of the 
Society, or has itself given assistance and financial support to under- 
takings promoted by the Society in the interests of science. 

Disturbance of Magnetic Observatories by Electric ltailways.—The 
committee appointed by the Board of Trade to investigate this 
question has made experiments near Stockton and in London with 
instruments devised by Mr. W. Watson, Assistant-Professor of 
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Physics in the Royal College of Science. No definite decision has, as 
yet, been arrived at by the Board of Trade, but the matter continues 
to be a subject of grave anxiety to those interested in the protection 
of observatories and laboratories from extraneous disturbances. 


International Catalogue of Scientific Literature. — Considerable 
pro has been made towards the realisation of the project for the 
ublication of an international catalogue of scientific literature. The 
nternational Conference of 1900 decided that the catalogue should 
be issued in 17 volumes, relating to 17 different sciences. At that 
conference the representatives of six countries officially subscribed 
for 164 sets of volumes, and representatives of four other countries 
stated semi-officially that their Governments would probably take 
30 sets. The additional results which have since been attained are 
largely due to the action of a Fellow of the Society, who offered to 
guarantee the Society against loss if it would subscribe for 45 addi- 
tional sets on certain conditions, the principal of which were (1) that 
the United States should subscribe for 45 seta, and (2) that if other 
countries than those whoee representatives at the conference either 
officially subscribed or made unofficial statements of their probable 
subecriptions undertook to take a certain number of sets, the 
supplementary subscription of the Royal Society should be reduced 
by that amount. The first of these conditions is now fulfilled ; 
in fact, the United States have already subscribed for 65 com- 
plete sets or its equivalent, and further subscriptions may 
be expected. As regards the second condition, the number of 
additional sets for which the Royal Society is responsible has been 
reduced to 17 by the promise of subscriptions for 98 sets from 
countries the intentions of which were not declared at the conference. 
In view of the above facts, it has been decided to start the catalogue 
on January 1, 1901, and necessury atrangements have been made to 
that end. It has from the first been evident that the necessary 
contracts with a printer and a publisher—if a publisher ehould be 
employed could. not be made by an International committee, and as 
the Central Bureau is to be established in London, the Council bas 
decided that the Society should make these contracts in its own 
name. Before undertaking this responsibility they laid the facts of 
the case before Her Majesty's Government, by whom a guarantee 
of £1,000 a year for five years has been given, “(о make good to the 
Royal Society a part of any loss which may be incurred by the publi- 
cation of the proposed catalogue." "This guarantee was subject to 
certain conditions, which, in the opinion of the Treasury, have now 
been fulfilled. It is hoped that it will not be necessary to ask for 
the tum guaranteed, or, at most, for more than a small part of it. 
The Council has also decided that the Royal Society shall itself be 
the publisher of the catalogue, though a contract will be made by 
which most of the technical duties will be undertaken for the Society 
bya ко who will be the Society's agent. It is believed that 
the chance of the success of the catalogue will be much increased by 
this method of procedure. Foreign governments would prefer not 
to enter into direct relations with a publishing firm. Steps are 
being taken to organiee the British Regional Bureau. 


British Academy.— In connection with the Association of Academies 
a most important matter has engaged the attention of the Council. 
At the meeting of the Association held in October, 1899, and referred 
to in the last report, it was understood that no society devoted to 
one subject, or to а small range of subjects, would be regarded as 
an * Academy,” and that an academy might be admitted either to 
the Literary Section alone, or to tbe Scientific Section alone, but 
not to both, unless its constitution showed that the sphere 
of its labours embraced both literary and scientific subjects. 
So faras the Council is aware, there is no society in existence in 
England dealing with subjects embraced by the Literary Section 
in such a manner as to satisfy the first of these conditions Hence, 
as matters at present stand, the Royal Society being regarded as a 
ecientific society only, the United Kingdom can only be represented 
on the Scientific Section of the Association. The Council put them: 
selves in communication with some distinguished men of lettera with 
regard to the formation of a Literary Academy, such as would 
satisfy the requirements of the Association, These gentlemen were 
of the opinion that it would not be desirable to attempt to form such 
an academy by the simple federation of existing societies dealing 
with the matters in question. Subsequently a number of them 
submitted to the Royal Society a memorandum in which it was 
suggested that the Society might give its aid towards the desired 
result in one of two ways: It might propose to enlarge its sco 
and include a section corresponding to the Philosophico Historical ” 
and “Philological ” division of the German Royal Academies and 
Societies ; or it might address a memorial to the Government, 
pointing out the exceptional position in which England is placed 
as compared with other European countries through the absence 
of any academy representing depetments of study other than 
Mathematics and Natural Science, and advocating the formation of 
such an Academy. A Committee of Fellows of the Society was 
appointed t^ conrider the above memorandum, with power to confer 
with such persons as they thought desirable, and to report to the 
Council on the suggestions made in the memorandum, stating the 
various reasons which might be urged for and against them but not 
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advocating any distinct policy. The Committee has devoted much 
time and trouble to the matter, and has furnished a report of some 
considerable length which discusses the powers of the Society to deal 
with the subjects in question, and various ways in which this might 
be done. Аз instructed by the Council, it has confined itself to 
stating the reasons which may be urged for and against the several 
measures suggested. The present Council had no opportunity of 
discussing this report until its last sitting ; it then agreed to leave 
the report, without recording any opinion, to the succeeding 
Council. | 
Hughes Bequest.— Under the will of the late Prof, Hughes a bequest 
of £4,000 has been made to the Royal Society, with a direction to 
award the income annually as a prize, either in money or in the 
form of a medal, or partly one and. partly the other, for the reward 
of original discovery in the physical sciences, particularly electricity 
and magnetism, or their applications, the prize or medal to be given 
under conditions to be fixed from time to time by the Society on 
lines similar to those followed in the bestowal of the Copley, 
Rumford, and Royal medals. 
After full consideration it has been decided to award annually a 
gold medal to be called the Hughes Medal,” not exceeding in 
-value the sum of £20, together with the balance of the income of 
the fund to such person as the President and Council may consider 
the most worthy recipient, without restriction of sex or nationality, 
as the reward of original discovery in the physical sciences, particu- 
-larly electricity and magnetism, or their applications, such discovery 
or applications having been published not less than one year before 
the award. й 
Terms of Bequests. -A memoraudum relating to the terms of 
. bequests to the Society will be printed in the new issue of the Year 
Book. The object of this memorandum is to make it generally 
known that, while the Society is willing to receive gifts to be applied 
- to special objects or for the benefit of particular sciences indicated 
by the donors, nevertheless, in view of the varying necessities of 
science, the most useful benefactions are those which are given to 
the society in general terms for the advancement of natural know- 
ledge. The Council have been led by experience to the conclusion 
that it is neither to the advantage of the Society, nor in the 
interests of science, that the already long list of medals awarded 
by the Royal Society should be added to, апа consider, therefore, 
that no further bequests to be awarded as prizes for past achieve- 
ments should be accepted by the Society. "They desire, however, to 
make known that the funds belonging ahiolutely to the Society are 
very few indeed, and they have again and again had the experience 
that the usefulness of the Society for the Advancement of Natural 
Knowledge has been greatly hampered by the lack of funds, of 
which they could freely make use according to their own judgment. 
The Apartments of the Soctety.—On several occasions the attention 
of the Council has been drawn to the inadequacy of the present 
rooms of the Society, as regards both wall space for the 
library and accommodation for the meetings of committees. 
On these grounds Her Majesty’s Government was approached with 
the view of ascertaining whether the Society could be housed in the 
premises in Burlington-gardens recently vacated by the University 
of London. The Government, however, have decided to retain the 
building for their own purposes, and no farther action has, therefore, 
been taken by the Council in the matter. The Council, however, 
are of opinion that the inadequacy of the accommodation is во great 
as most seriously to interfere with the proper activity of the Society, 
-and that some measures ought to be taken to remedy what is 
becoming a serious hindrance to its work. 


Electric Lighting.—In consequence of an intimation received from 
Her Majesty's Office of Works, that the system of electric lightin 
was not considered satisfactory by that department, the Counci 
have, on the recommendation of the House committee, sanctioned 
the execution of extensive alterations, in order to bring the instal- 
lation up to the standard of modern requirements. They have also, 
on the recommendation of the committee, arranged for the permanent 
supply of alternating current to the building, and for the extension 
of the direct-current main leads ; an arrangement which will, it is 
hoped, prove both convenient and economical on the occasions of the 
Society's soirées. The Council desire here to record their sense 
of the great obligation they are under to Prof. Ayrton for placing 
his professional skill, and much of his valuable time, at the service 
of the Society in this 1natter. 


Publications. — During the past year 21 Papers have been published 
in the Mathematical and Physical Section, and 11 in the Biological 
section of the Philosophical Transactions. The two sections together 
contain, in all, 1,320 pages of letterpress and 20 plates. Eighteen 
numbers of the Proceedings have been issued containing 646 pages 
and 8 plates. In all, 111 Papers were received between the close of 
the session in June, 1859, and the corresponding date in 1900. Of 
these, 48 were submitted for publication in the Philosophical Trans- 
actions, and 63 for the Proceedings; and 36 and 39 have been 
ordered for publication in the two categories respectively. 

Publication Fund. —Out of the grant of £1,000 annually placed in 
the society's hands by Her Majesty's Government “to assist not 


merely their own publications, but also the adequate publication «f 
scientific matter through other channels and in other ways,” the sum 
of £511. 13s. 4d. has this year been voted to societies and agencies 
other than the Royal Society. Of the total sum of £5,000 received 
by the Society in respect of this grant since its initiation the eum of 
£92,231. 8s. 4d. has been so applied. 


Catalogue of Scientific Papers. Progress continues to be made with 
the * Calalogue of Scientific Papers" and with the classified index 
thereto. As regards the supplementary portion of the catalogue, 
the transcription of the copy was completed in the courte of 1898, 
and 45 sheets have now been passed for printing. The committee 
intend to have the whole of the work completed by the end of July, 
1901. Of the classified index to the catalogue about 334,500 slips 
have been prepared. During the past year 10, 500 slips have been 

repared. The provisional classification of the prepared slips has 
heen continued, and about 234,000 more slips, bringing the total up 
to 334,500, have been classified. About 16,000 of these have been 
finally revised for printing during the past year. 


THE NATIONAL PHYSICAL LABORATORY.* 


l.—REPoRT OF THE EXECUTIVE COMMITTEE FOR THE YEAR, 
OCTOBER 1, 1899, To SEPTEMBER 30, 1900. 


In presenting their report to the General Board of the Laboratory 
the Executive committee have to express their regret that, in con- 
sequence of the delay in determining on the site, the progress made 
during the year has not been as great as they had hoped for. The 
following, however, is a brief record of the main eventa :— 

After а conference with the Commissioners of Woods and Foresta, 
some members of the Executive committee visited various sites 
suggested by the Commiesionera, and reported strongly in favour of 
the site originally suggested by the Treasury committee, in the Old 
Deer Park at Richmond. Further interviews were held with the 
Commissioners, and, subject to the approval of the Treasury, terms 
were arranged by which an urea of about 15 acres was pro- 
visionally secured to the Committee for the purposes of the laboratory. 
The terms of the agreement were laid before the General Board 
at a meeting, on February 9, 1900, and & resolution was passed 
bar REV Meanwhile it had been agreed to approach the 
Office of Works with a view to having the building constructed by 
them, and a Building committee was appointed to prepare plans. 

In the early part of the year the director visited the Reichs-Anstalt 
in Berlin, and the Bureau International at Sévres, in order to make 
himself acquainted with the arrangement of these two institutions 
before the plans were drawn up. The committee are glad to have 
this opportunity of recognising the courtesy with which he was 
received by the authorities of these two institutions During tbe 
autumn of 1899 various sub-committees had reported on the work 
which might be usefully undertaken by the laboratory, and [the 
Building committee were instructed to have regard to these reporta 
in the preparation of tlie plans. From the consideration of these it 
appeared that it would be desirable to erect two buildings at some 
distance apart. Inthe one which it was pro to call the Physics 
Laboratory, experiments requiring great stability and freedom from 
disturbance would be carried out; the other, which might conve- 
niently be placed nearer a main road, would be an engineering 
laboratory. Accordingly, plans for a physics building, at an esti- 
mated cost of £6,000, and an engineering laboratory, at an estimated 
cost of £4,000, were approved: by the Executive committee. These 
were submitted to the general board at their meeting on June 25, 
1900. 

Meanwhile, questions had been asked in Parliament with regard 
the site, and Mr. Hanbury received a deputation from persons 
opposed to placing the laboratory in the Old Deer Park. This was 
followed by a deputation from the Royal Society, who urged that 
the scheme proposed by the Treasury committee, and adopted in its 
general features by the Treasury in a letter to the president, dated 
October 7, 1898, should be carried out. At their meeting held on 
October 24 the Executive committee received a semi- official 
communication from the Treasury stating that the Government, 
with Her Majesty’s approval, had determined to allot the Bushey 
eite, A copy ofthe communication, which the Executive committee 
have addressed to the Council of the Royal Society, is appended for 
the information of the General Board. The exact terms under which 
Bushey House is to be held have not been settled, but at the 
request of the Treasury an estimate has been made by the Office of 
Works of the cost necessary to make it suitable for a laboratory. 
This estimate, which amounts to £14,296, includes the provision 
of а new engineering laboratory, and the erection of a boiler-house 
and engine-room, together with the cost of an engine and dynamo 
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for the supply of light and power. The Committee have been 
informed dai in view of this expenditure the Government intend 
to ask Parliament to increase their grant for capital outlay from 
£12,000 to £14,000. 

. Work, in the meantime, has been going on in the buildings of the 
Kew Observatory. The control of the work carried on by the Kew 
committee of the Royal Society, appointed under the provisions of 
the Gassiot Trust Deed of June 29, 1871, was taken over by the 
Executive committee from the 1st of January, and the property held 
by that committee was handed over to the Royal Society for the 
purposes of the laboratory as from that date. The committee, which 
was incorporated as a public company, has since been dissolved. 
Thework at Kew Observatory has been continued in all its branches, 
A detailed account will be published later. It may, however, be 
stated that the total number of instruments tested up to the end of 
September is largely in excess of the corresponding number for any 
previous year. 

Among the pieces of work which have increased in importance 
during the year may be mentioned the testing of telescopic sights 
for the naval guns. The director has also been in correspondence 
with the War Office authorities with regard to the testing of aneroids 
and watches, The magnetic work has grown, and the facilities for it 
have been greatly improved by the erection of a second house for 
magnetic observations. Captain Denholm Fraser, R.E., who is in 
charge of the Indian Magnetic Survey, has been working at the 
laboratory during a great part of the summer, making himeelf 
acquainted with the methods of measurement, and testing the 
instruments to be used in India. A new workshop and packing- 
house have been built, and the space thus set free, with the adjacent 

latinum thermometer room built in 1897, has been utilised as a 
aboratory for the director. Some of the electrical apparatus of the 
British Association has been fitted up in this room, and during the 
summer a series of comparisons of the standard coils was made. 
Experiments in platinum thermometry have been continued, and 
valuable results are being accumulated. The air thermometer, given 
by Sir Andrew Noble, has been erected in this laboratory by 
Dr. Harker, and is now nearly ready for use. The new workshop 
has been fitted with certain necessary tools, and a mechanic has 
been for some little time at work making apparatus for use in the 
laboratory. 

The committee have to thank various donors for gifts. Sir Andrew 
Noble has contributed £1,000 for the purchase of apparatus. 
Dr. Isaac Roberts has given a spectrocope and two very valuable 
induction coils. Dr. Common has provided apparatus for deter- 
паш the magnifyiug pora and testing the collimation error of 
the telescopic sights, and has promised a large tlat surface for optical 
work. Mrs. Sworn has given the collection of thermometers used 
by her late husband. The financial position is for the present satis- 
factory ; the financial year closes on December 31, and the audited 
accounts will be presented later, During the past year the erection 
of the workshop and magnetic room, and the fittiug of the laboratory 
have been а cause of exceptional expenditure, amounting to about 
£475, while about £250 has been spent in apparatus and tools ; but 
the additional staff appointed since the Kew Observatory was taken 
over consists only of the director and a mechanic. "Thus the income 
for the year will be in excess of the expenditure ; there is every 
prospect, moreover, that the fees for testing will show an increase. 

In accordance with the scheme of organiaation this report is made 
up to September 30, 1900. The Executive committee desire to 
bring before the General Board the suggestion that in fature their 
report should end with the close of the calendar year, being brought 
down to December 31 in each year. It would then be possible to 
include audited copies of the accounts, and a complete statement of 
the results of the year's work. 

Copy of Resolution adopted by the Executive committee for 
transmission to the Council of the Royal Society at their meeting on 
October 24, 1900 :-- 

“That a copy of Sir F. Mowatt’s semi-official communication be 

forwarded by this committee to the Council of the Royal Society : 
that the Executive committee report to the Council of the Royal 
, Society that, while they consider that there are several reasons for 
preferring the site in the Old Deer Park at Richmond—which was 
recommended by the Treasury committee and approved by the 
Treasury the comunittee are of opinion that a reasonable satisfactory 
National Physical Laboratory can be provided on the Bushey site, 
and they do not recommend the Royal Society to further oppose the 
‚ arrangement which the Treasury, with the approval of Her Majesty, 
have adopted. 
The Executive commitee note with satisfaction that the Lords 
Commissioners propose to ask Parliament to grant an additional 
42, 000, in order to provide for capital outlay in the next financial 
year. 
They cannot, however, conceal from themselves that it will 
. be very difficult for them to maintain and administer a National 
Physical Laboratory on the Bushey site for the amount annually 
allowed by the Treasury, and they fear that it may be necessary for 
them to prés in the near future for an addition to that allowance." 


II.—STATEMENT A8 TO WoRK TO BE UNDERTAKEN IN THE YEAR, 
OCTOBER 1, 1900, To SEPTEMBER 30, 1901. 

Under this head it may be useful to give a brief summary of the 
investigations which, in the opinion of the sub-committees appointed 
to draw up suggestions as to work, might be usefully undertaken. At 
the saine time it must be pointed out that until the new buildings are 
available, few, if any, of these investigations can be carried out. For 
the present it seems best to develop the work which has been carried 
on at Kew for some time past, rather than begin new experimental 


! work. Thus the testing work will go on, and in some respects be 


extended. The committee have received communications from the 
Board of Agriculture with regard to the testing of certain apparatus 
used in the dairy industry, while the director has been in com- 
munication with various firms as to the testing of burettes, flasks, 
&c. It is hoped that it may be possible at once to take up this work. 
The laboratory has now conveniences for platinum thermometry ; 
as one result of the directors’ visit to Berlin, it appeared desirable 
to have а comparison betweeu the high temperature scale in 
use here and that employed at the Reicheanstalt. Thanks 
to the courtesy of President Kohlrausch and the officials of 
the Reichsanstalt, arrangements for this are now in pro 

The work with the gas thermometer will continue, and the 
committee hope, during the year, to have Sir A. Noble's instru- 
ment in order as a standard of temperature. The fact that the 
В.А. standards have been placed in the laboratory renders possible 
some necessary work on electrical unita in particular the construc- 
tion of mercury resistance standards. Preliminary steps have been 
taken with this object. 


Sub-committees were appointed, as has been mentioned already, 
for the purpose of drawing up a series of suggestions as to the work 
which might most usefully carried out in connection with the 
following branches of science or industry : mechanics and engineer- 
inp, electricity, optics, chemistry, meteorology, terrestrial magnetism, 
thermometry, legal standards, and the following is an analysis of 
their principal recommendations :— 

Three sub-committees— viz., those for mechanics, chemistry, and 
Electricity — mentioned practically the eame investigation as that to 
which attention ought in the first instance to be devoted. The terms 
of the recommendation of the Electrical sub-committee are as 
follows: * The connection between the magnetic quality and the 
physical, chemical, and electrical properties of iron and its alloys, 
with a view specially to the determination of the conditions for low 
hysteresis and non-ageing properties.” The other recommendations 
refer specially to the work of Sir W. Roberts-Austen and the 
Research committee of the Institute of Mechanical Engineers. It 
would seem, therefore, to be desirable to provide for this work. 

Another important task suggested by the Mechanics committee, 
which ought, moreover, to prove remunerative, is the testing of 
various gauges and dynamometers, indicator springs, and the like, 
and also of gauges of various kinds used in engineering practice. The 
necessity of further investigation into the methods of measuring 
wind pressure was also urged. The Electrical sub-committee give 
the second place to the testing and calibration of electrical and 
magnetic instruments, as also of samples of iron used for trans- 
formers, and other magnetic purposes. This work again ought 
to be remunerative. The Chemistry sub-committee suggest 
investigations .into the conductivity for heat and coefficient of 
tranemission of radiation of various substances in general, and 
also as bearing on the question of gaseous fuel. The sub- 
committee on Thermometry describes the present thermometric 
work of the laboratory, and expresses the opinion that it 
ought to be developed—(1) By extending the range of temperature 
over which thermometers are tested. (2) By providing for (a) gas 
thermometry, (b) electric thermometry. (3) By arrauging for a 
more exact study of the mercury in glass thermometers. The 
sub.committee on electricity again calls attention to the neces- 
sity of investigation into certain electrical measurements, aud 
Mr. A. P. Trotter, at the request of the committee on legal standards, 
has submitted a valuable list of measurements, by means of which 
the work of the electrical laboratory of the Board of Trade would be 
supplemented and assisted. The sub-committee on optics recom- 
mend that the work of testing telescopes, binoculars, photographic 
lenses and sextants should be extended, and that  micro- 
Scopes and certain other instrumentss should also be tested. At 
the request of the sub-committee on legal standards, Mr. Chaney 
has furnished a statement as to instruments verified by the 
Standards department of the Board of Trade, with suggestions 
as to investigations in which the laboratory might assist the depart- 
ment, The sub-committee on Terrestrial Magnetism, in view of 
the doubt as to whether Kew can be sufficiently protected against 
magnetic disturbances due to tramways, do not recommend апу 
immediate and expensive changes in this department, but they point 
out that, if Kew is to continue to rank with stations such as 
Potsdam and Pawlowsk, the extension of the Observatory will be 
necessary in the not very distant future, and that this will involve 
a considerable outlay. 
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PHYSICAL SOCIETY. 


At an ordinary meeting held November 23, Prof. Everett, F. R. S, 
vice-president, in the chair, & Paper on 


“ А Self-Adjusting Wheatstone's Bridge." 


by E. Н. Griffiths and W. С, D. Whetham was read by Mr. 
WHETHAM. "The object of this Paper is to describe a cheap and easy 
method of getting a self-adjusting bridge to show on a scale the 
actual resistance of any wire. Contact with the bridge wire is made 
by means of a light horizontal bar which is suspended by a phosphor 
bronze strip from the coil of the d'Arsonval galvanometer used with 
the instrument, a second bar, parallel to, and above the first, is 
rigidly connected with the coil. A wooden beam worked by clock- 
work moves up and down between the bars and clamps them alter- 
nately. When the beam is down contact is made with the bridge 
wire. If this contact is not at the zero point a current will flow 
through the coil, and if the cell is connected up the proper way, it 
will turn the coil so as to bring the upper bar nearer to the null 
point. This puts a twist into the phosphor bronze strip, and when 
the beam rises and clamps the upper bar the torsion comes into play 
and brings the lower bar under the upper one. The beam then 
descends and makes contact at this point, and if any current flows 
through the galvanometer there is further movement until the null 
point is reached, Any alteration in the resistance of the wire under 
experiment causes a movement of the zero point on the bridge wire, 
and this is followed by the lower arm. The position of the lower 
arm can be directly indicated by means of a scale, 

Prof. 8. Р. THOMPSON asked how the scale was calibrated. 

Mr. WHETHAM said the ecale was arbitrary, but it could be calibrated 
by the known resistance of the bridge wire per unit length. Extension of 
the range can be obtained by shunting the bridge wire with various 
resistances. 

Mr. GLAZEBROOK asked how senaitive the bridge was. 

Mr. WHETHAM said that working with a dry cell it could easily 
indicate one degree on a platinum thermometer. 

Mr. BLAKESLEY pointed out that if the cell was connected up the 
wrong way the zero point would be an unstable one. 

A Paper on 

* The Liquefaction of Hydrogen" 

was read by Dr. M. W. Travers. These experiments were under- 
taken in order tc provide liquid hydrogen in sufficient quantity for 
the separation of neon from the helium with which it is usually 
mixed. The separation is effected by cooling the gases to the 
temperature of hydrogen boiling at atmospheric pressure. The 
principles and conclusions do not differ from those of Dewar, but as 
the production of liquid hydrogen is neither difficult or costly, 
an account of the experiments is given. In 1884 Wroblewski 
ehowed that strongly-cooled and compressed hydrogen on bein 
allowed to expand formed mist or spray in the tube; an 
later Olozweski repeated these experiments on а larger scale 
and determined the temperature of the liquid. Other methods of 
liquefying dece have been suggested by Lord Rayleigh and 
Kammerlingh Onnes. In the case of many gases, a fall of tempera- 
ture takes place on'free expansion, but in ordinary circumstances 
the temperature rises in the case of hydrogen and helium. The 
principle of free expansion was first applied by Hampson and Linde 
to the liquefaction of air. Within the last two years Dewar has 
shown that at a temperature close to 200°C. hydrogen behaves as an 
imperfect gas, and becomes cool when allowed to expand. This 
principle has been applied by Dewar to the liquefaction of hydrogen 
in quantity. In the author's experiments hydrogen, under a pressure 
of 200 atmospheres, es through a coil which is cooled to 809C. 
by а mixture of solid carbonic acid and alcohol. In then enters 
another coil contained in а chamber which is continually replenished 
with liquid air. The lower portion of this coil passes into another 
chamber, which is closed, and communicates through a pipe with an 
exhaust pump. Liquid air flows continuously from the first chamber 
into the second through a pin valve controlled by a lever. The 
liquid air, boiling under & pressure of 100mms. of mercury, 
lowers the temperature to 200°C. The gas then passes into a 
regenerator coil, which is enclosed in а vacuum vessel, and, expand- 
ing at a valve, passes upwards, through the interstices of the coil апа 
the annular space surrounding the chambers through which the 
gas first passes, to an outlet whence it can return to the main 
supply pipe. The liquid which separates from the gas is ultimately 
collected in a vacuum vessel. The apparatus, with the exception 
of the compreseor, motor, and Hampson air liquefier, is, compara- 
tively, inexpensive. About £50 is required for the additional 
apparatus, and each time liquid hydrogen is made involves a further 
expenditure of about a sovereign. 

Dr. HAMPSON said he would like to offer a correction. Dr. Travers 
had said that he (Dr. Hampson) was the first to liquefy air by the appli- 
cation of the counter-current process to the Joule-Thomson effect, 
Although he was the first to make the proposal he was not the first to 
apply it. He made the proposal to Prof. Dewar's assistant in 1894, and 
air was liquefied by Prof. Dewar by this method. Dr. Travers had referred 


at length to а valve which he (Dr. Hampson) had devised, but as it was 
straightforward common.sense he did not wish to accept any credit for 
the use it had been to the author in his experimente. He would like to 
call attention to the remarkable features of the work in two respectsa—the 
economy of means and the magnitude of resulte, By means of liquid 
hydrogen, Prof. Ramsay and Dr. Travers had succeeded in obtaining the 
physical and other properties of some of the rarer gases. 

Prof. S. P. THOMPSON said the author bad asserted that the Joule- 
Thomson effect for hydrogen changes in sign at some temperature, and 
expreesed his interest in the fact that it was possible to get а eooling effect 
by allowing hydrogen to expand. 

Mr. BOYS asked if it was necessary or desirable to allow the hydrogen 
to expand to atmospheric pressure. 

Dr. TRAVERS said the mechanical advantages of this were great. 

Dr. LEHFELDT asked if there had been any attempt to determine the 
temperature of the liquid, and, secondly, if theapparatus could be employed 
to determine the magnitude of the Joule-Thomaon effect. 

Dr. HARKER asked 1f the temperature at which the Joule-Thomson 
effect changes sign was known. . 

Dr. DONNAN said that the effect changed sign at the temperature at 
which “ РУ” was a minimum. 

Dr. TRAVERS, in reply to Dr. Lebfeldt, said he had not determined 
the temperature of the liquid, and the apparatus was not suitable for 
measuring the Joule-Thomson effect. He should say that the change of 
sign occurred about 150°C. It was Daniell Berthelot who first pointed 
out that the change of sign corresponded with the minimum value of 
“ PV,” but the experiments of Amagat on the relation between pre:sure 
and volume were not sufficiently accurate to fix the temperature. 
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CORRESPONDENCE. 


SUN SPOTS, MAGNETIC STORMS, COMETS TAILS, 
ATMOSPHERIC ELECTRICITY, AND AURORA. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: Letters in your Correspondence Column are apt to get 
overlooked (except when you call attention to them in your 
** Notes") owing to the fact that their subject matter is not 
included in your Table of Contents.“ І do, however, 
happen to notice a letter by Prof. Riicker in your recent issue, 
of date November 30th, and accordingly I attempt a brief 
contribution. 

The whole subject of electricity demands reconsideration in 
the light of the facts now known concerning the existence of 
electrons, or at least of negatively charged corpuscles smaller 
than atoms. The old facts and theories remain true, but a 
further step can be taken; and a glorified electrostatics, that 
once despised subject, seems likely to dominate the field. It 
has long seemed to many persons extremely improbable that 
magnetic disturbances on the earth are caused by direct 
magnetic moment at the sun. It has likewise seemed to 
several persons improbable that such disturbances are caused 
merely by ethereal or electromagnetic waves emanating from 
the sun and travelling with the speed of light. Such waves 
exist no doubt, but there is no reason to postulate for them a 
magnetic influence. The assumption that every solar influence 
on the earth (except gravitation) must be due to the agency 
of Maxwell’s and Hertz's waves may turn out to be only 
another instance of the usual human tendency to overwork any 
successful theory, and to press a good nag into too great a variety 
of service. Atone time (the reign of chemistry) everything in 
physics was attributed to some imponderable form of matter; 
later (under the influence of Tyndall and others) everything was 
considered to be due to some mode of molecular motion ; now 
everything is popularly supposed to be done by waves. 
A little time hence (though it is always rash to predict) 
I suggest that electrons or charged corpuscles will be the 
central feature of physical science, and that some people 
(I among others, no doubt) will be engaged in pressing them 
into all manner of service, and clogging up keyholes by 
trying to unlock doors with them which they will not really 
open. Later on still, this will be recognised, and our 
successors will be attracted by some other real and inspiring 
novelty; but meanwhile the electron theory will have 
had its day, and, like that of molecular vibration and of 
ether waves, each in its own time, will by no means 
cease to be, but will merely be relegated to its proper place in 
the cosmos. It is only a few paradoxers who assume that 
every fresh step means the overthrow and abandonment of 
former ones. | 
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The attempt thus to explain as many phenomena as possible 
in terms of the most recently discovered fact is perfectly 
legitimate апа necessary ; for the quickest way of finding out 
what doors can be opened by a particular key is to try it, not 
too roughly, in their locks. 

Very well then : with this caution I would call attention to 
the facts :—(1) That the observed phenomena of comets tails 
has long suggested to observers and theorists the existence of 
a strong repulsive force, probably electric, acting on small 
particles in the neighbourhood of the (presumably electrified) 
sun; (2) that the occasional though perhaps fanciful “ aim- 
ing” of a sunspot disturbance at the earth has suggested to 
О. F. FitzGerald the notion that magnetic disturbances might 
be due to something in the nature of a projectile, a torrent or 
flying cloud of charged atoms or ions projected past or near 
the earth, and thereby affecting terrestrial compass needles. 
But on working out the arithmetic of this hypothesis it 
appeared that the speed and charge necessary were such as 
to be improbable for atoms of matter to possess, on any 
reasonable hypothesis of projection. 

I have not FitzGerald’s ideas clearly in memory, and I 
may be doing them injustice; but it will be seen that this 
is not my intention. My intention rather is to call attention 
to them as containing a possible clue to, or link between, 
many apparently distinct phenomena, if for ions or charged 
atoms we substitute the idea of electrons or charged corpuscles 
(whatever they may be—disembodied charges perhaps), the 
existence of which is now well known under the name of 
cathode rays in a Crookes’ vacuum tube, and by the name of 
Lenard rays outside in the atmosphere. 

To those who remember the high velocity measured for such 
particles—not incomparably less than that of light; to those 
who recognise the truth of J. J. Thomson’s proof that their 
material mass is exceedingly small in proportion to their 
electric charge; to those who realiee the extreme ease with 
which they are detachable from a negatively-charged body 
under the action of ultra-violet light and by other methods, 
it will seem no straining after hypothesis to suggest that such 
electrons may be flung off the sun ; or, if they are scattered 
like meteors about space, that they are repelled by it, if it be a 
negatively charged body, as the cathode ray constituents are 
repelled by a cathode, describing therefore not elliptic but 
hyperbolic orbits. If so, then in their flight past the earth they 
must act as an electric current, and therefore, unless they 
always surround it quite symmetrically, must occasionally 
deflect its magnetic needles. Furthermore, if they impinge 
on its atmosphere, they may electrify it.* 

And as they graze past the polar regions—for it will be the 
polar regions they will constantly graze if they come from 
the sun,—they may in passing through the atmosphere give 
rise to the appearance not of a shower of meteors but of the 
boreal and austral auror:e, 

The name of Crémieu will here rise to the mind, as that 
of the experimenter who has thrown doubt on the foundations 
of electromagnetism, as laid by Maxwell and others, by per- 
forming an experiment which appears to contravene the 
hitherto admitted law that a moving electric charge is a full- 
blown and perfect electric current. Whereas my own view 
(quantum valeat) is that in all probability no other kind of 
electric current exists. 

If anyone in this country shares in the qualms apparently 
excited in France by these experiments of Crémieu— which 
experiments, however, are interesting enough and require 
explanation (I sincerely hope that he has not found a mare's 
nest built upon an arithmetical error)—I say if anyone in 
this country allows himself to doubt the magnetic power of 
a moving electric charge, let him take a horseshoe magnet and 
that well-known cylindrical form of Crookes’ tube which hag 
a strip of phosphorescent mica along its axis, and refresh 
himself by employing the magnet to deflect the cathode rays. 


* This is not for a moment to be supposed to be the on/y source of 
atmospheric electricity: there are many vere cause ; but it may be à 
disturbance of it. And as tle earth is constantly sweeping up meteors in 
its pilgrimage through space, so perhaps it may be sweeping up stray 
e:ectrons, especially if it be itself positively charged. It may be, however, 
that no stray electrons can exist near a negatively charged solar system, 
but are accumulating elsewhere. | 


To make the experiment more complete, the tube or the 
magnet should be mounted so as to be capable of bodily 
motion, and an attempt be made to observe the reaction, 
which it is to be supposed will be found acting upon the 
magnet, and not as in the case of the radiomoter upon the 
Mass. — Yours, &c., OLIVER Lopce. 


University of Birmingham, Dec. 1, 1900. 
THE AUTOMOBILE CLUB. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sm: Mr. Oppermann's letter, which appeared in your last 


issue, calls for a few remarks. As a body, I think the owners of 
the cars would repudiate the suggestions that the trials wera 
{оо severe, or that the constant running under the difficult 
conditions ruined or tended to ruin the batteries. 
that such a suggestion is far more calculated to injure the 
growing industry than the trials themselves. It is well known 
that one firm ran their car upon the Southsea tour with the 
same batteries that had been used throughout the trials, and 
it may be interesting to say that the identical set of batteries 
has now been sold for lighting purposes. 
to indicate that they were damaged by the severe conditions 


It appears 


This does not seem 


of the trials. 
It is quite true that some dissatisfaction was felt by the 


manufacturers engaged. These points will no doubt be 


remedied in future trials of electromobiles which the 


Automobile Club may conduct. 

The matters which chiefly affected the owners were :— 

(а) The trials being only suitable for certain classes of 
vehicles. It is well known that light electromobiles are con- 
structed for town use and for light work. On such cara 
powerful motors are unnecessary, and they are not provided. 
The trials all took place under the same severe conditions, 
thus excluding several types of carriage. Manufacturers not 
being consulted as to the trials were consequently quite in 
the dark as to what class of car they should enter. It was 
naturally presumed that the trials would be varied. As a 
matter of fact, it was a prolonged hill-climbing test. 

(5) No decent arrangements were made to enable carriages 
to be attended to; expensive cars were housed in broken- 
down sheds of the most filthy description—there were 
inches of liquid mud on the floors, rain came through 
the roof, the sheds were doorless, and the cars ard 
attendants were nightly exposed to the full force of wind and 
rain. On the first night two cars had to stand in the open. 
It rained the whole night! Noinformation being given as to 
where the trials were to be held, no arrangements could ba 
made for the lodging of the attendants. One company which 
had entered several cars found that the hotels near the 
charging station were already occupied. As a result their 
staff had to be divided between two hotels, each more than 
а mile of the charging station and over two miles from each 
other. As all charging of cars took place at night the incon- 
venience and expense of this arrangement was considerable. 

(c) Those who had entered cars were treated as competitors, 
instead of as manufacturers with one object in view—namely, 
the progress of electromobilism. Most stringent and unpre- 
cedented rules were enforced with the utmost severity, and 
the conditions generally were not calculated to bring out the 
advantages of electrical self-propelled traction, 

It is necessary to add that the officials at the charging 
station did everything in their power to assist those engaged 
on the trials, and their courtesy was the redeeming feature of 
the week. It is, however, to be hoped that much more 
efficient charging arrangements will be made on any future 
occasion.— Yours, &c., THEODORE G. CHAMBERS, 

London, Dec. 6. 

GROUNDING OF LOW-POTENTIAL CIRCUITS AND 
ELECTRIC WIRING. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I, as one amongst probably the majority of your 
readers, took considerable interest in reading the note in your 
issue of the 30th ult. re the Report of the Special Committee 
to the United States Underwriters’ National Electric Associa- 
tion, under date of August 1. Your readers have recently been 
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favoured with several extracts and comments relating to 
electric wiring and electrically-caused fires. I venture, there- 
fore, to take this opportunity of impressing the fact that our 
American friend: (personified in their special Technical 
Insurance Committee) are at last beginning to feel that it 
may be to their interest to veer round technically, so as to 
promote and encourag>, rather than condemn, the earthing 
of the neutral wire for house-wiring work. 

As you pointed out in your same issue, the 1899 report of 
the London Fire Brigade has now become comprehensive 
enough to include electrical fires, and it states that 18 fires 
out of a total of 8,630 reported in London are certainly 
traceable to electrical current. Hence English electrical 
industry should be congratulated upon its comparatively 
small percentage. In America, as you are aware, the number 
of fires attributed to electrical causes probably exceeds 20 to 
80 times this number annually, and although the United 
States may be somewhat larger than England, and electrical 
fire applications are more generally developed there than 
here, it is noteworthy that their fire insurance authorities 
have, after many years of careful and detailed attention to 
electrical fire risk, now decided to plump” for earthed 
return wires. 

From the enquiries I have made of prominent electric light 
engineers in England, I think I am safe in saying that our 
station engineers at least would be pleased to see a full 
discussion of this subject. They have many problems—the 
best means of extending their existing business so as to 
include the bulk of the light consumers in the town amongat 
their customers; how, on the other hand, they are to save the 
lead sheathings of their supply and feeder cables, &., &c.— 
facing them at the present time, which are supposed to be 
more or less directly connected with this earthing question. 

Looking at the other interests concerned in this question, 
namely, the insurance and the public interests—if we are 
agreed that electric wiring according to present lines is 
causing no direct electrical fire risk—surely it is time that 
insurance companies reduced their premiums for electrically- 
lighted ** risks.” 

The publie, we know, eagerly seize to-day, through the 
Press representatives, every opportunity of enlarging upon 
any insidious or mysterious fires said to be caused by electrical 
agency, and as we really know of so few electrical fires, the 
only reason that could be surmised is the fact that, whilst 
totally ignorant technically, they see enough of the present 
construction to feel that the material used is not employed 
practically and economically, without any question as to its 
sctentisic disposal. It is true that the public demand low-cost 
wiring—in fact, electric fitting that shall compete in first cost 
with gaspipe fitting—and wiring contractors, in their attempt 
to meet this demand are oftentimes forced to sacrifice even 
the best material by placing it in the hands of the cheapest 
possible labour. 

You yourself, like many of your readers, probable recognise 
that I maintain (crankily, perhaps) that electric wiring cannot 
be put on а commercial and scientific basis so as equally to 
suit all interests concerned until we are allowed to insulate 
(properly) one rather than two wires. Experience is proving 
that perfect insulation implies perfect proteetion mechanically, 
electrically and chemically. whilst the steady growth of 
armoured conduit systems points to the advantage of employing 
a metallic protection. 

I am therefore forced to the conclusion that some form of 
concentric system should be adopted in which a vital and 
inner conductor shall be protected by a suitable surrounding 
or outer condactor. In other words, we ehall have ultimately 
to adopt ‘‘ earthing,” the broad question being how electric 
wiring work can be done efficiently and at a price. My object in 
writing is to suggest that your editorial notes on this subject 
at the present time would be particularly valuable and 
interesting, and I would reiterate the last paragraph of 
your extract: Тһе permission to ground the neutral point 
of secondary systems would be welcomed by all those who 
have the welfare of the electrical industry at heart, and who 
desire to see the greatest use of electricity accompanied by 
the minimum risk in its use."—Yours, &., 


London, Dec. 5. Евер Влтноввт. 


LEGAL INTELLIGENCE. 


The British Electric Traction Co. (Ltd.) v. the Commissioners 
of Inland Revenue. 


This action was heard in the Queen's Bench Diviaion on Nov. 28, before 
Mr. Justice Kennedy and Mr. Justice Phillimore, and wae a case stated Ly 
the Commissioners of Inland Revenue. On Jan. 24, 1900, an instrument 
was presented on behalf of the British Electric Traction Co. (Ltd.) to the 
Commissionera for their opinion as to the stamp duty with which the 
instrument was chargeable. The instrument was an indenture, dated 
Jan. 23, 1900, and made between the Corporation of Croydon and the 
appellants under sec. 19 of the Tramways Act, 1870. It contained a 
recital that the Corporation was empowered by that act, with the consent 
of the Board of Trade, to demise the right of user of the tram- 
ways referred to in the indenture and the right of demanding and 
taking tolls in respect of the same. By clause 1 the Corporation 
granted and demised to the appellants the right of user for the 
purpose of conveying passengers and small pircels only, of the said tram- 
ways, together with the right of demanding and taking tolls, with certain 
reservations. By clause 2 these rights were granted to the appellants for 
21 years from Jan. 1, 1900, for their exclusive use subject to a power 
reserved to the Corporation to determine such term in certain events. 
Clause 3 provided for the amount of rent payable, which depended in part 
on the cost of purchase, reconstruction, electrical equipment, rolling stock, 
agreed extensions, and other works, and part was ascertainable at the date 
of the indenture and amounted to £3,250 per annum. By clause 4 there 
was & provision that the appellants should pay as from the date of a certi- 
ficate of the Board of Trade authorising electric traction £100 per 
annum per mile of road along which the tramways were laid 
in lieu of maintaining roads and repairing tramways, and this 
amounted altogether to £900 per annum. Under clause 5 a further 
uncertain sum was reserved as rent in certain contingencies. 
Clause 6 provided for the determination of the lease at the option 
of the Corporation, this option being exercisable at the end of five yeara 
from the commencement of the term in certain contingencies and there- 
after at the end of any subaequent five years. Clause 27 provided tbat 
appellants should purchase all electric energy required for the tramways 
from the Corporation, clause 30 fixing the rate of 2d. per unit during the 
continuance of the lease, with a provision that so long as the Corporation 
supplied the energy reasonably required by appellants for working the 
tramways the minimum sum payable in any one year should be £4,000. 
with provision for revision of the price charged at the end of the second 
year. The instrument fixed no time within which the Board of Trade 
certificate authorising electric traction was to be obtained. Clause 42 
provided for the determination by appellants, in certain contingencier, 
of their obligation to purchase electric energy from the Corporation. 
Clause 44 gave a special power of distress. It was contended by 
the appellants that the instrument fell to be charged under the 
head of Lease or Tack” in the first schedule of the Stamp 
Act, 1891, under the sub-heading of any other kind whatsoever 
not herein before described,” and was liable to a duty of 108. only. The 
Commissioners held that in respect of the provisions other than those 
contained in clauses 5 and 30 the instrument was chargeable under sub- 
head 3 of the above-mentioned head, as a lease for an indefinite term 

of heritable subjects where the consideration . . money to 
the lessor . . consisted of money, etock, or security,” with an 
ad valozem duty at the rate of 53. on every £50 on the rent of 
43,250, plus £900—namely, £20. 15s. They also held that it was 
chargeab!e with the fixed duty of 10s. in respect of the rent men- 
tioned in clause 5, which was at the date of the indenture unascer- 
tainable, and in respect of the minimum sum of £4,000 per annum 
mentioned in clause 30 was further assessable under the head Bond, 
Covenant," &c., No. (1) in the same schedule with £105, being 2s. 6d. per 
cent. on the minimum sum multiplied by 21, the numter of years during 
which the same might bave been payable if the tramways had been elec- 
trically equipped and the certificate of the Board of Trade obtained on 
Jan. 1, 1900, and if the Corporation hai made no default in the supply of 
electric energy during tbe continuance of the lease. The questions for the 
Court were, therefore, whether the instrument was chargeable with the 
several sums of £20. 15а., 102., and £105, and, if not, with what duty 
the instrument was chargeable. 

Mr. Justice PHILLIMORE said that in hia opinion the Crown were 
right with regard to the £900 per annum aud partially with regard to the 
£4,000 per annum. He was of opinion that both sums represented rent, 
and that they ought therefore to be taken into cSnsideration in as:essing 
the ad valorem duty with which the instrument was chargeable as а 
“ lease or tack.” Не came to tbis conclusion with hesitation, because of 
the peculiarity of the instrument. The question raised by the appellants 
under sec. 77 (2) of the Stamp Act did not really arise because the 
£€00 aud £4,000 were, in his opinion, pu of the principal con- 
sideration given for the lease. The word consideration, as used 
in the section, included anything sounding in money whic the 
lessee had to pay to the landlord. The question, therefore, whether the 
covenants contained in clauses 4 and 50 of the lease were covenants 
relating to the matter of the lease did not arise. As there was no specified 
time when the supply of electrical energy should commence, the largest 
possible figure would have to be taken, aud the duty must be paid оп the 
assumption that the payments began at once. The fact that thes? sums 
were not recoverable by distress did not prevent their being properly 
described as rent. The rent of a furnished house was none the less rent 
because it could not be recovered by distress, In his opioion the appel- 
lants ought to succeed to the extent only of reducing the £105 to the 
proper sum payable as in a lease, 
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Mr. Justice KENNEDY said he felt compelled to differ from Mr. Justice 
Phillimore. There were two subjects of appeal the first, as to the accessi- 
bility of the sum of £900 per annum, payable under clause 4 of the lease ; 
aud the second, as to the accessibility of the £4,000 per annum payable 
under clause 30. It was not suggested that clauses 4 and 350 were 
colourable only, and that the sums payable under them were really dis. 
guised rent. 1f that were so he would have agreed with bis learned 
brother. But as both clauses represented an honest business arrangement 
he was unable to regard either of the sums as rent. Sec. 77 (2*, on which 
appellants relied, did not in terms speak of rent; the word used 
was "consideration." Within that term was not necessarily, in his 
opinion, included every covenant in the lease which resulted in 
the payment of money by the lessee to the lessor. What was intended 
by consideration in the section were the payments which were usually 
callel rent. Both the clauses in question were contingent and 
migat never come into operation at all. Clause 30 was analogous to 
the case of brewers’ tied houses, The Corporation, who had established 
works for the supply of electric energy, made a bargain to supply the 
electric energy required by the appellants. This was a contingent and 
business arrangement, and in his lordship's opinion clause 50 was a 
‘covenant relating to the matter of the lease" within the second part of 
see. 77 (2). Clause 4 was also, in his opinion, a “ covenant relating to the 
matter of the lease," and both the clauses or covenants were under the 
terms of sec. 77 (2) expressly exempted from the payment of duty in 
addition to that charged on the lense. 

Mr. Justice PHILLIMORE withdrew his judgment, and the judgment 
of Mr. Justice Kennedy prevailed. The duty chargeable on the instrument 
was accordingly reduced to £16. 5s., together with the 10s. in respect of 
clause 5, the liability for which was not disputed. 


National Telephone Co. v. Gulliver. 


The facts of this case were fully reported in The Electrician of Nov. 23, 
and on Monday application was made in the Westminster (London) County 
Court, where it was tried, for leave to appeal, or, in the alternative, for a 
new trial of the counterclaim. | 

Mr. MINTON-SENHOUSE, counsel for defendants (Messrs. Gulliver & 
Co. (Ltd.), Argyll-street, W.), made the application on the ground that he 
was of opinion at the time of the action that he hai the right to appeal, 
but it now appeared he had not, as the amount did not exceed £20. 
The Telephone Company sued for £17, a year's telephone rent in advance, 
and defendants counterclaimed £20 damages for not receiving a complete 
service. The jury found against the defendants. His contention was that 
plaintiffs were not entitled to be paid for a telephone service which was 
never a complete one. 

Judge LUMLEY SMITH said the jury found the service was properly 
completed. 

Mr. MINTON.SENHOUSE said plaintiff's Conditions appeared to 
stultify each other. They contracted to give a complete service, and stated 
they would not be responsible for damages provided every endeavour was 
made to give а complete service. Then they went on to say the company 
would not be liable for any delay from any cause. Defendants claimed 
thatthe company refused to repair or restore the service as they had 
contracted to do. 

The JUDGE : And the jury found against them. 

Mr. MINTON-SENHOUSE submitted the jury only found that the tele- 
phone was completed, not that the company had repaired or restored it. 

Mr. COMPTON SMITH, for plaintiffs, opposed the application, and said 
the jury found the company did the work and was entitled to payment. 
The counterclaim was threshed out at great length, and the jury found for 
plaintiffs, 

The JUDGE said he could not set aside the finding of the jury and grant 
a new trial, but the parties both appeared to be in a position to carry the 
matter through in a higher court. He granted the application by giving 
leave to appeal. 


The Chloride Electrical Storage Syndicate (Ltd.) and the) 


Corporation of King’s Lynn. 
ARBITRATION. 


An arbitration was held on Tuesday by Major P. Cardew, R.E., in the 
matter of a claim by the Chloride Electrical Storage Syndicate (Ltd.) for 
the payment of the sum of £301. 1s. 7d., which was alleged to be due to 
them under this contract for the supply of storage batteries for the electric 
lighting works of the Corporation of King's Lynn. 

At the opening of the hearing the Town Clerk stated that the Corpora- 
tion appeared under protest, and contended that the dispute was not one 
properly within the arbitration clause of the contract. 

For the Chloride Syndicate Mr. FRANK EVANS stated that in August, 
1898, the Corporation advertised for tenders for the supply and erection 
of a battery of 225 atorage cells according to specification. The tender of 
the syndicate, amounting to £846. 9s. 6d. was accepted, and a contract 
entered into between the parties. No mention was made in the specifica- 
tion that the certificate of the engineer was a condition precedent to рзу- 
ment. The schedule of quantities which the syndicate duly priced, 
contained, amongst other things, particulars of the storage cells, 
cable for connections, and the rates of pay for labour of erector, 
wireman, &c, and these last items were headed Day Work," and 
the contention of the syndicate was that their scheduled prices for 
material did not include any labour, but that they were entitled to charge 
for all labour expended in erection, &c., according to the scale set out 
under the heading of day work. The contract confirms this view, as it 
states that the Corporation will pay to the contractors the sum of 
£846. 9s. 6d., i.c., the amount of their tender, and this amount cannot 
be made up without including the charges for labour. 


For the Corporation, the TOWN CLERK stated that this claim wae 
evidently an afterthought on the part of the contractors. The schedule 
of quantities stated that the storage batteries were to be supplied 
“in complete working order as specified,” and a reference to the speci- 
fication showed that the contract was for the “supply, erection, setting 
to work, &c.,” of the storage batteries. The note printed at the head 
of the schedule of quantities stated that the prices given in the schedule 
were to include “all details of construction, whether mentioned or not, and 
all labour and plant required in fixing . . . and the works are to be 
delivered over to the Corporation in complete and perfect workiog order 
for the amount named.” The rates of pay for labour specified in the 
schedule were under the heading of Day Work," and in the general con- 
ditions the special clause relating to day work ttated that charges 
" by the day were only to be made in tbe event of any additional or 
substituted work being ordered by the engineer. The certificate of the 
engineer was clearly stated in the contract to be a condition precedent to 
payment. The syndicate rendered various accounts during the progress of 
the works, and payments were made on the certificate of the engineer 
(Prof. H. Robinson). None of these accounts made any mention of labour, 
and the first certificate of the engineer was not objected to, although it 
stated that it was on account of work done and material supplied. The 
final accounts of the contractors, however, contained items for labour 
amounting to 5,089 hours, which the engineer disallowed in his final 
certificate. There were also items for cable, which were reduced by the 
engiveer on the ground that it had been “ supplied only.” 

No witnesses were called for either side, and the arbitrator reserved hie 
award. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Grimsby Corporation require an assistant engineer for their elec- 
tricity department. Applications to borough electrical engineer 
(M. W. A. Vignoles) by Dec. 13, See advertisement. 


Perth Corporation require a resident electrical engineer. Further 
particulars are set out in an advertisement, and applications must be 
addressed to the clerk to the commissioners (Mr. John Begg), City 
Chambers, Perth, by 22nd inst. 


York Corporation reqaire a mains superintendent and a cable 
jointer for their electricity department. Further particulars are set 
out in advertisements, and applications must be sent to the city 
electrical engineer (Mr. C. А. Midgley) by 15th inst. 


А meter superintendent, to take charge of the meter and testing 
department, is required for the Greenock electricity works. An 
advertisement gives further particulars, and applications must be 
sent to the burgh electrical engineer (Мг. W. M. Nelson). 


The National Electric Supply Co., Preston, require a shift engineer. 
See advertisement. 


A technical assistant is required in a works laboratory. For further 
particulars see advertisement. 


An old-established firm manufacturing electric accumulators 
requires agents in the provinces. See advertisement. 


A practical man for a small generating station is required by 


Messrs. Pryce Jones (Ltd.), Newton, Montgomeryshire. See 
advertisement. 


Manchester Tramways committee require a foreman platelayer for 
their permanent-way department. Applications to chairman by 
14th inst. See advertisement. 

Battersea Borough Council require a resident electrical engineer 
Applications on official forms to town clerk by Jan. 1. 


Ilford District Council require a resident electrical engineer. 
Applications to clerk by Dec. 10. 


Mr. Cyril E. Davies, of Bolton, has been appointed chief assistant 
electric tramways engineer at Cardiff, at a salary of £225 rising to 
£300 per annum, 

Mr. J. D. Pember, chief assistant at York, has been appointed 
resident electrical engineer by the Farnworth (Lancs.) District Council. 

Оа Tuesday the Worthing Town Council appointed Mr. С. Porter, 
assistant at one of the stations of the Westminster Electric Supply 
Corporation, borough electrical engineer at a salary of £250 per 
annum. There were 100 applicants. | 

Mr. Walter Telford has been appointed assistant engineer at the 
Middlesbrough Corporation electricity works. 

Messrs. S. Lees (Bradford), W. Abraham (London), E. H. Lanham 


(Preston), and A. Granger (Morecambe) have been appointed charge 
engineers at Wigan. 


Mr. Arthur R. Fearnley, ma nager of the Bradford Tramways Co., 


has been appointed tramways manager at Birkenhead at a salary of 
£300 per annum. 


Mr. Howat has been promoted by the Southampton Corporation 
from the position of third engineer to that of second engineer at the 
electricity works at a salary of £110 per annum, and Mr. H. A. 
Pearson has been appointed third engineer at £90. 
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Barrow- in-Furness.— The Board of Trade have sanctioned the 
use of steam power on the local tramways till February. It is pro- 
osed to substitute electric traction, and negotiations are proceeding 
ж the Council and the British Electric Traction Co. who have 
provisionally acquired the local lines. 


Bombay.—Some time ago, offers were received by the Municipal 
Council for the concession for establishing electricity supply, and 
the committee appointed to report upon these tenders now recom- 
mend the Council to grant a concession for 42 yeara to Messrs. Killick, 
Nixon & Co., local к фета for Messrs. Kilburn, who represent Messrs. 
Crompton & Co, in India. 

Bootle.—Mr. A. P. Trotter inspected and approved the electrical 
equipment of the Derby-road aad Rimrose-road tramway route last 
week. The route consists of 1$ miles of double track with span 
wires. 

Boston. — The desirability of erecting electricity supply works is 
to be reported upon by Mr. Adrian C. Collins. A provisional order 
was obtained in 1900. 


Burnley.—Extensions of the electric lighting mains, estimated to 
cost about £5,400, have been authorised by the Gas and Electricity 
committee, and the Council will advertise for tenders for from 20 to 
39 electric tramcars for the trunk tramway lines when they are 
reconstructed. 


Cardif.—A joint meeting of the Electric Lighting and Tramways 
cominittees was held on Wednesday to consider lengthy reports of 
the electric tramways engineer. (Mr. A. Ellie) aud the engineer of the 
electric lighting department (Mr. N. Appelbee) on the subject of 
the supply of electric current for lighting and traction. After 
discussion, а motion proposed by Mr. Robinson that the com- 
mittees be combined was rejected, and the joint committee then 
considered a resolution that Mr. Ellis should be appointed the 
electric tramways and lighting engineer of the borough, subject to 
confirmation of Council Eventually the committee unanimously 
adopted the following resolution :— 

That, subject to the approval of the Council, Mr. Arthur Ellia be 
asked to accept the position of borough electrical engineer and manager, 
and take entire charge of the electric lighting and tramway systems in the 
borough of Cardiff forthwith. Further, that for such additional services 
his salary be increased to £750 per annum, rising by annual incrementa of 
£50 to a maximum of £1,000, provided that he enters into an agreement 
rs undertakes not to apply for another appointment during a period of 

ve yeare. 

Mr. Ellis, who was called in after the resolution was carried, 
accepted the conditions, and said that all he asked for was that he 
should have the support of the committees. Ata subsequent meet- 
ing of the Lighting committee it was decided to defer the appoint- 
ment of mains superintendent, and in the meantime Mr. Jones, who 
js acting in that position, was asked to continue at the rate of £150 
a year. 

Colchester.—Oa Saturday Mr. A. R. Sillar, who has hitherto 
acted as resident engineer for the contractors (Messra. Siemens Bros. 
& Co.) commenced his duties as borough electrical engineer, 
Mr. Sillar was apprenticed to the United Electrical Engineering Co. 
(Ltd.) in 1889, and two yeats later joined the company's successors, 
Messrs. J. G. Statter & Со. In 1895 he was еей by the London 
Gigantic Wheel and Recreation Co., and fitted up the plant and 
installation on the Big Wheel at Earl's Court. Subsequently 
Mr. Sillar entered the service of the Blackpool Gigantic Wheel Co., 
and at the end of 1896 the Blackpool Winter Gardens Pavilion C 
engaged him as resident engineer, and in that capacity he equipped 
the company’s complete installation, which is ot 1,000 E P., cost 
£25,000, and is claimed to be the biggest private installation in the 
country. In March, 1899 he was appointed representative of 
Messrs. Siemens Bros. & Co. Mr. Sillar is 30 years of age, and 
has been actively engaged in electrical work for the past 12 years. 

Extensions of the electricity supply works are to be carried out 
on the recommendation of the borough electrical engineer (Mr. Sillar) 
at an estimated cost of £12,000, aad application has been made for 
sanction to borrow this amount. At the Council meeting on 
Wednesday, Councillor Barritt referred to the fact that the 
electricity works had passed into the hands of the Council. He 
thought a word of congratulation was due to Messrs. Siemens 
Bros. & Co. for the satisfactory manner in which they had 
executed their contract during two years. During the first 
year of the undertaking to Dec., 1899, the work proceeded 
quietly. Eighty consumers, and the equivalent of 4,254 8 c.p. lampe, 
were connected, and it was then only necessary to run the plant for 
a few hours on five evenings in the week. The year ending Dec, 
1900, had been a very busy one. The number of consumers had 
increased from £0 ір 1899 to 148, and the number of lamps had gone 
up from 4,254 to 9,421 ; the units generated being 44,432, and 88,131 
respectively. The committee believed that during the coming 
year that rate of increase would be more than maintained. The 
committee had to face the fact that in some districts the distri- 
bution mains were becoming overloaded, and some consumers expe- 
rienced a drop in voltage. In order to meet the increasing demand 
for current, the committee proposed to add another 250 н.г, set, 


bringing the total up to 910 н.р. This would enable them to deal 
with 20,000 equivalent 8 c. p. lamps. The proposed new set would 
just fill up the remaining space in the engine-house, and the set 
could be used for either lighting or traction, It was proposed to 
add another 400 н.Р. condenser, and to erect a cooling tower. The 
committee had also to deal with overloaded mains, and to overcome 
this they proposed to increase the pressure, as being the least expen- 
sive course. It was therefore proposed to raise the voltage to 440. 


Corea.—An electric tramway, equipped with U.S.A. plant, has 
been opened at Sóul. This city is reported to possess the largest 
public electric lighting installation in the Far East, with the single 
exception of Tokio (Japan) In June last wilde a communica- 
tion was established between Fusan and Chem To (Corea), with 
various main towns in China, via Sóul and Wijn. together Corea 
‚шщ in sympathy with the industrial development of the 

ar t. 


Croydon.—The Corporation have applied for sanction to borrow 
£5,000 for wiring premises on the easy payment system. The basis 
of the Council's scheme is as follows :— 

(1) Upon receipt of application a price is obtained from a contractor, 
and the consumer is asked to guarantee a minimum aunual payment equal 
to 8з. per 8 c.p. lamp installed, this being sufficient to pay off the cost of 
wiring in six years, or of the wiring and fittings in 10 years if the latter 
be included, in which case the value of the fittings must not exceed 25 per 
cent. of the total cost of both wiring and fittings (if the latter are 
included). 

(2) At the expiration of six years, the wiring becomes the property of 
the tenant or the landlord, as the case may be, and the fittings become 
the property of the tenant or landlord at the expiration of 10 years. At 
the end of every year the tenant has the option of purchasing his instal- 
lation on payment of the balance unpaid of the cost price, plus 5 per cent. 


Darlington.—The General Purposes committee recommend the 
Council to obtain a report from a tramway engineer as to their 
acquiring the tramways in the borough from the Imperial Tram- 
ways Co. 


Darwen.—The Council have decided, on the recommendation of 
the Electric L'ghting committee, to increase the salary of the 
borough electrical engineer (Mr. Stanley Ciegg) from £200 to £250, 
апа to pay him £50 for his additional work during the past year 
in connection with the electric tramways. 


Doncaster.—Since the opening of the electricity works there has 
been a steadily increasing demand for current, und at present the 
equivalent of 8,300 8 c.p. lamps is connected. 


Dover.—The Corporation are promoting bills to acquire the 
electricity and gas undertakings, and are making inquiries as to 
experts to report and advise on the matters in question. 


East Нат. —Ап inquiry has been held into the application of the 
Council to borrow, among other sums, £2,640 for electric lighting. 


East Indian Railway.—Some considerable extensions of electric 
light and power plant on the East Indian Railway are in hand or 
under consideration by the East Indian Railway Co., which has 
already working an installation in the locomotive shop at Jamalpur 
on the two-wire continuous-current system. "The total capacity of 
this plant is 300kw. This is a preliminary installation, and it is 
intended eventually {о drive the whole of the locomotive shops 
at Jamalpur electrically. There are also ia hand small electric 
lighting planta on various parts of the company's line, and the com- 
pany has in hand the үш throughout of the new carriage and 
wagon shops at Lillooah, where a polyphase plant will be put in, 
intended eventually to be used as a central power atutiqn for this 
section of the line. The directora have under consideration, or 
partly in progress, the eqnipment of the new Howrah terminus, the 
extensive range of Calcutta offices, and the chief stations, traffic and 
locomctive yards throughout the system. 


Eccles.— The electrical engineer (Mr. H. W. Angus) is to prepare 
а report on the proposed extension of the electricity works, and par- 
ticularly asto supplying current for tramway working and for lighting 
the whole of the public thoroughfares. 


Electricity Supply in North London.— The Councils of Totten- 
ham, Edmonton, Enfield, Wood Green, Southgate, and Friern 
Barnet have deposited their bill to empower the Councils jointly to 
establish electricity works for the supply of electric current in their 
respective districts. The bill has, from the outset, been opposed by 
the chairman of the Wood Green Council (Mr. R. D. M. Littler, 
Q.C., C. B.), but on Friday last statutory resolutions were passed to 
proceed with the bill, the cost of which was estimated to be between 
£5,000 and £10,000. At the same sitting Mr. Littler, who has been 
chairman of the Council since its formation in 1888, resigaed his 
seat. The resignation was accepted. 

Electric Pumping.—The report of the engineers to the South 
Staffordshire Mines Drainage Commissioners states that in the Tipton 
district the new clearing works, in anticipation of electric pumping, 
have been pushed forward, and the large area at Bentley Hall is 
nearly completed. Other works are commencing with great promise 
of success in preventing escape of water into mines. 
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Electric Traction in Italy.— The Italian Minister of Public 
Works has received а demand for a concession for the construction 
and working of an electric railway, 315 kilometres in length, connect- 
ing Naples and Rome, via Mondragone, Mentorno, Terracina, and 
Cisterna, the journey being estimated to occupy three hours. Energy 
would be generated at hydraulic stations on the Volturno aud other 
rivers en route. ‘I'he plans of the scheme being considered insuffi- 
cient the matter has been referred back with the request that the 
engineers seeking the concession should complete the plans and 
studies on the spot. | 

А concession has been grantel for an electric tramway starting 
from Brusasco (at the terminus of the present steam tramway from 
Turin) and proceeding to Ozzano, a distance of 33 kilometres, The 
line is to be built with ordinary raised rails on one side of the 
National and Provincial highway. Various branch lines to be con- 
etructed hereafter will nearly double the present 33 kilometres of 
track. "There is no water power in the immediate neighbourhood, 
and steam power will be used to generate current. For passenger 
traffic on this line the electric motora will be directly mounted on 
the trucks, and for freight traffic electric locomotives will be used. 
The system proposed to be used is three- phase alternating, with two 
overhead trolley wires. 

The concessionaires of this line have also applied for a concession 
for a line from Brusasco to Ivrea, through another district not 
yet served by tramway or railway, and along the route of which 
there is а population of about 100,000 inhabitants. Another line 
studied by the same engineers, and of which the plans have been 
completed, crosses the line from Brusasco to Ivrea at almost right 
angles, and would cater for a population of about 100,000. 
Sufficient water power is available at three points on the routes to 
work the whole length of the proposed lines (about 90 kilometres), 
as well as for extensions of abont 30 kilometres, surveys for 
which have already been completed. The maximum grades 
on these lines do not exceed 24 per cent., save in one place on 
the Brusasco-Ozzano line, and the minimum curves have a radius of 
35 metres. The maximum speed allowed is 30 kilometres per hour 
when fitted with continuous Westinghouse brakes, or 20 kilometres 
per hour when not so fitted. Owing to the construction allowed, dt e., 
raised rails and sleepers with ordinary ballasting, on roads already con- 
structed by the National and Provincial (Governments, it is estimated 
that the complete cost of construction and equipment, inclnding 
hydraulic installations, will not exceed £4,000 per mile. 

The Adriatic Railway Со, has proposed to the Italian Minister of 
Public Works to institute an electric automobile service between 
Modena and Bologna, the cars to be second and third-class and to 
have a carrying capacity of 68 persons. This new service is now 
being inaugurated. 

Exeter.—There is an increasing demand for current fur private 
lighting, and 50 additional customers had been connected during 
the past 12 morths, bringing the total to 93, with an equivalent of 
3,500 8 c.p. lamps. Plans, &c., of the new works at the Basin are 
to be submitted at the next meeting of the committee. 

Exhibition.—The programme of the International Exhibition of 
Industrial appliances, which is to be opened in Rome on Dec. 15, 
and to remain open {о Jan. 31, is now issued. The exhibits will 
include the apparatus and accessories employed in the electrical, 
mechanical, chemical and automobile ы з ае amongst others. 
Communications relating to the exhibition should be made to 
Direzione della Terza Esposizione Campionasia, Rome, Italy. 
Exhibits have to bein by Dec. 10. 

Festiniog.—Arrangements have been made with Mr. T. P. Osborne 
Yale for a supply of electric current for public lighting. The outer 
portions of the district, according to the present arrangement, are to be 
supplied with current by Mr. Yale, the Council to furnish poles, wires, 
&c. The central district is to be supplied direct by Mr. Yale, and 
the whole district is to be lighted electrically within three months, 

Galveston.—Already this terribly devastated city is rising from 
its ashes, if such a metaphor is pardonable where saturation rather 
than cinders is referred to. The supply of electric current for lighting 
has been resumed, the electric tramways are in partial workin 
order, and generally the city is slowly but surely resuming its ol 
importance. 

Gillingham (Kent).—The Council have accepted the tender of 
the Chatham, Rochester and District Electric Lighting Co. for 
supplying current to and maintaining nine arc lamps in High-street, 
New Brompton, at £18 per lamp per annum. 

Gloucester.—The Gloucester Railway Carriage and Wagon Co. 
have applied to the Council for a temporary supply of electric current 
for power, and a sub-committee has been appointed to arrange terms 
on the basis of a report by the consulting engineer (Mr. Robert 
Hammond). 

Hanley.— Sanction to the borrowing of £5,000 for electric lighting 
and £9,500 for refuse destructor has been received by the Council. 

Ilford.—Current for motive power and heating is to be supplied 
at 8d. per unit for the first hours maximum demand and 1d. per 
unit alter, and for places of worship at 5d. per unit. 


Institution of Electrical Engineers (Dublin Section) —On 
Thursday last week, the Dublin Section of the lustitution of Elec- 
trical Engineers held their first conversazione. Prof. G. F. Fitz- 
Gerald presided, and delivered a short lecture on Rotating Magnetic 
Fields,” illustrated experimentally, and a lecture was also given by 
Prof. W. F. Barrett ор “ The Permeability of Certain Alloys of Iron 
and Steel,” illustrated by lantern slides. The proceedings included 
an exhibition of electrical experiments and apparatus by members 
and others. These exhibits included a new form of meldometer for 
determining the softening points of minerals, by Dr. J. Joly ; the 
action of radioactive material on electrical discharge, by Dr. F. J. 
Trouton, an eighteenth- century frictional electrical machine, the 
original Page electromagnetic engine exhibited in the 1851 exhibi- 
tion, a meteorological instrument with electrical recordera, an electric 
lamp movable on rails, a system of telephoning as applied to electric 
traction, an X-ray exhibition, electric tramway and power distribu- 
tion, material and inetruments, and several types of electric house 
meters. 

Insulated Gloves —A competition in respect of the beat pro- 
tective hand yloves for the use of working electrical engineers, has 
been organised by L'Asaociation des Industrieles de France contre 
les Accidents du Travail. The competition closes on Dec. 31. Full 
particulars from the offices 3, Rue de Lutece, Paris. 


Insulating Materials for High Pressures.—Mr. Fred. J. Down 
writes us as fol'ows :— 

With reference to the several recent casualties in central stations from 

accidental contact with exposed parta of switchboards or other high tension 
apparatus, I beg to say that by lapping such parts with & special cured 
rubber strip or splice such as I am now supplying they would be rendered 
quite harmlees. I may say further that when such material is properly 
applied, and by slightly warming after each lap or layer, an actual subber 
tube results, giviog an insulation resistance well up to that of the usual 
classes of covered conductors io the market. For 'bus bars, &c., where 
euch lappiog cannot be applied without diemantling the awitchboard, my 
*armalac" varnish or paint will also serve well. The makers claim that 
it gives a resistance equal to ths puncture strain of 1,500 volta for each 
one-thousandth of an inch in the thickness of the films in which it is 
applied, hence its great success amongst machine buildera bere and else- 
where. Whilst, however, calling attention to these most successful mate- 
rials, I quite agree that, when possible, gear more modern and carefully 
designed should be brought into use a3 the most certain preventative ; 
atill, where such drastic alterations cannot ba carried out, the before- 
mentioned means of insulation may app2al to the engineers of stations аз 
the next best method of guarding their staff from similar mishaps. 
Mr. Down has shown us samples of the insulating tape he refers to, 
and it appears to be a most excellent composition. Of course, 
Mr. Downs is not the only material suitable for the purposes he 
mentions. 


Kilmarnock.—The Council on Wednesday decided to erect 
electricity works on the Riverbank site. 


King's Norton.—A special Electric Lighting committee his been 
constituted to report upon the carrying out of the terms of the 
Council’s provisional order. 


Lambeth (London).—The relations between the new Borough 
Council and the South London Electric Supply Corporation are 
strained, owing to the question of refuse destruction. It will be remein- 
bered that when the company took over the Lambeth provisional 
order they undertook also to erect a refuse destructor and to 
destroy the refuse of the parish, The company were recently 
summoned for causing a nuisance at the refuse destructor works, 
and the magistrate laid it down that the burning of house refuse 
was not necessary for generating electricity, ani insisted that 
Welsh coal should be used. Thereupon the South London Cor- 
poration notified that they would take no further deliveries of dust. 
Since that decision, the borough surveyor has had to provide for the 
refuse being taken away by barges on the Thames, and the company, 
in reply to a reminder that they are liable for penalties for non- 
fulfilment of their contract, wrote to the Borough Council pointiag 
out that it was the Vestry that iuduced the magistrate to prevent the 
further use of the destructor, and thue, by its own act, put it out of 
the power of the corporation to carry out its contract. The company 
further insist that the Borough Council must now itself deal with the 
dust, and, moreover, compensate the corporation for depriving it of 
the use of dust as a fuel Last week, however, the Whart and 
Cleansing committee recommended that proceedings be taken against 
the corporation for the non-fulfilment of the contract, and this was 
agreed to. 


Leek.—The Electric Lighting committee has appointed a sub- 
committee to report on the question of erecting joint electricity and 
refuse destructor works, and to obtain information as to gas-driven 
generating plant. 


Lincoln.—The city electrical engineer (Мг. C. S. Vesey Browa) 
has been instructed to report as to the cost of constructing and work- 
ing electric tram ways along certain routes in the city. A sub-com- 
mittee has also been appointed to report upon a municipal telephone 
exchange. 


— Ж 
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Light Railways.—The County Councils Association last week 
referred the questions of the administration of the Light Railways 
and Tramways Acts and the desirability of a uniform gauge being 
prescribed for light railways and tramways to their Parliamentary 
committee. 
| aoe following applications for light railway orders have been 

odged :— 

TD. Lingard, A. L. Ormrod and T. S. Turnbull (for West Cumberland) ; 
T. Pollock and J. P. Bedaon (for South Hayling, Hants.) ; Crewe Corpora- 
tion (Extensions); Essington and Ashmore Light Railways Co. (Exten- 
sions and Amendment) ; Lancasbire Light Railway Co. (for Bolton, Turton 
and Darwen) ; O. W. Bowen (to construct a light railway from Canterbury 
to Whitstable and Herne Bay) ; and Bath Corporation, Sir J. Sivewright 
and L. Hirsch (Extensions of Bath Light Railways) ; 

London County Council.—At Tuesday's meeting Mr. Yates 
asked whether the Highways committee had seen lettera in the Press 
with rd to the alleged vibration of houses arising from the deep 
tube railways, and, if so, was it possible to oppose such railways in 
the fature in the interests of householders of premises under which 
such railways would pass. Mr. Benn said the Council had certain 
powers, but he did not know whether they applied to deep tube 
railways, A report on the matter should be prepared. 

London United Tramwayz.—Mr. J. Clifton Robinson, C. E., 
managing director and engineer to the London United Tramways 
(Ltd.), has addressed an open letter” to the local authorities of 
Fulham, Hammersmith, Kensington, Paddington, St. Pancras, 
Wandsworth, Richmond, Barnes, Esher, the Dittons, and other districts 
concerned in the question of electric traction within the London 
County Council area. The object of this “open letter" is to bring pro- 
minently and popularly before these local authorities the advantages 
of electric traction in particular, with cial reference to the 
ео of whether this public need shall be supplied by the 

ndon United Tramways Company or by the London County 
Council. Illustrations showing a number of views of electric 
traction installations in various parts of the world are given, and a 
coloured map of the electric tramways and proposed extensions to 
come before Parliament in the session 1901 in which the London 
United Tramways (Ltd.) are interested. 

Maidstone.—Sanction to a loan of £31,565 for electric lighting 
has been received by the Council. 

 Malta.—The government-owned electricity supply works at 
Malta provide, current chiefly for the military and civil authorities, 
outside consumers numbering only 84. "The total capacity of the 
station is 575kw., and at Oct. 31, the equivalent 8 c.p. lampe 
connected was 11,632. 

The telephone at Malta is owned by the Melita Telephone Exchange. 
The system has about 220 subscribers on its one exchange. 

There is an opening here for cables for house wiring, lamp shades, 
lamp holders, switches, carbons, brackets, fan motors, arc lamps and 
ship fittings, for 80 volts to 110 volt&. 

Manchester.—In proposing the minutes of the Electricity com- 
mittee at the Council meeting on Wednesday the chairman 
(Dr. BisHoP) moved that a joint sub-committee consisting of 
representatives of the Electricity and Tramways committees be 
authorised to make final arrangements under corporate seal with 
the engineer who may be selected to advise the Electricity and 
Tramways committees as to the supply of electric energy, and to 

out existing contracts and works in progress and in contem- 
plation. He said it was not very likely those works would be 
carried on without interruption during the coming winter, and the 
Bloom-street works would not be in a position to supply current for 
the tramways till next autumn. The sub-committees of the elec- 
ац tramways departments had met and resolved that 
the t way of meeting the situation was to call in the 
aid of an expert, who would have the confidence of both com- 
mittees, and who would undertake the completion of the gene- 
rating works at the earliest possible moment. "That position was 
practically forced upon them, because the committee had received 
several resignations of officiala during the past few weeks, 
First there was the resignation of Mr. Wordingham himself, the 
chief of the department. Perhaps it would not be absolutely correct 
. to use the word resignation, but Mr. Wordingham hac sent a letter 
to the committee stating that he did not desire his agreement with 
the Corporation to be renewed, which was practically the same thing. 
That letter was accepted by the committee. Then a short time 
ago they received the resignation of the second engineer, who had 
been appointed as chief engineer at Bolton. This was followed by 
the resignation of the mains superintendent, which would take effect 
on Dec. 31. Altogether the circumstances were peculiar and urgent, 
and the special sub-committee felt that the only proper way out of 
the difficulty was to appoint au expert. The sub-committee had 
interviewed a number of gentlemen whose names were placed before 
them, but he was not in a position to say that one had been appointed 
or asked to take up the duties. They thought, however, they might 
be able to make a selection in a week or two. 

Ald. GIBSON said he did not quite understand why there should 

һе so much hurry. There seemed to be a feeling that they were on 


the brink of an abyss. Mr. Wordingham was not going till March. 
Had щук happened to prevent Mr. Wordiogham carrying out 
the work as he had carried it out before. Could anyone say а word 
derogatory to Mr. Wordingham’s honesty, uprightness or fitness ? 

At the request of Mr. Lambert the following letter sent by 
Mr. Wordingham was read :— 

As you are doubtless aware, in March, 1897, I entered into an agreement 
with the Corporation to remain as tbeir electrical adviser for a minimum 
period of four years from that time. This period expires on March 31 next, 
and if I desire my engagement to then cease, I bave, under my agreement, 
to give you notice to this effect on Dec. 31, 1900. I аш not disposed to 
continue in the service of the Corporation, and I advise you of tbis now 
instead of waiting till December, in order to give you more time in which 
to make your arrangements. I have managed your undertaking for a 

iod of seven years, and it is only necessary to refer to the published 
accounts of the department to see that the commercial results have been 
conspicuously successful, while the undertaking has attained such 
magnitude as to eclipse that of all others in the country. There 
are, however, at the present time a number of insinuations being 
made, both in the public press and elsewhere, to the effect that 
there is something faulty in the management of the department, but 
whether these allegations are against me personally or against the com- 
mittee itself I аш unable to ascertain. Having in view the services that I 
have rendered to the Corporation, I think I have a right, especially having 
regard to the fact that I do not intend to continue my engagement with 
them, to ask that if the committee have any allegations of any kind to 
make against me they should definitely state what tho:e allegations are, 
and give me an opportunity of replying to them. I am not conscious of 
anything whatever amies, and if anything definitely is alleged I am 
confident that I can disprove it, but a vague insinuation no one can meet. 

Mr. LAMBERT said Mr. Wordingbam had served the city faithfully 
for seven years, and he now declined to remain in the eervice of the 
Corporation after March 31 wnile certain insinuations were hanging 
over bis head which had not been brought to any. direct charge 
which he could answer or remove, No one having any regard for his 
position and reputation could remain in the service of the Corpora- 
tion without its being stated clearly that there was no reflection upon 
him and no insinuations made which were not withdrawn. He 
understood Mr. Wordingham had had no reply to his letter except 
a formal acknowledgment of it, and no statement had been made to 
him as to whether these insinuations were persevered in or with- 
drawn, and no letter had been written to say whether any personal 
charge was intended to be made against him reflecting upon his 
capacity, his ability, his integrity, or his honour. That being so, it 
surely could not be a matter of surprise that Mr. Wordingham 
should say he did not intend to continue in the servise of the 
Corporation unless these insinuations and charges were withdrawn. 
Two reports prepared by Mr. Wordingham had not been commu- 
nicated to the members of the Council, although their substance had 
appeared in the press. 

г. BisHop said the reports in question had not yet been considered 
by the General committee, because there had been no meeting since 
they were presented. 

Mr. LAMBERT said the information contained in those reports 
should be in the possession of every member of the Council before 
they voted upon the proceedings of the committee. Those reports 


‘would convince every member of the Council that Mr. Wordingham, 


who had designed the scheme and carried it out for seven years, was 
I as capable of carrying it out to its conclusion as any expert 

rom either Glasgow or America, or anywhere else. He believed 
Mr. Wordingham would be perfectly willing, and would, indeed, 
be anxious, for the sake of his own reputation, to carry out and 
complete the work so long as he was treated in a proper manner and 
no insinuations made against him of improper conduct. He moved, 
as an amendment, that the resolution appointing the sub committee 
be altered, and that instead of the words that they be empowered 
to act” the words “© and to report thereon” be substituted. 

Mr. WiLsoN said with regard to Mr. Lambert statement tliat 
Mr. Wordingham would be willing to continue his service if he were 
approached in a proper manner, no suggestion of that kind had been 
made either in the Tramways or the Electricity committee. 

Mr. Boy e said the insinuations referred to in the letter existed, 
he believed, only in Mr. Wordingham's own imagination. No one, 
so far as he knew, either in the Electricity or the Tramways com- 
mittee had ever framed any charge. The only charge was in so far 
as the report of the е committee that had been appointed by 
the Electricity committee to inquire into the administration of the 
department reflected upon him. 

Ald. Hopginson asked the Council not to create a precedent by 
giving to à committee, much less a sub-committee, authority to 
apponi an important officer of the Corporation. 

t was ultimately resolved that consideration of the question be 
deferred for a fortnight, that the information asked for by 
Mr. Lambert be furnished to members of the Council ia the mean- 
time, and that the Electricity committee then bring forward a 
recommend ition as to appointing an expert. 

Formal notice is to be served on the Manchester Tramways and Car- 
riage Co. to sell so much of their tramway undertaking, authorised by 
the Company’s Act of 1880, as is within the city of Manchester. 
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Mica.—A valuable discovery of mica hi; been made in the 
Uluguru mountains, to the West of Dar-es-Salaam (German East 
Africa). 

Monmouthshire.—At an adjourned conference of delegates of 
West Monmouth local authorities on Monday it was decided to 
recommend the Abercarn and Risca District Councils to eugage an 
expert to report upon the erection of joint electricity works for the 
two districts. 


Montrose. —Edmundson’s Electrivity Corporation have notified 
the Burgh Commission of intention to start laying cables and mains 
in connection with the electricity supply scheme for the district. 


Municipal Telephony.—The Hull Special Telephone committee 
are proceeding with their municipal telephone scheme, and are 
offering a service upon the alternative terms of—(1) £6. 6з. per 
annum, payable in advance, to cover an unlimited number of calls ; 
or (2) £3. 103. per annum, payable in advance, and ld. for each call 
originated by the subscriber. 

On Monday a deputation waited upon the Lord Mayor of 
Manchester (Mr. T. Briggs) in regard to the telephone question and 
the granting of a licence to the Mutual Telephone Co. A memorial 
urged that the Mutual Company was in a better position for giving 
а satisfactory service than the Corporation. It was asked that the 
Corporation ‘should now comply with the only condition necessary 
for the company to obtain a licence, which was by confirming their 
resolutions in support of the licence passed in 1897. Mr. S:ott said 
а full licence for the district could now be obtained by the Mutual 
Company if the support of the Manchester Corporation were given. 
The}Lord Mayor said he would submit the memorial to the Council 
at the first opportunity. With regard to the Manchester Corpora- 
tion taking the telephone service, he must say that, what with 
шы and tramways, the Corporation had quite enough work in 

and. 


Oldham.— Sanction to the borrowing of £250,000 for electric 
tramway purposes has been received by the Corporation. 


Outward and Homeward Mails. —ТһЬз Peninsular and Oriental 
Steam Navigation Co. are distributing an attractive hanging list of 
the dates of the outward and homeward mails to and from the 
a for the year 1901. A fine view of the company's ss. “ Persia 
is shown. 


Parliamentary Notices.—We conclude this week the particulars 
of applications for parliamentary powers for electric light and 
traction. Though the notices are not quite so numerous as last 
year, from the point of view of the magnitude of the proposed under- 
dertakings, they are more important. There iz, however, an increase 
in the number of bills, special features being the number of applica- 
tions. to construct underground electric railways in London and the 
number of schemes for the supply of electricity in bulk. In addition 
many local authorities already engaged in electricity supply seek 
id to extend their area of supply, to let motors aud fittings on 

ire, &c, and thus extend the scope of their activity. Another 
novelty is the combination of local authorities to obtain parlia 
mentary powers to supply electricity in their districts, Some doubts 
have been expressed as to the legality of this departure, and doubt- 
less it will lead to a good deal of discussion in Parliament. We may 
also call attention to the number of gas companies which seek powers 
to supply electricity. 

Electric. Lighting.—The Crieff, Falkirk, Galashiela, Gourock and Oban 
Burgh Commissioners, the Macclesfield, and Stratford-upon-Avon Corpora- 
tions, the Ashton-in-Makerfield, Aspull, Biratall, Briton Ferry, Cheshunt, 
Dungannon (Ireland), Ince, Kildare (Ireland), Mountain Ash, Ince.in- 
Makerfield, New Hunstanton, and Skipton District Councils ; and also 
the Lewisham and District Electricity Supply Со. (for Lewisham and 
Penge) and Messrs. Crompton and Co. (for Dalkeith, Dollar, Jedburgh 
and Melrose, N.B.) have given notice to apply for provisional orders, 

The Shannon water sclieme has also been revived and the necessary plans, 
&c., of the new B.ll have been lodged. It is now proposed to construct a 
weir across the Shannon, cominencing in Errine, parish of Kilterarlea, 
county of Clare, on the western bank of the Shannon, at a point about 
1,255 yards from ths centre of the canal where it joins the Shannon. 

Electric T'raction. —'The Colchester, Northampton, and Ashton-under- 
Lyne Corporations and the Denton District Councils are applying for 
proviaional orders. 


Patents and Trade Marks at Pretoria — The following 
Government notice has been issued at Pretoria, dated Oct. 22, 1960:— 

By virtue of the authority committed to me, I hereby give notice that 
from and after this date applications for patents can be registered with 
Mr. C. W. Thalman B. Juta, in the Government Buildings, until such time 
as the Patent Office shall be opened. Registration as above, if documen's 
are in order, will grant protection ; but the statutory time of protection 
will only begin to run from the date of the reopening of the Patent Office. 
Applicants are cautioned that they must see that all formalities, except as 
modified herein, of the Patent Law No. 10 of 1898, are complied with, and 
papers will not be returned to applicants by the registrar in order to 
correct mistakes. The applications for the present may be in English or 
.Dutch, and legalisation will not be necessary until reopening of the Patent 
Office. The order of registration will be the order of priority. Applica- 
tions for trade marks may also be registered under similar conditions with 
Mr' Juta, —J. G. MAX WELL, Military Governor, 


Pemberton.—Application has been made to borrow £20,000 for 
electric lighting. 

Presentation —Mr. A. S. Dunn, late telegraph superintendent of 
the Caledonian Railway Co., has been presented by Her Majesty the 
Queen with a beautiful silver ШЕ ай. enclosed in a morocco case, 
with inscription as follows: “ Presented to Mr. A. S. Dunn by Queen 
Victoria; November, 1900.“ "The presentation has been made as а 
mark of Her M ijjesty's appreciation of the attentive personal service 
rendere] by Mr. Dunn when travelling in Her Majesty's train to 
and from Balmoral. 


Rosario de Santa Fé (Argentine Republic) —A corresponden 
informs us that the whole of the present horse service of traction in 
this city is in an extremely poor and unsatisfactory condition, and 
that electric tramways are badly needed. He expresses the view 
that a new concession for electric traction could be readily obtained 
from the municipality. 

The Cia. Luz Eltctrica y Traccion de Rio de La Plata has an 
equivalent of 12,000 8 c.p lamps installed with 440 consumers. The 
plant is steam-driven, with overhead distribution. 

As it is probable that a direct-current 24-hour service will shortly 
be installed here, there will be an opening for fans, small motors, 
and general electrical accessories and sundries for 220 volts. At 
present German and American gools are chiefly on the markets of 
the Republic. 


Russia.—The Elektrizitiits Actien Gesellschaft vormals W. 
Lahmeyer & Co., of Frankfort-on-Main, inform us that they have 
acquired the electrical department of their agent in Moscow 
(Herr Ph. J. Rosenthal), and have formed a subsidiary company for 
Russia entitled the Elektrizitäts Actien Gesellschaft vorm. 
W. Lahmeyer & Co. Abtheilung fiir Russland,” of which Herr 
Rosenthal will act as manager. 


Ryde (Isle of Wight).—The members of the Ryde Town 
Council have succeeded in placing themselves in a peculiar position. 
A provisional order, without the usual transfer clause, was obtained 
in 1899, and the Electric Lighting committee recently recommended 
that steps be taken to establish electricity works in accordance with 
the terms of the order and that the consulting engineers (Messrs. K in- 
caid, Waller and Manville) be authorised to prepare plans and specifi- 
cations. "This recommendation was, however, rejected, and in the 
absence of a transfer clause, the Council are reduced to the necessity 
of advertising as follows : 

The authority will be obliged for any information from any local 
authority who, having obtained a proviaional order without a transfer 
clause, have made any and what arrangements with а company to carry out 
the works. 

St. Helens.—The borough electrical engineer (Mr. J. S. High- 
field) reported to the Council on Wednesday that the equivalent 
number of 8 c.p. lamps connectel on Oct. 31 was 17,419. 


St. Pancras (London).— The question of obtaining powers for 
wiring premises and supplying fittings, \c.,on hire was discussed by 
the Borough Council last week, and referred to the Parliamentary 
committee for report. 

The electrical engineer (Mr. Sydney W. Baynes) reported that it 
was important the electricity department should commence early in 
the spring laying additional feeding mains into the King’s Cross, 
Highgate.road and Prince of Wales-road districts, which practically 
meant an increase of all the feeding mains to the portions of the 

arish controlled by the King’s-road generating station. The pro- 
bable lighting ia each district covered by the feeders recom- 
mended had been carefully estimated, and the new feedera proposed 
would be proportioned to deal with about one-half of the ultimate 
load. The extensions would probably serve the Council for five 
years, when it would be necessary to readjust them. By Christmas 
the engineer anticipated they would have reached the maximum 
that they could deal with through the existing mains, both to High- 
gate and King's Cross. IIe estimated the total cost to be £29 390. 
The matter was referred to the Finance committee. 

Saltburn.—The Council have decided not to proceed further with 
the proposal to acquire the electric lighting undertaking of the 
Cleveland апі South Durham Assets Co. on the ground that the 
value placed upon the works by the company (£8,000) ix too high. 

Southampton.— An inquiry will shortly be held into the Council's 
application to borrow £12,000 for electric lighting. 

Southport.—The Markets-Ash-street electric tramway route was 
opened for traffic on Monday. 


South Shields.—The Electric Lighting committee recommend 
that the salary of the borough electrical engineer (Mr. Joseph A. 
Jeckell) be increased from £350 to £400 per annum. 


Stockport. — Тһе Tramways committee hope to have the electric 
tramways working by May. The Chairman (Ald. Giles Atherton) 
stated at the Council meeting on Wednesday that contracts had been 
let for cars and for construction and equipment of 41 miles of double 
and single lines, Arrangements had been made with neighbourin 
local authorities permitting of a continuous service between Stock- 
port and Hyde, through Bredbury, Woodley, and Gee Cross; and 
there would be an alternative route back to Stockport via Denton, 
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Gorton, and Reddish over the Manchester system, joining the 
Stockport system at Reddish. 


Sunderland.—The first accident in connection with the electric 
tramways occurred on Saturday last when a telephone wire which 
crosses North Bridge-street broke and fell across the trolley wire. 
Except at this point, which is near the Wheatsheaf Junction, there 
are guard wires, and these terminate on one side some 20 yards from 
where the accident happened. The broken telephone wire therefore 
touched the trolley wire, and hung to the ground. А horse 
in а van came along, trod on the wire, and received а shock 
which apparently stunned it, and it fell to the ground with the wire 
underneath it, and in a moment or two it was dead. The driver 
said that when his horse first touched the wire he received a shock, 
and when he attempted to remove it with his whip he received 
another. The ер one wire3 at Sunderlaud are being rapidly 
placed underground. 


Swansea.—It was reported, on Wednesday, that the equivalent 
of 5,115 8 cp. lamps had already been connected with the mains, 
and extensions in College and Goat streets were authorised. А 
representative of the National Electric Wiring Co. is to meet the 
Electric Lighting committee and discuss a draft agreement providing 
for the wiring of premises in the district on the easy payment 
system, 

Vera Crux (Mexico).— The tramways of this city аге to be re- laid 
and considerably extended. The existing tramways are to be con- 
veitei to electric power, and the extensions will be electric, on the 
overh »ad system. 


Village Lighting.— Last week a deputation from Reedley Hallows 
Parish Council waited upon the Buinley Rural Council in regard to 
the proposed electric Ran of Reedley Hallows. It was explained 
that the Parish Council wished the District Council to apply for a 
provisional electric lighting order, as they could not get satisfactory 
terms from Burnley Corporation. The consideration of the matter 
was adjourned for a month in order to ascertain the probable demand 
for current in the parish. 


Western Australia.—The electric lighting industry in Perth is 
going ahead rapidly. The original plant has been dispensed with 
and the most modern machinery substituted. "There are already 
small Lundell motors installed equal to nearly 80 n.p. The system 
of supply is three-wire continuous with overhead cables. "The 
equivalent of 20,000 8 T lamps were connected on Oct. 1, 550 con- 
sumers being on the books. The station plant includes six Willans 
engines, aggregating 650 H.P., coupled to shunt-wound Castle 
dynamos. There were 350,000 units of current sold last year, and a 
profit made of £5,000. The price per kilowatt hour for lighting is 
trom 104. to 8d., and for power from 8d. to 4d. A reduction in 
these charges is about to be made. The supply is at present in the 
hands of the Perth Gas Co., who are threatened with competition 
from the Perth Electric Tramway Co., who started running in 
October with 121 miles of single track to а 4ft. Gin. gauge. The 
Tramway Company's power-house equipment consists of two 250 H.P. 
horizontal steam engines, made in Nova Scotia, and Babcock and 
Wilcox boilers. Two С.Е. four-pole generators are coupled to the 
engines. 

Electric lighting and electric tramways are about to be inaugur- 
ated at Freemantle, while Coolgardie, 400 miles distant, has already 
а company supplying current for lighting. At Boulder City there is 
а ш lighting plant running, to which additions are about to be 
made. 

At Kalgoorlie there is already an up-to-date plant installed by the 
local Council and this is, at the present time, being considerably 
increased. "There is also an extensive supply scheme about to be 
inaugurated for supplying the mines in this extensive district “in 
bulk."* Nearly all the larger mines here have their own steam plant, 
and some go in for electric transmission, but it is anticipated that 
the more ambitious scheme mentioned above will result in power 
пешу taken generally from this source, and the abandonment of the 
smaller isolated power transmission installations. 


West Hartlepool.—An inquiry was held here last week into the 
application of the Council to borrow £19,625 for electric lighting. 
Of this sum £9,182 was for excess of actual cost of work over 
estimate, owing partly to, the considerable extension of the 
buildings and plant following the arrangement with the Tramway 
Company to supply current, and partly to the rise in the price of 
materials since the estimate was made ; £7,112 was for extension of 
mains due to increased demand ; £2,707 for probable extensions 
during the next 12 months; and £625 for additional arc lamps. 
There was no opposition. | 

Walsall —The Council will be recommended on Monday to affix 
its seal to the conveyance from the South Statfordshire Tramways 
Co. to the Corporation of the tramways undertaking in the borough, 
and also to a lease of the lines to the South Staffordshire Tramways 
(Lessee) Co. The Tramways committee will also recommend that 


* See abstract of report of Kalgoorlie Electric Power and Lighting 
Corporation, on p. 260. 


the "ү of repairing and maintaining the tramways be added to the 
borough eurveyor's department, and that the necessary plant and 
material be purchased, at an estimated cost of £1,000; also that 
certain tramways be laid down and equipped by the Council. It is 
proposed that the borough surveyor (Mr. Middleton) and the elec- 
trical engineer (Mr. A. Wyllie) prepare the necessary specifications, 
estimates of cost, &c. 

Wigan.—The chairman of the Electric Lighting committee (Mr. 
Worthington) announced at the Corporation meeting on Wednesday 
that by the end of next week they hoped to be in a position to meet 
all demands for electric current. 


Willesden.—At a meeting of ratepayers the Council's electric 
lighting and tramway proposals was outvoted, but it was decided to 
take a р of tlie ratepayers on the question. Ata meeting of the 
Council on Tuesday the electrical engineer (Mr. E. T. Ruthven 
Murray) replied to the criticisms passed on his scheme at the public 
meeting, and full confidence was expressed in it by members of 
the Council. | 


Worcester.— The Electric Light committee on Tuesday considered 
the applications for the position of mains superintendent, but in view 
of the re-arrangement of the staff of the electricity department to be 
made in January, the matter was adjourned. 


Worthing.—The question of constructing electric tramways is 
engaging the attention of the Electric Lighting committce. 

York.—An inquiry was held here on Tuesday into the application 
of the Corporation to borrow, among other sums, £20,000 for electric 
lighting, £2,387 being for excess expenditure on the original scheme, 
and £17,613 for extensions. The town clerk (Mr. W. Н. Andrew) 
said the estimated expenditure on the original scheme was £20,000, 
which was to provide plant for the supply of current to the equi- 
valent of 6,000 8 c.p. lamps. The supply was commenced on April 1, 
1900, and since then there had been such an enormous demand for 
current that they had now an equivalent of 18,000 8 c.p. lamps 
applied for. To meet this exceptional demand, the Electric Light- 
ing committee had to provide extra plant for the present winter 
season, and were also providing for the winter of 1901-2. The 
city electrical engineer (Mr. C. A. Midgley) supplied technical 
information. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above маа must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 


Extension of Time.—The time for the delivery of tenders for the 
pet required by the Tramways committee of the burgh of Ayr has 
een extended to Friday Dec. 14. See advertisement. 


Oldham Electricity committee require tenders for an ejector- 
condenser and two motor-driven circulating pumps. Specification, 
&c., can be obtained from the superintendent (Mr. A. Andrew), Gas 
and Water Offices, Oldham, and specifications and drawings can also 
be seen at (but not obtained from) the office of the consulting engi- 
neer (Dr. Alex. B. W. Kennedy), 17, Victoria-street, Westminster, 
S. W. An advertisement gives further particulara, and tenders must 
be sent to Mr. Andrew by Dec. 18. 


The Visitors’ committee for the County Asylum, Winwick, near 
Warrington, require tenders for wiring and fittings, &c. Specification 
may be obtained at the offices of the architects, Messrs. Crisp and 
Oatley and Mr. W. S. Skinner, Edinburgh Chambers, Baldwin- 
street, Bristol ; and also from the clerk to the committee (Mr. J. P. 
Muspratt), County Offices, Preston, where tenders must be lodged by 
noon of Dec. 20. Ап advertisement gives further particulars. 


As announced in an advertisement, the Rathmines District Council 
require tenders for boiler-house and engine-house plant, condensing 
apparatus and pipework, switchboard extension, mains, and public 
incandescent lighting. Specification may be obtained (by manufac- 
turers) at the offices of the consulting engineer (Mr. Robt. Hammond), 
64, Victoria-street, Westminster, London, S. W., after Dec. 6. Tenders, 
addressed to the clerk (Mr. F. P. Fawcett), Town Hall, Rathmines, 
Co. Dublin, must be delivered by 4 p.m., Jan. 10. 


Middleton Corporation invite tenders for superheaters, economisers, 
feed pumps and pipes, tanks, steam and exhaust pipes, valves and 
accessories for their electricity works. Specifications may be obtained 
at the offices of the consulting engineers (Messrs. Lacey, Clirehugh 
and Sillar), 78, King-street, Manchester, and tenders must be 
delivered at the offices of the town clerk (Mr. Frederick Entwistle), 
Town Hall, Middleton, by Jan. 2. Ап advertisement contains 
further particulars. 

Brighton Corporation require tenders for unarmoured and armoured 
lead-covered electric caules for the year ended Dec. 31, 1901. 
Specifications may be obtained from the office of the town c'erk 
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(Мт F. J. Tillstone), Town Hall, Brighton, where tenders must be 
odged by 10 a.m. 24th inst. An advertisement gives further 
‘particulars, 

St. Pancras (London) Guardians require tenders for wiring their 
Cook’s-terrace Infirmary. Further particulars are given in an adver- 
tisement, and tendera must be sent to the clerk (Mr. Alfred A. 
15 Town Hall, Pancras-road, London, N. W., before 3 p. m., 

ec. 20. 


W orthing Corporation require tenders for the supply and erection 
of a main switchboard. Specifications can be obtained from the con- 
sulting engineers (Messrs. Burstall and Monkhouse), 14, Old Queen- 
street, Westminster, S.W., and tenders must be sent to the town 
clerk (Mr. W. Verrall) by noon Dec. 31. An advertisement contains 
further particulara. 


The directors of the Highland Ratlway require tenders for various 
stores for six months from Jan. 1, 1901, including brass and copper 
plates, sheets, bars, copper and brass tubes, steel and iron cast inge, 
gal vanised wire, &c. Tenders to secretary (Mr. Wm. Gowenlock) by 

ec. 12. 


The directors of the Caledonian Railway Co. invite tenders for 
various stores for six or 12 months from Feb. 1, 1901, including 
telegraph and electrical appliancea, &c. Tenders to secretary 
(Mr. J. Blackburn), 302, Ваа г Glasgow, by Dec. 17. 


The directors of the North Eastern Railway Co. invite tenders for 
telegraph apparatus, telegraph wire aud line stores for the six 
months ending June 30, 1901. Tenders to secretary (Mr. C. N. 
Wilkinson), York, by noon of Dec. 10. 


Ilford School Board invite tenders for wiring and fitting (for 
about 200 16 c.p. lamps) their Melbourne-road Higher Grade 
School Tenders to clerk (Mr. W. J. Rendall Moore), Cleveland- 
road, Ilford, by 4 p.m., Dec. 17. 


Portsmouth Corporation invite tenders for permanent way con- 
struction and underground feeders in connection with their electric 
tramways. Tenders to town clerk, Town Hall, Portsmouth, by 
10 a.m. Dec. 7. 


Glasgow Corporation require tenders for asbestos covering for 
boilera and steam pipes at the St. Andrews and Kelvinside elec- 
tricity worke. Tenders by 10th inst. 


Vortking Council require tendera for steel roof trusses, cast-iron 


columns, wrought-iron windows and doors, &c., for their electricity 
worka Tenders by Dec. 17. 


Aberdeen Electric Lighting committee invite tenders for s'orage 
ee Tenders to city electrical engineer (Mr. J. Alex. Bell) by 
ec, 22. 


Battersea (London) Borough Council invite tendera for ordinary 
and prepayment electricity meters. Tenders to town clerk, 
Municipal-buildings, Lavender-hill, S.W., before noon Feb. 1 next. 


Bristol electrical commiteee require tenders for induced draught 
plant, steam, electric, feed and general service pumps and water- 
softening plant. Tenders by noon of Dec. 20. 


Swindon Corporation invite tenders for three steam dynamos, 


аот and motor generator. Tenders to acting town clerk by 
ec. 24. 


Bexhill District Council require a water-tube boiler and pipework 
and a 150kw. steam dynamo. Tenders to clerk (Mr. É. Sholto 
Douglas), before noon Dec. 10. 


Wakefield Corporation require tenders for a 550 H.P. steam engine 
1 а 400k w. direct-driven alternator. Tenders to town clerk before 

ec. 14. 

Hendon District Council invite tenders for electricity generating 


plant and apparatus. Tenders to Clerk, Public Offices, The Burroughs, 
Hendon, by 4 p.m. Dec. 31. 


Blackpool Corporation require arc lamp carbons and oils for one 
ear. ы to Borough Electrical and Tramways Engineer by 
ec. 17. | 


Portsmouth Corporation also require tenders for averhead electrical 
equipment of tramways. ‘Tenders by 10 a.m. Dec. 7. 

Fulham (London) Guardians gus tenders for wiring the 
Children's Home.  'l'enders to clerk by 10 a.m. Dec. 20. 

The Metropolitan Asylums Board require tenders for wiring the 
new asylum at Tooting Bec. Tenders by Jan. 2. 

Reigate Corporation require electricity meters. 
Dec. 19. 

Leigh Corporation require mains, motors and starting switches, 
and about 1,000 220-volt incandescent lamps. Tenders by Dec. 17. 

‚ Tenders are invited until 10th inst., by Juniet (Belgium) Muni- 

cipal authorities, for a battery of accumulatora of 450 ampere-hours 
capacity. Tenders to le Bourgmestre. 
_ French Post and Telegraph authorities invite tenders until 21st 
inst. for the supply of 583 tons of copper wire. Tenders to le Sous 
Secretariat d'Etat des Postes et des Telegraphes, Rue de Grenelle, 


Tenders by 


403, Paris. 


The Direccion General de Obras Publicas, Madrid, require tenders 
for constructing and working an electric tramway iu Barcelona 
between Casa Gomis and Los Jusefets, with a branch line to 
Bonanova. 


Seraing (Belgium) Municipal Council invite tenders until 22nd inst. 


for the concession for an electric tramway between Val Saint Lambert 
and La Chatqueue. 


TENDERS RECEIVED AND ACCEPTED. 
The Mexborough District Council have accepted the following 


tenders for electricity-generating plant, subject t2 obtaining borrow- 
iog powers : 
Callender's Co. (mains) £5,585 5 2 


(EEEE „„ 0 „ 0% „ „%% % % „ „6% %%% %%% % „ „%%% „„ „% % „%% % „% „%%% „%%% со о 


Mavor and Coulson (two 50k w. steam dynamos, balancer, and 


boostera, feed -water heater, and feci pump) ................. 1,785 14 О 
Ashmore, Benson, Pease & Co. (storage battery) 1 сан 1050 0 0 
Tinkers Limited (Lancashire boil er 3 532 0 0 
B. Thomas (switchbo ird and connections) ..................... 555 0 O 

and 38. 7d. per yard for battery connections. 

Chatteris Engineering Co. (5-ton hand travelliug crane)...... 127 10 0 


The contract ſor р public street lamp: from gas to 1псапдезгепї 
electric has not yet been let. 


The directora of the Metropolitan and Metropolitan and District 
Railway Companies met on Monday for the purpose of opening the 
tenders submitted for electrically equipping the underground rail- 
way. It is stated that among the tenderera were Messre. Mather and 
Platt, Crompton & Co., Thomas Parker (Ltd.), Dick, Kerr & Co., the 
Brush Company, the Briti-h Westinghouse Company, and the British 
Thomson-Houston Company. Tenders were also submitted by the 
Allgemeine Elektricitats Gesellschaft and the Siemens aud Halske 
Actien Gesellschaft of Berlin, the Elektricitats Actien Gesellschaft 
vorm. Schuckert & Co. (Nuremburg), and Felten and Guilleaume 
Carlswerk A.-G, Mulheim, Germ my. Two French tenders, from 
the Breguet Maison and MM. Houtin & Leblanc, of Parie, were 
also submitted. 

Aberdeen Corporation have accepted the tender of Messre. Mavor 
and Coulson for the supply of two 200kw. direct-coupled continu >us- 
current generators, and a 120kw. balancing set, and p announced in 
our last issue) the tender of the Johuson.Lundell Electric Traction 
Co. has been accepted for а 420kw. direct coupled continuous-current 
generator. 


Dootle Corporation received 65 quotations for a steam dynamo, 
and the Electric Light committee have decided to accept the tender 
of the Electric Construction Co. for an E C.C. dynamo and Belli:s 
triple-expansion engine at £2,263. 

Swansea Corporation have decided to obtain their electricity meters 
from the General Electric Co. and the British Electric Meter Co, 
and the borough electrical engineer (Mr. J. H. Cawthra) has been 
authorised to purchase 50 meters from either of these firm. 

Contracts have been placed with M-ssra. Mather and Platt for the 
supply and erection of Archbutt-Deeley water-softening plant by the 
Electrical Power Distribution Co. for their Sutton electricity worka, 
and by Messre. Albright and Wilson, chemical manufacturere, 
Oldbury, near Birmingham. 

The tender of Mr. W. Coles has been accepted for wiring tke 
S wansea electricity works at £326. 


The Colchester Corporation have accepted the tender of the Klein 
Engineering Co. for two coolers for the electrici ty works at £772. 


Tenders were recently invited by the Imperial Russian Post aud 
Telegraph Department for taking over the telephone service in St. 
Petersburg, Moscow, Warsaw, Odessa, and Riga, where the conces- 
sion of the Bell Company is about to expire. In St. Petersburg the 
municipality submitted the lowest tenders, offering to give a service 
at an annual charge of 55 roubles. At Mo:cow the Swedish-Russian 
Telephone Co., with a subscription fee of 79 roubles, and at Warsaw 
the Sverddergren Company with 69 roubles were the successful 
tenderers. At Odessa Mr. Raffalovitsch proposed a price ot 
48 roubles, and at Riga the lowest tender was 57 roubles, offered by 
Messrs. Rukkert & Co. These tenders await confirma'ion by the 
Minister of the Interior. 


BUSINESS NOTICES. 

Messrs. Nalder Bros. and Thompson (L'd.) 31, Queen-street, 
London, E.C., write as followa : — 

Notice has recently been published of a report of the liquidator of 
Nalder Bros. & Co. (Ltd.), who are winding up voluntarily. Аз some 
misapprehenaion may possibly ari:e owing to the somewhat similar name, 
we wish to point out that this in no way affects our business, which was 
purchased some four years ago from Nalder Bros. & Co, Nalder Bros. & 
Co. (Ltd.) being of later formation. 

The notice referred to did not appear in our columns. 


After the 25th inst. the Consolidated Telephone Construction and 
Manufacturing Co. (Ltd.) will remove to larger and more 
commodious premises at Members-mansions, 38, Victoria-street, 
London, S.W., which will be the address also of the Anglo- 
Portuguese Telephone Co. (Ltd.), and of the Е lison-Gower-B:ll 
Telephone Co. of Europe (Ltd.). | 
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J. T. Niblett, M. Sutherland, and E. Marcuson (trading as Niblett, 
Sutherland and Marcuson), electrical engineera, 61, Chandos-street, 
London, W.C., have dissolved partnership. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

Claims against A. W. Hirst (trading as Hirst & Co.), electrical 
engineer, St. Michael's-road, West, Croydon, must be in by Dec. 21. 
Mr. A. Mackintosh, 24, Railway-approach, London Bridge, is trustee. 

The Nuneaton Electric Co. (Ltd.) is to be wound up voluntaril 
in 2059 ence of the sale of its undertaking to the District Council. 
Mr. Н. Б. Harris, solicitor, Nuneaton, is liquidator. 


Plant for Sale.—The Leeds Lighting committee will receive 
tenders for electricity generating plant, including two 2,000 R H. P. 
engines, two two-phase 1,400kw. alternators Mid exciter, and two 
sets of surface condensing plant. Further particulars are given in 
an advertisement, and conditions may be obtained from the manager 
of the department (Mr. Harold Dickinson), 1, Whitehall-road, Leeda. 
T nee to the town clerk (Mr. W. J. Jeeves), Town Hall, Leeds, by 

ec. 31. 

The Leeds Corporation also require tenders for the purchase of 
plant at present in use in connection with their systen of electric 
tramways, particulars of which are set out in an advertisement. The 
plant will be available for removal about February next. Further 

rticulars can be obtained of the consulting engineers (Messrs. Hop- 

ineons and Talbot), 26, Victoria-street, London, S.W. Tenders 
should be sent to the Town Clerk’s Office, Town Hall, Leeds. 

Messers. A. Verey & Co., Dover, advertise in another column some 
direct-current electric motors for sale. 


Electrical and Scientific Novelties. —Mr. Archibald J. Wright, 
of the Islington Electrical Works, 318, Upper-street, London, N., 
bas just prepared and published a new list cf electrica], mechanical, 
and scientific novelties which dealers can obtain on application. 
These include pocket accumulators in transparent cases, allowing the 
condition of plates and amount of liquid to be seen at a glance; 
electric jewellery and flowers, small hand dynamos, ket hand 
lamps, small electric launches, pocket galvanometers, electric alarm 
clocke, and а number of articles specially suitable for Christmas 
trade in the form of instructive mechanical and electrical apparatus. 


Exports of Electrical Apparatus and Material.— The ſollowin 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Nov. 28 to Dec. 4, 
with the ports of destination :— 

Africa—Alexandria, £1,342 ; Cape Town, £491 (including £82 tele- 
graph apparatus); Durban, £321; East London, £346 (telegraph 
material); Port Elizabeth, £100. Aryentina—Buenos Ayres, £59. Aus- 
tralasia-—Christchurch, £56 ; Fremantle, £33 ; Hobart, £22 ; Melbourne, 
£2,101 (including £1,569 telegraph material); Port Chalmera, £65; 
Sydney, £3,680 ; Wellington, £1,013. Belyium—Ostend, £604. Brazil— 
Rio Janeiro, £50. British Guiana—Demerara, £996 (telegraph material). 
Burma— Rangoon, £60. Canada— Halifax, £164 (telegraph paper). Den- 
mark—Copenhagep, £122 (including £109 telegraph wire). Germany— 
Hamburg, £645 (telegraph material). Holland—Amaterdam, £40. Hong 
Kong, £150. India — Bombay, £252; Calcutta, £790. Jtaly—Genoa, 
£30 (telegraph material); Leghorn £81 (telegraph material) Ja 
Hiogo, £79 (including £66 telegraph material) ; Kobe, £4,818 (telegraph 
material. Malta, £21. Russta—Kure, £200. Straits Settlements— 
Penang, £65 (telegraph material). Sweden—Gothenburg, £22 (telegraph 
wire). Total £17,918, against £9,601 in the corresponding week last year 
(Nov. 29 to Dec. 5). 


PATENT RECORD. 


mr pear nem 


The following list of Applications for Patents and Specifications published, 
has been compiled for this journal by Messrs. J. C. CHAPMAN & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete spect- 
fication accompanies application, an asterisk is affixed. 


September 21, 1900. 


18,980. CreHoRE and SQUIER. Telegraphic apparatus. 

19,818, Best. Construction of wicks for oil lamps which are electrically 
lighted. 

20,572. OPPENHEIMER (Actiengesellschaft, Mix and Genest.) Air and 
water-tight telegraph transmitter keys for use in mines and other 


exposed p * 
22,020. Тномрѕох (Braun). Telegraphy without the use of continuous 


wires. 
24,297. Retin and Rosier. Electric accumulators. 


September 22, 1900. 

16,865. D. P. Recax. Glasgow. Improvements in and relating to devices 
for carrying electric cables, wires, and the like. 

16,881. S. d. Brown. London. Improvements in wireless telegraphy 
and telephony. 

16,896. J. G. Davipson and J. Don. 
discharging cisterns. 

16,898. G. C. SHANKSTER. Portsmouth. Improvements in apparatus for 
electrically transmitting orders or signals, such apparatus being 
suitable for navigable vessels and other purposes where it is 
required to transmit a series of signals or orders. 

16,905. W. V. Biccs. London. A new or improved device or apparatus 
for fixing electric lamps in the sockets of overhead electroliers, 
brackets, and the like, or for detaching them therefrom. 

16,912. H. A. Jackson. London. Improvements in or relating to covers 
or lids of telephone cases or the like. 

16,915 F. Dannert. London. Improvements in the production of 
filaments for incandescent electric lamps.* 

16,916. J. WETTER. London. Improvements in or connected with electro 
magnets. (The Elektrizitäts-Aktiengesellschaft vormals Schuckert 
& Co., Germany.)* 

16,930. W. R. Epwarps. London. Improvements iu means and apparatus 
used for propelliog boats by electricity. 

September 24, 1900. : 

London. Improvements in and connected with 

(Date claimed under Patents Rule 19, 


Peterhead. Electrical fittings for 


10,3124. C. E. WILSON. 
wireless telegraphy. 
June 5, 1900.)* 

16,966. A. E. Saver. London. Improved electromotor.* 

16,983. W. C. E. FABER. London. An improved electrograph. 

16,993. J. G. Lister. London. Improvements in or relating to trolleys 

for use in electric traction. 

17,003. C. ALias and J. J. WEBBER. London. Au application of elec- 
tricity to the imitation of snakes, reptiles and insects for theatrical 
and other purposes, 

September 25, 1900. 

P. W. MznriELD and E. Tozer. London. An improved electric 
automatically indicating target for rifle practice. 

17,037. P. S. Bares. Kingston-on-Thames. Improvements in instruments 

for reproducing sounds. 

17,048. F. KRAEMER and E. WEBER. 

operated electric meters.“ 

17,077. H. S. Dopp and R. D. Вламли, jun. 

arc lamps. 


SPECIFICATIONS PUBLISHED. 
NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. 1888 


19,785. VEREINIGTE ELEKTRIOITÁTS ACTIENGESELLSCHAFT and KAN pr. 
Electro- chemical process for cleaning metal surfaces. 

19,795. Rounp and Rounp., Electro-plating and burnishing of certain 

articles and apparatüs to be used therein. 

19,867. Сненове and SquxiR. Telegraphic apparatus. 

20,216. Ѕівмехв Bros. & Co. (Ltp.). (Siemens and Halske Aktiengessell- 
schaft.) Receiving apparatus for high-speed telegraphy. 

20,546. VokLKEn. Manufacture of incandescing electric lamps. 

20,590. CEREBOTANL Apparatus for automatically connecting any two of 

20,871. 


17,033. 


London. 
London. 


Improvements in coin- 


Improvements in 


a number of electric circuits branching from a central station. 

IuPROvED ELECTRIC Отот Lamp Co. (LTD.) and Barnes. Manu- 
facture of reflecting opaleecent surfaces for electric lamps or glass 
reflectora. 

SUTHERLAND. Time indicators for use in connection with а 
telephonic service. 

LucarD. Electrical accumulators, 

Siemens Bros. & Co. (Lrp.). (Siemens and Halske Aktiengesell- 
schaft.) Coupling appliances for the electrical conductors of 
electrical railway and tramway vehicles. 

EcESTEIN and Coates. Electrical indicator. 

ATKINSON. Electrical measuring instruments. 

SLOAN and Barnes. Switches, especially applicable to switches for 
electromotors and the like, 


21,079. 


22,143. 
25,054. 


23,154. 
25,519. 
25,371. 


SS гт =; 


COMPANIES' MEETINGS AND REPORTS. 


— 9 

India Rubber, Gutta Percha, and Telegraph Works 

Co. (Ltd). | 

The directors report for the year ended Sept. 30, states that after 
provision for doubtful debts, the net profit amounted to £67,238. 183. 
Adding £31,511. 88. 10d. brought forward, and deductiog £12,500 interim 
dividend paid in June, there remains а disposable balance of £806,250. 
6s. 10d. "The directors recommend the distribution of & dividend of 15s.a 
share, tax free, amounting to £37,500, and, making, with the interim 
dividend, 10 per cent. for the year ; £48,750. 6:. 10d. is carried forward. 
The general business of the company has been fairly profitable, although 
the price of raw material has continued high. The cable steamer 
“ Buccaneer " has been employed on charter to the Western Telegraph Co., 
and the es. “Silvertown ” laid a cable between New York and Canso (Nova 
Scotia) for the Commercial Cable Co. Since the closing of the financial 
year the manufacture and shipment of another cable for the same company 
has been completed, and the ss, “ Silvertown ” is now awaiting orders to 
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proceed with the laying between Waterville (Ireland) and Weston-super- 
Mare. The works at Silvertown and Persan have been maintained in their 
usual state of high efficiency. The employment of electricity for the trans- 
mission of power in the former is being extended. The board bas sent a 
representative to South Africa with the view of opening an agency there. 


ELECTRIC TIMBER-SEASONING AND PRESERVATION ОО. (LTD.)—The 
report of the directors, presented at the meeting on Tuesday laat, stated 
that the works were now finished and thoroughly equipped for efficient 
and economical operation, except for a few unimportant details, and that 
the working of the process had begun. Considerable delay was caused by 
the difficulty in fixing contracts at satisfactory prices for the erection of 
works and plant, and the great congestion of trade in this country and the 
difficulty in obtaining ironwork or machinery of any description had been 
the cause of still further delay. Mr. W. Claude Johnson and the Comte 
de Montaigu have resigned from the directorate. The drying chambers at 
the works are designed (says the report) on an entirely new principle, 
which ensures a uniform and easily-regulated rate of drying, which it is 
believed will be found to be a great improvement on anything previously 
devised. The design is the invention of Prof. Hearson, one of the directors, 
who has applied for a patent. The report was adopted. 


KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION (LTD.) 
The first report of this corporation to Sept. 30 states that the directors 
regret that the progress of operations has from unforeseen causes been 
considerably delayed. The difficulties appear to have been chiefly in con- 
nection with the plant required to efficiently evaporate the ealt water 
obtained from the well already sunk. A satisfactory solution has now 
been arrived at as regards both evaporating and condensing plant, but this 
involves the expenditure of more capital per horse-power than was 
originally intended, and it is now found that, instead of £150,000 
producing a plant of 4, 500 l. R. ., it will coat the corporation £155,000 to 
erect a plant capable of producing 2,400 1. H. p. The corporation's con- 
sulting engineers estimate that the net earnings on this plant will be about 
16 per cent. on £200,000. The works have been so planned that additional 
horse-power will cost very much less in proportion, and further, when the 
Government water scheme is carried out, the production of electric current 
can be largely increased at a small cost. The directors, therefore, feel 
justified in recommending the erection of the plant before-mentioned as 
quickly as possible, and ordera for such portions as are at present difficult 
to obtain, owing to the congested state of engineering works, have been 
already placed and will shortly be ready for delivery. 


PROVINCIAL. TRAMWAYS OO. (LTD.) —This company are owners of 
tramwaya at Portsmouth, Gosport, Cardiff, Grimsby and Plymouth, and 
in the report of the directors to Sept. 50, just presented, it is etated that 
the tramways at Portsmouth are to be transferred to the Corporation on 
Jan. 1 next. Av Cardiff, the Corporation has given the company notice of 
intention to acquire the trainways as from Dec. 31, 1901. At Grimsby, 
after considerable negotiations, an agreement has been arrived at with the 
Corporation, and has been confirmed by Parliament. The work of con- 
verting the line to electric traction is in progre:s, and it is hoped will be 
completed next spring. At Plymouth the company has been successful in 
negotiating with the Corporation for the transfer of their undertaking 
to the local authority and the working of the lines by electric traction 
under lease for 21 years. The couversion is to be put in hand next spring. 
The Corporations of Stonehouse and Devonport have made similar arrange- 
meuts with the company. Тпезе arrangements are confirmed in the act 
passed last Session. At Gosport the company have been in communication 
with the District Council with a view to obtaining a lease of the tram- 
ways, in consideration of adopting electric traction and constructing 
additionallines. So far these negotiations have not been completed, but 
the company have given notice of а bill to carry out these objects. A 
dividend of 5s. and а bonus of ls. per share, free of tax, is about to be 
declared, making, with 38. paid in May, 93. per £10 share for the year 
ended Sept. 30. 


VENEZUELA TELEPHONE AND ELECTRICAL APPLIANCES CO. (LTD.)— 
The general meeting of this company was held on Tuesday, when the 
directors reported that for the year ended June 30 there was a profit of 
£6,763. 2s., to which was added £631. 183. 11d. from 1899. After provid- 
ing for interest on the first and second debentures, &c., and the dividend 
on the preference shares to June 30 there was a balance of £1,959. 10s. 6d. 
Since the accounts were made up a serious earthquake had occurred in 
Caracas, and the company’s general manager had advised that it had 
caused little direct damage to the company’s property, but, as it was likely 
to result in a temporary disturbance of trade, the directors recommended 
that no dividend be paid and that the balance be carried forward. The 
capital outlay for the year was £395. 5s. 4d., against £1,302. 5з. 2d. during 
the previous year. The company’s property has been fully maintained in 
good working order and repair. The report and accounts were adopted. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
— — 

CROWN ELECTRIC HEATING SYNDICATE (LTD.) — Registered Nov. 30, 
with a capital of £5,000, in £1 shares, to carry on the business of elec- 
tricians, electrical engineers, manufacturers of electrical appliances for 
heating liquida, suppliers of electricity for all purposes, and to adopt an 
agreement with Messrs. A. R. Leask and H. Stewart. 

HIGGINBOTTOM AND MANNOCK (LTD.)—Registered Nov. 30, with a 
capital of £60,000 in £l shares, to take over the business carried on at 
West Gorton, Manchester, under the style of Higginbottum and Mannock, 


and to carry on the business of engineers, hoist and crane manu- 
facturers, electrical and chemical engineers, electricians, &c. The first 
directors are L. Higginbottom, T. Mannock, and E. Broome. 

R. HOOD HAGGIE & SON (LTD.) — Registered on Nov. 28, with a 
capital of £160,000 in £1 shares, to adopt an agreement with Messrs. 
R. Hood, 5. and A. J. Haggie, to manufacture rope, cord and twine from 
metallic, fibrous and other materiale, and to carry on the business of 
electric cable and appliance manufacturers, electrical and mechanical engi- 
neers, kc. The first directors are R. Hood Haggie (chairman), S. Haggie, 
A. J. Haggie, Н. C. Nothwanger, L. Zollner, and А. M. Sutherland. 

NORTHERN COUNTIES ELEOTRICITY SUPPLY CO. (LTD.) — Registered 
Nov. 26, with а capital of £200,000, їп £1 shares, to supply electricity fcr 
light, heat, traction, telephonic, and telegraphic services, or any other 
public or private purposes within the United Kingdom, and to carry ou 
the business of electricians, mechanical and electrical engineers, manufac- 
turers of electrical apparatus, &c. The subscribers are J. D. Milburn, 
C. W. Fairweather (engineer), C. S. Vesey Brown (electrical engineer), 
Н. C. Harvey, J. Patterson, A. Scholefield, and S. Mitcalfe. 

PATERSON, COOPER & CO. (LTD.) — Registered at Edinburgh on 
Nov. 30, with a capital of £20,000 in £1 shares, to acquire and carry on 
the business of electrical engineers and contractors now carried on at 
Paisley by Paterson, Cooper & Co. The subscribers are Р. Rottenburg, 
R. Paterson (manufacturer), W. Marshall (electrical engineer), C. Ker, 
W. Crosbie, R. Cassels (iron merchant), W. S. Marshall (electrical engin- 
eer) and L. Rottenburg (electrical engineer). The first directors are 
A. McClelland, R. Cassels, W. Marshall, and L. Rottenburg. 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER CO. (LTD.) — 
Registered Nov. 29 with a capital of £850,000, in £1 shares, toacquire the 
business, or the whole or part of the shares and debentures of the Lanca- 
shire Light Railways (Ltd.), and the South Laucashire Tramways Co., to 
adopt an agreement with Mesara. Jas. B. and Jacob Atherton, to equip, 
maintain and work by electricity or otherwise, tramways and railways, and 
to carry on the business of tramway, railway and omnibus proprietors, 
carriera, kc. The subscribers (each with 1,000 shares) are Sir John A. 
Willox, M. P., Hon. A. Stanley, M.P., E. K. Muspratt, J. B. Atherton, J. 
Beecham, J. Atherton, and the Hon. G. Stanley. The first directors are 
Sir J. A. Willox, Hon. A. Stanley, E. К. Muspratt, James B. Atherton, and 
Jacob Atherton. 


— 


CITY NOTES. 


6 


MEMORANDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 291;d. per oz. (Dec. 6).  Consols (23 per cent.) 978—974 for 
money, 973 —97i for account; 24 per cent. 971—974 (Dec. 6) Stocks 
and Shares Continuation Days, Dec. 11 and 24; Ticket Days, Dec. 12 
с ; Pay Days, Dec. 13 and 28; Mining Share Carry-over Days, Dec. 10 
and 21. 


ALLGEMEINE ELEKTRICITATS GESELLSCHAFT.—In reference to the 
note which appeared under this heading in our last issue, we should have 
stated that the output of the incandescent lamp factory had been again 
increased by 1,000,000 lamps more than last year, when the output was 
10,000,000 lamps. It is stated that the number of lamps turned out by the 
company amounts to nearly half the annual number required for Central 
Europe. 

COMMERCIAL CABLE CO.—A quarterly dividend of 12 per cent. and a 
bonus of 1 per cent. have been declared, payable Jan. 2, out of the earnings 
of this company. "The transfer books will be closed from 20th inst. to 
Jan. 1 inclusive. 

EASTERN TELEGRAPH CO. (LTD.)—This company announce the pay- 
ment on Jan. 14 of a dividend at the rate of 54 per cent. per annum (less 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


ш We ex 8 Ine. P AGGREGATR. 
en or Dec. i Inc 

E em Amount. r Dec. 
1900 £| £ | £ £ 


Aberdeen Corporation... Dec. 1 602|+ 105, 26 18,708 + 2,657 
*Birmingham Tramways.) . 1 4,284;- 157) 21| 95,581 + 2,432 
Blackpool Corporation. . Nov. 29 185|+ 36 35 27,572 + 7,201 


Blackpool and Fleetwood Dec. 1 137 25 22| 19,715 — 29 
Bolton Corporation ...... as sind Vos =? ls sis 

Bradford Corporation.. „ 2 637 ＋ 331, 35| 19,091 + 5,205 
Brisbane Trams . ... Oct. 17 | 1,796 . 257, 15| 27,908 + 5,447 
Bristol Trams & Carriage| Nov. 30 | 2,987 ;-- 291 22| 73,261 — 1,249 
„Buenos Ayres& Belgrano ,, 4 3,289 . 835 18| 43,741 + 3,554 
Central London Railway Dec. 1 5,767 | 18 | 95,687 a 

City & South London Ву) „ 2 1,904 ＋ £51| 22] 35,860 414,299 


32 48| 19,647 + 1,430 


Cork Elec. Trams . . . . Nov. 29 327 
3 35 3,051 + 434 


Dover Corporation ......| Dec. 1 | 157 


Dublin & Lucan Rly, „ 1 + 374 
Dublin United ....... 2. . Nov. 30 | 3,290 561 22 2 +10,671 
Dublin Southern Гіві... „ 30 | 651|- 14 22/22243 
*Dundee Corporation. T: MN Ке 

"Glasgow Corporation .. Dec. 1 8,999 |+ 107 ... ‘oe | ^ 
Hull Corporation 1 1.332 ＋ 676 22| 50,508 |+ 16,053 


„Liverpool Corporation.. Nov. 24 7,962 41,060 47 [572,495 448,580 
Liverpool Overhead Rly. Dec. 2 1,509 — 178 22 56,615 ү 620 
*Sheffield Tramways ssel „ 2 2654|+ 748 48,109,361 |4-57,750 


* Partly electrical 


X 22 s: 
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tax) on the preference stock of the company for the quarter ending | ВТ. HELEN'8 CABLE CO. (LTD.) — This company have declared a dividend 
The transfer books are closed from 


Dec. 31, 1900, and an interim dividend of 1j per cent. on the ordinary of 6 per cent. on their share capital. 


stock (free of tax) in respect of profits for the quarter ended Sept. 30, 
1900. The transfer books will be closed from Jan. 7 to 14 inalusive. 


EDMUNDSON'8 ELECTRICITY CORPORATION (LTD.)—Subscriptions 
have been invited this week for an issue of 13,363 6 per cent. cumulative 
preference shares of £5 each (£66,815), at a premium of 53. per share 
(forming part of a total capital of £400,000, of which there now remains 
unissued £100,000). "This issue is required to provide funds for the com- 
pletion of electricity supply stations now in progress at Montrose, Brechin, 
Melton Mowbray, Lymington, and Sandown and Shanklin. 


ELECTRIO TIMBER-SEASONING AND PRESERVATION.—It will be seen 
from our report of the general meeting of the shareholders of the Electric 
Timber-Seasoning and Preservation Co, (Ltd.) that the works have now 
been completed, and we learn that the shareholders expressed their satis- 
faction at the completeness of these works, which have been, we are 
informed, constructed and completed with a special view to the saving of 
labour in the handling of timber. Already customers' timber ia being 
seasoned, and the company are prepared to receive tamples from persons 
desirous of going into the question, and undertake to season these samples 
and return them to inquirers for such tests as may be considered desirable, 


the lst to the 10th inst. 


SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER CO. (LTD.)— 
Subscriptions have been invited for £750,000 4} per cent. first mortgage 
debenture stock and £400,000 6 per cent. cumulative preference shares in 
this company, which has been formed to acquire and develop as parts of a 
single system concessions and rights now owned or to be obtained by the 
South Lancashire Tramways Co. (incorporated by Act of Parliament in 
1900) and the Lancashire Light Railways Co. (Ltd.) The lines authorised 
under the 1900 Act referred to comprise 844 miles of single track. The 
South Lancashire Tramways Co. is also empowered by the act to supply 


electric energy in bulk to local authorities for all purposes. 


applications closed on Wednesday, 


The list of 


STOCK EXCHANGE NOTICE.—A pplication has been made to the Stock 


Exchange committee to appoint a special settling day in and to grant а 
quotation to the 4 per cent firat mortgage debenture stock of the London 


United Tramways ( Ltd.) 


WESTERN TELEGRAPH CO. (LTD.)—An interim dividend of 3s. per 
share (at the rate of 6 per cent. per annum), free of tax, has been declared 
for the quarter ending Sept. 39. The dividend is payable on Dec. 21. The 
transfer books will be closed from 14th to 20th inst. inclusive. 


ELECTRICAL COMPANIES’ 


SHARE LIST. 


0 | | Previous Price | RATE PER 
Dun | MR | m | МАМИ. | Wxzk'sPurcz, | Wednesday, — Oxwr. "Ртгтгринр Dur, 
* | ВнАвк, | DEND. | Nov. 28. Dec. 5. Yizgrpzp, 
| 
| 
| ELECTRICITY SUPPLY COMPANIES. | | 8s. 4. 
190,000 . | Bl'ekh'th & Gr’nw’ch D’st’ct Eloc. Lt. Ord. (fully pd. | Е! § ooo ios 
8 9,000 10 10/0 Bournemouth and Poole Elec. Sapply Ord. ............. 12 13 125 135 311 1 Es 
“6,000 10 4/6 | Do. 4k per Cant. Camalative Pref. ............... 10 it 10 11 4 110 кез 
270,000 Stock 19/8 Do. 44 par Cent. Debenture Stock (red) ...... 10? 105 102 105 4 6 6 өгө | 
19,661 5 2/6 | Brompton & Kensington Electricity Supply Ord... 7 8 7 8 815 0 е 
12,000 5 3/6 Do. 7 por Cent. Preference ...... . ++ i osé emo) di 9) 8} э} 813 8 | Marchand September 
20,000 5 1/6 | Calcutta Elec. Sapply Ordinary (fully p Bld) ...... 6 61 61 61 T "" | 
50,000 5 4/3 | Oharing Cross & Strand Electricity S apply IM | 94 104 p 10g 4 8 1 | February and August 
20,000 5 2/3 Do. 4% por Cont. Preforeno9 ..... seseo . enn 569 6 5 8 3 15 0 » РА 
34,000 5 | 2/6 „Оһе!вев Electricity Supply Ordinary .. 8i 7 6} 7 S 
160,000 Stock 44% | Do. 4} per Cant. Dabantare Stock (rad. f. 110 113 110 118 4 0 1l June and Docember...| 
$1,200,000 | $1,000 57, | Ohicago Edison latMort.5% 3) yr. Gold Bonda(red.) .| 100 110 100 110 4 10 11 . | April and Ostober... 
70,579 10 8/0 | Olt or London Electric Lighting Ord. ......... —Ó 9 10 | 9 10 4 0 0 | February and August 
40,000 10 6% 6 per Cont, Camulative Pref. "— 13 14 | 13 13} 4 311 | January and July...... 
£400,000 | Stock 5% |" Do. 5 per Cont. Dabenture Stock (red.) saat v 1: 2485 139 125 13) 3 17 10 | June and December. 
40,000 10 4/0 | County of London and Brash Prov. Ordinary ... .. 81 91 8} 9} 6 6 4 | 
20,000 10 6/0 | ро. s por Cent. Camalative Preferonoe ...... 11 12 11 12 5 0 0 | Marchand September 
£200,000| Stock 4% | po. 4 Dob. Stock Orts. (all 01 (red. 103 11 103 111 4 1 10 а 
10, 00 8 Folkestone Electricity S ipply Co. Or Sd 5} 6 53 6 TT | (s 
11,000 5 | Hove Electric Lighting Огйїпагу.. rom 74 hh 74 8} ыз | е 
15,000 5 107 | Kensington and Knightsbridge Ordinary .. inde 12 13 11j 12 4 1 6 40 
10, 000 5 7 Do. 6 por Cont. 1st Preferenoee sese esse- 6} 7 | 6% 7 4 2 7 | January aud July. 
110,000 8 e London Electric Supply Ordinary ....4 see e 1} 2} 14 2} оге оов 
49,840 5 8/0 | ро, 6 рэг Cont. Preforence . sas 44 5% 4; 54 AD mw WW 
£250,000 |. Stock 47 | Do. 4 per Cont. lat Mortgage ‘Debeatarea .. 100 102 | 10) 102 319 3 | Mar. „June, Sept., Deo. 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. ............ 999.2 12 13} 12 13% 4 4 0 April and Ootober .. 
£220,000 | Stock 467 | Do, 4 par Cent. Deb. Stock Firat Morigage .. 112 115 | 112 115 813 7 | Juneand Dosembor .. 
£250,000| Stock 347 Do, 3} per Cent. Mort. Deb. Stock (red.) 97 10) | 97 10) 310 7 - | 
6,452 10 6/0 | Notting Hill Blectric Ordinary. esses 055 14} 15 14 153 410 46a 
10,000 5 5/0 | Oxford Electrlo Ordinary ..... „ „ sesse sosoo -o 5% 6t | 5$ 6% 8 18 11 - 
300,000 1 1/6 | Rand Electric ..... e i 3 Я i 12 16 0 * 
5135,000 | Stock 5% River Plate El. Lt. & Te ct’ n, btd., б- Z lat M Уг. Dan. 75 85 75 85 618 0 January and July ..... 
15,000 $100 $2 Royal Klectric Co npany of Montreal Shares „ка| 18) 20) 170 19) 4 4 3 | April and Ootobar. 
£115,500 100 454 |* Do. 45 per Oant. Ist Mortgage Debentures 03 101 102 104 4 6 7 | РА 9 
40,000 5 5/0 St. James's and Pall Mall Eiasctrio Ordinary ...... | 15 16 15 16 410 8 February and August 
20,000 5 3/6 Do. 7 por Cont. Preferences ..... TS 8 4 8 9 817 8 ә = 
2E 59,00) Stock 4 Do. 3) per C.nt. Dabenture S. oo (red.)... „„ 100 1)3 | 12) 103 | ns РА 
12,000 5 Smithfield Markets Electric Sappiy Ordinary .. га 2 24 2 2 оа - 
£50,000| Stock | 47 Do. 4% Dəbəntures ...... — 85 95 85 95 | 44 8 = 
65,000 5 South Lon: ion Electric S ipply Ог dinary .. * 4а 2} 3} 2 3} e өөө 
79,900 5 | 6/0 | Westminster Electric Bapply ніл зевару ir] I 13 12 13 | 5 0 0 | Marchand September 
29,437 5 * P le 1 114 121 | » Ps 
| | ELECTRIC RAILWAYS TRAMMAY3, As. | | 
15,000 10 | 4/0 | Blackpool and Fleetwood Tram ay. - 14 16 14 13 | 315 0 | - 
£167,900 100 5% Brisbane Tramway 5 per Caat. D» yantares..... (| AUN 106 104 105 415 0 oe 
50,000 10 74% | Bristol Tra: nways and Carriage Ordinary .. 23 21 23} 34% 3 7 7 | Februaryand August 
25,000 10 4% | Do. CamalativePreferenca(fully pd) 10% 1)ў 104 1){ 315 4 - 
£100,000| Stock 4% | Do. 4 per Cant. Dobantures .. — 118 12) 113 12) 8 в 1 | February and August 
13,600 10 5/0 British Columbia Electric Funden 57 Prof. | (48000 44: 91 lot 91 lol 417 6 May and November .. 
6,000 10 r rare eren] АЁ 186 Li 15 513 4 = 
60,000 10 6/0 Do. 67 Cum. Prof. TEE 13 13 12 13 4 5 9 | February and August 
£350,000| Stock 52 | Do. 5 per Oant. Perpat aal Dsbentures кон НЫ МЫ MA 121 12) 123 4 1 4 vee 
40,000 5 3/0 | Buenos Ayres x Belgrano 67 “A” Ола, E 7.594 41 61 4 5} 614 3 | ecc 
27,500 5 "P 0. “pr ITE TENTE 1 th 4 5 TT TT 
£320,000| Stock 5% Do. 5 per Gent. Deb ntacess 101 107 101 107 415 5 - 
£120,000 | Stock 13/9 Do. 57 2ud Deb, Sv'k Prov. Certa. (all pl). 95 9) 98 9) 5 1 0 „өө 
206,297 10 8/0 Central Londoc Ordinary .... PH 10 10} 9} 91 3 1 6 | June and December ... 
£855,000 | Stock 13% Ону aud South London Railway Gon. Ordinary 62 L6 ; £6 2 9 7 | February and August 
37,500 10 1/541 Do. Ordinary (Nos. 22,501 to 89),00)) ...... .. . 4} 5$ 1 53 213 9 )» КА 
£150,000 | Stock 5% Do. 5 per Cont, Perpetual Prefarensa NIS 133 143 133 143 3 911 99 90 
£200,000 Stock 5% Do. (1896) — ci 130 135 130 135 314 1 - 
824,315 Stock 47 Do. 4 per Cont. Parpobaal Dabant: T ESI WU Да 113 123 8 5 1 | May and November. 
60,000 10 x Dablin United Trams. (1893) L*51., Ordinas i 50658 TA 7 15 17 14 - aes 
59,987 10 bas Do. 6 per Cent. Proferen?o ..... 8 16} 18] t6} 16} oa 
£300,000 100 XE D». 34 par Соп“, Mort. D098. bei) 102 105 102 105 — | - | 
20,000 10 74% ‘Imperial Tramw ays 62 Uns cuo eee ee 6660 21 2 21 23 812 6 March and September 
10,000 10 67 f Do. 6 per Cant. Pri sfarance . — pn өөө. «6 ә 143 15 11 15 313 8 T „ 
£300,000 Stock 447 || Do. 4% per Cent. Debenture .. wed ion] 118 115 113 115 317 11 | January and July...... 
30,000 10 1/3 Kidderminster & District E. L. & Тг” owns A Prof. А ; t 17 7 | May and Novomber .. 
37,500 10 3% Liverpool Overhead Railway Ordin cds өгө 50.20.02. 8!; 9} 813 917 4 9 6 | February and August 
10,000 10 5% Do. 6 per Cant, Proferonoo ..... ...... "e 131 13k 13 13} 814 1 РА » 
£125,000 Stock 47 Do. 4 per Cant. Dabenturo Lot 103 101 108 17 ò January and July. 
£60,000 100 5% Mont:eal Str't R’lw’ y, Su rl'g 5Y Мэг . Dabs. » (1903 101 105 101 103 415 0 eee 
£140,000 100 44 ро. Sterling 447 Dabentares (1922 ——— 10 105 103 105 464 T 
24,000 5 = New General Traction Ordinary . "tih 3k 4 3j 4 as - 
60,000 5 6/0 Do. 6 por Cent. Camalative Preforanoe T 41 5} 4t 5 0: 0 „ 
14,000 10 ida ldham, Ashton and Hyde Elec. Tramway Ord....... T ie February and August 
4,000 10 570 vo, 9 par Cant. Freforenoes „ . e e eee sovas 413 0 РА 62 
12,354 10 es Potteries Electric Traction Ordinary . . asso. 10] 111 lo 1: „ө о 
120,0 10 5/0 Do. 5 per Oent, Cumulative Proferenos ..,...... t9 11 10 11 4 10 11! February and August 
£125,000 Stock 31/0 Do. 44 per Cent. Debenture Stock... . „ sese: 102 105 103 105 15 9 whe 
040,000 Stock 3% Waterloo and Оу Ordinary ..,..ss0g -soot ne 92 9б | 3 96 9 210 June and December .. 
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ELEOTRIOAL OOMPANIES' SHARE LIST. 
LAST Previous Price RATE РЕВ Business Dorn 
iue 3 "гт. МАМИ, bar Prior, Wednesday, Окхт. "Югтгржир Dur, | Donna Were 
* | BuaRx. | DxND. Nov. 25. Dec. 5. Үгтктркр, Expo DEC. 5. 
TELEGRAPHS. 8 s. d. Highest | Lowest 
896,900 100 4% *African Direct Telegraph 4% Mort. Deb. (red.) 00000 99 103 99 103 31 8 January and Jal DI ... owe 
26, 10 ove Amazon B rr ph.. СЕЕ ALII oo oe ese June and Dooom өзә ses 
110,700 100 5 Pea er jer Oni. Debentares POSTE CRF LETETT 85 90 85 90 5 11 1 eso eap 
£322,7 Stock 15 . 5526666 „„ "ТҮТИ „„ „ „ „ „ „ „„ 53 56 53 55 6 11 2 Fob., May, Aug., Nov. eco sen 
£3,083,640 Stock 37; 0. Pre = ТЕСИ «зей сэз» M 98 10) 97 99 6 2 5 " LT 9) 9 
83,088,640 Stock 27 Do. Deferred ТИТ Pee ee Me Me) ee +з» 10} 11 10} 10} 12 11 2 " LAJ 10 1 
3,888, $100 #11 Commercial Cable Capital Stock PrP eeeer „„ „% „„ 165 175 165 175 4 11 5 Jan., Apr., Jaly, Oct. eee — 
41,503,073] Stock 4% |* Do. 4per Cent. Dabenture Block 10 102 101 817 4 70 1031 1^3 
16, 10 5/0 | Ouba Submarine Ordinary . . -ses 6 7 6 7 717 3 | Febraaryand August 7 6 
10 10/0 Do. Preference 10 per Gent. . e . 1% 15 15 16 6 5 0 "v " EZ S 
12,931 5 2/0 Direct Spanish Ordinary "ТТТ IUNII 3 4 34 44 4 8 10 Арг апа October... . ELI ов 28 
6, 5 5/0 Do. 10 per Cent, Cumulative Preference лк 30 10 9 10 5 0 0 m — 
830,000 50 447 Do. · 4% por Cent. Debentures . . . .. . 100% 104% 100% 104% 4 6 7 | January and. Jul.. 1 2 ы 
60,710 20 3/0 | Direct United States Cable. . . s „=| 10 108 lop 107 610 0 |Jan., Apr., July, Oot. 108 lu} 
£111,000 | 100 44% | Direct West India Cable 44% Rag. Dab. (rod. .... 99 101 99 101 4 8 0 Janus aud Decem E — 
£1,000,000 Stock 25/0 Eastern Ordinary „„ „„ eee 14? 145 133 143 4 18 7 Jan., Apr., Jaly, Oct. 143 140 
£1,826,888 | Stock 17/6 Do. 3} per Cent. Preference Stock ...... 107 95 9) sit 1 T T 97 
41,132,288 | Stock 47 |+ Do. 4per Cent. Mort. Deb. Stock (red.) . 113 118 110 114 3 10 4 | May and November...) 113 
259,000 10 2/6 | Eastern Extension ....... и 1% 13 14 418 3 Jan., Apr., July, Oct. l4} 13! 
50,000 10 aa ро, Nos. 250,001t0300,000)£6pd.is'dat @3pm,all pd 61 61 vi 9 I “ -- 
&120,000| Stock 4» Do.  4perCent. Debentare Stock . 118 118 113 lis з 8 7 February and August ө on 
£300,000 100 47 |*Bastern and S. African 4% Mort. Deb., 1909 . 100 103 100 103 317 9 | Febraaryand August e et 
4200, 000 25 47 Do. 4 per Cent. Mauritius Sub. ‘Dabs. (red.) .. 99% 1027 99% 10:7 313 5 | May and November. - eee 
135,227 10 1/3 | Globe Telegraph and Trust . „ é , 10} 10] lop 10 417 8 |Jan, PS July, Oot. | 1% 10 *, 
180,042 10 8/0 Do. 6 per Cent. Preferenoe ...... ..„„. . . «| 15 154 15 154 317 6 167 1* 
150,000 10 5/0 | Great Northern of Copenhagen .. gea „| #1 83 81 33 315 7 | January and July...) 31 331 
£84,300 100 44% | Halifax & Bermuda Cable 44% lst Mort. Dab.(red.)..., 99 102 99 102 410 0 | June and December ... " ive 
17,000 25 138 | Inde BrODOER е verti Uokaddétt tonta енота ерда Табы | 49 5; 43 52 416 2 | May and November SS EN 
£100,000 100 6% | London Platino- Brazilian б per Gent. Dabs., 19)4 . 104 107 101 107 513 1 | March and September vee — 
£100,000 100 4% Pacific & European Tel. 4% Guar. Dabs, (red.) ...... 101 101 101 101 318 3 | Juneand December... — — 
11.839 8 enter , e cesvacsasceccasiace — P—— 7 8 7 8 5 0 0 | April and Ootober...... — - 
3,381 8100 Cert. 6% | Submarine Oba FROM ылы у Mise: cia ыы 125 13) 121 12) 413 9 121 - 
15, 10 .. | West African Telegraph .............. 3 2k 3k 2} 3} 4 9 3 | December and * M 
£171,100 100 6% |+ Do. брег Oent. Debentures (red. ) bise e ЕНӘ 99 102 9) 10? 419 3 | Marchand Septem - ove 
30, 2k TIT Weat Coast of America sesse soost sroto 99899 "9998 „„ i eon ose eee 
£150,000 109 4% |+ Do. 4per Cent. Dabeütures ......sse „eso ees „| 10) 103 10) 103 3 13 4 | January and July - e.. 
88,321 10 61. | West India and Panama . .. . . . . . . . . . ... . .. 2, 1 1 i i et May and T —— s. 
563 10 6/0 Do. 6 per Cont. Ist Preference ...... . .. X 6% 74 6 7 811 6 - - — 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference... . d 5 7 5 7 8101 6 s.s - 
£30,000 100 6% „ Do. брег Cent. Debentures . 103 103 105 108 413 6 January and "dy. LL en se. 
207,930 10 5/0 | Western 8 h (late Br zili'n S'bm' rine)... .... 14 In 14 14] 416 7 | Mar., June, Oct., oe \4 5, ч 
475,000 100 6% |° Do. браг Vent. Debs. (2nd Series, 1906) ...... 103 108 103 108 41+ 4 | June and December .. e — 
£313,777 | Stock 4% Do. 4 per Cant, Dab. Stock (rod.) . . . .. „% 102 105 102 155 316 2 e ө et 
| 
TELEPHONES. i 
44,000 £5 4/0 Ohlli Telephone (fally paid) . SOOO CORE ETETETT 3 3} 3 3} 5 14 4 August 200 9950050099989 799 «08 * °з 
224,850 10/0 ld. Consolidated Telephone Con. and M aufg... 310 1/3 3/d JE July . . E ED 
412,080 1 24% | Monte Video Telephone st ett . 1 t 1 5.00 | November . е. — - 
86,492 1 1/0 Do. 5 per Cant. Preferenoe .............«« -sosa ғ... i 1 1 6 0 0 | —— — 
590,000 5 aer . ШЫ Е а | ` i 44 6 9 9 | Fabraaryand August 4l 13 
15,000 10 6/0 Do. s per Cont. Camniative lat Preference ..| 12 14 12 l4 45 9 ” T 12 z 
15,000 10 6/0 Do.  6perOsnt.Camalativo 2nd Preference ..| 12 l4 12 li 45 9 ^" » e on 
250,000 5 2/6 Do. 5 por Cent. Non-Camulative 3rd Pref. ... 5 5t Б 5% 115 3 » » 6 zz 
£ 000,000 Stock 37 |+ Do. Dabenture Stock 3} per Oont. (rod. du Pen 93 9) 93 39 3811 5 | June and December... — * 
£503,000 Stock 25 Do. per Cent. Debenture Stock Moi 10 19^ 101. 101 was — 103° ө 
171,504 1 0/6 | Oriental ..... "ote e rod S i 14 i ib | 53 9 | April and October...... - eva 
,000 5 4/6 United River Plats 00:«0008 50 4j 5 45 5 7 0 0 July LEITET .. een 
16,639 5 3/6 Do. 57 Qamaulativo Praferense (full y paid) . 5 5k 5 54 $1011 June and December E vee 
23,381 5 © Do, do.  (£3.10s. pald) „ә . e 3l 31 3} 31 set TE et — 
£179,947 | Stoom 5% |+ Do.  &perOant.Dob3nvace Stock (red.)... 100 107 104 107 | 413 6 | Juno and Decembor .| 107 — 
ELECTRIC MANUFACTURING &2. COMPANIES. | 
70,009 1 34. | Alliance Electrical Co. 57 Cum. Рге!............,......... i t д ч „ЖОП. | э, “ — 
145,000 1 7}. | Aron Kloctricity Meter 6 рэг Cant, Oam. Pref. 1 i | 7 7 8 Marchand September H - 
85,000 1 5 British Electric Works Oo. Ordinary ................ Ye їз Д i 400 =A ves oc 
50,000 z* i TA Do. 5 per Cent. Camulative Preference ..... . 1 ü i T -— — ove 
#5),000 100 417 Do. First Mortgage Debentures . . 97 9) 97 93 4 4 2 : - - 
72,000 5 5/0 | British Insulated Wire Ordinary ...... «nnn 10 11 10 11 | 41011 | July and February „ RI A 
70,000 5 8/0 Do. s per Cent. Preference ....., . „ s. 6 6l 5} 6} 416 0 | Janiary an l July. өөө m 
102,000 5 3/0 | British Westinghouse 87 Preference ...... eben dil 4 5 44 5 600 | — 41 — 
90.060 2 1/2? | Brash Electrical Enginearing € i iste Dr FETU li d 18 lj | 6 8 4 | September . . 11 eee 
15,731 2 TI Do. £1 paid на зет зав квав«« ОТТУ .. E | TT] eee ... 
90,000 2 1/2: Do, Sper eat. Pref, Noo-Oam. ...» ш. 1 2} 2 2} 5 0 8 „ 2% 24 
15,731 2 T Do. £i paid... "PP . ° ... ... "^ ... 
£125,000 | Stock 447 Do. 4b per Cent. Perpstaal lst ‘Dab. Зоок... 108 111 105 111 4 011 | Mi-ehand S25tamber eve - 
£125,000 | Stock 437 Do. Perpetual 2nd Debenture Stock .........| 103 105 103 105 4 7 0 |Jaa1ua-y anu July neses - 
39,000 5 5/0 | Callender's Cable Construction Ord. . КАЕТ 12 E 121 13 5 11 1 РА š 1218 12 
40,000 5 2/6 Do. 5 per Cent. Cumulative Praferencs .. i 51 5 5 5 4 6 11 sé 10 53 54 
£30,000! Stock 447 Do. 4% per Cent. lst Mortgage Dəb, (red.) 110 1134 110 114 3 18 11 | November and May... M — 
309,000 1 0/9} байко Кадар Alkali Co. (fully paid) ............... 1 1 1 1} 6 80 Рд ave ves 
£159,000 | Stock 44% Do. 44% First Mort. Dab. (re1.) Wee 97 100 97 120 410 0 э 99} ios 
65,000 1 0/7) | Ohadburn's Ship Telegraph Ordinary... o. 1 1 1 610. 0 Maren . ee rto e - ec? 
60,000 1 0/71 Do. 6 per Canat. Camalative Preferea 6 á 14 1} 5 6 8 se ove — 
5 4,000 3 2/42 | Crompton and Co. (Nos. 1 to 32,093) . 34 + 8t 4 512 4 | January aud Jaly..,... 3,1 = 
£100,000 100 DE. +: Bo. 5 por Cant. First Mortgage Dab. (red. Y. 93 102 93 103 413 0 „ 50 eee eee 
60,000 1 0/71 | Davis and Timmins 6 per Cant. Cam. Pref. ............ { 13 | 1 568 - 1 wos 
99,261 5 1/9$ | Edison and Swan United (“A“ АНИ) (#3 paid)... E 1 21 1 of 8 0 0 | Febraary and August lj wee 
17,139 5 2/93 Do. (Es paid) ..... 3$ 44 31 4t 61874; | 2 ig б * 
£311,028 | Stock 47 Do. 4 por Cent. Moruraze Dab. Stock (red. 1. 90 92 90 92 4 7 6 | Juna and December... - — 
£102,000 | Stock | 2*/4j Do. 5% 2nd Dab. Standing Prov. Carts 985 pd) 93 10) 9» 120 ose | - eve ecc 
35,500 5 | 6/0 | Edmundson's Electricity Corporation Ord. ...... . 4} 5 4} 5 в 0 0 | Half.yearly e e e - wen 
475,000 Stock | 44% Do. 4} per Cent. First Mort. Dab. (red. ) saca] "ei 101 101 101 $F 6 oe -— ove 
112,100 2 1/2; . Blectric Construction Co. (Limitad) ...... маа 2 2} 2 2} 5 0 s | Janusry and Jaly ..... 2 3 
25,000 4 | 9/9) | Do. 7 por Cent. Cum ilative Proference .. ii 21 3t 2 3t a Se- LY esse ee ese 66880 2 Ф: 
£192,500 Stock 42 | Do.  4peor Cent. la; Mortgage Dab. NE d RON 10: 105 102 105 316 2 January and July... .. E nb 
11,00 1 iss Giffre Electro Chemical au | Powar Co. Ocd ........ . i 3 } 3 S^ а МЯ wi 
80,000 5 4/0 Henley’s егар Wor&s Ordinary ore 121 lis 3 135 5 III | February and Augast 12} 12 
30,000 5 2/3 Do. K: pər Cent. Preference ......... 5} 51 5t 5} 313 3 „ „ os 
£50,000 Stock 417 Do. per Caat. Mortgage Dob. stock (rel. 7 — 103 112 103 112 10 6 os 90 nij — 
50,000 10 5/0 India Rubber, Gutta Percha, X., Works se.» 21 22 2 22 8 8 2 os " 21; 21 
&300,000 100 4* | Do. 4 per Vent. lat Mortgage Ded. (red. ) 100 1)3 10) 103 3 18 3 Marchand Ssptembsr 19i * 
37,350 12 12/0 | Telegraph Construction апі Maintenance .......... 37 42 33 42 4 5 9 Marchand Jaly ... . 41} 874 
$150,000 100 47 Do. 4 per Cant. Dobeature Bonds, 1909 . P 101 101 101 101 31611 | January and Jaly ..... " — 
25,000 5 4/0 Do. Manufacturing Ordinary ..... Ve TA disces xd 103 1$ 10 11 513 2 мар 5 — 
20,000 5 2/8 Do, брег Cant. Camalative Тае. dosi ót 5i 5} 51 4 61 m - — 
30,000 5 5/0 | Willans aud Robinson Ordinary ............«« 6 1) 11 10 11 | 6 1 9 | April and Ootober...... 1t} 1013 
40,000 5 8/0 Do.  6perOCent.Cumautiative Preference ....... 6] 7 ei 7 | 4 э 9 | „ T we NC 
£100,000 Stock 44% De, 4} por Cent. lst Mortgage Dabontures x i| 103 107 103 105 | 4 011 | Mey and Novembar .. 1 193} 
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NOTES. 


Dr. J. A. FrgMiNG's third Cantor lecture on Electric 
Oscillations and Electric Waves," before the Society of Arts 
last Monday, was devoted to consideration of the properties of 
the medium in which electromagnetic waves are propagated. 
Starting with the logical necessity for a medium, the 
lecturer carefully and patiently led his audience step by step 
to the identification of this medium with the luminiferous 
ether. The required agreement between the refractive index 
and the specific inductive capacity was shown to exist in the 
case of a number of substances; but, disdaining to treat his 
audience as a popular one, De. FLEMING had no sooner 
established this point than he flashed on the screen a table 
which seemed flagrantly to oppose and upset it. This 
striking series of discrepancies, once so puzzling to the 
disciples of CLERR MaxwELL, was stated to arise from the 
existence of radicals in the chemical molecules of the 
substances which disobeyed the law, all the substances 
found to obey the law at ordinary temperatures having com- 
pletely saturated molecules. The influence of chemical radicals 
was dealt with at some length by introducing an account 
of Profs. Fueminc and Dewar’s low-temperature researches 
on the specific inductive capacity of substances which exhibit 
discrepancy with Maxwell’s law. It was probably owing to 
the limited time at his disposal, that Dr. FrEexING's treatment 
of this part of his subject seemed to allow of the inexact 
impression that by suitably choosing the temperature any 


PRICE Srxrence Орки 
Abroad, 8d., or 16 cents, от 80c., or Jon. 


recaleitrant dielectric could be coerced into obedience to that 
law. The concluding portion of the lecture was devoted to 
an account of ether theories, more especially of Dr. Lagwon's 
fearful and wonderful strain-ether and that twist-built ether 
cell, called an electron, upon which the hopes of modern 
physicists are now being reared very high. 


— — 


Pror. FrrzGxRALD gives in our correspondence columns this 


week a most interesting glimpse at some of his notions on 


various aspects of the connection between certain solar and 
terrestrial phenomena. Last week Dr. Горов called the 
attention of our readers to, among other things, the remark- 
able hypothesis which had been propounded by Prof. Frrz- 
GERALD to account for terrestrial magnetic disturbances; and 
this week Prof. FirzGeratp speaks rather more definitely 
on this his own hypothesis. He tells us that even at the 
time when he first put forward this hypothesis he found, by . 
using data gathered from cathode ray observations, that the 
rate of emission of ions or atoms required of the sun by his 
hypothesis seemed quite feasible. He does not say, however, 
to what extent the most modern developments of the electron 
theory support, or render probable, this projected-particle 
theory of magnetic disturbances. But he does suggest, 
or, at any rate he leads us to presume, that the failure 
of the Maxwellian radiation pressure doctrine to explain the 
remarkable and well-known behaviour of the tails of comets 
approaching the sun leaves a promising opening for the. 
application of the projected-particle hypothesis. Of the com- 
plete failure of the attempt to explain that behaviour by 
radiation pressure Prof. FrrzGkRALD's emphatically adverse 
comments, by the.way, should remove all doubt. 
—ů 3 | 

Bur many questions arise as we ponder the proposition 
that into space in all directions a host of charged corpuscles’ 
is being projected continuously from the sun. To keep near. 
home, we might ask, Does the earth’s field, by deflecting the 
corpuscles, account in any proportion for the fact that the 
phenomenon of the aurora is confined to the poles? And if 
it is of sufficient strength to accomplish this concentration of 
effect, what difference between boreal and austral phenomena 
might we expect as a consequence of the difference between. 
the polarities of the northern and southern hemispheres ? 
The last paragraph of Prof. FitzGsratp’s letter will tend 
to reassure those of our readers who were appalled by 
Dr. Lopox's vision of a possible electrodynamic cataclysm. 


264 


THE ELECTRICIAN, DECEMBER 14, 1900. 


— — 


There it is pointed out that M. OCnf£wiEev's experiments, if 
confirmed by other observers, might be brought into agree- 
ment with our electrodynamic conceptions of the functions of 
а moving charge by the assumption of a practicable hypothesis 
which Prof. FrrzGEgsArLp now roughly outlines. In any case, 
till M. CaÉxrEev's experiments have been repeated, and his 
results endorsed by others, our readers should follow 
Prof. FrrzGEemaLp's advice and submit to a suspension of 
judgment. 

Ax important question in the distribution of electrical 
energy on the three-wire system is the disposition and the 
dimensioning of the feeders. It is the object of the three- 
wire system to balance the currents through the middle wire 
as accurately as possible and in as shorta distance as possible. 
Naturally, if two circuits branched through one service box 
from the opposite sides of the system took precisely the same 
current at all times, no third wire would be needed ; but as 
this case is a purely hypothetical one, a middle wire of about 
half the sectional area of the outers is usually provided. 
The question still remains: How should this middle wire be 
connected to the station! 


In a small network fed only at one point, the three poles 
are, of course, brought in to the balancing machine. When 
we come to slightly larger networks, however, with some 
half-dozen feeding points, a frequent practice is to run 
three-wire feeders to each feeding point, as otherwise the 
circuits are liable to get very much out of balance locally, 
and a dead earth on one side might result in a suffi- 
cient increase in pressure on the other to burn out a number 
of lamps. Some engineers consider it sufficient, however, to 
feed the outers only, and just to bring the middle wire of 
the distributing network in at one point for the purpose of 
balancing. This is done in а number of large networks, 
where the interconnection of the distributing mains is such 
that balance is well assured under normal conditions, and in 
which, since large currents are always flowing, the relative 
effect of a dead earth is not so great. Another point 
arises, however—in connection with testing for faults. Thus 
in Manchester the feeders are only in pairs connected to 
the 400-volt outers at every feeding point, and in the 
case of the original network two sets of five-wire dis- 
tributors were brought in to the station for the purpose 
of balancing, the balancing current being supplied by four 
independent steam-driven 100-volt machines. Since then, as 
the network increased in size, a third set of distributors was 
brought into the station, and motor-generators were substituted 
for the steam dynamos. The chief object of bringing in 
another set of distributors was to facilitate the localisation of 
faults by dividing the network into separate sections, which 
could be balanced independently. For this purpose, also, 
three-wire feeders (or five-wire in the case of a five-wire net- 
work) to some of the feeding points are undoubtedly 


advantageous. 
—— 


Ix contrast to the practice at Manchester, the Charing Cross 
and Strand Electricity Supply Corporation has laid a middle 
wire to every feeling point, this having been found neces- 


sary on account of the number of large load consumers, such as 
theatres, printing works, &c. This middle wire feeder is, as a rule, 
half the sectional area of the outers, but frequently, when it 
has been necessary to add to the sectional area of а particular 
feeder, the outers only have been doubled. But when the 
generating station is not near thecentre of the network, there 
is no doubt that three-wire feeders are an unnecessary luxury, 
and that balancing is performed cheaper and better by balanc- 
ing transformers in sub.stations. Theoretically, the proper 
place for the third-wire copper is in the distributors rather 
than in the feeders, for the nearer it is to the lamps the greater 
is its utility. This principle is, we believe, being acted upon 
by Mr. Franx Влцкү in converting the present network of 
the City of London Electric Lighting Co. At Manchester, 
also, Mr. Worpincaam has some balancing transformers on 
his network. 

EviDENTLY the problem is one of design to meet the special 
circumstances of each case, and no hard-and-fast rule can be 
given either in favour of two-wire or three-wire feeders. 
It is а matter for regret, however, that such practical 
points as these are not discussed more frequently by those 
who have had to solve them. At the meetings of the 
Institution of Electrical Engineers, the Municipal Electrical 
Association, and kindred societies, it is unfortunately becoming 
rather unusual to consider such technical matters unless they 
are prompted by trade or personal interest; but we remind 
those engineers who have had useful experience the recording 
of which would be of interest and service to their fellows, that 
our columns are always open to them for such purposes. 


— е9 


Personal.—We regret to learn that Prof. J. Chunder Bose, 
of Calcutta, who is paying a visit to this country, is now 
somewhat seriously ill, and we sincerely wish him a speedy 
recovery. 


National Physical Laboratory.— It has been announced that 
for the purposes of a National Physical Laboratory the Queen 
has granted to the Royal Society, Bushey House, Bushey 
Park, which was formerly occupied by the Duc de Nemours. 


Royal Society.—Among the Papers down for reading yester- 
day were: Ор the Spectrum of the More Volatile Gases of 
Atmospheric Air, which are not Condensed at the Tempe- 
rature of Liquid Hydrogen. Preliminary Notice,” by Prof. 
Liveing and Prof. Dewar; and “ Elastic Solids at Rest or in 
Motion in a Liquid,” by Dr. Chree. 


Cable Interruptions and Repairs :— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus ............ June 21,1899 ... — 
Tangier— Tarifa . Jan. 3, 1900 — 
Pard—Maranham m . Mar. 2, 1900 — 
Zanzibar Momb aaa Sept. 20, 1900 ... Dec. 9, 1900 
Falmouth - Bilbao s00 Nov. 19, 1900 — 
Cayenne—Pinheiro  ............ Nov. 26, 1900 — 
Pernambuco—Ceara ............ Nov. 29, 1900 — 


The Society of Model Engineers. — The second annual con- 
versazione of this society was held at the Memorial Hall, 
Farringdon- street, E. C., on December 1st, about 400 members 
and friends being present. The guests were received by the 
chairman, Mr. Percival Marshall and Mrs. Marshall, and a 
very attractive programme was provided. A collection of 
engineering models was on view, some of these being shown 
at work. Several model locomotives made by members of 
the society were shown running under steam. 


Society of Engineers.—The forty-seventh annual general 
meeting of the Society of Engineers was held on the 10th inst. 
at Westminster. The chair was occupied by Mr. Charles 
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Mason, vice-president. The following ‘gentlemen were duly 
elected by ballot as the council and officers for 1901, viz.: 
As president, Mr. Charles Mason ; as vice-presidents, Messrs. 
P. Griffith, J. P. Barber, and D. B. Butler; as ordinary 
members of council, Messrs. J. Bernays, G. A. P. Caxson, 
W. H. Holttum, R. St. George Moore, Henry Sherley-Price, 
Nicholas J. West, J. W. Wilson, and M. Wilson; as hon. sec. 
and treasurer, Mr. G. Burt; as hon. auditor, Mr. Samuel 
Wood, F.C.A. During the scrutiny the chairman addressed 
the meeting, bringing before the members the salient points 
of the work of the past year. He announced that the hon. 
treasurer, Mr. George Burt, had presented to the Society 
a president's badge of office in gold and enamel. 


Carbide Works in Switzerland.—During last month some 
new carbide works commenced work at Flums, in the canton 
St. Gall. Switzerland. The works are the property of 
Messrs. P. and Н. Spoerry, of Flums, and have been built 
from designs and under the direction of Messrs. Brown, 
Boveri & Co. The whole electric equipment of the power 
station and carbide works has been supplied by the above firm, 
whilst Messrs. Speyerer & Co., of Berlin, supplied the 
preparing and transporting machinery. Water-power of 
2,400 н.р. with a head of 820 metres is available, end 
furnishes three-phase current at 5,000 volts. The hydraulic 
part of the power station was built by Messrs. Sulzer, of 
Winterthur, Messrs. Escher, Wyss & Co., of Zürioh, supply- 
ing the turbines. The annual output of carbide is estimated 
at 2,400 tons. This is the third installation of the kind put 
down in Switzerland during the last year by Messrs. Brown, 
Boveri & Co. 

A 2,700kw. Railway Generator.— The Boston Elevated Rail- 
way Co. have now in use probably the largest electric traction 
generator ever made. It is of 2,700kw. capacity and was 
supplied by the Westinghouse Electric and Manufacturing 
Co., of Pittsburg. The contract for this large unit was 
originally awarded to the Walker Company, but when that 
company was absorbed by the Westinghouse Company this 
contract was taken over and the machine altered considerably 
to conform with Westinghouse principles. Among the chief 
changes introduced in the generator were the design and con- 


struction of a new type of commutator, different form of 


armature winding and coil insulating, methods of ventilation, 
and the addition of the well-known Westinghouse arrange- 
ment for securing electric balance in armatures. This large 
machine is complete and the results of tests have proved it to 
be entirely to the satisfaction of the railway company. 


Another generator of the same capacity, but entirely of 


Westinghouse design, is now under construction for the same 
railway company. 

Société Francaise de Physique—The first meeting of the 
session was held on the 16th of last month, the president, 
M. Cornu, being in the chair. The president, in his opening 
address, announced the accomplishment of the publication of 
the Papers presented to the International Physical Congress 
which met from August 6th to August 12th last, on the occa- 
sion of the Exhibition. M. Cornu tendered to all those 
physicists who had submitted Papers to the Congress the 
most sincere thanks of the Society—to whom the summoning 
of the Congress was due. In particular, M. Cornu referred 
in graceful terms to Lord Kelvin, who, at the opening meet- 
ing of the Congress, was acclaimed its honorary president. 
“ Eminent physicist, profound mathematician, incomparable 
engineer, Lord Kelvin unites with his great scientific qualities 
а friendliness and an unaffectedness which have gained for 
him universal esteem. . It is particularly agreeable 
to French scientists to recall that Lord Kelvin is fond of say- 
ing that he owes much to French science. When, loaded 
with honours, he left Cambridge he came to Paris as a simple 
student, lodged modestly in a garret in the Rue Monsieur-le- 
Prince, discussed with Liouville, Serret and Joseph Bertrand 
the works of Laplace and Fourier, and introduced the works 
of Green—at that time unknown even in his own country.” 


Royal Institution—The following are the lecture arrange- 
ments at the Royal Institution, before Easter: Sir Robert 
Ball, six leetures (adapted to young people) on '' Great 


in ihe smaller cruisers. 


Chapters from the Book of Nature"; Prof. J. А. Ewing, 
six lectures on Practical Mechanics (experimentally 
treated): First Principles and Modern Illustrations”; Dr. 
Allan Macfadyen, Fullerian Professor of Physiology, 
R. I., four lectures on Тһе Cell as the Unit of Life"; 
Dr. Arthur Willey, three lectures оп “ The Origin of Verte- 
brate Animals" ; the Rev. Н. G. Graham, three lectures on 
„Society in France before the Revolution“; Prof. Percy 
Gardner three lectures; Sir Wyke Bayliss, two lectures on 
„Shakespeare in Relation to his Contemporaries in Art“; 
Prof. R. K. Douglas, two lectures on Government and 
People of China" ; Mr. F. Corder, three lectures on Vocal 
Music, its Growth апа Decay " (with musical illustrations) ; 
the Right Hon. Lord Rayleigh, six lectures on ‘Sound 
and Vibrations.” The Friday Evening Meetings will begin 
on January 18th, when a discourse will be delivered by Prof. 
Dewar on ‘Gases at the Beginning and End of the 
Century." Among succeeding discourses will be: Feb. 1, 
the Right Rev. Monsignor Gerald Molloy, on “ Electric 
Waves"; Feb. 8, Prof. G. H. Bryan, on History and 
Progress of Aerial Locomotion“; Feb. 15, Prof. J. J. Thom- 
son, on The Existence of Bodies Smaller than Atoms“; 
Feb. 22, Sir W. Roberts-Austen, on ‘‘ Metals as Fuel”; 
March 8, Mr. W. A. Shenstone, on ‘ Vitrified Quartz”; 
March 22, Dr. Horace Brown, on Some Recent Work on 
Diffusion"; and on March 29 a discourse by the Right Hon. 
Lord Rayleigh, the subject of which is not yct announced. 


Institution of Electrical Engineers.—In deference to a 
generally expressed wish, the Council, as we have already 
announced, has arranged for members of the Institution to 
have an early opportunity of welcoming the Active-Service 
Contingent of the|Electrical Engineer Volunteers. It bas 
therefore decided to hold а reception on Tuesday next, the 
18th inst, in the Covent Garden Opera House, which has 
been generously placed at its disposal for the purpose by 
Mr. Frank Rendle and Mr. Neil Forsyth. Admission will be 
by ticket only. бо far as space permits, each member (of 
any class) will be entitled to one ticket for himself and one 
for a lady; but, as the number that can be accommodated is 
limited, tickets are being allotted in order of application up to 
the maximum permissible. If by to-day (Friday) the tickets 
are not all appropriated, applications for extra tickets will be 
dealt with in rotation. The reception will be held on the 
floor of the auditorium, on which а space will, it is hoped, be 
kept by а guard of honour provided by the Corps. With the 
exception of this space, and of a portion reserved for ladies 
accompanying the guests of the evening and those who are 
to receive them, practically the whole of the auditorium 
(including the balconies and galleries) will be free tothe members 
and the ladies with them. The doors will be opened at 8 p.m. 
It is requested that all should be in their places by 8:45 p.m. at 
latest. Arrangements are being made for the band of the Royal 
Engineers to play before and after the reception, and for a 
selection of vocal music to be performed during the evening. 
Carriages may be ordered for 11 p.m. Light refreshments will 
be provided. The officers and men of the active-service con- 
tingent, led by Lieut.-Col. Crompton, will be received by the 
President and Council, who would be glad to be supported on 
the platform by any members of the Institution who hold a 
commission in Her Majesty’s regular or auxiliary forces. 


Electricity on War Vessels.—Lieut. Steigner, of the 
U. S. Navy, has recently handed in his report on the use of 
electricity on warships. The report is based on an inspection 
of the vessels of many navies. It shows that the principal 
advance in the use of electricity on board warships has taken 
place in the application of motors for driving auxiliaries, such 
as capstans, ammunition hoists, ventilating blowers, machine 
shops, turret gear, boat cranes, steering gear, pumps, &c. As 
the report points out, motors for use on board ship should 
be of the enclosed type, should be capable of bearing the 
sudden imposition of a large load, and should be simple 
in arrangement and easily accessible. Speaking of the 
British Navy, the report observes that it is customary to place 
three or four dynamos of 600 amperes and 80 volts in 
the large vessels, and three dynamos of 400 amperes 
Some of the large cruisers 
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and battleships are supplied with 1,000 to 1,500 lights. 
Of recent years motora have been used for boat hoisting, for 
‘coal and ash hoists, and in the Terrible for training the 
9-2in. guns. The Powerful" and Diadem " classes have 
been supplied with electric ammunition hoists, but this is not 
the usual practice in the British Navy. The switchboards are 
not arranged for parallel working, so that the different circuits 
have to be thrown on one or the other of the dynamos. The 
bars are arranged in а horizontal position. Double-wire circuits, 
lead-covered, with vulcanised india-rubber insulation, have 
been used. The wires and cables are run along uncovered 
battens, fastened to the bulkheads, so that they are visible for 
inspection and repairs. The Barr and Stroud transmitting 
and receiving instruments have been experimented with by 
the British Navy, and have been placed in the Canopus.” 
Some of the Japanese ships have heen fitted with these 
instruments, and several governments are experimenting with 
them. 


Power-Gas Generation.— The current number of the /nji- 
neering Magazine contains an abstract of a Paper read by 
Herr Johann Körting before the Verein Deutscher Ingénieu re. 
Herr Kórting emphasises the fact that there is often confusion 
in speaking of various kinds of fuel gas, and that water gas is 
not infrequently confounded with Dowson or other producer 
gas, and so he is careful to note the distinction in chemical 
composition, as well as in the methods of making. Producer 
gas, being generated by the incomplete combustion of 
carbon in the form of coal, coke, or other fuel, is composed 
principally of nitrogen and carbon monoxide, there being 
from 28 to 30 per cent. of carbon monoxide, 50 to 65 per 
cent. of nitrogen, with a little carbon dioxide and hydrogen. 
Water gas, on the contrary, being made by passing steam 
through incandescent coke or other fuel, contains а much 
lerger proportion of hydrogen, the proportions ranging about 
40 per cent. carbon monoxide, 50 per cent. hydrogen, 8 per cent, 
to 6 per cent. nitrogen, with a little carbon dioxide and marsh 
кав. The superior calorific value of the latter is apparent, and 
the commercial difference must, therefore, be mainly one of the 
cost of generation. When the lean gas, as producer gas has often 
been called, can be obtained either as a by-product (as in the case 
of blast-furnace gas) or by the use of inferior grades of fuel (as 
is the case in some of the more recently devised forms of pro- 
ducers), its low cost renders it available—e:pecially for use in 
internal combustion motors, where a slight increase in size of 
motor, and an elevation of the cylinder compression will 
render equal power and higher efficiency possible over illu- 
minating or other fuels. In other instances it may be found 
advantageous to generate the richer water gas, especially in 
view of the recent advances which have been made in the 
process. The original process of making water gas consisted 
in using & cylindrical producer filled with coke, this being 
raised to incandescenca by an air blast from beneath, steam 
being passed through the coke after & full incandescence 
had been secured. As the coke became cooled, the steam was 
turned off and the air blast renewed, and so the operation 
continued intermittently. This process naturally consumed a 
large portion of the coke, thus carrying away a large per- 
centage of the calorific value of the fuel, and in spite of 
attempts to utilise the heat thus generated, either under boilers 
or in connection with regenerators, only about 40 per cent. of 
the calorific value of the coke appeared in the resulting gas. 
T wo processes have been devised which enable a higher efficiency 
ihan this to be obtained, namely the Dellwik-Fleischer and 
ihe Strache. The latter is intended to use any kind of fuel, 
usual coal or а mixture of coal and coke, the coal being 
coked in the course of the blow, the resulting producer gas 
passing through a regenerator which serves to increase the 
efficiency by conserving & portion of the heat which would 
otherwise be carried away. The system thus produces both 
water gas and producer gas, and as these are delivered 
separately they can be applied to appropriate uses; 
the producer gas may be considered as a by-product of 
the water-gas generator. The Dellwik-Fleischer system 
generates no producer gas, but aims at burning the fuel, 
coke or non-bituminous coal completely to carbon dioxide, and 
thus utilising the greater heat developed for the decom. 


position of the steam. Since 1kg. of carbon burned to carbon 
monoxide generates only 2,442 calories, while 8,080 are 
evolved by its combustion to carbon dioxide, it is evident that 
a higher efficiency will be secured by completing the combus- 
tion. This Dellwik accomplishes by using a much less depth 
of fuel in the producer, together with side charging apertures 
which enable the fuel bed to be maintained at а constant 
depth. The air pressure is also controlled so аз to effect the 
desired combustion, and thus the full available amount of heat 
is obtained. The result i8 an efficiency of about 75 to 80 per 
cent. instead of 40 to 45 per cent. and thus water gas 
is made available commercially where formerly the cost was 
prohibitory. Herr Körting also discusses the cost and 
efficiency of coal gas, and concludes that, when the plant is to 
be used only for power generation, producer gas will not be 
replaced by any of the others, since it gives а more complete 
utilisation of the fuel, less expensive operating force and а 
cheaper original plant. When high temperatures are to be 
produced, however, water gas, he says, holds the first place, 
and for many uses cannot be excelled. Especially by pre- 
heating the air blast the temperatures may be materially 
increased. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &o. 


TO-DAY (FRIDAY,) December 14th. 
PuysicaL Socim. 

ó p.m. This meeting will be held in the Physical Laboratory of the 
Royal College of Science, Exhibition-road, South Kensington. 
Agenda: (1) ' Electric Inertia and (2) “ The Effect of Inertia 
on Electric Currents in a Rotating Sphere,” by Prof. A. 
Schuster, F. R. S. (3) Exhibition and description of a Quartz- 
Thread Gravity - Balance, by Prof. R. Threlfall F. RS. (4) 
On the Theory of Magnetic Disturbances by Earth Currents,” 
by Prof. A. W. Rücker, F.R.S. (5) Notes on the Practical 
Application of the Theory of Magnetic Disturbances by Earth 
Currents,” by Dr. R. T. Glazebrook, F.R.S. (6) The New Physical 
Laboratories of the Royal College of Science," by Prof. A. W. 
Rücker, F.R.S. (7) Exhibition of а set of Half.second 
Pendulums, by W. Watson. 


NortTH-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 


7.30 p.m. General Meeting in the Lecture Hall of the Literary 
and Philosophical Society, Westgate-road, Newcastle-on-Tyne. 


м 


Included in the agenda is the resumed discussion on Mr. E. L. 
Orde's Paper on Liquid Fuel.“ 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting, when the following Paper will be 
read and discussed: Power Gas, and Large Gas Engines for 
Central Stations," by H. A. Humphrey. 
MONDAY, Deoember 17th. 
SOCIETY OF ARTs. 
8 p.m. Cantor Lecture IV. on “Electric Oscillations and Electric 
Waves, by Prof. J. A. Fleming, F. R. S. 
TUESDAY, December 18th. 


INSTITUTION OF CIVIL ENGINEERS, | 
8 p.m. Ordinary Meeting to continue the discussion on the Paper: 
read last week dealing with signalling on electric railways. 
WEDNESDAY, December 19th. 
Royat MicroscopicaL SOCIETY. 
8 p.m. Meeting at 20, Hanover-equare, W. 
RO TAI. METEOROLOGICAL SOCIETY. 
8 p.m. Meeting at 20, Hanover-street, W. 
THURSDAY, December 20th. 
INSTITUTION OF ELECTRICAL ENGINEERS (DUBLIN SECTION). 
7.30 p.m. Meeting in the University College, St. Stephen’s Green, 
Dublin. Paper to be read: ‘On Electric Currents of High 
Tension and Great Frequency, with Suggestions as to the Possible 
Electric Light of the Future,’ by the Right Rev. Monsignor 
Molloy. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary General Meeting. Lieut.-Col. Crompton will give a 
lecture “On the Electrical Engineers (R. E.) in South Africa,” 
which it is hoped will be illustrated by lantern views. 


FRIDAY, December 21st. 


INSTITUTION OF CIVIL ENGINEERS, 


8 p.m. Students’ Meeting. Paper to be read: “The Use of 
Geometrical Methods in Investigating Mechanical Problems,” by 
C. E. Inglis. | | 
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THE MANUFACTURE OF CALCIUM CARBIDE. 


BY JOHN B. C. KERSHAW, F.I.C. 


(Concluded fram page 246.) 


I.—COMPARATIVE FURNACE EFFICIENCIES. 


The Deutsche Gold und Silber Scheide Anstalt Form of 
Carbide Furnace.—The latest form of furnace designed by 
this company is shown in Fig. 1. The furnace consists of two 
parts—a fixed brickwork stack or hood and a movable hearth. 
The latter is constructed in the form of a small bogie waggon, 
and after charging with a portion of the raw materials it is 
run in under the stack and is raised by chains and pulleys 
until its upper edges form a gas-tight junction with the inner 
walls. This box waggon is lined with coke, and itself forms 
the second electrode of the furnace. The other electrode 
passes through an opening in the upper or hood portion of 
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Fic. 1.—The Deutsche Gold und Silber Scheide Anstalt Carbide Furnace. 


the furnace, and is so arranged that a vertical movement can 
be given to it, and the resistance maintained fairly constant. 
Two openings for charging raw materials, and а third for 
leading away the gases, resulting from the reaction between 
the lime and coke, are also provided in the upper portion of 
the furnace. 

The best E.M.F. to use in working this form of carbide 
furnace is 60 to 65 volts, and at this pressure a current 
of 2,000 to 3,000 amperes is usually employed. The 
furnace is worked upon the intermittent principle—the 
carbide is not tapped from the lower portion of the furnace— 
but the small box waggon, when the operation of carbide- 
making is completed, is lowered and taken away upon the 
tramway lines provided for this purpose, and another 
charged box waggon is run in under the hood, raised into 
position, and the process recommenced. It is claimed that 
by working in this way the heat stored in the mass of 
carbide is utilised in forming fresh carbide from the lime 
and coke surrounding the central portion of the semi-fused 


mass, and that a higher output of carbide per kilowatt day 
is obtained. The company guarantee that these furnaces 


| shall produce 5kgs. 85 per cent. carbide per kilowatt day; and 


it is stated that in some cases the yield has been as high as 
8kgs. 

The raw materials used for charging the furnace are not 
ground finely, but are broken down to the size of hazel-nuts, 
and it is claimed that here, again, important gains are effected 
in the conduct of the furnace process, and that loss of raw 
materials as dust is avoided. The theoretical requirements of 
lime and coke are 1,440kgs. per metric ton of carbide pro- 
duced. Under the old system of working, 8,000kgs. were 
often required to yield this weight of carbide, while at Frank- 
fort the normal consumption with the coarser material is 
estimated to be from 1,600 to 1,700kgs. only. 

The advantages claimed for the furnace and process of 
manufacture described above, may be summarised as follows :— 

1. Although the process is intermittent the utilisation of 
the electrical energy is continuous. This is effected by the 
rapid removal of the charge-box of each furnace, and by the 
grouping of several furnaces in parallel on the same supply 
mains. 

2. The output of carbide per kilowatt day is higher than 
by any other system or furnace; the working costs are lower. 

3. The consumption of raw materials is lower than by other 
processes of manufacture. 

4. The consumption of the special movable electrodes is 
only about 50kg. per ton of carbide produced. 

5. The formation of dust—during the furnace operation—is 
totally avoided. 

6. The carbonic oxide gas is conducted away from the 
furnace room and can be utilised for heating purposes. | 

7. The health of those attending this furnace is not injured 
by breathing an atmosphere charged with dust and carbonic 
acid gas. 

The Willson Form of Carbide Furnace used at Foyers.— 
According to Lewes the furnaces used by the Acetylene 
Illuminating Co. at Foyers for the production of carbide are 
& modified form of the original Willson furnace. This 
furnace consisted of a brickwork chamber, through the 
arched roof of which the upper carbon electrode passed, and 
a removable truck or bogie mounted on wheels, the heavy 
cast-iron base of which formed the lower or second electrode 
of the furnace. The furnace was thus somewhat similar in 
construction to that described above; but in the Willson 
furnace no attempt was made to exclude air from the interior 
of the brickwork chamber, and the whole of one side of this 
chamber was only loosely closed by iron doors when the 
furnace was at work. The liberation and burning of the 
carbon monoxide gas inside this chamber caused much loss 
of raw materials as dust and rapid consumption of the upper 
electrode of the furnace. These and other difficulties met 
with in its practical operation, led to its modification. At 
Foyers the two ende of the bogie car containing the raw 
materials were made removable, and were built up of heavy 
cast-iron bars, each provided with a central hole for escape 
of the carbon monoxide gas produced by the reaction 
laterally, instead of vertically through the mass of materials 
above. In this way some of the difficulties mentioned above 
were overcome, and the yield of carbide named by Lewes 
was obtained. But this modified form of furnace has not 
proved entirely satisfactory. The writer has been informed 
that the British Aluminium Co., who have now taken the 
manufacture of carbide at Foyers into their own hands, have 
adopted a new form which is in many points much superior 
to that described above. 

The new furnace is continuous in operation—-that is to say, 
the carbideis tapped. The raw materials used are crushed to 
pea-size and well mixed before charging. Further details are 
not available. With this furnace one electrical horse-power year 
yield 11 tons 80 percent. carbide. This equals 4,914 kw.-hours 
per ton 80 per cent. carbide, and the consumption of electrical 
energy per ton of carbide produced is therefore over 30 per 
cent. higher than with the form of furnace described by 
Lewes. Whether the saving in working costs (labour, &c.) 
more than balances this increased consumption of electrical 
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energy, is a question which can only be answered by those in published by Dr. Frohlich, or other competent authorities, 
charge of the works at Foyers. Efficiency is, however, being showing the output of these furnaces under actual working 
sacrificed to simplicity of working—and it would certainly ba | conditions, the writer must agree with Carlson* in his views 
preferable to attain both. on this subject. | 

Тһе Gin and Leleux Form of Carbide Furnace used at With both types of furnace, however, there would appear 
Meran.—This furnace closely resembles in construction the to be possibilities of improvement in regard to the utilisation 
original Willson furnace. It consists of a brickwork chamber of the carbon monoxide gas. It is certainly a mistake to 
having one side open for the passage of a four-wheeled bogie allow this gas to burn away without any utilisation of its 
truck, containing the raw materials of carbide manufacture. | heating power. The Deutsche Gold- und Silber-Scheide 
The base of this truck is connected to the negative leads, and , Anstalt form of furnace is to be commended as the best of 
forms the secondary electrode of the furnace. | | the intermittent furnaces yet studied by the writer, in that 

The points in which the operation of this form of furnace it provides for the recovery of this gas—undiluted by air— 
differs from that of the Willson furnace are two. The brick. and capable of application to any heating operation. 
work chambers, through the arched roof of which the upper As most carbide works are run by water power, the only 
carbon electrodes pass, are connected with a powerful fan, possible outlet for the utilisation of this gas is the preliminary 
and the gases produced by the reaction between the lime and heating of the raw materials of manufacture. Some authori- 
coke at the high temperature produced in the furnace, are ties consider that the cost of the plant required for this utili- 
withdrawn from the bogie by lateral openings. | sation of the waste gases of carbide furnaces would render the 

The heat contained in these waste gases, though much below | plan uneconomical, but the writer disagrees with this view, 
that of the furnace, owing to the large volume of cold air | and is of opinion that some simple and efficient means of 
drawn in at the front of the furnace, is utilised in other | achieving this object will be evolved. 
chambers for a preliminary heating of the raw materials. The | Тһе other direction in which greater efficiency and economy 
dificulty due to the burning of the carbon monoxide inside may be expected is in connection with the preparation of the 
the furnace, and consequent destruction of the upper carbon raw materials. " 
electrodes and their holders, is thus avoided by diluting this The idea that it is essential to have these finely ground and 
gas and withdrawing it from the furnace before combustion thoroughly mixed, in order to produce good carbide, is now 
occurs. The furnaces ate worked on the intermittent prin- | proved to be incorrect; and the dust difficulty has been 
ciple, and the carbide produced is allowed to partially cool in | disposed of, by only reducing the lime and coke down to pea 
the bogies in which it is first made. By building the furnaces or hazel-nut size, and by allowing no finer material to enter 
in pairs, and by using one upper electrode for the two furnaces the furnace. 
alternately—a plan which is facilitated by the manner in It may be found that the raw materials of carbide manufac- 
which these electrodes are suspended from overhead rails — ture can be used in a still coarser state, without any deteriora- 
a practically continuous utilisation of electrical energy is tion in the quality of the carbide produced, and important 


obtained. ' savings in the cost of preparing the lime and the coke for the 
Conclusion.—These descriptions of the three most efficient furnace may thus be effected. | 
forms of carbide furnace show that the highest yields found If, as asserted by some authorities, the lime acts as a solvent 


amongst the figures coming under examination, have been for the coke at the high temperature attained in the electric 
obtained in furnaces working on the intermittent system, with | furnace, there would seem to be little objection to using both 
movable box-hearths, in which the carbide produced is allowed | raw materials without any crushing at all, provided that the 
to cool. The adoption of another form of furnace and of the con- ' proportions by weight in which they were charged into the 
tinuous system of working at Foyers, for the sake of a saving in furnace were correct. Further practical experiments in this 
the cost of labour, does not detract from the correctness of this , direction are therefore desirable. 
conclusion. Where electrical power is developed at a very Finally, the writer may repeat the remark with which he 
low cost, and manual labour is costly, it may be wise to expend | opened this series of articles. 
more kilowatt hours per ton of carbide produced, in order to Carbide manufacture has now entered upon the third stage 
obtain a reduction in the wages bill. of its development. The supply exceeds the demand, and a 
The continuous type of furnace, from which tbe carbide is severe fall in selling price has occurred. Only those factories 
tapped at intervals, is therefore being adopted in localities which obtain a high furnace efficiency, combined with low 
where power is cheap and labour dear, while the intermittent | working costs, can survive in the competition which is now 
form is in use where the opposite conditions obtain. Dr. , bound to occur between the different producing firms. Аза 
Frohlich, the electro-metallurgical expert to Messrs. Siemens | contribution to the study of furnace efficiency the figures 
and Halske, of Berlin, in a recent article,* has indeed asserted | given in these articles are worthy of careful study, by those 
that the continuous furnace will in time be generally adopted | interested financially or otherwise, in the calcium carbide 
for carbide manufacture; but until reliable figures have been ' industry. 
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RECORDER WORKING ON COMPOSITE LANDLINE AND CABLE CIRCUITS. 
BY A. DAVIDSON. 


The application of Harwood's duplex arrangement to cir- | permanently in circuit in order to give a record of what is 
cuits composed of cables and landline, as shown in the | passing through and also to show the state of the balance. 
accompanying diagram, is, so far as I am aware, novel ; and, | If B's recorder is practically unaffected when В is sending 


A Cable B NS Land-line Ros Я С Cable D 


* 


in view of the extending use of the siphon recorder for land- to D, while the signals from C to A are of legible size, the 
line work, cases may happen where it would be useful. The | same state of things will obtain at A's recorder and duplex 
diagram is almost self-explanatory, and I will only offer a | working will be possible. The arrangement can be divided 
few remarks on the working of this system in practice, В | up for sectional working by introducing earths at В and C on 
and C are the terminal stations of the landline. The signals | the apex to apex lead. The principal source of disturbance is, of 
from station D, received at C in the usual way, are transmitted | course, the variation of the insulation of the landline, but the 
direct to station A. Signals from А are similarly transmitted | recorders at A апа D are so far away electrically that 
by B to station D. The landline recorders at B and C аге | the landline balance must be out very considerably before 


* Zcits. J. Elektrochemie, Vol, VIL, pp. 1—10. * Zcits. f. Elcktrochemic, Vol. VI., p. 413. 
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the incoming signals are affected. I think it will be 
found, in all cases, that the effect of the cable capacity 
on the landline balance can be sufficiently compensated by 
tapping on а large capacity near the end of the landline 
artificial lines. In many cases this will be unnecessary, and 
a balance, so far as the distant recorders are concerned, will 
be obtained by means of a simple resistance. I should point 
out that the lower the resistance of the landline the better the 
balance will be. Well-insulated signalling batteries and 
cable transmitters at B and C are essential. There is no 
great practical difficulty in maintaining this condition as most 
stations are (or should be) provided with a direct reading 
voltmeter and milammeter, with which rapid daily tests of 
the general condition of the batteries can be taken. Ona 
duplex human relay system the arrangement practically 
amounts to the elimination of one station without introducing 
any extra contacts or moving parts. I may add that the 
system has been worked successfully over a tropical landline 
subject to heavy varying leakage. 


ELECTRICALLY-DRIYEN THREE-THROW PUMPS 
AT THE BRISTOL ELECTRICITY WORKS. 


The accompanying illustration is from a photograph of an 
electrically-driven twin three-throw feed pump plant recently 
supplied for the Bristol Corporation electricity works by 


Messrs. Merryweather & Sons (Ltd.), of Long Acre. The 
general arrangement of the plant is clearly shown by the 
illustration, and consists of a continuous-current motor placed 
in the centre of the bedplate, upon either end of which is 
carried a three-throw pump built direct on the motor axle, 
with a claw clutch interposed between the motor and the 
pumps at either end. The motor shaft runs at 400 revs. per 
min., and at this speed the combined pumps are capable 
of delivering 12,000 gallons of water per hour against a 
normal boiler pressure of 130lb. per square inch. For com- 
pactness, solidity of design and construction, and for the 
arrangement of the parts with a view to the minimum loss of 
power, this particular combination of motor and pumps 
appears to be deserving of high praise. 


Wireless Telegraphy.—Col. Hozier, on behalf of Lloyd's 
Committee, has notified Glasgow shipowners that it had been 
decided to establish experimentally the reporting of vessels 
by wireless telegraphy at Inishtrahull, North of Ireland. It 
is expected that the installation will be ready by the middle 
of January. Arrangements are also being made for night 
signalling as well as day at Kildonan, Isle of Arran. 


ON RAPID YARIATIONS IN THE CURRENT 
THROUGH THE DIRECT-CURRENT ARC.* 


BY W. DUDDELL. 


It may be thought by some that the title of this Paper is rather 
contradictory in that there should not be any variation in the 
current through a direct-current arc. I will therefore explain at 
once that I simply use the term direct current“ as implying that 
the current is supplied by cells or by a direct-current dynamo, and 
not as implying that the current is necessarily constant in value. It 
may also be as well to state that by «rc I do not mean arc lamp, 
as all the effects to be described are quite apart from those produced: 
by regulating mechanisms. 

The effect of varying the current through the direct-current arc 
very slowly, so slowly, in fact, that the carbons have time to burn 
into shape corresponding to each value of the current, has been 
investigated by many experimenters, but it is to Mrs. Ayrtont that 
the honour belongs of giving a complete investigation of all that: 
occurs when any of the variables in the direct-current arc are 
changed in any way. The other extreme, namely, very sudden 
changes in the current, has also been investigated by Mrs. Ayrton,t 
thus leaving a gap in the experimetal eyidence as to what occurs 
between very slow variations and isolated sudden changes in the 
current. The present Paper is an attempt partly to fill this 
gap by giving an account of what occurs when the current is 
periodically varied more or less rapidly over a range which is very 
small compared with the mean value of the direct current. The 
current through a direct-current arc supplied with power from any 
circuit may vary either owing to changes taking place in the circuit, 
such as variations in E.M.F. or resistance, or owing to effects in the 
arc itself, such as hissing, humming. Although any variation in 
the current naturally entails a corresponding change in the 
arc itself, it will, I think, be found convenient to classify 
the observed effects according to whether the primary cause 
ot the variation is in the arc or in the circuit which 
supplies it. 

Part I.—CatsE OF THE VARIATION OF THE CURRENT IN 
THE CIRCUIT SUPPLYING THE ARC. 

The effects of varying the current may be divided under 
four heads, viz., the effect on the P. D. between the terminals 
of the arc, on the light emitted. on the shape of the craters, 
and on the vapour column. These will be considered in 
order. I shall assume in all cases in Part I. that the 
amplitude of variation of the current from the mean is 
small, generally much less than 10 per cent., and that the 
arc experimented on is neither hissing nor humming. 

Effect on the Potential Difference produced by Variations of 
the Current.—If the current varies very slowly, then the 
relation between the P.D. current and length is that given 
by Mrs, Ayrton’s curves. Directly the rate of variation 
is increased so that the carbons have not time to burn 
into shape, corresponding with the instantaneous values 
of the current, the relation will be changed, and it is 
conceivable that ¿f the rate of variation were high enough 
and the amplitude small enough, the conditions of the arc 
would in no way be changed, so that the ratio of the change 
in P.D. to the corresponding change in current, would be a 
constant and equal to the true resistance of the arc. I shall 
show later that this assumption, which is the basis of several experi- 
ments on the resistance of the arc, notably those by Mesers. Frith and 
Rodgers, & requires a much higher rate of variation of current than 
they employed. One of Mrs. Ayrton's curves, contained in a letter by 
Prof. Ayrton to The Electrician,| illustrates very well how the con- 
nection between the P.D. and current depends on the rate of varia- 
tion of the latter. This curve shows that the /irst effect of suddenly 
increasing the current through а cored solid arc“! is to cause а 
transient rise in the P. D. between the terminals; the effect of a slow 
increase of current being, as is well known, to produce a decrease in 
the P. D. This first transient rise in the P. D. which was obtained 
with a cored-solid arc, was also, I believe, obtained with а cored arc, 
but I am unaware of its having been observed for a solid arc. 
Thinking that this might be due, as pointed out by Prof. Ayrton, to 
the extreme quickness of the phenomenon when бо! carbons were 
solid, I tried to record the transiert rise in P.D. for the solid arc by 
means of an oscillograph, the sudden increase of the current being 
obtained by discharging a condenser through the arc. This experi- 


* Paper read last night before the Institution of Electrical Engineers. 

} The Electrician, Vols. XXXIV., XXXV., and XXXVI. 

+ The Electrician, 1895, Vol. XXXIV., pp. 471, 541. 

$ Proccedinys of the Physical Society, 1896, Vol. XIV., p. 507. 

1 The Electrician, 1896, Vol. XXXVII., р. 521. 

q“ Solid," “solid-cored,” and “cored” arc mean, respectively, arc 
between two solid carbons, between one solid and cored, and between two 
cored carbons ; the top or 4- electrode being always placed first. 
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ment was successful, and a transient rise in P.D. was observed, the 
F. L. and current increasing together, but only for about «dygsec. At 
the end of this very short time the P.D. decreased with an increase 
of current in the ordinary way. 

If it can be assumed that drug this first 4 Jy ssec. the conditions 
of the arc are not changed, then the solid arc has a positive resiatance, 
contrary to the results obtained by Messrs. Frith and Rodgers, and it 
is at any rate evident that, had the frequency of their superimposed 
alternating current been 5,000 ‹ per sec. instead of 250 un per sec., 
the sign of the resistance as obtained by them would have changed, 
though I do not say that even at that frequency its true value would 
have been obtain In any method for measuring the resistance of 
the solid arc which depends on the change in the P.D. produced by 
в change of current, these changes must, therefore, take place in less 
than zohosec. in order not to allow the arc conditions to change; 
results to be described later indicate a still shorter time. I will not, 
however, pursue this subject any further, as it would unduly extend 
the length of this Paper to include a description of a complete series 
of experiments on the resistance of the arc which I have recently 
completed. 


Effect on the Light Emitted produced by Variations of the Current. — 
It is well known that the light of the arc varies when the current is 
changed, though how small and rapid the variation in current may 
be and yet produce a perceptible change in the light does not seem 
to have been investigated. Prof. Fleming and Mr. Petavel* and 
Mr. Burnie f have determined the instantaneous values of the light 
and current in the case of alternate-current arcs, and have found 
that the variation in light roughly follows the variation of the 
current; the maximum luminous intensity occurring about ; 2, ssec. 
later than the maximum current Herr Görges f has also noticed 
that the variations in the current due to the teeth on the armature 
of a dynamo produced an appreciable variation in the light at the 
rate of 300 per sec. 

In order to test how rapid and how small a variation of the 
current from the mean could be detected in the light of the direct- 
current arc, I arranged an arc so that its image as seen through a 
central slit parallel то the carbons was projected on to a rapidly- 
falling photographic plate, the instantaneous value of the current 
being recorded simultaneously on the same plate by means of an 
oscillograph. "The small, quick variations of the current лк 
the arc were produced by passing the oscillatory discharge of a 
condenser in series with a self-induction through it, so that 
the arc current consisted of a large constant part on which 
was superimposed a small ripple which died away after a few 
oscillations. By this method P find that in an 8-ampere solid arc 
a distinct variation is produced in the light emitted by both the + crater 
and the vapour column when the amplitude of the variation of the 
current from the mean is only 3 per cent. and the frequency of these super- 
imposed variations is as large аз 4, 300 ~ per sec. At this frequency 
the variation in light became indistinguishable when the amplitude 
of the variation of the direct current was reduced to 2 per cent. 
Owing to the difficulty in estimating the points of maximum density 
in the band on the plate which represents the light emitted in con- 
sequence of the smallness of the variation of the current and therefore 
of the light, I was unable to be certain whether the maximum light 
Jags behind the maximum current; but if it does, the lag is very 
slight, not exceeding 19590 sec. for an 8-ampere solid arc. It must 
be remembered that the above variations of light are those of the 
actinic rays which affect the photographic plate ; the visual rays will 
probably vary in a similar manner, though possibly not to the same 
extent, 


Effect on the Craters produced by Variations of the Current.— 
Mrs. Ayrton tells me that she noticed that the variations in the 
current used by Messrs. Frith and Rodgers, who superimposed an 
alternating current of 05 to 1-0 ampere R. M. S. value at frequency 
of 100 ^, per second on a 10-ampere direct-current arc, so altered 
the shape of the ends of the carbons that she could easily distinguish 
them from normal carbons formed without any variation in the 
current. I find that if the superimposed alternating current be 
reduced to 0-1 ampere under the same conditions, the ends of the 
carbons appear unaffected. 


Effect on the Vapour Column produced by Variations of the Current.— 
Sounds.— Corresponding with each value of the current through the 
arc there is probably a definite cross-section of the vapour column, 
80 that if the current varies rapidly through an arc of fixed length 
the volume of the vapour will also vary and sound-waves will be 
given out. This, I believe, is the generally accepted explanation of 
the humming of the alternate-current arc. In the case of the direct- 
current arc, sounds are alao emitted even when the variations in the 
current are very slight. For example, the variation of current caused 
by the commutator segments of a direct-current dynamo passing 
under the brushes can be heard in the arc. This variation of the 
current caused by the commutator segments, even when in good 


* Proceedings of the Physical Society, 1896, Vol. XIV., p. 115. 
t The Electrician, 1897, Vol. XXXIX., p. 849. 
$ Electrotechnische Zeitschrift, 1895, Vol. XVL., р. 548. 


condition, was found by Messrs. Frith and Rodgers* in the case of a 
5kw. two-pole machine to vary between 2:5 per cent. and 9 per cent. 
of the mean current according to the position of the brushes, 

Another striking example of how sensitive the arc is to 'small 
variations in the current is furnished by the fact that a Wehnelt 
interrupter, working an induction coil on the direct-current street 
mains, will cause any.arc supplied by the same mains to give out the 
same noise as the interrupter itself, even when а considerable 
distance intervenes between the place where the arc is connected 
with the mains and where the interrupter and coil are joined on, as 
observed by Herr Simon, f Mrs. Ayrton, and Mr. Jervis Smith.: It 
must be clearly understood that the arcs here referred to are normal 
silent arcs—that is, if they were supplied with а really steady 
current they would have been practically silent.$ 

In order to determine what variation in the current was neceseary 
to cause the arc to emit л clearly audible note, the current from 8 
high-frequency alternator, kindly lent by Sir D. Salomons, was 
superimposed on the direct current by the method shown in Fig. 1. 


Fic. 1. 


The current from the alternator passes through a condenser, F, з 
dynamometer, D, and the arc in series ; and 1t is practically pre- 
vented from flowing through the cells which supply the arc by the æli- 
induction L. The direct current is prevented from flowing through 
the alternator by the condenser F. It was found by this means that 
a 10-ampere direct current, solid or cored arc, length 3mm. to 5mm., 
would produce a distinct note, even if as small a R. M. S. current 
as туу ampere, as measured by D., was superimposed on the direct 
current for frequencies of the added current from a few hundred up 
to 8,000 & per sec. Thus a variation of the order of 1 part in 10,000 
from the mean current will alter the vapour column sufficiently to produce 
sound-waves, Further experiments with another alternator aud К.М.5. 
superimposed currents of 2% ampere to ,!, ampere on а 10-ampere 
solid arc, proved that the sounds only became inaudible at fre- 
quencies approaching 30,000 co per sec. At these frequencies I 
am uncertain whether the аге had really ceased to give a note, a 
the ear fails to detect sounds of so high a pitch. This sensibility of 


the arc for very small changes in its current explains the fact that 
not only can rapid variations of current in any circuit supplied from 
the same generator as the arc be heard in the arc, but also variations 
of current which occur in a totally independent circuit supplied by 3 
separate generator can be detected in the arc due to mutual induction 
between the two circuits. i 

Arc as a Telephone Receiver.—The fact that the arc is sensitive to 
such small variations in the current and over such a wide range ? 
frequency, at once suggests that the direct-current arc might be zp 
as a telephone receiver. This suggestion, which was made gi 
leader of The Electrician in 1299, had already been carried out DY 
H. Simon|| in 1898. The method used by H. Simon for superimpo in 
a microphone current on the main arc current is shown in Fig 4m 

* Proceedings of the Physical Society, 1896, Vol. XIV., p. 507. 

t Annalen der Physik und der Chemie, 1898, Vol. LXIV., p. 259. 

+ The Electrician, 1899, Vol. XLIV., p. 16. ity 

$ Absolute silence is almost imposible, as the least want of hcmogene 


or impurity in the electrodes causes small spits and sounds. 
| Annalen der Physik und der Chemie, 1898, Vol. LXIV, p. 255. 
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which A and B are two coils having mutual induetion, and M the 
microphone. The current through A varies when M is spoken into 
And induces E.M.F.s in B, which vary the current through the arc 
in such a way that it reproduces sounds and even speech distinetly. 
The variation of the current through the arc obtained by this method 
is not as large as it might be, as the E.M.F.s induced in B have to 
send currents round the whole arc circuit, including any steadying 
resistances, and also through the self-induction in the armature, if a 
dynamo is used, instead of only through the arc where the varying 
currents are actually required. 1 have obtained a better result by 
replacing the alternator of Fig. 1 with a microphone and mutual 
induction as shown in Fig. 3. Aand B are the two coils of a mutual 
induction, F a condenser of about two or three microfarads. and L 
a high self-induction, the object of the self-induction being to qe 
the microphone currents flowing round the cells instead of ugh 
the arc. With this arrangement and suitable arc conditions, to 

explained later, the arc will speak sufficiently loudly and clearly to be 
heard at a distance of 10ft. to 19ft. in a quiet room. The sound-waves 


2 


R, L 
+ ) 0 ( 


Fic. 3. 


given out by the аге are, therefore, of such an intensity that when 
‘the energy is spread over an area of 20ft. diameter, the ear placed 
at any point can hear speech distinctly. It seems probable that if 
all the energy available could be collected and concentrated on the 
ear, very powerful sound-sensations might be produced. 

The loudness of the sounds given out by the arc is increased 
‘by lengthening the arc, as this increases the volume of the vapour 
-column which emits the sounds. It would also seem as if increasing 
the main current which increases the cross-section of the arc 
‘should also be beneficial, but experimentally I have not found any 
-appreciable gain. The best results have generally been obtained 
with a current of 10 amperes to 12 am carbons 11mm.to 13mm., 
and an arc length of 20mm. to 30mm. To obtain these long lengths 
with ease, it is necessary to use cored carbons or some other means 
of introducing foreign bodies, such as salts of potassium and 
sodium, into the arc, for there is not much doubt that the stability 
-of the arc between ordinary cored carbons is due to the presence 
-of potassium silicate in the core.* (See also Appendix I.) These 


Fio. 4. 


salts may be introduced either bv soakiug the carbons in their solu- 
tion, or by using them ascores, Mr. Jervis Smith has recommended 
the insulator glass as a core, which I find works well. 


Arc as a Telephone Transmitter.—Before leaving the subject of the 
use of the arc as a telephone, it will be convenient to consider its 
use аз а ор transmitter, though this subject strictly belongs 
to Part II. of this paper. H. Simon found that if he replaced his 
microphone in Fig. 2 by a telephone receiver, any sounds made near 
the arc were heard in the receiver. In this case, as before, I find it 
preferable to modify his method by connecting the receiver in series 
with а condenser between the terminals of the arc, as in Fig. 4. A 
sound wave striking the arc may affect it in two ways, either by 
vibrating the arc as а whole and varying its length, or the waves 
of condensation and rarefaction may alter the cross section of the 
arc ; both of these effecta will tend to alter the apparent resistance of 

* See Duddell and Marchant, Proceedings of the Institution of Electrcial 


Engineers, 1899, Vol. XXVIIL, p. 66; Blondel, International Congress of 
Electricity, Paris, 1900 


the arc, and hence vary the current through ít. The sounds obtained 
in the telephone receiver when using the direct-current arc as a 
transmitter are not generally very satisfactory, as, besides not being 
very loud, they are obscured by the extraneous sounds due to the 
small spits and hisses which occur in the arc each time the air gets 
to the 4-crater due to any slight defect in the carbons. If a common 
pair of carbons be used containing cracks and пара les, the noise 
in the receiver is sometimes unbearable, although there is no outside 
source of disturbance of the current through the circuit. |, . 

In all experiments on the arc as a telephone transmitter or receiver, 
it is essential that the current generator should be free from rapid 
variations, or extraneous sounds will be produced. If a dynamo 
has to be used, then the variations of the current produ y the 
commutator segments may be minimised by inserting a large self- 
induction in series with the атс, as in Figs. 1, 3, and 4. This 
self-induction serves the double purpose of keeping extraneous 
variations of the current out of the arc, and of preventing the varia- 
tions we desire to observe from being dissipated in the source of 
supply. Thus we see that the dtrect-current атс is not only extremely 
sensitive to small variations in its current of almost any frequency, 
but also that it is affected by such small changes of outside conditions as 
sound-waves produce. Whether this sensibility can be turned to 
useful account in telegraphy or telephony remains for future 
experiment to decide. 


PART IL—CURRENT CAUSED TO VARY. BY THE Авс. 


Humming.—Mr. Trotter* discovered that the direct-current hum- 
ming arc rotates, including а coma-like appearance at thd + crater, 
and he also found that the current through the arc varied periodi- 
cally, the frequency of these variations being the same as the pitch 
of the humming sound produced, and as the speed of rotation of 
the arc. In order further to investigate the connection between 
the variation of the light P.D. and the current, I have recorded the 
P.D. and current by means of an oscillograph, the humming arc 
experimented on being used as the source of light to illuminate the 
oscillograph mirrors. The arc was so inclined that only the light 
from the +crater and a small part of the vapour column reached 
the mirrors. So that the density at any point of the lines represents 
the photographic intensity of the light emitted at that instant in 
the direction of the mirrors by the + crater and part of the vapour 
column, and the distance of the point from this zero line measures 
the P.D. or the current as the case may be. 

А typical example of the variations observed in the humming arc 
is given in Fig. 5, from which it will be seen that the P.D. current 
and light emitted in a fixed direction vary ina regular periodic 
manner with the same frequency. The variation of the current, 
which is about 6 per cent. from the mean, is not sufficient to account 
for the large variation in the light emitted in the direction of the 
mirrors. This periodic variation of the light is most probably due to 
the fact that the arc rotates so that the -+ crater alternately either 
supplies light to the оар: mirrors, or is prevented from doing 
so by being on the other side of the + carbon. The periodic time 
of the variations of the light will, of course, be unaffected by а 
change in the position from which the arc is observed, but. the times 
at which the light maxima occur 1 to the times at which 
the current is a maximum will depend on this position. Thus besides 
the rotation of the humming arc and the variation of the current 
observed by Mr. Trotter, I find that the light and P.D. vary with the 
same frequency, so that in the humming arc the frequencies of the rota- 
tion of the arc, and of the variations in the P. D. current, and light 
emitted tn a given direction, are identical. with the pitch of the note 
given out. 

Hissing—It has been shown by Messrs. Frith and Rodgerst and 
by Messrs. Duddell and Marchant,$ that when a direct-current 
arc supplied from a constant source hisses, the current through it and 
the PD. between its terminals vary rapidly ; and M. Blondel !| and 
Mr. Brown have also found that the light emitted varies. If the 
current through the humming are be increased until the arc hisses, 
the variations in P.D., current, and light change, I find, in a most 
striking manner from the regular periodic variations of Fig. 5 to the 
very irregular variations shown in Figs. 6 and 7. In. spite of the 
very irregular nature of the variations, which irregularity is not 
surprising in view of Mra Ayrton's explanation of the cause of 
hissing given before this Institution last year, I think that they can 
be separated into two kinds, a large comparatively slow variation, and 
а rapid superimposed one. The light given out is alternately bright, 
with rapid variations in intensity, a to b, Fig. 6, and dull with hardly 
any variations, b to с; the slow variation of the light correspondin 
with the larger variation of the current: the maximum light an 
current do not, however, occur simultaneously. 


* The Electrician, 1894, Vol. XXXIII., p. 298. 

t In Figs. 5, 6 and 7, the centre line is not the zero line, but represents 
20 amperes and 40 volts. 

t Proceedings of the Physical Society, 1896, Vol. XIV., p. 520. 

§ Journal of the Institution of Electrical Engineers, 1899, Vol, XXVIII., 

| La Lumière Électrique, 1892, Vol. XLIII., p. 54. (р. 86. 

© Physical Review, 1898, Vol. VII., р. 210. 
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In view of the explation given in the case of the humming arc that 
the large variations of the light is due to its rotation, and in view of 
the fact that the hissing arc 1s also probably rotating, as pointed out 
by Mrs. Ayrton, I think that the larger variations of P.D., current, 
and light in the hissing arc must also be due to the rotation of the 
arc, Ifthis is the case, then the brighter parts of the curves are 
ыо by light from the + crater, and the rapid variations of 

ensity chiefly present in these of the lines are due to the 
rapid variation of this light from the + crater. Now these rapid 
variations in the light correspond with the small rapid changes in 
the current and the P.D., во that the rapid variations of P.D. 
and current corr with the variations of the light emitted 
by the + crater, and the large slow variations with the rotation of the 
arc as а whole. Considering one of the larger light maxima, 
say from a to b, or c to d, Fig. 6, during which the oscillo- 
graph mirrors receive the light from the + crater without ‘being 
obstructed by the carbon, it will be seen that in many cases the 
maximum light and minimum P.D. occur practically at the same 
instant, whilst the maximum current occurs later than the light maxi- 
mum. This is the opposite to what occurs when the current through 
the arc is varied by any change in the circuit, for in this latter case t 
maximum current occurs before the light maximum. 

The periodically recurring sequence of events in the hissing arc is 
thus probably as follows, putting aside the rotation of the arc as a 
whole. Owing to the crater becoming too large for the end of the 
--carbon, the air obtains access to the crater surface as found by 
Mrs. Ayrton, the oxygen of the air there combines with the carbon, 
causing a rise of temperature, an increase of brilliancy, a drop in the 
P. D., followed very slightly later by a rise in the current. I think 
that the above observations on hissing and humming are explained 
by, and confirm, the fundamental nature of Mre. Ayrton’s discovery 
of the cause of the hissing of the arc. 


Sounds Emitted by Very Short Arcs.—A very short hissing arc, 
so short that ка no light can get out from between the 
carbons, sometimes produces a shrill whistling sound, accompanied 
by а small tongue of flame. The variation of P.D. and current 
for such an arc are given in Fig. 8, in which the current and P.D. 
have varied between two limits—viz., 99:5 amperes at 24 volts, and 
28 ч at 9:5 volts, the former of which would produce a hissing 
arc, while the later values of the current and P.D. can only be 
explained on the assumption that the arc is short-circuited by а bad 
contact, such as a loose piece of carbon. The whistling sound is 
1 due to the periodical short-circuiting and re-lighting of 
the arc. 

Sounds Emitted by Very Long Arcs.—The frying sounds emitted by 
very long arcs, noticed by Mra. Ayrton, are probably due to the 
fact that long arcs are very sensitive as telephone receivers, as men- 
tioned in Part I., so that very slight variations in the current will 
cause them to give out sounds. In confirmation of this it may be 
mentioned that a very long silent arc can be obtained if the arc is 
бр with current from accumulators which are not in use for any 
other purpose, and if the arc circuit be во arranged that no variations 
of the current can be induced or produced in it by causes outside the 
arc. If, on the other hand, the direct-current arc be supplied by a 
dynamo, or if the are circuit be placed so that there is mutual 
induction between it and leads carrying a dynamo current, then the 
long arc will give out a sound corresponding with rate at which the 
dynamo segments the brushes. This explanation was, I believe, 
first suggested by Prof. Ayrton and Mr. Mather. 


Intermittent Arcs.—If a direct or alternate-current arc be blown out 
by means of a jet of air or CO,, or by means of a transverse magnetic 
field, it will, under suitable conditions, re-light itself; and if the 
blowing be continued, the arc will be extinguished and relight itself 
again and again with great rapidity, giving out a harsh sound. The 
rapidity of these intermittances may be very great ; M. Blondelt has 
found them to be as high as 3,000 to 4,000 per sec. in the case of 
the alternate-current arc, and M. Abrahamf has obtained 100,000 
йг sec. in the case of the flame discharge. It was suggested by 

f. Fitzgerald that this intermittance of the arc might be used to 
р some high-frequency alternating current which I required. 
therefore tried rendering a direct-current carbon arc in series, with 
a selfinduction intermittent by means of a magnet. With this 
arrangement the rate of intermittance was irregular and not 
very high, probably Kei to the E.M.F. of my source of suppl 
being too low, although E.M.F.s up to 300 volts were employe 
In order to try and overcome this irregularity, I connected 
a condenser (about 5mf.) between the terminals of the arc, when 
to my surprise I found that the direct-current arc was intermittent 
even when not blown in any apparent way either by a stream of gas 
or by a magnetic field,and further, that no self-induction in series with 
the arc was n : 

Here, then, was a puzzle—a direct-current solid arc burning under 
ordinary conditions with resistance in series, and supplied with 
current from accumulators, became intermittent and gave ont a 

* The Electrician, Vol. XXXIV., p. 338. 
t La Lumiire Électrique, 1893, Vol. XLIIL, p. 54. 
+ Société Francaise de Physique, “ Séances, 1899, II., p. 70. 


musical note on simply shunting the arc with а condenser. Leads 
were, of course, employed to connect the condenser as a shunt to 
the arc, and on twisting these leads together so as to destroy the 
small amount of self-induction which they possessed, I found that 
the musical note stopped, to be started again on separating the leads ; 
and on interposing in the condenser circuit a loose coil of wire, the 
sound was greatly magnified. Hence the true statement of the facts 
is that given in the next paragraph. 
(To be concluded.) 


ON THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIVE. 
(Concluded from page 239.) 


The following is an abstract of the conclusion of the 
discussion on Mr. Langdon’s Paper on the above subject 
before the Institution of Electrical Engineers, which took 
place on December 7th :— 


Mr. ROBERT HAMMOND remarked upon the immense new field which 
the Paper showed was opening out for the young as well as for the old 
electrical engineer. It was impossible, in thinking of this vast field, not to 
be reminded of the great achievements that electricity had made in the 
past. Mr. Langdon, in a moat painstaking Paper, had pointed out still 
another field for the electrical engineer—viz., the surperseesion of the 
steam locomotive. 'There had been some very bold conceptions in that 
Institution, but, as a constant railway traveller, there hardly seemed to 
him a happier suggestion than that we should do away with the period 
when we rode behind а chimney and got very uncomfortable with dirt or 
dust, just in the same way as we formerly were content to be illuminated 
at night with a light that was competing with us for the oxygen that was 
necessary for our life. Mr. Langdon was entitled to their thanks because 
he not only came forward and said that such a thing in bis opinion was 
possible, but he showed from A to Z how the thing could be carried out. 
He did not hesitate to suggest certain methods of generation and distribu- 


-tion of electrical energy. He set out the capital outlay that his scheme 


would cost ; he dealt with an actual 50 miles of line and went into the 
question as to how he would place his substations ; of his primary and 
secondary voltage, and worked out the actual cost. He finally compared 
his costs with those which have been recorded by the great railways for so 
many years, and had shown that on the average costs of a large number of 
years he was prepared to see a saving of over a quarter of a million, and, 
moreover, in taking the average cost for a great many years he waa taking & 
figure which was really unfavourable to his argument because it was well 
known amongst railway men that costs had tended to increase. Mr. Raworth, 
in a particularly happy speech, at the last meeting deprecated criticism of 
the details of the author’s scheme, and begged us to confine ourselves to 
the financial aspect. Well, it was manifest to all of them that, as far as 
railway directors or shareholders were concerned, they cared little about 
the methods, and they would adopt this new plant or not, accordingly as 
it would increase or make more certain their dividends. But he could not 
follow Mr. Raworth in his suggestion that the proper way of dealing with 
the Paper was to deal with it asa question of principle. A certain scheme 
had been laid before them, and it ought to be studied. Mr. Robinson, for 
instance, had pointed out that, in his opinion, instead of having one central 
station economy might be obtained by having some five stations, and the 
best compliment to pay Mr. Langdon was that they should discuss the 
details of his Paper instead of confining themselves to the general 
principle. Of course, the Paper could easily be summed up. The two 
main points were: (1) Was the plan of running full-gauge railways hy 
electricity feasible? and (2) were the estimates laid before them in 
connection with this scheme sound or not? With regard to the feasibility, 
he thought they might unhesitatingly let it go forth to the world that the 
opinion of the Institution was that railways could be run electrically. They 
had sufficient data before them to uphold this opinion, and, moreover, it 
was being done at the present time. For the past 18 months the 
Burgdorf-Thun line had been running, which, as many of them knew, 
was a full-gauge railway. It had a length of 25 miles, and, comparing 
it with the plan laid down by Mr. Langdon, he mentioned that the 
primary voltage on that line was 4,000, and was reduced to 750 volts 
on the cara. In addition, there was a line actually in course of con- 
struction by Mesers. Schuckert and Messrs. Ganz & Co., in Northern Italy. 
The first section was for 70 miles, and this eventually would be increased 
to 110 miles. On the Burgdorf-Thun line the sub-stations were placed 
2 miles apart, whereas on thie Italian line they were placed 10 miles 
apart, aud the extraordinary plan was being put into vogue of running 
with a primary voltage of 20,000, and reducing only to 3,000 volts on the 
cars. When he was in Budapest a short time ago he, in company with 
Mr. Otto Blathy, went over. the trolley portion of the line there, and there 
again they were using a secondary voltage of 3,000. He had gone care- 
fully through the figures in the Paper, and considered the estimates of 
working costs sound. He also considered the idea suggested by Mr. Robin- 
son worthy of consideration, but the question of water facilities supported 
the large central atation theory. The problem in England differed from 
the problem in any other part of the world, in that we had coal at 
Ча. 114d. per ton, which could easily be taken to the point where it can be 
best used. е 
Mr. HOY, of the Lancashire and Yorkshire Railway, sent a letter point- 
ing out what he thought was а misconception on Mr. Langdon's part, in 
the following sentence: The main gain, however, is to be found in the 
economy of а stationary, as against an itinerant generator, as well as in 
the fact that much coal is consumed by goods and mineral trains when 
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shunted, and by all trains when standing at stations, the whole of which 
would be saved if worked by electricity." He begged to say that this was 
not so, very much the reverse. Mr. Laugdon's stationary engine would 
be continually revolving, and coal would be consumed to produce these 
revolutions, although it may not be doing any legitimate work. On the 
other hand, the moment a locomotive came to a standstill the wheels ceased 
to revolve. Therefore the consumption of fuel in the fire-box was a 
negligible quantity, and the conditions of economy were more favourable 
than those which took place in a domestic fi te. The engine driver 
who knew his business closed his damper when he was put into a siding 
or was stopped for any length of time, a course of treatment which, if 
continued, would result in the fire going out altogether. The fire was, 
therefore, very sensitive to fluctuations of load, hence the economy. 
Prof. GEORGE FORBES thought it was hardly & Paper to be brought 
before the Institution. То his miud it was of а too general a character, 
and evidently had not been worked out in its fullest details. The result 
that a stationary engine was cheaper than a locomotive had been known 
for years, and if Mr. Langdon had read the Paper before the Society of 
Arts, or published it before some popular audience, it would have deserved 
unqualified praise in every way, as bringing attention to a subject which had 
been interesting engineers for a large number of years. The subject was 
an old one, and if, in discussing the point, he drew attention to the work 
he had done himself, it was not with the least idea that he stood alone. 
The subject had been common conversation for the last 25 years, but the 
only new facts brought to light which had not been common knowledge for 
25 years were the number of trains passing between two Midland stations. 
The reet of the facts in the Paper were perfectly accessible to everybody 
who had been discussing the matter. While alluding to the two stations 
he pointed out that Mr. Langdon had chosen the most favourable instance 
that was within his cognisance to illustrate the electrical side of the 
question, but no system such as has been considered for supplying 
electric power from central stations would prove advantageous 
unless there was an almost continuous service of trains. With a 
train every two hours or so tbe stationary engine lost а good deal 
of its economy. He first drew attention to the great desirability of intro- 
ducting electricity on lines of railway in & lecture in Glasgow in 1879 ; in 
1881 he communicated an account of the same thing to Zhe Times and the 
Society of Arts, and continuously from that time onwards himself and 
others had been discussing the problem and had long ago arrived at the 
conclusion that a stationary engine consumed less coal than a locomotive. 
In the ordinary course of his profession he had been obliged to investigate 
very closely the different methods upon which such a service can be given. 
Consequently, at the time when the City and South London line was 
started, Mr. Greathead had asked him to report upon different methods 
and the way in which that railway could be operated. This line was 
originally. inteuded for a cable railway and this was the first job for which 
he had had to estimate figures for costs and workiog expenses. In 1897. 
98 he was employed by the Egyptian Government in surveying and report- 
ing upon the Nile cataracts, and this had resulted in the then Sir Herbert 
Kitchener consulting him about the desert railway from Wady Halfa, a 
distance of 150 miles. The Sirdar fully saw the point laid before him— 
viz., introducing stationary engines at Wady Halfa and laying down wires 
to work electric locomotives to carry materials for construction and 
the water, but time was pressing and it was impossible to get the 
materials up. He had also been asked by Sir William Garston, 
Assistant Secretary of Public Works, to pay particular attention to 
the feasibility of working the Nile railways electrically, and conse- 
quently he had had to go into the question of capital cost and 
working expenses. He had also had to treat with other railways 
in other parts of the world. In 1897 the editor of the Engincering 
Magazine, whom he was not acquainted with, happening to know that he 
had done something in this direction, asked him to write an article for that 
magazine which was simply a very popular account. He then gave several 
extracts from his article which, he said, really contained the same conclu- 
sions arrived at by Mr. Langdon. In conjunction with Mr. Hammond’s 
proposition that the details of the scheme should be discussed, he did not 
think Mr. Langdon would claim to have gone into all the different ways in 
which this could be done. Otherwise he would criticise them very severely : 
at any rate he would put forward the very opposite opinions. Mr. Langdon 
said: Midway in the 50 miles of railway is the central station containing 
four 2,500kw. three-phase or other characteristic 10,000-volt generators. 
At this pressure current is distributed to sub-stations, each serving 10 miles 
of railway, where the potential is converted to 600, from whence it is 
carried to the contact rail. Ur the centre 10-mile section may be provided 
for by direct-current generators served from the same steam plant.” He 
could only say that there was not a single item in that that seemed to be 
the right thing for the purpose. He knew it was not fair to state an 
opinion in that general way but if he were to go into the whole of the 
methods by which he considered that such a line ought to be worked upon, 
too much time would be occupied besides involving much more laborious 
calculations than the Paper iteelf. But since Mr. Hammond asked that they 
should go into details he had looked into some of the figures, to a slight 
extent, as to the cost of the go and return cables upon which Mr. Langdon 
proposed tospend £70,000. As this was based upon 600 volts pressure and had 
to serve a distance of 5 miles from each sub-station his own general result 
was that these copper conductors would be 6°6 sq. in. to give a 10 per 
cent. loss at the midway point. This being во, the total expenditure on 
this head, if he had understood the Paper, would be some £330,000 and 
not £70,000. In conclusion, he said that he probably had seemed more 
critical than he intended to Le, and repeated his previous statement as to 
the desirability of the Paper for any other institution than the Institution 
of Electrical Engineers. 
Mr. HUDDLESTON, chief engineer of construction of the Central 
London Railway, was of opinion that points of detail should be discussed, 
especially those dealing with the various savings anticipated by the author, 


and he chiefly confined himself to the question of coal censumption. But 
firat of all, he thought Mr. Langdon had entirely under-estimated the work 
required to be done on heavy railways such as was encountered in connec- 
tion with steam locomotives, Ая Mr. Haworth had pointed out, the 
tractive efforte, given in column 7, Table IV., were only applicable to high 
speeds, and, moreover, were calculated for а comparatively straight and 
level road. But these things did not exist in practice. In reality they 
should calculate for very uneven roads and heavy loads. If they divided 
the tractive effort by the load they would find that Mr. Langdon had 
obtained the startling result that a mineral or goods train gave a resistance 
of only 54lb. This was impossible on railways in England. The ordinary 
goods train unloaded had a natural resistance of 10lb. on a straight road, 
whilet on an ordinary average road the resistance was increased enormously. 
Going uphill the engine had to pull, and coming down hill it was usually 
necessary to apply the brakes, and there was frequent starting and stopping. 
The power given out was very much larger than that estimated—viz, 
183 n.r. to drag 500 tons; and figures in Mr. Johnson's Paper, mentioned 
by Mr. Langdon, bore out his statement in this respect : , moreover, 
which related to a series of tests on the Midland Railway. A Paper had 
also been read before the Institution of Civil Engineers giving figures 
relating: to an elaborate set of tests on the South Western Railway 
to determine the coal consumption. Express trains had been utilised, 
which, weighing 250 tons, took about 501Ь. of coal per train mile ona 
fairly easy road. Mr. Smith, in a Paper before the Institution of 
Mechanical Engineers, obtained a figure of about 401Ь. in a set of tests oa 
the North Eastern line with ordinary good north country coal. Webb, 
on the North Western Railway, only a year ago, with a 420-ton train, 
obtained a coal consumption, with a compound engine, of about 4410, per 
train-mile. All these averaged about the same. The horse-power required 
in the tests mentioned were: South Western 600 н.р., and the North 
Eastern from 550 н.р. to 800 H.P. Mr. Langdon gave an average of 
477 н.р. for express passenger trains, which ought to be taken at a higher 
figure, say 600 H. . Мг. Langdon's figures for ordinary passenger trains 
seemed to suggest that very little power was required for the weight of the 
train—viz., 182 Н.Р. per train hour for a 300- don train. But there was 
а lot to do on account of acceleration due to stopping and starting, and the 
figures were evidently calculated assuming that the apeed was regular 
and the load regular. The last two items in this column 8—rit, 
295 н.р. for a train weight 400 tons and 183 н.р. for a goods 
train of 500 tons should both be nearer 400 H. . each. Certainly 
no locomotive superintendent would say that a mineral train of 
500 tons would take less than 400 H.P., a statement which could be 
proved if necessary. In fact, generally speaking, Mr. Langdon had under- 
estimated the whole of his power. Again, he had estimated for a 
consumption iu the power-house of only 3lb. per kilowatt, a figure ths 
had not yet been obtained with the steadiest load in any power-house ш 
England, and with a railway a steady load was not to be obtained It 
might vary from 60 per cent. to 140 per cent. Curiously enough, there 
were several electric railways in England, and two of them were well known 
tohim. Both of them had compound engines in the power-house ; 
had more trains per hour than Mr. Langdon estimated, yet their 
consumption did not compare favourably with the District Railway. 
Mr. Cunnidgham had given an average of O Alb. for the Central London, 
but this could not be compared with the kind of railways Mr. Langdon 
taken as his basia, because on the Central London there were short distance 
between the stations and consequent frequent starting and stopping. 
similar state of affairs existed on the Underground, with this difference 
the Underground was a practically level line, whereas the switchback 
construction of the Central London performed 30 per cent. ‘of the 
work of acceleration, yet the coal consumption on the District 
only 0'25lb. per ton-mile, He was quite aware of the fact ths 
the best quality of coal was used on this line on account of We 
fumes, yet all this difference could not be traced to the fact of burning 
South Wales coal. Probably on the electric lines their coal consumption 
would come down to 0°3lb. with South Wales coal, but they would hate? 
hard job to get past 0°251Ь, All this proved his statement that Mr. Langit 
had under-estimated considerably, and with our present knowledge ° 
electricity he did not see how they could expect an economy of this sort. : 
Мг. А. А. C. SWINTON disagreed with Prof. Forbes as to the ges 
bility of the Paper for the Institution. Until he had heard Prof. For» 
speak he was under the impression that everybody thought it eminent 
suitable, and he himself thought it one of the most interesting and sugRe" 
tive Papers we had had for a long time. It was only about a year it 
that he had had a conversation in London with a very eminent authority 
upon matters of this kind—viz., Mr. George Westinghouse, and 1 аў 
gathered from this conversation that Mr. Westinghouse did not Coh% ig 
plate tlie possibility of the adoption of electricity for main line Ку КТ 
the least. However, very shortly Mr. Westinghouse thought jc: 
suburban traffic in America would be run almost entirely : 
trically. Personally, he had looked into the question with the 
to а contemplated line and had made some estimates of wha 
scheme would cost. The line was about the same length as 
by the author—viz., just over 50 miles, whereas Mr. Langdons 
under 50 miles, and his calculations gave him £523,000 against feased 
but there the resemblance, he was sorry to say, stopped. He con what 
that he did not understand Mr. Langdon's figures with regard e w was 
Prof. Forbes had called attention to—viz., cables and contact r 0001 It 
he going to do what was necessary in this direction for £140, 


0 
would be very interesting if Mr. Langdon would give further dm vi 
these two items. In his (Mr. Swinton’s) case the power requires. me, and, 


much less because there were fewer trains running at on don, 
although his total expenditure came to about the same as N by 
much less was represented by generating plant, and a great d ne point 
plant for distribution in cables and trolley wire. But there #88 ж 

where an economy might be obtained, and of which Mr. Langdon 


THE ELECTRICIAN, DECEMBER 14, 1900. 


275 


taken advantage. Mr. Hammond had already referred to the Burgdort- 
Thun line, and they knew that this was worked directly by three-phase 
currents. There were no rotatory transformers, and he believed that the 
voltage on the motors was 750. This was not very different to the voltage 
allowed by Mr. Langdon, while Mr. Hammond had referred to a line where 
they were going to use 5,000 volts on the motors. He did not know of 
anything—except, perhaps, the Board of Trade regulations— which was to 
prevent the use of considerably higher voltages than 600 upon the motors, 
and if in using higher voltages we could successfully employ three-phase 
motors, and save the rotatory transformers, there would not only be a 
considerable saving in capital cost, but also an increased efficiency, and, 
more important stil, no necessity for attendance at the sub-stations. 
Where tbey employed rotatory transformers they must have attend- 
&nce, but static transformers could be shut up and left to themselves. 
Since the reading of the Paper he had seen Mr. Brown, of Brown, Boveri & 
Co., who in answer to a question had stated his intention, if asked to 
design a line of railway in England, of following exactly the same practice 
as had had been used on the Burgdorf-Thun line—viz., three-phase motors 
without rotatory transformers. His last point was in connection with 
Mr. Robinson's remarks—viz, the question of the economy of large 
stations. Some of them had spent many weeks last year in trying to 
persuade a Committee of the House of Commons—and they did persuade 
them—that there was economy in large stations. If there was no economy 
in large stations there was no advantage in electric power bills : it was the 
whole gist of the matter. Mr. Robinson and some people seemed to think 
that the whole matter was merely a question of how шару pounds of coal 
were required to produce а horse-power in an engine ; but coal was only a 
small item. There was the question of capital cost. Did Mr. Robinson or 
anybody else suggest that a atation for 10,000kw. costs ten times as much 
as one for 1,000kw.? 

Mr. ROBINSON : It coats twice as much as one for 5,000kw. 

Mr. SWINTON thought this might possibly be the case, but he would 
not agree to it. Further, when using a 10,000kw. station it was possible 
to do all manner of things that could not possibly be done with a 1,000kw. 
station, and which they could not afford to do with 5,000kw. Personally 
he would not put in 10,000kw., but was more inclined to put the figure at 
100,000kw. In fact, he did not think the limit could be put anywhere. 
The bigger the station the more the economy, and the easier it was to goin 
for all manner of different economies in the shape of coal-conveying 
apparatus, and various things of that kind. One big disadvantage in this 
connection he pointed out—viz., that if, as Mr. Robinson and Mr. Hoy had 
suggested, a station was erected about every mile along the line, how were 
they going to get a constant load? Each station would be working for 
about five minutes, and then it would have to be shut down. They could only 
get a constant load by having one station to work a long length of line. 

Mr. A. H. WALTON did not agree with Mr. Hammond that everything 
was as it should bein this Paper. Mr. Langdon had put the case before 
them in a very broad manner, but he thought he was wrong in his result 
for the tractive effort. The figures for mechanical horse-power were far 
too low, and as an instance he referred to Mr. Langdon's express train, 
which was given as low as 26 watt hours per ton-mile. The best he had 
ever heard of was a little over 40 watt hours per ton-mile, and if 
Molesworth's formula were taken instead of Mr. Langdon's, the result 
would be more near the correct one. He agreed with Mr. Huddleston on 
the question of coal consumption: 4lb, to 5lb. per kilowattin practice was 
в fairly good result, and they would all be very well satisfied if this could 
be maintained in the many schemes now before them. Mr. Cunningham 
last week had stated that on the Central London line the watt hours per 
ton mile were 70, irrespective of lifts and lighting. But this line had been 
closely watched since completion under Mr. Huddleston’s supervision, and 
the watt hours per ton mile were 649 for everything. An average of 50 
had been obtained at the third rail during the last two months, and this 
had been checked by one-second readings on three or four round trips 
from the Bank to Shepherd’s Bush. Mr. Cunningham had also 
stated the coal consumption to be 0:51., but in watching this item 
they found the actual figure per kilowatt hour was O-AAlb., which 
worked out at 6'6lb. per kilowatt hour per ton mile. This seemed 
rather high, but he questioned whether in discussing this question of coal 
censumption they were not working in the dark, and he suggested the 
standardisation of the question. Everybody was burning a different class 
of coal—no one gave the calorific value of their particular fuel and there- 
fore to his mind the results and figures given from time to time were not 
to be taken seriously. He thought Mr. Langdon's estimate of 24 per cent. 
for leakage on the line was very excessive. Taking the five sections, this 
meant 54 amperes per section, or a total loss of 170 amperes, and if they 
took the resultant E.M.F. of the current which was passing, the most 
extraordinarily low insulation resistance of 5:5 ohms was obtained. Was 
there any line going to work on that? Mr. Langdon had been rather too 
liberal in this instance. 

Mr. A. J. LAWSON, while agreeing with Mr. Huddleston on the question 
of coal consumption, considered Mr. Langdon had done an injustice to his 
own argument by assuming much too low efficiencies for his motors and 
distribution throughout. He could get nearly 90 per cent. out of his 
motors, instead of 85 per cent., an ohmic loss of 5 per cent., and an 
efficiency of 97 per cent. in his static transformers instead of 93 per cent., 
as well as 95 per cent. in his high-tension transmission instead of 90 per 
cent. Even if he used three-phase transmission and eliminated altogether 
his rotatory converters, by taking the above efficiencies he (Mr. Langdon) 
could still obtain 624 per cent. instead of 58 per cent., whilst taking the 
efficiencies of transformers at his (Mr. Lawson’s) estimate an efficiency of 
75 per cent. for the whole system could be obtained. This would go very 
far towards reducing the coal bills. 

_Mr. ALEXANDER SIEMENS drew attention to the title of the Paper, 
viz.: the Supersession of the Steam Locomotive, and that the discussion 
had resolved itself into the question of as to whether a railway with 


11 trains or 12 trains per hour was cheaper to run electrically than by 
steam. We all know that: Prof, Forbes had already pointed this out, 
and it did not want proof, But Mr. Langdon proposed that the Midland 
Railway should go on converting its line gradually, 50 miles by 50 miles, 
Was he going to stop the Scotch express at Bradford to change engines 
because his conversion had only reached as far as that? And what was 
Mr. Langdon going to do on those parts of the Midland where there were 
only a very few trains per day? It was absolutely true that, for suburban 
traffic, where there were 11 trains or 12 trains per hour and upwards, 
electricity was the thing, but for the long main line trains, and for that 
part of a system where there only a few trains per hour, there was no 
chance of getting an economical electric traction system. 

Major CARDEW thought Mr. Walton and Mr. Huddleston might have 
been misled in regard to column 8 in Table IV., where the mechanical 
horse-power per train hour did not mean mechanical horse-power on the 
train. It practically included all stops. 

Mr. LANGDON : Yes, the table reduces everything to an hour's work. 

Major CARDEW, continuing, eaid that therefore the horse-power was 
not intended to express exactly what was the maximum horse- power 
being used at any time. He agreed with Mr. Walton that the tractive 
effort was too low. One thing he noticed in the tables given in the Paper 
was the extremely small amount of work accomplished per week by a 
steam locomotive, viz., 514 train miles. Here evidently considerable 
economy could be obtained by electrical running, as this did not seem to 
be much to get out of a locomotive. He considered the wages bill as 
regards drivers, &c., on a steam railway came out enormously high, and a 
good economy was possible in this direction. The possibility of reducing 
the number of employés in connection with electrical working was made 
easy by reason of the fact that the work was reduced to absolutely 
nothing but attention. There was so much time taken up with steam 
locomotives during coaling and taking in water, and also before starting 
and after returning to the shed, while in the case of main-line trains 
three-quarters of an hour was allowed the drivers and firemen before 
starting, and the same after returning, to the shed, so that economy was 
certainly to be expected. There was another direction from which 
economy would result: Mr. Langdon dealt with the traffic ав it 
existed at present; but, with the new means of working, no doubt 
the tendency would be to run a more frequent service. Then again 
at terminal stations with motors at each end of the trains these would be 
cleared out of the stations in very much quicker time than an ordinary 
train took to be shunted. In the same way the goods traffic could be 
re-arranged and worked on much better lines. As regards shunting a good 
deal of use was being made on the Continent of locomotives with accumu- 
lators, and they really fulfilled a very desirable object. In shunting 
neither a large power or speed was required, and these accumulator loco- 
motives saved a good deal of expense in the «иша of sidings. He bad 
seen the experimental line at Budapest, had closely studied it, and was 
quite satisfied with its working. The arragement of the three-phase motors 
in series, whereby they tended to halve the speed, resulted in a great 
saving being effected after the start. 

Mr. E. C. DE SEGUNDO thought Mr. Langdon had tackled a question 
which in the near future would be one of national importance. Referring 
to the coal consumption, he had looked through some figures, and found 
that the consumption of coal per kilowatt hour on the Dublin tramways 
worked out at 2'11Ь, on the basis of the boilers evaporating 8lb. per pound 
of coal. At Dortmund it was Z'8lb. and on the Berlin tramways 2'3lb., 
using saturated steam, and 2'llb. using superheated steam. He had also 
worked out the average coal consumption per kilowatt hour at a number 
of important Continental stations and this worked out at 4:510. But 
although these figures proved Mr. Langdon’s estimate to be somewhat 
narrow, one had yet to be quite sure as to the nature of the load under 
the conditions which Mr. Langdon’s figures were to be obtained. So far 
there had not been a sufficiently extended record of the performance of 
electric locomotives in railway work under the conditions which obtain on 
any ordinary main steam line to enable anything more than a guess at the 
nature of the load factor. 

Mr. FRANK SPRAGUE thought he was making a perfectly safe state- 
ment in that electric railways would not be conducted on the lines of 
steam railways, and that the question was not the supersession of the 
steam locomotive. The electric locomotive in the sense that we spoke of 
the steam locomotive would not exist. When a locomotive was rated we 
spoke of the continuous output it was capable of. It must run for so many 
hours with only a certain temperature rise. In other words the heating 
conditions were such that the machine had to be in the nature of a permanent 
machine, When dealing with stationary engines it wasa different matter. 
It was to be a machine capable of giving a certain horse-power. Manu- 
facturers of electric motors had adopted an entirely different method. 
We heard of motors of 50 H.., 75 H.P., and up to 160 E. ., the latter 
being probably among the largest units manufactured. But this was 
not the rating of a railway motor, properly speaking. Common-sense 
would teach that an electric locomotive to be put against a steam 
locomotive should be a machine of equal service and equal rcliability. 
There was only one way to rate a railway motor, and that was on 
what it could de hour after hour on active service. He agreed with 
Mr. Huddlestone that the figures in Table IV. were under-estimated, as 
regards the actual horse-power required. To his mind, electric locomotion 
would not take the place of steam locomotion. There must be small 
units simply because these were limited in capacity. If longer trains were 
used, then not only must the number of unite be extended, but they must 
all be controlled at the distributing end of the different cars. He had had 
to face the fact in practice that sufficient machine power could not be put 
upon one end of a train; it must be distributed. It was perfectly pos- 
sible to distribute any number of units at the car ends equipped with any 
amount of power and for trains of any length. It was not a sufficient. 
reason for the adoption of electric traction that so much coal could be 
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saved ; this should be a secondary consideration. Trunk line service must 
be changed. The question resolved itself into the number of units 
operating between two points. With an increased number of unita, and 
an increased epeed of service, then, there was field for electrical application, 
and then only. 

Prof. C. А. CARUS-WILSON inclined to the opinion that it was not upon 
main lines that electricity was going to make ita first introduction in this 
country. There were three fundamental reasons why electricity should 
not be introduced upon main lines of steam railways: (1) Branch lines 
were not a profitable part of any railway system as existing at present. 
Taking the whole mileage of a railway system, it would be found that the 
branch lines were the unprofitable mileage of that aystem, and therefore it 
was to the interest of a railway company to make them more profitable. 
From the most recent Board of Trade returns the data concerning the 
Midland Railway showed that the average profit per passenger per train-mile 
was 10d. The average number of branch line trains was not more than 
віх per day, and the profit only about 5s. per day per train. Taking the 
number of main line trains passing through Bedford on the average at 
about 15 passenger trains per day, the profit here was 25s., thus showing 
that the Midland main line was about five times as remunerative as the 
branch lines. (2) Branch lines were greatly responsible for the unpunc- 
tuality on a railway system. The existing traffic on branch lines did not 
permit of a sufficient staff to handle it as it should be handled, chiefly on 
account of the infrequent service. The traffic on these lines usually came up 
witha rush, the staff was not capable of managing it promptly, and the result 
was unpunctuality and unpopularity. (3) On account of the unpunctuality 
and infrequency of branch.line service this |was being menaced by new 
electric tramway systems which were springing up. Main lines were 
safe in this respect, but the branch lines were not, and the manage- 
ment was bound to consider the possibility of running a better service 
on such lines electrically. On the Midland there were four lines radiating 
out of Bedford, and on the average there were six trains per day each 
way on each of these four lines. What had to be considered was the 
amount each one of these lines contributed as profit to the revenue of the 
company. He assumed that on the Midland Company's branch lines 
radiating from Bedford on a rating of six trains per day each way, the 
number of 1d. passengers required per mile in order that each mile of these 
lines should contribute ita share to the profits of the company would have to 
be 265,000. In order to increase the service to meet in any degree the 
service existing on the main lines—and this was the great difficulty— 
the number of trains would have to be increased from six to 24 per day, 
or one every half-hour. On this calculation an increase of 75 per cent. in 
the passengers carried would be necessary in order to pay expenses, This 
was based on a certain fixed charge due on every mile of the system before 
any profit could be made—viz., 11d. per steam train mile, This was the 
result obtained by increasing the present steam service. But to do it 
electrically he proposed to break up the ordinary passenger train into four 
parts equipped with motors, and let each one of these parts take a trip 
every half-hour. To get a half-hourly service with steam an increase in 
the ld. passengers of 75 per cent. was necessary, and the cost would be 
approximately lld. per steam train mile. Go through the whole of the 
calculations with electrical working, and they could get a 60-ton train 
every balf-hour with only а 30 per cent. increase in the passengers in 
order to pay expenses, and also do it for 6d. per train mile. This was а 1d. 
less than Mr. Langdon’s estimate. It was reasonable, however, to antici- 
pate, with an accelerated service, an increase of more than 30 per cent. 
їп the passengers, and everything above this was clear profit. Ву 
this means railway companies could get a better service, compete with 
the tramways and make good connection with their main lines. 

Mr. W. LANGDON, in reply, said tat to his mind the applicability of 
electric power bad been fully demonstrated, and the only question to be 
determined were the economies attending its use should it be found appli- 
cable in connection with our large steam railways. He had been attacked 
for bringing the Paper before the Institution of Electrical Engineers, but 
it certainly appeared to him that it was а question intimately concerning 
their Institution and that no better body could be found to discuss its 
merits or demerits. He quite expected that some of his deductions might 
be erroneous, but he had endeavoured to deal with the matter in an 
unbiassed manner. He did not suppose that if electric traction were 
applied—as it undoubtedly would be—it would be in his time. Although 
Prof. Forbes thought the Paper ought to have gone elsewhere he had to a 
certain extent criticised some of the deductions arrived at by it. But the 
matter had been dealt with in an abstract manner and its purpose was to 
evolve, if possible, some result as to the economy or other advantages that 
might attend the use of electricity on our main railways, and it had 
appeared to him that there was much more chance of a successful issue if 
applied on lines which were full of trains with a great deal of work going 
on. For this reason he had chosen the London-Bedford section. On 
the question of the fallacy of his traction formula he said it had 
come to him from actual experiments with respect to all kinds of 
passenger trains. He felt convinced that Mr. Robinson's remarks on 
the question of large versus small generating stations were made 
in a bona-fide manner, but at the same time, he was of the opinion 
that with a central generating station it was possible to transfer the 
load from one section to another. If local generating stations were 
established provision would have to be made for the maximum number of 
trains ever likely to be in that section, and the power must be there 
always. This meant an increase in the plant, whereas the load would not 
be constant, therefore the same economy with regard to coal bill would 
not be effected as in the case of a large central station. Since the 
last meeting he had gone into the question of establishing these local 
generating stations, and it has transpired that, with regard to the primary 
outlay, instead of £470,000 it would be £430,000. With regard to working 
expenses, however, this worked out at 0°8233d. per kilowatt, as against 
0*6726d. for the central generating station; and per train mile the figure 


was 7'160 against 7:021. If the interest on the outlay were added they 
got the result of 0°9233d. per kilowatt for the local generating station as 
against 0°7716d. for the large station, and 8:0208 per train mile as against 
7:962. In making these calculations he had allowed coal at Alb. per 
kilowatt. However, the question as to whether а section of the line could 
be worked more economically or with greater advantage from a central 
station feeding so many sub-stations, or whether the lines should be sub- 
divided into sections, and each section supplied by its own generatiug plant, 
was one which might be carefully considered at & time when railway com- 
panies invited proposals on the matter. His coal consumption had been 
stated to be insufficient, and Mr. Cunningham mentioned 3°6lbs. as the 
lowest he was aware of. Mr. Parsons had suggested 2:5, but only a short time 
since Engineering had published some data upon the subject from which 
he abstracted the following : On the Chicago elevated line it was 1°75lb. ; 
Boston, 2:616. to 4'13lb,, the average working out at èlb.; Baltimore 
City, 3°23lb. ; Brooklyn City, 510. Again, in the Zngineer for May 25, in 
reference to the Berlin tramways it was stated that 2˙1lb. of coal were 
used with superheated steam, and 2:310. with saturated steam. The cost 
of drivers had been mentioned more than once, and Mr. Crompton 
considered that a less wage might be paid to the class of driver who would 
be required to handle an electric locomotive. Possibly this might be s 
for he had, in all his charges, endeavoured to deal with them in such & 
liberal manner that no critic could say he had favoured his own argument. 
There was no doubt that the cost of drivers was a very heavy 
charge indeed, but he did not see how it was in any way to be 
modified unless the traffic arrangementa were also modified. His estimate 
for repairs and renewals—viz., 2d. per train - mile, had been considered exces: 
si ve. and it was correct, as Mr. Crompton had mentioned, that the chief repairs 
on a steam line—viz., the locomotive boilers, were eliminated altogether. 
Polyphase working would require two contact rails, which would introduce 
a great deal of complication. Опе only should be used, and generally the 
whole gist of the matter lay in the method by which the current was to 
be conveyed to the trains ; and for this reason, if possible, he advocated 
the placing of the contact rail outside the ordinary rails. Time prevented 
Mr. Langdon from replying at greater length, and a more complete reply 
will be found in the Journal. 
A vote of thanks to the author terminated the proceedings. 


LIQUID FUEL.* 


BY E. L. ORDE. 


The early history of liquid fuel has been so ably put before this 
Institution by the late Mr. B. G. Nichol, and later in the admirable 
Paper of Mr. Wallis, that there is no need to-day to recapitulate 
what has been done up to the present time with this form of combi 
tible. The writer, however, ventures to think that the practical 
results of some experiments with which he was entrusted, and the 
conclusions to which they have led, may be not without interest to 
the members of this Institution, and may,at all events, form the basis 
ofa profitable and interesting discussion. It is only within the last 
few years that liquid fuel has come within the province of engineer 
in this country, owing to the fact that hitherto it has only been prac: 
tically obtainable in the vicinity of the Caspian Sea at such a price 
as renders it commercially possible. Within the last few year, 
however, a considerable change has taken place. New oil fields 
have been discovered, and the number of places along the easter! 
route at which liquid fuel can be obtained has increased so enor 
mously that it becomes a serious question for shipowners to consider 
whether it is not an absolute economy to use it in preference to 
coal on vessels trading to the eastward. The solution of this qué 
tion lies first in the cost of the fuel and its practical calorific шо 
as compared with coal Secondly, in its effect on the Ше of U* 
boiler furnaces in which it is burnt ; and thirdly, perhaps the most 
important of all, its immunity from danger. The first point !$? 
course, constantly varying, and is one which the writer 1s not > 8 

osition to pursue. The two latter practically resolve бһешзете 
into one—the efficient combustion of the fuel. The existing арР! 
ances designed for the purpose[may be broadly divided into рн я 
1st. Those in which the liquid fuel is injected into the furnace 
the form of а spray by purely mechanical means. . me 
2nd. Those in which the spray is produced by the introduction 
а gaseous medium. And in the 
3rd. Where the liquid fuel is introduced into the furnace 1n 
form of vapour. of 

Before considering the respective merits of these three nie 
арна: it will be advantageous to realise the actual pose! 19 
of the fuel. The experiments which the writer carried out £f 
made with crude Borneo oil, which is in all respects an excellent d 
oil, and is to be obtained in large quantities Its composition 15 


Carbon. ТАРР 87:09 per cent. 
Hydrogen 10°78 do. 
Oxygen — 124 do. 


The flash point is 211°F. ; the boiling point is 395 F. The rp 
value determined by the bomb calorimeter is 18,831 B.T.U. h point 
exceptionally clean and mobile fuel oil, and with its high-flas р? All 
the risk of adventitious explosion is reduced to a minimum, ар 

* Paper read before the North-East Institution of Engineers and Ship 
builders, Nov. 16. 
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of a number of combinations of carbon and hydrogen which only a 
chemiet who has devoted himself to investigating hydrocarbons can 
appreciate at their true significance. The importance of this point 
for the practical purposes of the engineer lies in the fact that the 
various constituents of the fuel give off vapour at temperatures vary- 
ing from about 100°F., up to the boiling point of the oil, and when 
the boiling point is approached—unless special precautions are taken 
— a residue of solid carbon is formed which will soon choke any 
pipes or narrow passages through which the fuel may have to pas 

aving thus considered the characteristics of & typical fuel oil, we 
may now return to the consideration of the apparatus for burning it. 


In the first type—the purely mechanical spray —the oil is discharged 
under pressure into what is commonly called а burner, which is 
made of euch a form that the effluent jet is broken up into particles 
sufficiently small to burn readily at the firing point of the fuel. 
The full efficiency of the system can only be obtained by lining 
the furnace with firebricks, or other non-conducting material, во as 
to raise the furnace temperature (by preventing the absorption of 
heat into the boiler) until it is sufficiently high to vaporise the 
greater portion of the oil before it is burned. The quantity of air 
required to complete combustion is very largely in excess of 
what is chemically necessary, and the furnace space required for 
oxidation is large. The advantages of the system are: First, its 
simplicity ; and secondly, its noiselessness. Аз regards efficiency, 
the best results that the writer has been able to find recorded show 
an evaporative efficiency of about 12:5lb. of water from and at 
212deg. per pound of oil, With Borneo oil this gives a fuel 
efficiency of 64:6 per cent. In the second class the oil is introduced 
into the furnace in the form of a spray in the presence of a gaseous 
medium be it steam ог air. In most of these appliances a partial 
lining of firebrick is fitted in the furnace, and а brick bridge or 
baffles of various forms are built with a view of obtaining complete 
oxidation of the fuel. The earliest form of this apparatus consisted 
eimply of two pipes lying one above the other, and having their 
ends flattened во as to spread the streams of oil and steam. Oil is 
admitted to the upper pipe, and is &llowed to drop from the orifice 
into the jet of steam which passes through the lower pipe and meeting 
the oil breaks it up into particles sufficiently small to ignite as soon as 
the firing point is reached. This simple device has deen improved 
upon by numbers of engineers, and most of the improved burners of 
this type take the form of concentric tubes, through which the oil 
and steam are passed. Adjusting arrangements are always provided, 
во that the supply of the two elements can be regulated at will. 
This type is better known than any other, and hae, so far, given the 
best resulte. The evaporative efficiency of the best burners of this 
type seems to be about 13-14lb. from and at 212 leg., but the supply 
of air required for oxidation though smaller than that demanded by 
the first class of burner is much above what is chemically necessary. 
The difference between steam and air as spraying media will be 
touched upon hereafter. The third class of apparatus, that is, in 
which the fuel oil is wholly or partially vaporised, promises to give 
the best results. 


Attempts have been made so long ago as 1867 to produce an appa- 
ratus on the system, and Colonel Foote claimed remarkable results 
for his method of solving the problem ; these resulta, however, seem 
nottobe wellauthenticated. Later, Messrs. Dorsettand Blythattempted 
to boil the fuel in one boiler and burn the resultant vapour in the 
furnace of another. "This, however, does not seem to have been very 
successful. Mr. Thwaite has since then 1nade an apparatus consisting 
of a retort which is maintained ata red heat, and into the retort a 
spray of steam and oil is blown ; the oil isimmediately volatilised and 

asses through holes in the retort into the furnace, where it is met 

y а stream of air in which the vapour burns with a clear blue flame. 
The results are said to be satisfactory, but it is difficult to see how 
euch a process can be carried out with ordinary fuel oils without 
producing a large deposit of carbon in some form in the retort. Ап 
experiment tried by the writer with an apparatus on this principle 
showed that it was possible to produce a high-furnace temperature 
and a smokeless fire, but the retort was soon completely choked 
with solid carbon, or, if the temperature was allowed to fall 
with a pitch-like substance. This deposit presents the greatest 
difficulty in the way of vaporising so complex a body as the 
ordinary fuel oil. As has been pointed out before, the oil consists of 
a number of hydrocarbon combinations, each of which hasa different 
boiling point. 
' Another important characteristic of these hydrocarbon compounds is 
that in the presence of superheated steam they can be completel 
distilled without cracking, and the explanation of this fact (on whic 
mee pi the Ragosine process for refining petroleum) has been stated 
to be that in the presence of superheated steam the boiling point, or, 
more correctly, the mean boiling point, of the oil is lowered. This 
distillation, however, does not apparently take place with any other 
medium but steam. To ensure distillation it is necessary that the 
temperature of the oil should be raised to as near the boiling point 
as possible before it is admitted into the presence of the steam, and it 
is in this part of the process that the danger of cracking appears. 
In the apparatus fitted by the firm with which the writer is con- 


nected the difficulty bas been overcome, and so far as it has been 
poe to ascertain, by ordinary means, complete vaporisation has 
een secured. The vapour thus produced can be completely oxidised 
by the amount of air chemically necessary, and a larger quantity of 
oil can therefore be treated in the same furnace space than by 
either of the two other systems, while the combustion, as shown by 
the analysis of the waste gases, is complete. Two typical analyses 
are given below: 
Analysis of Waste Gases. Analysis of Waste Gases. 
15:27 Carbon dioxide 


Carbon dioxide = = 12607 
Oxygen = $67 Oxygen = 40°/ 
Carbon monoxide = 00° Carbon monoxide = 007 
Hydrocarbon gases = 00% Olefines, &c. = 00% 
Hydrogen = 007 | Hydrogen = 00% 
Nitrogen = 83527? Nitrogen = 8847 

100°; 100 0% 


The only feature calling for remark is the somewhat large per- 
centage of uncombined oxygen, which is no doubt due to leakage 
around the smokebox. As regards efficiency an evaporation of from 
15-16lb. from and at 212deg. should always be obtained with.dry 
Borneo oil. 

The hydrocarbon vapour is exceedingly unstable and appears to 
depend for its existence entirely on temperature. Efforts have been 
made to collect samples for analysis, but without success. In appear- 
ance it is of almost milky whiteness, closely resembling the vapour 
given off from the retort used in the Pintsch gas system. The 
smell is pungent, and severe irritation is set up in the mem- 
branes of the mouth and throat if the vapour is inhaled. At the 
temperature of the external air (60deg.) it was found almost impos- 
sible to ignite it, and the outer surface of the jet was at once con- 
densed and formed an oil deposit of a very much lighter colour than 
the fuel oil itself. The flame when the vapour is burned in a boiler 
furnace over a layer of broken firebrick is of dazzling whiteness and 
becomes alrnost transparent as it approaches the bridge. The exact 
form in which the combustion of these hydrocarbon vapours takes 
place does not seem to be clearly understood. The appearance of 
the flame at a distance of a few inches from the nozzle of the burner 
suggests that at that point the hydrocarbons are burning in the form 
of acetylene. All gaseous hydrocarbons when exposed to a tempera- 
ture of 1,000°F. become acetylene, and it seems fair to assume that 
the vapour will do the same. As the flame proceeds further into the 
furnace, however, and the temperature becomes higher, the hydro- 
carbon combination must break up and the rest of the vapour is 
prowoy burned as carbon monoxide and Ade Se This theor 
is put forward with diffidence in the hope that the reaction, whic 
takes place may be more worthily dealt with in discussion. There 
seems to be no doubt that the efficiency of liquid fuel lies in the fact 
that it is capable of being turned into vapours of high calorific 
power, and that the vaporising process does not demand a large heat 
expenditure. 

he two classes of apparatus first described do not vaporise the 
fuel before combustion bertus which means that of the heat gene- 
rated in the furnace some considerable part is absorbed for this pur- 
pose, and is therefore not available for evaporating water. To attain 
tothe temperatures required for complete vaporisation, part, at all 
events, of the constituents must be exposed to the heat of the furnace, 
but with careful design the quantity of heot thus abstracted can be 
reduced considerably below that which is necessary to carry out the 
process when the fuel is simply injec*ed into the furnace as spray. 
The fact that superheated steam icwers the boiling point of hydro. 
carbon oils, and therefore prevents cracking, renders its employment 
essential if it is desired to burn the fuel asvapour. The objection to 
using it on board ship is, of course, the loss of fresh water and the 
amount of heat lost in making this loss good by distilling sea-water ; 
this loss, however, is—the writer ventures to think—more than com- 
pensated by the gain in efficiency due to using кїеаш аз a distilling 
agent. Mr. Morison has published some calculations of the quan- 
tity of fuel required for distilling purposes and applying these 
calculations to a steamer with engines indicating 2,000 H.r. at 
sea, the quantity of oil fuel required to make up in the evapo- 
rator the water lost in the buroera only amounts to one 
quarter of a tou per day of 24 hours. In this calculation, 
Mr. Morison's calculated result has been multiplied by four 
to allow for deposit on the surface of the evaporating coils. 
With air as a spraying agent, there ie, of course, no loss of fresh 
water, but it is questionable whether the quantity of steam used in 
the air compressors is not greater than that required in the burners 
and evaporators together. The complete combustion of petroleum 
spray depends, firetly, on the correct relation between the volumes 
of the oil and the spraying agent, and secondly, on the velocity of 
the spraying agent, both of which requirements place air at a con- 
siderable disadvantage as compared with the steam. The general 
conclusions produced from the investigations the writer has made 
are a3 follows :— 

1. Liquid fuel of good quality, such, for instance, as Borneo oil, 
used in boiler furnaces, if efficiently treated, should show a reduction 
in consumption of about 40 per cent. as compared with coal. 
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2. A reduction in bunker space of about 15 per cent. for the same 
weight of fuel ; a reduction of about 50 per cent. for the same radius 
of action. 

3. A reduction in the stokehold staff of at least 50 per cent. 

The advantages of liquid fuel as regards ease of manipulation, 
cleanliness, absence of smoke, reduced temperature of stokehold аз 
compared with coal, increased life of boilers owing to constant 
temperature, improved performance of engines owing to constant 
steam pressure, need not be enlarged upon to the members of this 
Institution, but the question of immunity from danger requires some 
consideration. With a fuel oil of which the flash point is 200°F. 
or over there should be no risk of explosion whatever, and 
unless there is want of ordinary care in the management of 
the burning apparatus and the fuel supply the danger of fire 
ought not to exist. Still, fires have occurred, and it may be well to 
consider the causes from which they have originated. "The most 
fruitful cause appears to be intermittent action of the burning 
apparatus This may arise from dirt in the oil or from the 
presence of water. To get rid of the dirt it is only necessary to 
provide an efficient filtering apparatus, and this should form a part 
of all liquid fuel installations. The second cause, the presence 
of water, presents a more difficult problem. All crude oils have 
а certain proportion of water intimately mixed with them, and 
as the specific gravity of most fuel oil sis from 0:9 to 0:98, and in the 
case of some shale oils even higher, it is obviously exceedingly 
difficult to eliminate this water by gravitation unless the 
temperature of the mixture is comparatively high. The expansion 
of oll under increase of temperature is considerably greater than that 
of water, and some arrangement whereby heat can be applied to the 
contents of the bunker seems to be necessary where crude oil 
is used. In furnaces where the cil fuel is burned in the 
form of vapour the danger of extinction from the fact that 
water is present is of course considerably reduced, for 
any temperature that is tufliciently high to vaporise a fuel 
is more than sulliciently high to evaporate water, so that 
when water passes into the apparatus with the oil it flashes into 
steam, and though it breaks up the stream of hydrocarbon vapour 
does not prevent each fraction from burning unless the amount of 
water is abnormally large. An experiment made by the writer 
showed that the fire was not extinguished when water was present 
in the proportion of five parts of water to three of oil. The water in 
this case was added gradually, and the contents of the bunker were 
constantly stirred so as to secure as complete an admixture of the oil 
and water as possible. "With a burning apparatus of the second 
type, where the oil fuel is introduced in the form of spray, the 

anger of extinguishing the fire when water is present is of course 
much greater, but with a well-designed installation and proper care 
on the part of the attendants such accidents as fires should be 
impossible. 


ELECTRICITY WORKS ACCOUNTS. 


The Newcastle and District Electric Lighting Co. (Ltd.). 

The steady and excellent progress of this undertaking is 
being well maintained. The accounts for 1899 show that 
again the aggregate costs have been lowered, and this, in 
spite of material increases in the fuel charge, in rents, rates 
and taxes, and in law expenses. Although the fuel item has 
risen from the 0:594. of 1598 to 0'Gl5d. last year, the latter 
figure is distinctly’ below the average fuel charge in company- 
worked stations of simi'ar output and load-factor last year. 
The item of oil, waste, &c., was certainly above the average. 
„ Wages at station ” exhibits a normal figure, while Repairs 
and maintenance at station, at 0-095d., is abnormally low, the 
1898 result in this respect being even slightly below the 
average. 

The resulting generating costs are, perhaps, about a farthing 
per unit under what they might have been expected to 
stand at. ' 

Ав compared with that of 1898, the output shows an 
advance of nearly 30 per cent., the number of units sold 
being 963,622, resulting in a total revenue from all sources 
of 8:974. per unit. In relation to this moderate average 
priee the working profit of £7,959 was а very commendable 
result. That this working profit, in its relation to the mean 
expended capital was so much smaller than in 1898 was 
largely due to the additional and unproductive capital 
expenditure. : 

Ав may be seen from the following table, the lamp connec- 
tions indicate a great acceleration in the rate of increase, 
having risen by nearly 33 per cent. The load-factor has 
advanced from 12-7 per cent. to 14:6 per cent. 


! t 


Y Lamp Plant Max. supply 
Year косо! connection, рше d. capacity | demanded. 
сораша с.р. equiv. шо (Kw). Kw. 
1891 150 | 11,000 206,000 -— is 
1892 161 ‚ 14,000 290,500 © sis 
1893 182 18,500 288,500 820 520 
1894 2% 25,510 431,070 969 360 
1895 | 260 21,515 472,000 969 404 
1896 230 28,000 541,139 1,269 460 
1897 323 55,000 600,972 1,269 559 
1898 350 37,600 1743489 | 1269 667 
1899 445 49,671 , 965,622 1,600 756 


The National Electric Supply Co. (Ltd.), Preston. 

The Preston accounts for 1899 record some most interesting 
and commendable results. We had occasion last year, in 
discussing the 1898 accounts of this undertaking, to remark 
on the excellent character of the costs, especially relatively 
to the output and load-factor. This year we find still better 
figures, and we have warmly to congratulate the engineer at 
this station on having secured three record figures among 
company-owned stations during 1899. At 0°914. and 1-02d. 
respectively, the generating and works costs are the lowest 
among the company stations last year. These figures are both 
quite three-farthings per unit below the average 1899 costs in 
company stations of similar output and load-factor. It is 
also to be noticed that, with the comparatively very moderate 
total revenue figure of 4-64. per unit, the ratio of total costs 
to revenue is, at 87:4 per cent., the lowest we have dealt with 
for 1899 accounts. 

The management and property charges present a most 
satisfactory figure, while all the several items of generating 
costs are considerably under the average. 

Not only in the matter of economy of working, however, is 
this undertaking progressing. As compared with 1898, the 
lamp connections rose by 80 per cent, and the output by over 
84 per cent. It is satisfactory to find the low load-factor 
improving. Its value last year was 9:7 per cent., as compared 
with 8:5 per cent. in 1898. 

The necessary extensions of the station are proceeding; 
adjoining land has been purchased, and а new boiler and 
engine house is being built. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared : — 


Aberdeen (Municipal)...... Oct. 12, 1900 Kingston-on- Thames (Mun.) July £0, 1900 
(Municipal)......—.... Nov. 2, 1900 Lancaster (Municipal) Jan. 19, 1900 
Bath (Municipal) ⸗ April 20, 1900 Leeds (Municipal)... . .. Dec. 7, 100 
ord (Municipal) . . Aug. 3, 1900, Leicester (Municipal) ...... Jan. 26, 1900 

t (Municipal) ........ July 6. 1900; Leyton (Municipal) ........ Sept. 8, 


1899 
(Company). . . Sept. 15, 1899 Liverpool (Municipal)...... June 22, 1900 
Blackburn (Марр) . Jan. 19, 1900 | London (Company) ........ June 
Blackpool ( 


unicipal) ....O0ct.  5,1900|Londonderry (Municipal) . Feb. 16, 1900 
emouth (Company) . Sept. 7, 1900 Manchester (Municipal)....Sept. 14, 1900 
Bolton (Municipa) e Nov. 80, 19.0, Newcastle and District (Co.) Oct. 6, 1899 
M 1 .. 2. June $2, 1900 Newcastle-upon-Tyne(Co.) Oct. 12,1900 
Brighton (Munici 22. Мау 1, 1900 Newport (Mon.)(Municipal) Dec, 15, 1899 
Bristol (Municipal) ........ Aug. 24, 1900, Northampton (Company) » 1899 
Bromley (Kent) (Co.) ...... June 15, 1900! Norwich in пу)........ Nov. 17, 1899 
Brompton Kensington (Co.) Mar. 23, 1900 Notting НШ трапу) æ.. Mar. 16, 1900 
Burnley (Municipal) ...... Nov. 30, 1900 Nottingham (Municipal) .. Sept. 21, 1900 
Barton-upon-Trent (Mun.) April 21, 18990 Oldham (Municipal) Dec. 1, 
Bary (Municipal). . . . . Sept. 25, 1900 Oxford (Company) ))) April 18, 1900 
Cambridge (Company) April 13, 1900 | Pontypool (Company) ...... Sept. 23, 1900 


Charing Cross (Company) . Mar. 9, 19000 Preston (Company) 

Chelsea (London) (Co.) Mar. 23, 1900 Reading (Company) ........ Oct. 13, 1899 
Cheltenham (Municipal)... . Nov. 10, 1899 | Richmond (Company) ...... June 29, 1900 
Chester (Municipal)........ Aug. 3, 1900 Salford (Municipal). Feb. 23, 1900 
City of London (Company). June 16, 1900 Scarborough 3 Company) «7012 13, 1903 
Clerkenwell (Company) ....May 18, 1900 St. Helens (Municipal) ..Dec. 8, 1899 
Coventry (Municipal) ...... Feb. 28, 1900 It. James & Pall Mall(Co.)..Feb. 16, 1900 
Croydon (Municipal) July 20, 1900 St. Pancras (Vestry)........ June 8, 1900 
Derby (Munici ) —— an. 26, 1900 Sheffield (Municipal) Dec, 29, 18:9 
Dewsbury (Municipal)...... Nov. 24, 1899 Shoreditch (Vestry)........Nov. 23, 1900 
Dover (Company) ....—.. April 27, 1900 Southampton (Municipal) .. Nov. 10, 1899 
Dundee (Municipal)........ Nov. 2, 1900 Southport (Municipal)...... July 7,1599 
Eastbourne (Company) .. May 4, 1900 South Shields (Municipal)..Nov. 9, 1900 
Edinburga (Municipal) .. Dec. 7, 1900 Stafford (Municipal)........ Aug. 17, 1900 
Exeter (Municipal) ........Aug. 6, 1898 Sunderland (Municipal). . . . Nov. 9, 1900 


) 
Folkestone (Company) ....April 27, 1000 Taunton canine) .. June 16, 1899 
Olasgow (Municipal) . . Sept. 14, 1900 Tunbridge Wells (Mun.) ..8ept. 1, 1899 
Guildford (Company) ......Oct. 19, 1900 Wakefield (Municipal) . . . Dec. 1, 139) 
Halifax (Municipal).... . Sept. 21, 1900 Walsall (Municipal). .. . . . June 23, 1809 
Hammersmith (Vestry) . June 29,1900 Wandsworth (Company) May 18, 1904 

.. . . . Oct. 19, 1900) Westminster Company) ...Mar, 9, 1900 
Hanley (Municipal) ........Ju' y 27,1900 Whitehaven (Municipal) ..July 28, 1899 
al) . . . Oct. 20, 1869' Winchester (Company) ....Oct. 26, 1300 
Harrow (Сешрапу) ...... . June 16, 1899 Windsor „„ . Dec. 22, 1809 
Hast'gs & St. Leonards (Mun.) Sept. 7, 1900 Woking ( отраву) ... . - DOC. 22, 1899 
Hove (Company) ))): July 6, 1900 i unicipal) July 27, 19600 
Huddersfield (Municipal) Aug. 17, 1900, Woolwich (Company) . .. Jan. 18,1599 
Islington (Vestry) ) Nov. 23, 1900 Worcester (Municipal) April 20, 1900 
Kensi'gton & Knightabr'(Co.) Mar. 16, 1900, Yarmouth (Municipal) „ „ Nov. 8, 1899 
ingaton · upon - Hull (Mun.) July 13, 1900 - 
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NEWCASTLE-UPON-TYNE. 


Newcastle & District Elec. Lighting Co. (Ltd.) 
January, 1890. 

Alternate-current transformers. 

W. D. Hunter. 
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PRESTON. 
The National Electric Supply Co 
August, 1892. 
Partly 3-wire & 2- wire con.-current with batts, & 
J. H. Tonge. [partly alt.-cur. with strest trans, 


Undertaking Worked tt А (Ltd.). 
Date of of 
System of Suppl. sa ses san -s+ om = 2 


Chief Engineer Lr 


СА 


"zw 


X 22 M Le v u$ Ыр ра те XX FS n 
ME 8 . e 


ON 


YEAR ENDED DEC. 31,1898. DEC. 31,1899. DEC. 31,1898. DEC. 31,1899. 
Unite ee iota RE A 1,205,382 1,571,650 521,809 722,491 
„ SOLD (TOTAL) wane eee m cm cm wee 743,488 963,6 448,037 601,519 
" sold for public lighting, — — 29,500 29,000 44,921 55,851 
- Wollen ee 35,339 45,000 37,500 61,500 
UNITS SOLD PER 8 C.P. LAMP CAPACITY „e sm == == — 187 198 . 267 . 183 
Maximum supply demanded 222 657 kilowatts 756 kilowatts 602 kilowatts 706 kilowatts 
Number of public 1ашрв... co: cos ne eee eee oe oe oe oe oe ee 10 are 9 are 42 arca 42 arc? 
Number of OODNUIDOUE мане vom cm ынена mo md 550 415 650 712 
Connections to mains In 8-c.p. lamps =... =m =m oe 37,509 49,671 50,850 40,102 
CAPACITY OF PLANT IN 8-C.P, LAMPS — = == == == == 39,669 50,000 16,800 32,900 
CAPACITY OF PLANT IN KILOWATTS — — == = == = — 1960 1 1600  J 538 1,052 
w Per kilowatt Per kilowait 
САРІТАТ,— — gaz. PM | tal. Per kilowati] ay, [PET kilowati Total. capacity. Total. capacity. 
See 100, ‘000 78:8 100, 000 625 £84,914 | £158 £84,914 £898 
Loan (including Debenture charges) oo = =s = = = 32,7284 25:8 40,0004 | 250 — — -- — 
RECEIVED (roa) | 74,307 586 88 900 55:6 74,694 139 84,944 80˙8 
Share — ÓÀe9 ——2— en" ew": nem euet ешш aem eem EA — cmn m m m 65 457 51 6 80,000 50:0 44,694 3° 51 944 522 
Loan (including Debenture charges). 8,900 701 8,960 5°56 30,000 55˙8 30,000 28 5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) —... 08371 | 46:0 51.100 31:9 — — — рез 
Share (unissued) ee se se =» == =s =m =m coe am ee am 2 820 | 0:646 — | -- 40,259 74:8 20,000 28:5 
Share (uncalled) es —Á — . жшше —Á Geet — — 55,725 | 26: 6 20,000 | 12:5 — — "жы SE Y 
REPAID (TOTAL) —— — Gem emt emm — чеши NUN кише nmt tm — — = = ime A Ww T 
RESERVE OR SINKING FUND 522222 1000 — 07788 2,000" 125 ym n s 
DEPRECIATION FUND |. emm 6.000 4°73 7,000 4°37 3,119 5:80 4619 439 
EXPENDED (TOTAL) messa: sa man mas «so mmn smm mum me ma mam ee mes 88,995 701 126,801 79˙2 77,960 145 чә 350 88°7 
Lands and buildings . | 11685 | 920 | 52,918 20:6 6,878 128 427 9 96 
Plant. 55,552 | 45 8 68,255 42°6 34,315? 65'В ^ 270 59°2 
Mains 20,909 16˙5 24,712 15:4 34,016 652 39, 867 37˙9 
Miscellaneous — e — . — — о 9 852 | 0:672 809 0:568 2, 751 511 2,781 2:65 
BALANCE OF CAPITAL ACCOUNT. — =e «as == — =e — — = 14,638° | -1151 1 – 57,901) Z -1151 1-$7,901°! -237 3.266  - 6:07 — 8.407 — 7:99 
REVENUE— Total. “Total. Per unit sold] Total. For unit sold unit sold Total. Per unit sold Total. Per unit sold a" Total. Рег! unit sold 
0 TTT Кы a din acl айелдер ↄA аа |: ЖЛ 803 | 4455d. £15, 949 3'9734, £9,150 49004. | £11,520 45984. 
Revenue from supply .—.—...——e——— | 18,038 |  4210d. 5,6114. | 8,085 45304. 10,5689 4:159d. 
" meters, & .. 763 .0:246d. 860 0°214d. 314 0'168d. 389 0°155d. 
" public lighting — = 420 0:105d. 1750 0:3914d. 739 0 295d. 
n sale of lamps, „ — ) 22 0:012d f 2l 0:0083. 
TER хатеи OUT OF BEV] Bene 001d. 172 0` 0434. \ PA, 5 00014. 
E NDITUR VENU UE- 
TOTAL COSTS аа | £6,257 20194. | £7,990 19904. £3,868 2:072d. | £4,313 17204. 
WORKS СОВТВ............ sich wish ented Gap ER ана vd din qi айбы 4,725 1:525d. 5,689 1417d. 2.137 1145d. 2,567 10244. 
Generation of electricity se se se am om ani um am om an am om oen 4,147 I:338d. 4,987 1:2424. 1,765 0*9 45d. 2,981 09104. 
Fuel (including cartage, &.) 222 1,826 0.5904. 2,467 0°615d. 646 0°346d. 1,121 0˙447d. 
Oil, waste, water, store 22 521 0°168d. 691 0°172d. 166 0`0894, 177 0:071d. 
Wages at atation ————————— 1.260 0:4074. 1,450 0`5614. 712 0'381d, 784 0°5154. 
Repairs and maintenance at station - 541 0:1754. 580 0°0954. 241 0`1294. 290 0*080d. 
Distribution of eleotrioii L444 578 0°1874. 701 5 Ц Id. 175 009 4d. 118 0*047d. 
Wages, T —————————— 578 0:187d. 701 175d. Wd! , А 
Repairs, renewals of mains, &c, ma 2 =m «=e m us oe ome = = = Mh j 3 : ма ES я ee 
Publio ПОМИ >= . oq om emt omo 808 == — — — 1974 0° 106d. 168^ 0*067d, 
. ou seres ine ³ AAA T1 — m NE а ) 1974 0:1064d. 168^ 0:067d. 
Ненет oom es pen ose von Pos bun ben ov ens pnt PED ans een an o -— = ) 
8 AND PROPERTY CHARGES... ... _ 1,532 0: 4954. 2,301 0 5734. 1,731 0 927d. 1,746 0:697d. 
TES ———————————————— — rat 2: с УЧ Ga 
pAr rules, EET 5284 0 1704. 9244 0". 230d. 209 0: 112d. 269 0:107d 
Management a san om om oms mem сат em em cun m cmm ou om ome oon 1,004 03244. 1,87? 0:345. 1,522 08154. 14,77. 05894, 
Salaries „= ces om eco nes cm жай am ons omm om» mts oen ous ons а 587 0: 1894, €07 * 0:1514d. 981 ien e dS 
Btatione — . ала йа ай кайр барле ө 58 а а, í ^ а. 
sacri baler a eT Rea | da 558 | 00844, | 80 | 00434. 89 | 00564. 
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ELECTRIC TRACTION ON STANDARD RAILWAYS. 


Using the term “ railway in its most general sense, there 
are three distinct classes of permanent railway recognised in 
this country by engineers and by the laws of the land —viz., 
tramways, light railways and standard railways. The problem 
of employing electric traction on these three classes of railway 
possesses important elements of difference in each case, partly 
on account of the diversity in the engineering conditions, and 
partly because of the special laws and departmental regulations 
which have been framed for the different descriptions of line. 
In the United Kingdom no attempt has yet been made to 
introduce electric traction on standard railways; but in the 
United States and in some few places on the Continent short 
lengths of standard lines have for some time been worked 
electrically with both engineering and financial success. 
The New York, New Haven and Hudson River Railroad 
Co., for example, some years ago equipped a branch 
line running to Nantasket Beach; and so markedly 
successful was this experiment that greater lengths of 
main line were subsequently equipped on the same system. 
Our readers will remember that the Baltimore and Ohio Rail- 
road Co. also employed electric locomotives to haul their trains, 
many of them of the heaviest description, through their long 
tunnel at Baltimore; and figures supplied to us by their 
engineer on the occasion of a visit to this tunnel show that 
the adoption of electric traction was commercially economical. 
More recently an example of standard railway construction, 
in which electric traction is employed, has been furnished by 
the Burgdorf-Thun three-phase railway, in Switzerland, 
though this, by the way, is an example of electric power 
being employed from the outset, rather than affording an 
instance of the actual supersession of the steam locomotive. 
But although other countries are thus able to point to the 
experiment of electric traction on standard railways having 
already been practically attacked, there is nothing in any 
of these interesting experiments to show directly and 
conclusively that electric traction might be successfully 
adopted for the standard railways of the United Kingdom. 
The conditions of railroading are largely peculiar to each 
country, and what is commercially successful in the 
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United States or in Switzerland might conceivably be 
undesirable in this country. On the other hand, electric 
power has so abundantly justified its use for tramway and 
light railway traction that there is strong presumption in 
favour of its adoption on railways of a heavier type. The 
problem, indeed, resolves itself into one that involves only 
financial considerations, as to whether the replacement of 
steam by electric traction would really pay the railway com- 
panies. No doubt can now exist as to the engineering 
feasibility of equipping and running a standard railway 
electrically. 

In view of these facts, Mr. Lanapon was abundantly 
justified in restricting himself to comparative financial con- 
siderations in the Paper in which he recently placed before 
the Institution of Electrical Engineers the important question 
of The Supersession of the Steam by the Electric Loco- 
motive." This timely Paper has been reprinted in our last 
two issues, and we bring to a conclusion in our present issue 
our report of the lengthy and useful discussion upon it. 
Probably the highest compliment that can be paid to the 
author of any Paper is to say that it has given rise to 
one of the best and most timely of discussions, and we 
are glad to be able to pay Mr. Lanapon that tribute of 
praise. Within the first decade of the now imminent 
twentieth century the problem of electric railroading will 
be prominently occupying the attention of every large 
railway company; it was fully time, therefore, that electrical 
engineers should have an opportunity to discuss this, the 
next great problem of electrical engineering. The keynote 
has been struck in Mr. Lanapon’s Paper; the discussion has 
been well begun; but it will bea long time before all the matters 
involved in this great problem are satisfactorily settled. For 
the present, however, we must confine ourselves to the broad 
question embodied in Mr. Lancpon’s Paper. The Paper itself 
consists chiefly in a comparison between actual steam rail- 
roading costs and estimated electric railroading costs, on a 
section of the Midland Railway between Bedford and London. 
For the first-named costs, Mr. Lanepon has the unimpeach- 
able authority of Mr. Б. W. Јонхзом, the locomotive engineer 
for the Midland Railway. For the electrical costs, Mr. Laxa- 
pon has made a number of assumptions, which, although he 
attempts to justify them in his Paper, were almost without 
exception severely criticised during the discussion. In the 
first place it should be observed that, while the steam costs 
are for the actual practical work of running trains, including 
all starting, stopping, acceleration, gradient-climbing, &c., 
Мт. Lanepon has assumed for the electric costs which he 
pits against these steam costs a condition of affairs 
which is decidedly theoretical and impracticable. He ignores 
the additional energy and cost involved in acceleration and 
hill-climbing, and has assumed the undoubtedly simple but 
practically impossible conditions of uniform speed over a 
perfectly level track, without any intermediate stops or starts. 
Comparisons of cost based on such assumptions are, to say 
the least of it, open to criticism. A proper recognition of the 
effect of acceleration and of gradients and curves, in increas- 
ing the power required for propelling a train, would 
undoubtedly lead to very considerable increase in Mr. Laxa- 
ром'в estimate of the capital outlay necessary for electrically 
equipping the railway ; it would also point to a large augmen- 
tation in the annual cost of working. But though in these, 
as, indeed, in other respects, the Paper itself advances views 
and estimates that could not receive the sanction of expert 
electric traction engineers, it must be conceded that the 


Paper on the whole afforded by no means an unsuitable peg 


on which to hang a useful discussion on the subject. 


The greater part of the discussion was devoted to considera- 
tions of the question based on the supposition that the railway 
service would remain practically as it is at the present time— 
i e., that heavy trains would be drawn by a separate locomotive 
at comparatively lengthy intervals of time. It was thus taken 
for granted that electricity could exert no beneficial influence 
on railroading beyond the simple -matter of replacing the 
existing steam locomotive. This narrow view of the question, 
however, was held to be wrong by two of the speakers—viz., 
Mr. F. SeRAGvE and Prof. Carus-Wison, both of whom can 
boast an extensive American experience in electric traction. 
This aspect was, perhaps, more emphatically brought forward, 
in its most general terms, by Mr. Srracue ; for Prof. Carus- 
WirsowN confined his remarks to the question of branch line 
traffic. We are in perfect agreement with Mr. Spracuz in his 
declaration that the claims of electric traction involve far 
more than the mere supersession of the steam locomotive— 
that, in fact, the influence of electricity in permitting of a 
faster and more frequent service of vehicles may, in the end, 
prove even a greater inducement to its adoption by the 
railway companies than the bare question of relative cost. 
Electricity can not only supply cheaper traction than steam, 
it can accomplish things that steam cannot by any means ba 
made to do. Herein, in our opinion, is the true key to the 
ultimate adoption of electric traction on existing steam rail- 
ways. It will not be the mere question of cheapening the 
cost of the present gervice that will impel, and indeed compel, 
railway directors to abandon steam locomotion; but it will 
be the ever-increasing pressure of competition by rival 
electric lines, running a much faster and more frequent 
service of trains than can be done by steam. The multiplica- 
tion of lines constructed on the high-speed system proposed 
for the Manchester and Liverpool Express Railway would 
seriously menace the steam railways running between the 
same places. The gradual growth of this menacing compe- 
tition must ultimately lead to universal recognition of elec- 
tricity as the most suitable agent for traction on every 
description of railway. When that time shall have arrived, 
railway directors will not be found to waste much time over 
academic considerations of relative costs. Electric traction 
will not be merely a superior thing; it will be the only thing 
possible. But much must happen before that time arrives. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмікв D'ALRx.] 


Gas Batteries.— Chemical studies have enabled F. Haber to 
put forward Ше proposition that the oxidation potential 
of hydrogen peroxide, together with its reduction pos 
represents the oxygen potential. 'This result, which may be 
deduced from thermodynamical considerations, implies that 
for fixed values of the hydrogen concentration and the oxygen 
concentration there is only one stable value for the hydrogen 
peroxide. That value obtains at the oxygen electrode, and 
remains constant as long as that electrode operates in a 
reversible manner. But the concentration of the hydrogen 
peroxide does not affect the dynamics of processes in which 
the maximum work is yielded, and which can be reduced to 
the work of а battery of the form 


Metal | metallic ions | hydroxyl ions | oxygen electrode. 


When the processes are rapid, however, certain metastable 
conditions may occur, and it is to such conditions that the 
author attributes the phenomena observed at a platinised 
platinum electrode dipping into hydrogen peroxide solution, 
as well as the catalysis of hydrogen peroxide by finely divided 
platinum. 

[F. Haper, Phys. Zeitschr., December 1, 1900.] 
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Ionic Shooting.—In many cases the flow of electric current in | no point of inversion whereas А does. B indicates apparently 
gases is a process strictly analogous to the flow of electric current | the maximum intensity of magnetisation which the substance 
inliquids. It consists of & migration of ions in two opposite | is capable of acquiring in a given field, and shows that that 
‘directions, the direction varying in accordance with the force, | maximum can only be attained when the molecules range 
and the velocity being proportional to that force. But in the | themselves in obedience to the magnetic force while still in 
case of gases, with their greater free path, it is possible that | the state of liquid aggregation. At the same time, that 
an ion retains its velocity after arriving at a point where the | maximum only relates to the field in question, and it is clear 
electric force is feeble. This process has been termed “* ionic | that the absolute maximum is not attained in fields below 
shooting” by J. Stark, and he now mathematically investigates 10 C. G. S. units, in spite of the comparative freedom of the 
several of its aspects. When the ionic shooting is combined | molecules. 
with a diminution of the electric force in the direction in which [C. Mauratn, Comptes Rendus, November 26, 1900. 
the ions shoot," as well as a diminution of their velocity by „. ĩ 8 , 
collision, internal charges are produced. Thus, if a vacuum | _ Separation of Wireless Messages.—P. Jégou has devised a 
tube is constricted at a point situated within the positive- | differential apparatus which, while not preserving the secrecy 
light column, the electric force, being greater at the con- of wireless messages, enables the sender to communicate at 
striction than in the wider spaces on either side, produces a | Will with one or another of two stations situated at different 
positive charge on the cathode side and a negative charge on | distances. The principle adopted is that already proposed of 
the anode side of the constriction. Ionic shooting tends to | employing mast-wires of different ranges. Four such mast- 
the preservation and exaggeration of any existing minima and | wires are employed, two at the sending station and two at the 
maxima of electric force. This is exemplified in the stratified | receiving station. Their heights are so arranged that one 
discharge. If the path of the discharge is curved, ionic shoot- | of them covers, say, a range of 5 miles, while the other 
ing brings about a certain centrifugal force which throws the | does not. The circuits of the coherers attached to the two 
ions out of their natural path. mast-wires are so arranged that their simultaneous action 

IJ. Stark, Phys. Zcitschr., December 1, 1900.] | produces no effect upon the galvanometer. But at a distance 
mM | | of 5 miles the galvanometer will respond to а message from 
И | the sending station addressed to both coherers, as only one of 
Use of a Polarising Cell in the Telegraphone.—lt has already | them is brought into action. At half that distance, when 
been announced that the introduction of a polarising cell | both coherers are within range, no effect is produced on the 
in the circuit of the recording electromagnet considerably | galvanometer. Thur, at all events, something of the nature 
increases the sharpness and clearness with which the sound | of separation by distance is obtained, though it is open to the 
isrendered. This observation is now explained by E. Ruhmer. | obvious criticism that complete neutralisation of the two 
The preliminary magnetisation probably never exceeds | effects is only produced at one definite value of the distance. 
12,000 units, and after the wire leaves the neighbourhood | It would be better if the message itself were limited to this 
of the electromagnet its magnetic intensity probably | value instead of the absence of the message. 
falls to about 8,000 unita. When the wire is used for [P. J&aov, Comptes Rendus, November 26, 1900. 
tenu. о its remanent maguelism will then induce pretty A 
1 5 d Eno us Magnetised ( ‘hronometers.—A. Cornu has turned to good 
Now this value, when looked up on the curve of magnetisation, | 8000016 an accident which befel a chronometer when il bbe 
is seen to correspond to a low permeability, where compara- brought near a large dynamo. He reasoned that if И 
tively large variations of the magneto-motive force only be kept going for 24 hours it would keep going indefini id be 
produce small variations of the magnetic flux, and therefore, | Wound up only once daily, as all the moving parts wou! 
also small amplitudes of the magnetic waves to be impressed | 12 the same relative positions. Moreover, many of the actions, 
avon tha wire But for] Ng like the accelerations and retardations of the balance-wheel, 
p 6 for loud records it is important that the : tio 
variations of the magneto-motive force should take place on a would neutralise each other, and there would be no pude: š 
steep portion of the magnetisation curve. That condition is | dhesion, as steel contacts are avoided in the construc a 
fulfilled by introducing а cell in the circuit which shall just of chronometers. In studying the behaviour of this partiou 
compensate the magnetism induced by the wire in the core of chronometer he found that it was considerably influens 


the electro t. InP , T : 3% | by the earth's magnetic force. There was, in fact, a definite 
odiy 1 ls ОЕ ime eee ace aurea acceleration or retardation for each azimuth, the equations 


E. Rogue _ Zeitschr. expressing this effect being similar to those representing the 
i udi d а E action of gravitation upon an imperfectly balanced wheel 
The practical importance of these researches lies in their 

Magnetisation of Electro-Deposits.—It is interesting to com- bearing upon ships’ chronometers. The magnetism of their 
pare the magnetisation of a deposit produced in a magnetic balance-wheels should be carefully determined, as well ав the 
field with the magnetisation of the same deposit exposed to | corrections necessary for various magnetic azimuths. The 
| amplitute of the oscillation should be made as great 48 
440deg., as pointed out by Phillips. Unfortunately, that 13 
difficult of attainment. 

[A. Cornu, Comptes Rendus, November 26, 1900.] 


ROAD TRACTION.* 
HY PROF. Н. 8. HELE-4HAW, LL.D., ЕК8. 


The development and progress of any nation depends largely upon 
the improvement in its internal and external means of communication. 
This has probably been the most important material factorinthe growth 
the magnetic field after deposition. This has been done by | and the increasing prosperity of this country during the past centur? 
C. Maurain with a deposit of electrolytic iron obtained from | Now: of the three means of communication—by road, by jen 
iron-ammonium oxalate. The results are shown in the | 07 88— (һе two latter have, during the past century, grown 12 


йад : a way as to quite eclipse the increased importance of communication 
annexed curves, where В represents the magnetisation during by Pod. zd yet it p probable that cher lattes remains still much 


deposition produced by various constant fields, and A the | the most important of all three. The fact ia, that the introduction 
magnetisation produced by the same fields when applied | of mechanical power in the form of steam, both as applied to the 
subsequent to non-magnetic deposition. That A does not | locomotive and the marine engine, has not only effected changes ® 
start with zero magnetisation is due to the earth's magnetic | 85 to absorb popular attention and command the application of 13° 


field, which it is very difficult to eliminate altogether. B*hows| ^ `* Abstract of Paper read before the Society of Arts. 
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material resources of the world, but bas required the application of 
scientific research and afforded scope for the investigation of in- 
numerable scientific problems. Amongst these problems, and not 
by any means the least important, have been researches into the 
laws of resistance of ships and upon railways, and it is not too much 
to say that the experimental discoveries of such laws by men like 
Froude bave had no little influence upon the practical results 
achieved in recent years by the engineer and the naval architect. 


When we turn to the subject of common roads, we find that up to 
atany rate the last few years there bave been no changes during the 
past century to attract general attention in the construction of the 
roads themselves or in the means of vehiculat propulsion upon them. 
We must of course except the introduction of steam-propelled vehicles 
about 50'or 60 years ago; and, reading the literature of that time, it is 
clear tbat when this occurred it was a matter of great interest 
throughout the whole country. The absolute and complete failure, 

rom а financial point of view, of the steam carriage at that time, and 
the imposition of laws which made their use on common roads 
impossible, naturally caused this interest to entirely disappear, and is 
even responsible for the inoredulity with which their poesible t uccess 
is regarded to-day by а good many people. 

Within the last few years, however, there has been a remarkable 
revival of interest in the question of the roads in this country, and, 
indeed, in the roads of every country, and for this there are several 
important causes, Indirectly, it is evident that the improved facili- 
ties in conditions of transport and of travel by land and sea have 
steadily led up to a demand or improvements in roads and means of 
communication upon them. Nothing, for instance, could more 
strikingly illustrate this than the fact that the great railway com- 
panies, by the force of events utterly unexpected upon the introduc- 
tion of railways, have become in all the large cities the greatest 
proprietors of horses and vehicles for the transport of goods and, in 
many cases, also of punc themselves. The invention and 
perfection of the bicycle and, quite recently, the development of the 
motor car, both of which inventions have been rendered possible by 
the gradual progress of the mechanical arts, have caused the general 
public to take the keenest interest in the nature and condition of Ше 
roads of the country, while the possibility also of producing at last 
successful motor vehicles for the transport of goods have led to the 
passing of the Light Locomotives Act in 1896, which really marked 
the dawn of a new epoch in this country in means of communication. 


It must not, however, be thought that no changes or improvements 
have taken place during the past century in the direction of road 
communication. On the contrary, we find that at the beginning of 
that period the roads had been allowed to fall into a deplorably bad 
condition, which the 530 Acts of Parliament for their improvement 

seed in the previous 70 years had done very little to improve. 

he fact was that these acts were necessary because statute labour 
was required, and tolls had to be imposed to pay for the expense of 
repair, and they had not the slightest reference to a real improvement 
in the nature of road construction or apparently any influence upon 
it Road-making, which, centuries before, the Romans had taught 
the people of this country, bad at that time become a lost art, and 
had it not been for the greater attention attracted by railways, the 
gradual improvements in road construction by Telford, Macadam, 
and others, and the comparative perfection of roads paved with 
stone, wood, or asphalt in all our cities to-day, not less than that of 
the ordinary type of bighway in country districts would have been 
more generally regarded as one of the great triumphs of the century. 
With the improvement in roads the construction and desigu of 
vehicles themselves has also steadily improved, so that the best 
designs for horse-drawn vehicles suitable for both light and heavy 
traftic may be said to have now been evolved. 

It is not, therefore, to be wondered at that the same kind of 
attempts which have been successfully made to investigate the nature 
of the power required for ships and locomotives have been made 
during the past century to investigate road traction, and these 
attempts are to be found recorded in various books. Probably 
the most important contribution to the subject is General Morin's 
* Experiences sur le LIN des Voitures et sur les effets destructeurs 
qu'elles exercent sur les Routes,” which occupied that accomplished 
man of science from 1837 to 1841, the first series being undertaken by 
order ofthe Minister of War and a second series by that of the Minister 
of Public Works of France, and in which the author was aided b 
numerous skilled and distinguished observers, from which it 
would at firet be thought that little more remained to be dis- 
covered on the subject. The truth is, however, that the problem 
of road tractiun differs in a very essential manner from that 
of the determination of resistance of ships and railroads. The 
movement of a budy through the water, and of the motion 
of a steel wheel upon a hard surface, such as steel rail, present 
features which have enabled definite laws of resistance to be arrived 
at. On the other hand, it can scarcely be said, especially with 
macadam roads, that the surface, even at small distances apart along 
the same road, or during a small interval of time in which the nature 
of the weather has changed, presents conditions of anything like 
uniformity. Thus it is very difficult to arriv« at definite laws соп. 


cerning road resistance, and it is not surprising to find that even the 
Crone of Morin, and the conclusions at which he arrived, were 

en exception to by another distinguished French observer, Dupuit, 
who also devoted much time and labour to the subject, resultiug in 
many different statements, either algebraical or in a more general 
form, representing tbe laws of traction upon roads which have never 
yet been reconciled. 

There is a further practical reason for the want of general interest 
in such determinations from the fact that the horse has hitherto 
almost entirely been the tractive agency for road vehicles. Now 
there are two features of difference between muscular effort and 
mechanical P one being the relative magnitude of the 
powers employed, and the other the actual nature of the effurt itself. 
As to the power employed, it is obvious that it becomes a far more 
important question to know something of resistances which involve a 
power in the case of some modern locomotives of as much as 4,000 

orees, or in the case of the large modern Atlantic liner as much as 
even ten times this astonishing amount of power; and this is still 
more the case when it is remembered that the nature of the muscular 
effort of animals is such that it can be applied at will according to 
the varying resistance, and that a sudden and almost incredible 
effort can be exerted by a horse, as, for instance, in starting a railway 
waggon into motion, which makes this sort of effort peculiarly suit- 
able to the conditions of the case. At the same time this fact 
naturally relegates the problem in the opinion of most pepe to one 
of simple practical experience and, indeed, one in which experience 
alone would eeem to offer a guide. Experience has, indeed, practi- 
cally solved moet of the questions connected with horse traction and 
furnished us with an intimate knowledge of the weights suitable for 
vehicles and of the loads which can be drawn upon them by horses 
as well as bv other animals. 


The foregoing reasons, which show that investigations of traction 
resistance in the case of horse-drawn vehicles are of little value, do 
not, however, hold when we come to the subject of self-propelled 
vehicles. Motors for such vehicles have now been constructed with 
a power of as much as 50 horses, but there are strict limitations to 
possible power of such motors, and it is important that knowledge 
should be available in what is comparatively a new subject as to the 
conditions by which the greatest economy may be effected. For the 
problem differs in a remarkable way from that of the railway loco- 
motive, which, ruuning on a hard steel track, has enabled the power 
to be increased in such a way that while the “ Rocket” weighed 
with its tender 6 tons, a modern engine and tender frequently 
weighs more than 100 tons, with a more than proportionally greater 
increase of power. "Thus, whereas in a railway locomotive it may be 
desirable to obtain the greatest efficiency on simple grounds of 
economy, the very existence of the motor vehicle from a commercial 
point of view depends upon the relation of the weight of motor 
required for tractive ¢ffort to the useful load which it can convey, 
since the load which can be carried upon wheels upon the compara- 
tively yielding surface of a road not less than the possible speed of 
transit are narrowed down within a very small compass. 


But this is not all. Indeed it is only oneeide of the question, since 
whereas the railroads or tramways are the property of the railway 
company or the corporation which has to maintain them in working 
condition, the roads over which motor vehicles run belong to the 
public at large. And whereas there is even upon the hard steel 
track of a railway a considerable amount of wear, which reduces the 
life of a steel rail in a very definite manner, and is a factor of con- 
siderable importance in the working expenses of a railway, the 
proportionate expense to other items of working expenses is com- 
paratively as nothing to the cost in maintenance and repair of an 
ordinary highway. M. Forestier, whom we are proud to have 
amongst us to-night, and whose visit to England to read a most 
valuable Paper on * Heavy Motor Traffic in France,” is a compliment 
which we all bi bly appreciate, who is the Inspector-General of Roads 
and Bridges in France, and therefore keenly interested in the proper 
maintenance of roads, and is at the same time one of the most distin- 
guished representatives of the automobile movement, has dealt with 
this m in the Paper in question. Не speaks, as it were, in a 
sort of dual AT, with the official knowledge which no one else 
could poesibly have of the actual effect of heavy motor traffic on 
roads in France, while at the same time we are assured that his 
attitude towards the automobile movement is entirely a sympathetic 
one. I am not able here to quote his extended and valuable remarks 
on this subject, but I may point out that he gives instances of the 
running of heavy motor vehicles in connection with the “ Poids 
Lourds service in the Department de la Meuse in which the wear 


| of the roads has been largely increased—in one case, for instance, 


& wear of 163 cubic yds. per year per mile, which involves ап 
increased cost of £50 per mile, while in another it has been necessary 
to spend £80 per mile in widening and drainage, and to increase the 
annual expenses in repair by £28 mile. This, it is true, has 
been caused by vehicles weighing when loaded 8 tons travelling at 
the rate of 8 miles per hour, which are conditions not yet allowed 
in this country ; but it indicates that the subject of the effect upon 
the roads is one which should be taken up and studied before heivy 
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motor vehicle traffic has become general. Even at present, when 
the most conservative of the county councils have not had the hardi- 
hood to charge the light motor vehicles with doing any damage to 
the roads, some of these councils are combining upon another ques- 
tion, viz, to obtain an Act of Parliament to reduce the speed 
from the present low limit of 12 miles per hour to the still lower 
one of 10. 

In the interests of a matter of great national importance euch as 
that of heavy motor vehicles, it is desirable that no unnecessary 
opposition should be aroused. The imposition of tolls, for instance, 
such as were enforced upon the previous attempts to introduce steam 
carriages would almost certainly bring failure upon the present 
attempts to meet what is so urgently demanded by the general 
growth of trade. As we are reminded by a recent circular of the 
Automobile Club, setting forth reasons why the proposed action of 
the particular county councils mentioned should be opposed, the 
charge in those days on the Liverpool and Prescot roads for a coach 
was 4s., whilst Mr. Gurney's steam carriage was charged £2. 8s., and 
in some cases £3. 8s. at every turnpike gate. 


The problem of the road locomotive is in itself sufficiently difficult 
and costly to bring to success without raising au opposition such as 
would certainly be caused by any destructive action of the wheels 
upon the road surface. The sooner this subject is made the matter 
of careful and thorough investigation, the sooner will such data be 
forthcoming as may obtain the best results with the least possible 
amount of wear and injury to the roads. Nor, indeed, can the effect 
upon the road surface be separated from the question of traction 
itself, for as M. Forestier says, after describing the exact action of 
the wheels upon the road in wet weather: © When this is the case, 
the road continually presents an inclined plane in front of the 
driving wheels, and this largely increases the rolling resistance, and, 
at the same time, adds considerable friction between the sides of the 
felloes and the depressions that are made. All engineers responsible 
for roads have agreed that during the rainy season the rolling 
resistance may treble what it is during fine weather. 
This is one of the most unfavourable conditions for mechanical 
propulsion, for it necessitates the motors not only being capabie 
of a single maximum effort but of a continual one, which may 
be three times greater in wet weather than in fine, unless one 18 
content to diminish the speed of going." 

It was from such considerations that I proposed at the recent 
meeting of the British Association the formation of a committee for 
investigating tke different causes of resistance for self. controlled 
vehicles on the common roads. That committee has for its chairman 
Sir Alexander Binnie, and the names of its members are Mr. Т. C. 
Aveling, Mr. W. Aitken, Mr. Worby Beaumont, Mr. J. Brown, 
Prof. T. Hudson Beare, Colonel R. E. Crompton, Mr. A. Malloch, 
Sir David Salomons, Mr. A. R, Sennett, Mr Shrapnell Smith, 
Mr. J. I. Thornycroft, Mr. W. H. Wheeler, with myself as secretary. 
It will be seen, therefore, that we shall not only have the benefit of 
the experience of those who are authorities on light and heavy motor 
vehicles, but that we have representatives who have particular experi- 
ence in traction engines, and also several members whose names are 
already well known in connection with important experiments upon 
traction, as well as others who are authorities upon the nature and 
construction of the roads themselves. It was the idea of the Secre- 
tary of the Society of Arts in suggesting the desirability of this 
Paper, that the matter could be discussed at fuller length to-night 
than is usually possible at sectional meetings of the British Associa- 
tion, and with this object in view, in addition to members of the 
Society of Arts, the Secretary has kindly issued invitations to 
members of-the Automobile Club, and also to many engineera who are 
interested in the question of road traction. In order to leave as 
much time as possible for discussion, I will only briefly state a few 
points which must be considered without attempting to suggest any 
definite plan of procedure by committee. The actual line of investi- 
gation, together with the design and arrangement of suitable apparatus, 
will no doubt occupy much time and carful deliberation hereafter. 


Naturally the first thing to be done is to study the literature and 
experimental researches which have been published on this subject, 
and I have prepared a summary of such researches so far as they are 
of practical interest, and may furnish information for the work of 
the committee. This summary I will not attempt to read now, but 
proceed to indicate certain important poiots in which the work of the 
committee will break entirely new ground. The: chief point to be 
noted is that while a few experiments have been made upon separate 
wheels drawn by mechanical means, the bulk of the observations 
which have been obtained by Morin and by all other investigators 
of the subject were effected by employing the tractive agency of the 
horse, and with the exception of a few of the experiments on traction 
engines, the muscular effort of animals has hitherto been the sole 
means of investigating road resistance. Now, for the following 
reasons, data so obtained are practically useless for application to 
eelf-propelled vehicles :— 

1, The speed of a horse is not capable of being regulated in any 
very accurate way ; indeed, many series of observations have been 
limited to the discussion of the two paces—walking and trotting. 


Thus there have been no very accurate means of determining the 
laws which connect the speed of a vehicle with its velocity, although 
Morin has attempted to obtain such relations, and numerous 
algebraic ex pressions have been suggested by various experimenters. 

9. With the horse, even if the velocity is à known one, itisalmost 
impossible to obtain а uniform tractive effort, and hence, although 
numerous self-recording dynamometera have been designed, nothing 
more than the average resistance of the various kinds of roads has 
been determined. | | 

3 The increased speeds, which are not only possible for light and 
heavy trallic but are now permitted by law, render the previous 
observations of resistance at lower speeds of little use. This has a 
most important bearing on that part of the resistance due to shocks 
and vibrations, which has never yet been separated from that due to 
frictional resistance. | 

Now, the employment of a motor vehicle will enable laws of road 
resistance in respect of the three principles mentioned in the fore- 


going paragraphs to be completely dealt with, and it may not be out 
of place to reſec to the experiments which were carried out during 
the past summer їп Liverpool, in which one motor-car was made to 
tow another over roads of (a) macadam, (b) stone setts, (c) wood pave- 
ment, (d) asphalt. In the three matters of regulation of speed, 
uniformity of tractive effort, and ability to maintain considerable 
speed, a few days’ experiments sufliced to show that it was possible 
to secure accurate and scientific results by replacing the traction of 
the horse by that of a powerful motor сат. One observer is reading the 
speed indicator (shown in detail in Fig. 1) which was pressed upon 
the tyre of the wheel, while another observer at the back of the 
car simultaneously reads the indication of а dynamometer, writing 
down together the speed and corresponding tractive effort. The 
dynamometer (which was constructed for the occazion) by which the 
observations were made is shown in Fig. 2, and consists of an 
ordinary spring balance used in conjunction with a dash-pot, 
and could be regulated so as to reduce the irregularities of tractive 


Fic. 2. 


effort. Fig. 3 shows the way in which it was carried upon a 
temporary wooden frame attached to the back of the 12 H. P. tractor- 
car of Mr. Holder. These experiments were only of а pre- 
liminary charater, and demonstrated conclusively that whilst it was 
evident satisfactory results could be obtained which would enable 
the relation between resistance and velocity for various kinds 
of roads to be accurately exhibited by graphical methods, and possibly 
the laws under these conditions determined, it would be necessary to 
design and make very much more refined apparatus than that then 
used, or, indeed, any apparatus of the kind which I have been able 
to hear of. 

The foregoing experiments and remarks relate to the posaibilities 
of experimenting on the tractive effort of one vehicle upon another. 
It should be noted that the resistance of a vehicle has been investi- 
gated by allowing it to descend а slope under the force of gravity, 
and Fig. 4 shows a slope which was used in some trials of motora. 
This slope, when carefully examined and its angles measured, gave 
the profile shown. It is clear that there are very few hills having a 
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sufficiently uniform inclination for this purpose, although an arti- 
ficial slope of uniform inclination might be fonnd or actually made 
for the investigation. | 

It is clear that there are two further ways in which the experi- 
ments obtained by means of horse traction, or indeed of traction at 
all, are entirely inapplicable to modern requirements and are as 
follows :— 
ropulsion of a vehicle by means of the effort exerted at 
the rim of its own wheels introduces entirely fresh considerations 
as to the power required to propel it compared with that by ordiuary 
traction, and into the question of shocks and vibrations, which form 
an important factor in the reeistance. There are also questions con- 
cerning which very little is known at present as to the relative 
merits of front and back steering respectively ; that is to say, as to 
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whether the vehicle is more ¢ffectively dragged along by the action 
of its own front wheels or pushed a ong by the action of its hind 
wheels. Definite results concerning these matters can only be 
arrived at by specially constructed appliances, and the use of motor 
vehicles themselves for the purpose. 


5. There is the important question of the effect upon the road. 


itself. This constituted an important portion of the researches of 
Gen. Morin 60 years ago ; but his results obtained by horse traction, 
valuable as they were tor the purpose, do not tell us much as to the 
effect produced upon roads when the wheel itself not only has to sustain 
the weight of the'vehicle, but also has to exert a tangential effect 
upon the road. In connection with action проп road surface, it is 
also important to ascertain by experiment the best form of wheels, 
dimensions of tyre, the effect (so little understood, although of time- 
honoured interest) of the coning or canting of wheels, and of the 
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results for loads of varying magnitude upon roads in all states and 
conditions of the weather. In all the five directions above specified, 
there is plenty of scope for useful work, and the application of new 
instruments such as the viagraph, which will accurately indicate the 
nature of the surface of the road over which each set of experiments 
is conducted; the eeiemometer, which will enable us to investigate 
practical questions as to the effect of springs and the behaviour of 
tyres; and instruments euch as those Mr. Malloch has employed for 
investigating railway traction. There can, at any rate, be little 
doubt that the formation of a committee lor the purposes which I 
have brought before you is abundantly justified. It remains to be 
seen what the results of their labours will be, but one may be allowed 
to express a pious hope that they will be sufficiently valuable, not 
only to be of practical use in aiding the progress of road locomotion, 
but to be worth laying before this Society at some future date, 


DISCUSSION. 


Mr. J. 1. THORNYCROFT thought the reader of the Paper was right 
regardiag road transit as the most important of all modes of transit, fcr 
certainly what concerned people were the means of conveyance in their ow 
locality. Prof. Hele-Shaw had pointed out the marvellous improvement 
which had taken place in transit by sea and rail, but road transit had 
remained almost stationary. The general admiration for the horse was 
wel] earned by that useful animal, but liberty to improve our road transit 
was placed in jeopardy by the action of people who, out of false love for 
the horse strove to make legislation adverse to the automobile industry, such 
as charging £3 toll for a vehicle propelled artificially, when the proper 
amount for the eame vehicle, if propelled by an animal, was 4s. He believed, 
however, that we were on the eve of a great improvement. London was 
beginning to appreciate the fact that ite tramcars must be propelled 
artificially, and in Liverpool, where the system had been lately perfected, 
the improvement was wonderful. As to the material used for making 
roads, he looked upon steel as that to be ultimately used, but that in 
the meantime a material such as asphalt would resist the action of traffic 
2 a long time. He believed some asphalt roads in London had lasted 

years. 

Col. R. E. В. CROMPTON emphasised the desirability of the investiga- 
tion which had been so ably introduced by the reader of the Paper. As he 
had said, a committee of the British Association had been formed to go 
into the matter, which was of the highest interest from his side of the 
question—viz., the military side. The problem which presented itself in 
any new country which it was desired to civilise was the means of inter- 
communication. The surface of the country was composed of varying 
materials; from those sufficiently hard to form a good roadway at once to 
those of a softer nature. He understood the object of the investigation 
was to ascertain the laws which governed the passage of a wheeled vehicle 
over such varying surfaces. That investigation, although not com- 
plicated, must necessarily be protracted, a« the whole subject was so 
influenced in this couotry by the effect of the weather on the surface 
of the roads. In the Transvaal the country in wet weather was very soft, 
and transit across it was almost impossible. But when the rainy season was 
over the sun hardened it, and transformed it into a ready-made roadway, 
across which, although many rocks, &c., were strewn over it, it was perfectly 
poesible to drive wheeled vehicles. In the Transvaal, for the first time in 
warfare, the experiment had been made on a large scale of supplementing 
the railways by carrying military stores and supplies by traction engines. 
That had been attended with very great success in dry weather, though, of 
course, with diminished success when bad surfaces had to be contended 
with. By watching the results one found how much there was to learn 
with regard to wheel resistances. He believed the veldt, when as hard as 
it was in the months of July, August, and September, offered less average 
rolling resistance than the best English road at this time of year. That 
day he had been to Aldershot, testing engines under conditions of actual 
warfare—in very wet weather—and had been profoundly impressed by the 
extent to which the surface was deformed under the wheels. The com- 
mittee had set itself to solve & very difficult problem ; they wished to 
ascertain what width and diameter of wheel were best calculated to carry 
а certain weight. Prof. Hele-Shaw had shown that any point of the wheel 
moved in a curve, and argued that there would be very severe cutting 
action in the road, there being a tendency to move that point longitudinally 
along the road. That was no doubt true to some extent, but it was greatly 
modified by certain facts. If the wheel were rolling over, say, an asphalted 
surface, the particles of road immediately under the wheel would not move 
to any extent. Supposing the roadway were of tesselated pavement, as long as 
thosesmall prisms were prevented from moving sideways they would remain in 
a parallel position. But takinga road way under the influence of wet weather—a 
flint road, for example—if the particles of flint were similar prisms to those 
above-mentioned, a few at the centre of the tyre of the wheel would not be 
moved, but as they passed away from the centre of the wheel they would 
be thrust sideways, and to a point far outside the wheel the top of the 
roadway would be moved. He particularly called attention to the fact that 
there was a piece in the centre of the wheel where the roadway was not 
disturbed, or so little that it had hardly any effect. This showed the 
enormous importance of the width of the tyre of the wheel. Taking, as an 
extreme case, mobile sand, a narrow wheel would hardly run in it at all, 
the whole of the sand moved under the wheel sideways, and the wheel 
sank in; whereas a broad whee), owing to the large number of unmoved 
particles underneath it, hardly sank in at all. Where were they to stop? 
Were they to make very big and consequently heavy wheels, or to stop at 
tome half-way house which combined the greatest number of advantages ? 
In South Africa, where very. broad wheels were introduced for the first 
time (in abeolute opposition to the time-honoured usages of the Boer farmers 
who used narrow wheels) they were able take enormous loads over the 
very thin crust of the veldt, going over the same ground for weeks and 
almost months without hurting the surface at all, whereas two or three 
passages of the narrow-wheeled Boer waggons destroyed the surface to 
such an extent that it could not be travelled over again. With regard to 
gravity experiments, he thought there were a good many slopes in this 
country sufficiently regular to allow of experiments being made in the way 
of observing the acceleration of a vehicle steered down them. 

Mons FORESTIER, Inspecteur-Général des Ponts et Chaussdes 
(speaking in French), said that since the work of Morin and Dupuit there 
had not been any exhaustive experiments made with a view of obtaining 
the coefficient of traction on the different surfaces used in the main roads 
of the French departmente. In Paris, M. Lavalard, on behalf of the 
Compagnie des Omnibus, and M. Bixio, on behalf of the Compagnie des 
Voitures de Place, had made a complete series of experiments with 
registering dynamometers founded on that of Morin, M. Michelin, in 
order to demonstrate the advantages of pneumatic tyres, had also made а 
number of comparative experiments on the different roadways of Paris 
with the same vehicles fitted with metal tyres, with tyres of solid rubber, 
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апа with pneumatic tyres. 'The great drawback to the use of Morin's 
dynamometer was that it required a knowledge of the slope of the road 
traversed, or it was impossible to separate the effect of gravity from that 
: of the traction. He had himself, in some experiments which he had carried 
out to ascertain the varying tractive forces required by different roadways 
(wood, stone, asphalt, or macadam), adopted a modification of Morin’s 
dynamometer with the pendulum apparatus devised by the eminent 
French engineer, M. Desdouits. In this apparatus the effect of gravity 
was eliminated, and it was possible in a single journey, without any know- 
ledge of the inclination of the road traversed, to obtain ап accurate record 
of the force exerted upon the different surfaces. "This apparatus he bad 
used successfully in à journey he had made in 1896 from Paris to Mar- 
seilles, and he recommended it to the attention of those interested in 
similar researches. He could also speak favourably of certain modifi- 
cations made by M. Richard, and with these modifications he could speak 
well of self-registering dynamometers. They eliminated personal error, 
and had certain other advantages. 

Mr. W. WORBY BEAUMONT said with regard to Col. Crompton's 
remarks on the width of the wheel, instead of insisting upon a width for 
the heavier vehicles of lin. per ton, or jin. per ton, they should have, for 
any size or weight of vehicle, a minimum width of wheel, and beyond that 
a gradually-decreasing extra width per unit of load. The Paper was of great 
importance because it drew attention to the real automobile difficulty— 
viz., the road question. Three years ago, in his Cantor lectures on motors, 
he had drawn attention to the road question, and pointed out that it was 
a greater difficulty than the production of the vehicles themselves. The 
improvement of the roads should have for its first object the improvement 
of transport and the reduction of its coat, to say nothing of health-giving 
pleasure. The proposed restriction of the speed of motor vehicles, if carried 
into effect, would crush one of the most useful industries in this country. 
That industry was already large in France, and in America was growing to 
such an extent that one big firm alone turned out 20 vehicles per day. If 
it had not been for restrictive acts and measures England would have been 
the first in the field, but as matters stood she had a great deal to do to 
attain the position of her competitors. The important point to determine 
upon now was that they should not be led by the nose by people who 
knew nothing of the matter, but should be free to use the roads in a 
legitimate manner. 

Mr. J. BROWN said that as nowadays it was necessary to define every- 
thing in a very accurate way, it was perhaps fortunate that his instrument, 
the viagraph, which was for the purpose of showing inequalities of roads, 
should have been invented at this particular time. He would not dwell 
upon the actual details of the instrument, as it had been deacribed before 
the British Association. He exhibited a diagram made by the instrument, 
showing the irregularities of certain roads, in order to show the way in 
which it worked, and afterwards briefly explained his invention by means 
of a lantern illustration thrown on the screen. 

Mr. A. R. SENNETT wished to correct a wrong impression which might 
be ‘created by the Paper. As a matter of fact, English engineers had 
really led the world in the matter of road traction, although they were 
now so very backward in it. About the year 1832, for two or three years, 
omnibuses were running regularly between Paddington and the Bank, and 
carried many thousands of persons over Pentonville Hill without a single 
accident. That would sbow what a scandalous thing it was to pass an 
act subsequently to prevent the progress of such an industry. When 
Prof. Hele-Shaw spoke of the tearing of roads, he wished to impress upon 
the members that he was speaking scientifically and not practically. The 
idea of the committee was to find the proper way of applying motor 
vehicles to the roads, and whatever it might do it would have the effect of 
improving the roads, so that all horse-owners would have reason to be 
grateful to it. He need hardly say that the committee, having to deal 
with a scientific subject, and not with аз art, was very poor. The present 
Act of Parliament could only be looked upon as a kind of compromise 
between prohibition and permission. He hoped one of the results of the 
labours of the committee would be to show how little damage was done to 
the roads by heavy traffic, even if it did not do real good. Every cyclist 
knew that the Ripley road, being a very favourite one for bicycles, was 
most beautifully swept and laid out, like а carpet ; yet there were still 
small minded people to be found who declare that bicycles destroyed the 
roads. Although poor, the committee had an enormous amount of work 
to do. Prof. Hele.SShaw had said there was a great difference 
of opinion among automobilists aa to the proper method of apply- 
ing the power of the motor to tlie vehicle. Some experiments which he 
had made showed the.enormous influenoe which the point at which the 
motive power was applied had upon the propulsion of a vehicle, it being 
conclusively proved that there was a great advantage in driving by the 
fore-wheels. He had experimented with every kind of vehicle, from a 
very light phaeton to a four-horse brake. Fore-carriage driving, however, 
involved a very difficult mechanical problem, and had, therefore, only been 
tackled within the last few months. M. Jeanteaud had informed him of 
an experiment he had made with two exactly similar cabe, heavily loade4, 
one rear-driven and the other fore-driven ; they had both been run con- 
tinuously, and the accumulator of the former had been exhausted on the 
first night of the trial, whereas the latter had continued running till one 
o'clock the next day. Twenty years ago a compressed air tramcar was 
tried ; it ran for a long time and very reliable figures were obtained. 
But it came in one evening with 20lbh. more air in the reservoir than 
was usual, and the next day it behaved equally well. The reason 
was after а time discovered. The whole of the four wheels were 
driven by the motor, and the two sprocket pinions were attached to the 
motor shaft by feathers or keys. One of the keys had fallen out, and the 
consequence was the vehicle was fore-driven on those days. One of the 
principal advantages ef the viagraph was that it showed the enormous loss 
of power resulting from the incqualities in the roads. When bicycles were 
introduced it was said they would never be labour-saving because their 
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riders had to transport their machines from place to place as well as them- 
selves. It was now known they were labour-saving, and the reason was that 
they furnished a ineans by which а man's body was transported on а line 
which approximated to horizontality. In walking, the hips continually 
described the portion of a circle, and thus a great deal of energy was 
thrown away. | 

Mr. MARK MAYHEW, L.C.C., pointed out how badly the action of the 
English administration contrasted with that of France in the matter of 
motora. The latter country had given every possible encouragement to 


the industry. During the past few weeks local administrative bodies all 


over the country had threatened the motor industries and the users of 
motor cars with very serious action in the Houses of Parliament. Why 
that was so it was impossible to say. It was difficult to understand how, 
in the face of all the evidence, local administrative bodies, supposed to 
represent the population, could take such action. The suggestion that 
motor cars should be forced to carry a large placard bearing a number 
back aud front was a stigma upon the character of their owners, which no 
other men in the country would be called upon to endure. He thought 
he might appeal to the Chairman to place before the Society some suggestion 
that they should in their turn approach the Local Government Board, the 
Houses of Parliament, and other important administrative bodies, and lay 
before them arguments which were bound to dispose at once of such 
measures as the local county councils were now endeavouring to bring 
before them. | 

Mr. J. W. BENN (L.C.C.) said he had come to hear the Paper and dis- 
cussion in order to discover if anything could be done to solve the great 
question of the congestion of London. Mr. Balfour, in the House of Com- 
mons а few months ago, had suggested that the solution of the housing 
problem was to be found in the motor car, and he thought the Professor 
might show how that was to be done. It was now proposed to spend vast 
sums of money in installing electric traction in London ; he had more than 
once desired that something could be done on the surface of the road rather 
than а method which involved considerable excavation and engineering 
expense in structures beneath the surface. He was led to hope that the 
time was near when they might run omnibuses in connection with their 
tramways on the principle which now governed motor cars. An expert 
recently appealed to had stated that there was no such invention at 
present which would satisfy the requirements of the London County 
Council. He hoped the researches of the committee would lead toa more 
satisfactory answer to а eimilar question in the near future. 

The CHAIRMAN moved a hearty vote of thanks to Prof. Hele-Shaw for 
bis Paper, which was carried unanimonsly. 

Prof. HELE-SHAW, in reply, said that the subject matter of the Paper 
had been presented under such а number of aspects by the different 
speakers that its vastness had been amply demonstrated. He was sure the 
Society of Arts, which had done so much for many years towards the 
improvement of so many things, could most profitably devote further time 
to the discussion of the question. He was greatly encouraged by the 
remarks which had been made. 


p€————————————— — 


SIGNALLING ON SOME BRITISH ELECTRIC 
RAILWAYS. 


At the meeting of the Institution of Civil Engineers on the 11th 
inst., three Papers were read, entitled“ The ‘Signalling on the 
Waterloo and City Railway” and “Note on Signalling Outlying 
Siding Connections,” by Mr. A. W. Szlumper, M. Inst. C. E, and 
“Signalling on the Liverpool Overhead Railway," by Mr. S. B. 
Cottrell, M.Inst.C.E. | | 

The Waterloo and City Railway, a3 previously described in the 
Minutes of Proceedings of the Institution (Vol. CXXXIX.), was 
an electrically-worked underground railway 14 miles in length. 
It was a double line, in separate tunnels, with a station and 
accommodation for shunting the trains at each end. Trains 
ran every 6min., the journey occupying about 6min. There 
were two signal-cabins, one at Waterloo and one at the City, 
the former containing 16 levers and the latter 18 levers. The 
line, however, was practically divided into two block sections 
by the provision of signals about half-way between the stations, 
such signals consisting of an electric lamp fixed to the wall 
of the tunnel, electrically controlled from both boxes and by 
clearance bars or treadles. In addition to the ordinary mechanical 
interlocking, the Sykes electric lock-and-block system had been 
largely introduced, and as a further safeguard “slipper bars” were 
fixed a short distance in front of the more important signals, by 
means of which the current to the electric motors was automatically 
eut off should a train pass the “slipper bar" when the signal was at 
danger. The “starting” signals at the stations had double arms, 
the upper one being a “right away” signal, the lower one being 
a “draw ahead” signal. Both these arms were worked by the 
same lever by means of a Sykes “electrical selector.” The 
“stop” signals at the stations consisted of ordinary ground discs, 
which were also provided for shunting movements. Treadles or 
fouling-bars were extensively used; they consisted of an angle- 
bar about 35ft. in length, balanced on pivots and connected to a 
contact-making switch. In lieu of the ordinary repeaters, bells 
were fitted in the signal boxes which rang when any signal failed. 
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This was effected by passing a wire through a series of signals by 
means of contact-makers on each signal and upon their corresponding 
lever in the signal box, terminating in a bell which started ringing 
should any contact be broken. Facing points were fitted with 
ordinary facing-point bolts, also Sykes electrical point detectors, one 
being fixed to each stock rail on a pair of points and connected to 
and working with the tongues. Both tongues had to be dead home 
before the selector was operative, and until then the point lever was 
locked by an electric lock. The block instruments used were Sykes 
lock-and-block instrumentis, which were electrically interlocked with 
the levers and signals. All the lights in the signals and discs con- 
sisted of 8 c.p. glow lamps in duplicate, and were repeated in 
the signal boxes by pilot lights. 

The second Paper described some modern methods of electrically 
controlling outlying siding connections. One system described was 
applicable to a railway where an electric lock-and-block system was 
installed. The siding connection was controlled by a key, the 
removal of which, from an instrument, locked up all conflicting 
signals and broke down the block instruments until the key was 
returned ; no outdoor eiguals atthe siding were necessary. Another 
system described consisted of the provision of а ground-box and 
outdoor signals at the siding, locking instruments being provided at 
both the section and sidin 1 When the siding was to be used, 
the switching in of the siding-box locked up the starting: signal at 
the section-box by means of au electric lock, and released an electric 
lock on the siding-signal, the switching out of the siding-box 
restoring the section-box signals and instrument to their normal 
condition. А special feature of this scheme was electrically lock- 
ing up the entrance to the siding-box from the section-box. Another 
system described consisted of the provision of a ground-box and 
of outdoor signals at the siding-connection. When operations 
were to be carried out at the siding, the box was switched in as a 
section-box, and electric locks on the signals were released ; сапар 
shunting operations, the siding-box was treated аз a section-box, an 
when completed, the box was switched out, and the signals again 
became electrically locked from the section-box. 


The third Paper described the system of automatic electric signal- 
ling in use on the Liverpool Overhead Railway, which, originally 
ое to facilitate passenger transit to and from the docks, had 

eveloped into а line nearly 7 miles in length, and, in addition 
to fulfilling its original purpose, provided rapid access to Liverpool 
Írom two important suburbs, and by means of an electric tramcar 
system owned by the f from other suburbs, When the line had 
been originally constructed as a dock-rail way with many stations, auto- 
matic electric signals had been introduced, in order to avoid the expense 
of men and maintenance, but with the extensions in the suburbs 
the automatic system had had to be supplemented at termini and 
junctions by ordinary mechanical signals "The intermediate stations 
were divided into 14 block sections ; each block had a station at its 
commencement, and since the length of the blocks was short, each 
station was equipped with only four signals—viz., one home sigual 
and one starting signal for each road, the starting signal being prac- 
tically the distant signal for the station in advance. A train leavin 
a station passed the breaking contact, putting the starting signa 
to danger; it then passed ће “ making” contact, which pulled off 
the home signal of the station it had just left, and the starting signal of 
the station in the rear. Thecircuit between the making contact and the 
other signals was made through a switch fixed on the arm of the 
starting signal,sothat should the latter failto go to “danger,” thecircuit 
could not be completed and the line behind would be blocked. The 
making and breaking contacts were actuated by a striking-board 
fixed on the last coach, so that should a train break in two, the 
signals would not be operated. This automatic arrangement applied 
to all intermediate stations, and where the automatic system merged 
into mechanical, the alteration took place at the home signal in one 
direction, and at the advance starting signal in the other—that was, 
on the up road the advance starting signal was the firat automatic 
signa], and on approaching the termini the distant signal was the first 
mechanical one. The current for working the signals was supplied 
from accumulators at 50 volts preesure ; two sets of 27 cells were 
situated at each station, and these were charged in series from the 
generating station. These accumulators also provided light to the 
stations. The expenditure of electric energy in current was very small. 
Each station comprised four signals, each worked with a lowering 
current of 5 amperes at 40 volts, and with a holding current ot 
0:25 ampere at 40 volts. With a 3-minute service for 20 hours a 
day each signal would be lowered 400 times, requiring, therefore, 
2,000 ampere-seconda, or, say, 0'5 ampere-hour, per signal per day. 
The entire station would require 80 watt-hours per day, and the total 
system 1,040 watt-hours. This, however, did not include the holding- 
off currents. Assuming each signal to be held down 14 minutes, it 
would be down 600 minutes per day, requiring 150 ampere-minutes, 
or 25 ampere-houra, ог five times as much аз for lowering. In the 
firat few months there had been occasions of signals failing to go to 
danger, but experience enabled such failures to be eliminated, and 
reduced the number of other failures, which now amounted to an 
average of only 1 in 11,156,857 operations, 


CORRESPONDENCE. 


SUN-SPOTS, MAGNETIC STORMS, COMETS’ TAILS, 
ATMOSPHERIC ELECTRICITY, AND AURORA. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sig: In reference to Principal Lodge's interesting letter, 
I would remark that at the time I suggested that the magnetic 
disturbances on the earth might be due to electrified particles 
emitted by the sun, the distinction between ions and free 
electrons had hardly claimed any attention. What I suggested, 
as well as I recollect, was that the magnetic storms were due to 
something of the same kind as cathode rays, and I recollect 
that I made a calculation as to the density of the electrifica- 
tion—i.e., of the projected particles required in order to 
produce magnetic forces of the amount observed in magnetic 
storms, and that I was convinced that, with velocities such as 
had at the time been observed or calculated as existing 
in cathode rays, quite a feasible density of emanation from 
the sun would suffice. 

In connection with this it may be worth while recalling 
attention to the way in which there seems to be some evidence 
from auroræ and magnetic storms that the earth has a minute 
tail like that of a comet directed away from the sun, the time 
of day of maximum magnetic disturbance being about 11 p.m. 
and this also being about the time of maximum auroral 
activity in each longitude. There are many things which 
seem to show that comets’ tails, aurore, the solar corona, and 
cathode rays are closely allied phenomena. Those who are 
interested in the solar effect on terrestrial magnetism should 
consult the elaborate study of these effects that have been 
made by Prof. Bigelow, of Washington. 

In connection with the theory of comets’ tails I would call 
attention to the difficulty of explaining their repulsion by the 
sun to the Maxwell pressure of radiation in that there is no 
evidence that the molecules of any gas absorb more than a 
very minute proportion of the radiations that fall upon them. 
For example, the area of the molecules in 1 cubic em. of 
hydrogen is about 10,000 sq. cm., so that there are no gaps 
іп a layer of hydrogen one ten-thousandth of a centimetre 
thick. Now we know that this thickness of any gas would 
absorb only a wry small proportion of the sun’s radiation 
falling on it, and consequently we may safely conclude that 
the effect of solar radiation in reducing the gravitation to the 
gun is quite insensible. The effect at all distances from the 
sun is the same proportion of solar gravitation, so that if any 
effect of the kind were observable close to the sun it would be 
equally observable as a correction on gravitation at all 
distances. 

Dr. Lodge has called attention to M. Crémieu’s experi- 
ments and fears that they may upset all the foundations of 
modern electrodynamic theory. I would suggest a possible 
way of reconciling these experiments with a great deal of our 
existing observations and theories. Suppose that when au 
atom moves through the ether with an attached electron, the 
moving atom is so affected that its motion disturbs the sur- 
rounding ether in such a way аз to produce a magnetic force 
equal and opposite to that of the electron. This will entirely 
explain M. Crémieu's experiments, and all ordinary con- 
duction due to the motion of electrons through matter and 
cathode rays due to free electrons. We require, however, a 
subsidiary hypothesis to explain the magnetic effects of 
electrolytic currents. This would take the form of a suggested 
difference between an ion and an atom. An ion on this 
hypothesis would so differ from an atom that its motion does 
not neutralise the magnetic effect of the electron. I acknow- 
ledge that there are most serious difficulties in the way of this 
hypothesis. It would certainly require us to suppose that the 
electric charges on the surface of в conductor are not ions. If 
they are so on the surface of a charged electrolyte, then 
Crémieu’s experiments should produce magnetic force if he 
had used а moving liquid instead of a moving metallic con- 
ductor—a very difficult form in which to make the experi- 
ment. May be an electrified squirt of liquid, as from an 
Armstrong's electrical machine, could be used to see if there 
is any magnetic force near the squirting jet. Another serious 
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difficuliy is in deciding what happens at the terminals of an 
electrical machine, such as a Holtz or Wimshurst, when the 
conduction current with magnetic force turns into & con- 
vection current without. These difficulties are so great that, 
until M. Crémieu's experiments have been repeated by others, 
and no doubt can be thrown on their methods or calculations, 
I would certainly advise at least a suspension of judgment 
before we seek for new foundations for our electromagnetism. 
— Yours, &c. Око. Fras. FirzGERALD. 
Trinity College, Dublin, Dec. 10. 


TO THE EDITOR OF THE ELECTRICIAN. 


SIR : I perceive from your Editorial Notes that my recent 
letter setting forth what I believe to be an important factor 
in cosmical electromagnetism has laid me open to some mis- 
apprehension, because in the introduction thereto I happen to 
refer (unnecessarily) to a casually-seen epistle of Prof. Rücker's, 
which it now appears was part of а current controversy; and 
I have thereby unwittingly stepped into a magnetic storm of 
a totally different kind from avy that I was contemplating. 
Permit me, therefore, to assure you that I wrote with not 
а thought of that controversy in my mind. So far as waste 
tram-electricity disturbs magnetic observatories I am with 
the observatories. It is an unfilial act for scientific applica- 
tions to damage the parent science. The experience of 
mankind has consistently shown that whereas waste products 
or other rubbish may be freely shot in small quantities, or in 
uncivilised districts, yet that a nuisance soon arises as they 
increase in quantity; and now that so many things are laid 
in the earth of towns I do not suppose that urban communities 
will long permit the random casting away of a large quantity 
of electricity, with sufficient voltage left in it to enable it to 
crawl home unguided. Telegraphic waste can be tolerated, 
but the waste electricity of electric railways must one day be 
taken home in proper conduits. 

And then as to the value of the work of magnetic observa- 
tories. Surely it were madness to discontinue or spoil the 
record of а long series of continuous observations, except in 
case of dire necessity. "The destruction or removal of Kew, 
for instance, the pioneer magnetic observatory of the world, 
would be a national misfortune. 

If a critic were to urge that observations should be reduced 
and compared апа not merely accumulated, if he were to 
pleadfor careful attention to individual and noteworthy features, 
as well as to an averaged result with eccentricities smoothed 
out, he might be listened to with attention and profit. But I 
cannot conceive any wise and responsible critic urging that 
the careful and strenuous process of accurate observation, on 
which so much of science has been built, was a mistake; nor 
can I imagine such a critic advocating the abandonment of 
continual systematic inquiry and record as useless to science. 

The other matters on which I have been partially misun- 
derstood are of minor consequence. Suffice it to say that my 
guess that electrons might perhaps in the future be pressed 
too hardly into the service of science, did not in the least apply 
to them here and now. On the contrary, the conditions of the 
vacuum tube seem to me closely to correspond with the con- 
ditions which must obtain iu inter-planetary space. If the 
sun or other body is negatively electrified, cathode rays can 
hardly help streaming from it through the great dark space. 
When they impinge on an atmosphere they should give rise 
to ordinary vacuum tube appearances, with strim, &c. ; and 
when they impinge on an airless target, like the moon or a 
meteorite, they would give rise to X-rays. In any case they 
must in their flight constitute electric currents, and as such 
must have their due magnetic influence; and, if they are 
numerous, that magnetic influence must be very considerable 
by reason of their immense speed. — Yours, &., 

University of Birmingham, Dec. 8. OrivER. Longe. 
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COURT OF COMMON COUNCIL (CITY OF LONDON). 


At its meeting yesterday (Thursday) the Streets committee again 
submitted their report on the question of the practicability of generating 
electricity from steam raixed by burning the City's refuse, After 
inspecting the combined destructor and electricity generating works at 
Shoreditch, visiting the Leyton refuse and sludge destructor, and having 
reports from the engineer and the electrical engineer to the Corporation 
with regard to the disposal of refuse by cremation and the disposal of 
refuse and the generation of electricity, the committee came to tbe 
opinion that, in view of the shortness of their lease of Lett's Wharf, it 
would be inexpedient to sink further capital in erecting the necesaary 
machinery for the generation of electricity, and they recommended the 
adoption of the system of barging dust aud refuse into the country. 

The Engineer, Mr. D. J. ROSS, in his report on the subject, pointed out 
that the Corporation, having permitted two electric lighting companies to 
obtain powers to supp'y electricity for lighting and other purposes, could 
only generate electricity for their own purposes or for street lighting. The 
Corporation was, therefore, in a totally different position to other local 
authorities who were supplying electricity in their districts, cremating their 
refuse, and utilising the power generated therefrom in connection with their 
electricity works. It was also extremely doubtful whether the house and 
trade refuse removed from the City was of such a nature as to be dealt 
with profitably by cremation, as it differed essentially from the refuse 
removed from other cities and from suburban districts, inasmuch as it 
consisted principally of paper, straw, and packiug materials, of very little 
calorific value, exceedingly bulky апа difficult te manipulate. 

The electrical engineer (Mr. A. A. VOYSEY), in the course of his report, 
says: 

“ Before entering into the question of generating electricity, it is 
necessary to consider what can be done with it when generated, and 
whether it can be generated more cheaply in connection with destructora 
than it cau be bought. In 1897 I went into this matter rather carefully, 
and came to the conclusion that considerable economy might be effected 
in the removal and disposal of the City refuse by raising steam from the 
heat generated in the destruction of refuse, aud by usiug tbat 
steam {э produce electricity with which to charge batteries for 
running motor dust carts or other apparatus for which horses are 
now required, and possibly also for propelling barges to take away the 
street sweepinys and slop, and the clinker from the destructors. Further 
consideration of the matter has confirmed the views at which I arrived. 
There is, however, a serious objection to any immediate and wide applica. 
tion of the aystem in the fact that it is novel, and for this reason I have 
advised that an experiment be made with an electric motor dust cart. Such 
& vehicle in the City would offer great advantages for the use of electricity, 
for the reason that the conditions of its service would be well known and 
regular; it would not travel at a high rate of speed, and its journeys, 
when loaded, could be performed chiefly on the level or оп а down 
gradient. Indeed, with the exception of the frequent stopping and start- 
ing, for which special provisions could be made, it offers altogether 
excellent conditions for the use of electricity. 

With regard to electric barges, I am cf opinion that they could take 
away the sweepings and slop and the clinker from the furnaces at a lower 
price than is at present paid for this service. 

In addition to the running of du-t carts and barge, electricity could be 
used for lighting the works and for street lighting, and I think sufficient 
electricity might be generated for all these purposes, if required. 

With regard to public lighting, the relations existing between the Cor- 
poration and the City of London Electric Lighting Co. are of an 
uncertain nature, but it should be borne in mind that the agreements 
under which the public lighting has been carried out, supposiug they be 
held good at law, are determinable, at the pleasure of the Corporation, 
seven years after the completion of the whole of the lighting. 

I am therefore of opinion that great advantage might be obtained by 
using the heat generated in the cremation of the house and trade refuse 
for the purpose of generating electricity to propel the dust carts for 
collecting the refuse, and pos:ibly the barges for removing the street 
sweepinzs and slop, aud also for lighting public lamps. 

As regards the electrical part of the scheme, it should, ia my opinion, 
be carried out in the most gradual and tentative way, though always 
with due consideration for the ultimate end in view. First should 
come the trial of the electrically-propelled dust cart; then, if it 
proved successful, an electrically-propejled barge might be tried. These 
experiments would take some time to carry to a conclusion, and in the 
meantime the question of public lighting should develop to a point at 
which it would be possible to determine defiaitely when and under what 
circumstances the public lighting could be taken over, and the saving to be 
effected thereby. These points having been settled, it will be possible 
to dztermine the question of a site fur the works.“ 

Mr. Voysey further deals with what, in his opinion, was the cause of 
the failure of electric cabs ia London, in relation to the question of 
the success or failure of the suggested dust carts and barges. He 
also deals fully with the special requirements of the City of 
London and to the necessity of utilising as far a3 possible the Corporation 
wharf on the river-side, of which there is an unexpired tenure of 
eight years. The report concludes by emphasising that it would be 
necessary to establish a regular long-hour demand before success for the 
scheme could be assured, and that unless such a demand is created the 
generation of electric current by the Corporation should be left alone, as 
"it is only by superiority of the load factor that a small generating 
station can expect to rival the larger stations in the cost of generation." 

After protesta from Mr. A. C. Morton and Mr. Deputy Malthouse, the 
consideration of the report was again adjourned! 
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Tae City STREETS, 

In reply to Ald. Sir Henry Knight, 

Mr. HUDSON (chairman of the Streets committee) said they had 
written to the Postmaster General and all the companies having 
statutory rights to open the public ways, informing them of the 
decision of the Corpora:ion with reference to working day and night. 
It was not the fact that under existing arrangements trenches had been 
opened and left for days and weeks without any work being done. In 
cases where trial trenches had been opened they had been plabked in 
or covered over. As to responsibility, the Post Office were working to a 
settled plan, and were responsible for and directed the work. As to 
whether the close proximity of the electric mains was likely to have 
any effect on the gas and water mains whereby the public safety would 
be endangered, that was a question for an electrician. Looking at the 
facts that all the cables were of the best possible description, and the insu- 
lation as perfect as poasible, the engineer did not see how there could be 
any effect upon the gas or water mains. The gas and water companies 
were fully aware of the existence of the electric mains апа they would 
take any steps necessary for their own protection. 

Mr. BROOKE HITCHING: The hon. member asked what steps the 
committee was taking to induce the Charing Cross and Strand Company, 
which had statutory power to open the streets again, to lay the cables at 
the same time as the Government department laid its telephone wires. 

Mr. HUDSON said the company had been written to, but no further 
steps had been or could be taken. 

Mr. BROOKE HITCHING thereupon moved “ That it be an instruction 
to the Streets committee to approach the Charing Cross and Strand Co. 
with & view to inducing them to lay their cables while the trenches are 
open for the reception of the telephone cables of the Post Office Depart- 
ment," There were 50 miles of streets in the City, and nearly the whole 
of these were being taken up by the Post Office authorities. The Charing 
Cross Company could, under its statutory powers, open the whole of those 
streets again. 

Mr. HUDSON said that all they could do had been done, and nothing 
further could be done under such а resolution. 

The instruction, however, after further discussion, was agreed to. 


VIBRATION OF THE TUBE RAILWAYS, 

Mr. Deputy JOHNSON called attention to the damage alleged to be 
caused by the vibration created by the underground electric railways, and 
moved that each member of the Court have copies of the bills in Parliament 
for the promotion of the Central London Railway, North-East London 
Railway, and City and North-East Suburban Electric Railway, together 
with plans and diagrams marking the depth below the surface, the loca- 
tion of shafts, openings, stations, &c. He knew these schemes could not 
be opposed, as the public must be carried from one place to another, but 
they could insist upon all available appliances being used by which the 
vibration could be deci eased. 

The motion was unanimously agreed to. 


— laa 


LEGAL INTELLIGENCE. 


P. W. Smith & Co. v. Leigh Savings Bank. 

At the Leigh County Court last week before Judge Bowen Row- 
lands, Q.C., the plaintiffs sued the trustees of the Leigh Savings Bank on 
a contract for the electric lighting of new bank premises. Plaintiffs 
tendered to do the work for £17. 10s., but in the course of the work 
certain alterations had to be made arising from instructions to plaintiffs 
by Mr. Stephens, architect for the bank. Defendants claimed a set-off of 
£6. 153. 8d. against the amount claimed by plaintiffs. The extras which 
plaintiffs claimed for amounted to about £18, and defendants disputed 
their liability. Part of the extras were alleged to have been caused by the 
negligence of the defendants’ builder, and defendants’ contention was that 
the builder only was chargeable with the sums arising out of tbis work. 

After hearing evidence judgment was given for plaintiffs for £18. 153. Ad. 
and costs on the higher scale, 


Re Cork Electric Tramways and Lighting Co. 


In the Chancery Division, Dublin, last week, the Vice-Chancellor granted 
the application of the company and Messrs. A. R. Monk and E. A. Lazarus 
for an order directing the Accountant-General to pay out to the company 
£421. 5e. 11d. new Consols and £2. 152. 1d. cash lodged as a parliamentary 
deposit in respect of the Cork Tramways (Blackrock Extension) Act, 1900. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Perth Corporation require a resident electrical engineer. Further 
particulars are set out in an advertisement, and applications must be 
addressed to the clerk to the Commissioners (Mr. John Begg), City 
Chambers, Perth, by 22nd inst. 


York Corporation reqaire a mains superintendent and a cable 
jointer for their electricity department. Further particulars are set 
out in advertisements, and applications must be sent to the city 
electrical engineer (Mr. C. A. Midgley) by 15th inst. 


Edinburgh Corporation require an inspector to superintend the 
installation of electric lighting at a large public building. An adver- 


tiaement gives further partienlars, and applications must be sent to 
the resident electrical engineer (Mr. F. A. Newington), electricity 
supply station, Dewar-place, Edinburgh, by 29th inst. 

Wimbledon District Council require a junior assistant engineer at 
their electricity works. Applications to chief electrical engineer 
(Mr. F. Barnes Spencer), the Broadway, Wimbledon, London, S. W., 
by 19th inst. See advertisement. 


The Engine, Boiler and Employers’ Liability Insurance Co. (Ltd.) 
require additional inspectors for their electrical department. 
Applications to managing director, 12, King-street, Manchester. 
See advertisement. | 


А switchboard attendant is required for the Plymouth Corporation 
electricity works; also a cable jointer. Applications to borough 
electrical engineer (Mr. John Н. Ryder) by 22nd inst. See 
advertisement. 

A technical assistant is required in a works laboratory. For further 
particulars see advertisement. 

An old-established firm manufacturing electric accumulators 
requires agents in the provinces. See advertisement. 

An engineer-in-charge is required fora continuous-current 500-volt 
plant. See advertisement. 

Au assistant lecturer in physics is required for the Technical 
College, Hudderafield. An advertisement gives further particulars. 

Perth Corporation require a resident electrical engineer. Applica- 
tions to clerk to commissioners by 22ad inst. | 

Manchester Tramways committee require a foreman platelayer for. 
permanent-way department. Applications to chairman by 14th inst. 

Battersea Borough Council require a resident electrical engineer 
Applications on official forms to town clerk by Jan. 1. 


Lancaster Corporation require an ele: tri: tramways engineer 
Applications by 17th inst. ! 


Mr. A. Н. Seabrook, assistant engineer at Hampstead, has been 
appointed electrical engineer to the Barking District Council. 

Mr. E. Cardin has been appointed mains superintendent at 
Newport at £150 per annum. 

Mr. Austin T. Smith, of Morecambe, has been appointed assistant 
engineer at the Bury (Lancs.) electricity works. 

Mr. C. E. L. Stewart has been appointed assistant engineer at 
Rochdale Corporation electricity works. 


Aosta-Martigny Railway.— Public attention in northern Italy 
has lately been directed to the extension of the Aosta railway, either 
to Chamonix or'to Martigny, and the president of the Provincial 
Council has sent for one of the engineers who have studied the line 
(Signor Cedali) and informed him that it is the intention to apply 
for à Government concession granting a subsidy of 500,000 lire from 
the Provincial Government. The subsidy to be asked from the 
national Government is 5,000 lire per kilometre for а term of 70 years. 
The estimated total expenditure is 56,000,000 lire for the 75 kilo- 
metres of line. Mr. J. Cook, of London, is interested with Signor 
Cedali in this undertaking. 


Aylesbury.—4A supplementary report on electric lighting, which 
was presented to the Council last week by the Lighting committee. 
stated that the proposals of the Wycombe Borough Electric Light and 
Power Co. were to take a trans'er of the Aylesbury provisional order 
on the basis of repaying to the Council the cost of obtaining 
the order, with option of purchase at the end of seven or 
14 yeara, but they could not recommend their acceptance. The 
committee had had several interviews with the resident engineer 
at Wycombe and it had been represented to them that a 
(o ubined scheme for Aylesbury and Wycombe could be worked more 
economically Шап separate undertakings for the two towns. 
The company’s success at Wycombe was in no small measure due to 
three large consumers and to the number of motors in use, which 
could not ba looked for in Aylesbury. Taking the private consumers 
at Wycombe, the success there were only an equivalent of 850 8 ср. 
lamps connected at the end of last year, and therefore the local 
authority would be running great riek in undertaking the supply at 
Ayle:bury, relying on the results obtained at Wycombe. Substantial 
guarantees fur the efficient carrying out of the contract by the com- 
pany would be furnished. ‘The committee had obtained an amended 
report from Mr. F. Н. Medhurst on the question of municipal works, 
from which it would be seen that the total estimated capital 
expenditure had been increased from £19,170 to £23,211 owing 
to the increased cost of materials, labour and plant. The com- 
mittee had carefully considered those figures, which were 
based upon an increased consumption for private lighting from 
3,000 to 4,000 8 c.p. lamps and they considered it would be safer to 
be guided by the 1898 report, aud to take the estimated demand as 
3,000, when the estimated revenue from private lighting was put at 
£1,462, and from public lighting at £835, a total of £2,297. Tte 
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estimated expenditure was £2,343, leaving a loss of £46. 
The committee were of opinion that it was not to be ex- 
pected that any appreciable profit would accrue for some 
years, but that the Council's endeavours should be directed to 
ensuring with reasonable certainty that there should be no 
loss to the ratepayers. They consider that as regards private 
consumers electricity will be in a position to compete with gas in 
Aylesbury, even at a considerable reduction on the present price, 
and in view of the area of supply being а compact one and to the 
fact that electrical undertakings of the present day, if properly con- 
ducted, appear invariably to have been carried on without loss, they 
consider that it would not be desirable for the Council to part with 
their powers to a private company on terms which could hardly fail 
to prove onerous when the period of re-purchase arrived. The 
consideration of the matter was adjourned. 

Birkenhead —A sub-committee has been appointed to report upon 
the practicability of framing a scheme of “assisted wiring“ in the 
district. 


Bloemfontein (South Africa)— The electricity works were 
formally opened on the 9th ult. The contractors for the equipment 
of the station were Messrs. Reunert and Lenz. 


Brighton.—An inquiry was held here on Wednesday into the 
application of the Corporation to borrow £56,000 for electric lighting 
extensions. The town clerk (Mr. F. J. Tillstone) appeared in support 
of the application, which was unopposed. Mr. Tillstone stated that 
the money was required for the expenses in respect of the electricity 
undertaking for the yeara 1901 and 1902, and it was proposed to 
extend the repayment over 25 years, Mr. J. Christie, the resident 
electrical engineer, stated that the present capacity of the works was 
4,710kw., equivalent to 147,000 8 c.p. lamps, and they at present had 
150,000 lamps connected. They had a prospect of also ВЕ the new 
pier that was being built, and the local tramways would be run with 
power from the works. The pier would probably require an additional 
2,500 and the tramways 11,060 equivalent 8 c.p. New consumers 
were coming on to the mains at the rate of from 400 to 500 per 
annum and the increase of business might be taken at about 16 
per cent. on the previous year’s output, both as regards output of 
energy and new connections. IIe gave technical particulars of the 
additional plant it was proposed to lay down to meet the growin 
demand, and stated that the tendera which had been accepted ha 
proved somewhat below the estimate, and therefore the Corporation 
would only require some £54,798, and the amount asked for would 
be reduced to this figure. 


Bristol. At the Corporation meeting on Tuesday Alderman 
Pearson submitted the report of the Electrical committee, which 
dealt with the new works at Avonbank, for which a tender 
amounting to £22,133 had been accepted. The time had, he said, 
arrived when the preparation of plans and specifications for the 
superstructure should be in hand, and, if an architect were to be 
employed, now was the time to appoint him. But they felt it was 
more of an engineer's than an architect’s question. After discussion 
the committee’s report was rejected by 33 votes to 32, and an 
architect, therefore, will be employed. 

The electrical equipment of the new electric tramways was officially 
m by Mr. A. P. Trotter on behalf of the Board of Trade last 
week. 

Burton-on-Trent. —A contract for а 400kw. steam alternator and 
condensing plant for the electricity works was let by the Council on 
Wednesday. It was reported that the demand for electricity was 
on the increase and justified the additions to the plant. The com- 
mittee also resolved to undertake the letting out ot gas engines and 
electric motors, the chairman pointing out that the business had 
proved a great success in Birmingham and elsewhere. 


Bury St Edmunds —Application is to be made for sanction to 
borrow about £6,000 further for public electric lighting. 


Cardiff.— Work in connection with the laying of new track for the 
electric tramway system will be commenced on Monday. The work 
of reconstruction will be under the direction of the borough engineer 
(Mr. Harpur) While this work is being executed the Tramways 
committee will be laying conduits for cables from the site of the 
station at Roath. In this case the work, which will be started in 
several places at once, as well as the bonding of the new track, will 
be carried out under the supervision of the borough electric tram ways 
and lighting engineer (Mr. Arthur Ellis). 


Conway.—O wing to a suggestion to extend and improve the gas- 
works, the Council decided last week not to let tenders for the 
present, and a committee is to be appointed to consider and report 
upon the question of erecting electricity works for public and private 
supply. 

Crete.— We learn tliat the Cretan Government is contracting for 
15 ои of telephonic communication with the interior of 
the island, | 


.Dalkeith.—Messrs. Crompton & Co., who are applying for a pro- 
visional order for this burgh, have submitted terms for the supply 
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of current, &c,, and the Commissioners have decided to call in 
Mr. A. A. Campbell Swinton to advise them. á 


Dorking.—The Council have decided to transfer their provisional 
order to {һе West London and Provincial Electric Supply Co. The 
conditions of the transfer deed include the supply of current for 
street lighting at 2!d. per unit. The Council retain the right to 
purchase at the end of the first ten or any subsequent. period of 
seven years. The Council have engaged Mr. W. Н. Trentham to 
advise them upon the transfer and also in regard to the electric 
lighting scheme of the company. 

East Ham.— A report was submitted to the District Council last 
week by the accountant (Mr. A. Plant) upon the question of supply- 
ing electric current to artisans’ dwellings. The capital outlay for 
wiring and fitting, аз shown by the electrical engineer’s report, was 
£6. 103. per double tenement house, to which must be added 28. per 
house covering loan charges, or a total estimated capital outlay of 
£6. 128. On the question of the public lighting, the Electric Light 
committee recommended that High-street South and the Manor W ay 
to the Ferndale Tavern, North Woolwich, be lighted with arc lamps, 
placed 80 yards apart ; thatthe portion of the highway to Beckton- 
road be proceeded with forthwith ; and the remainder of the work 
be carried out as the tramway track is constructed. The report was 
adopted. 


Edinburgh.—The Cleaning and Lighting committee have 
instructed the lighting inspector to report upon a proposal to light 
Thistle and Rose-streets by means of lamps suspended from the 
middle of span wires across the streets. 


Exhibition.—The German Ministry of the Interior has voted a 
sum of 25,000m. (£1,200) in connection with the exhibition of fire 
protection and extinguishing appliances to be held in Berlin next 
year. 

Fulham (London) — Application is to be made to the London 
County Council for sanction to a loan of £15,000 for exten- 
sions of the electric lighting mains. A discussion took place at the 
Council meeting last week аз to the supply of current to the 
workhouse premises. The report of the Electric Light committee 
recommended that application be made to the Board of Trade for 
sanction to supply current to the Guardians at a reduced rate. Ald. 
Thomas, а guardian, thought the Council could not refuse a private 
consumer the same facilities as they proposed to grant to the 
guardians, Аз a matter of fact, a private consumer could demand to 
be charged at the same rate. There were, he said, legal difficulties, 
and as the vote at the committee was taken hurriedly he moved a 
reference back to the committee. After discussion the com mittee’s 
recommendation was adopted. 


Glasgow.—At last week's meeting of the Electrical committee it 
was announced that Mr. W. A. Chamen, chief engineer to the Cor- 
poration electricity department, had received the offer of an appoint- 
ment as chief engineer to a large electricity supply company, but 
would prefer to remain identified with the Glasgow undertaking if 
his salary were increased from £800 to £1,000 per annum from 
Jan. Ist next. In a communication from Mr. Chamen it was pointed 
out that at the time of his appointment at the beginning of 1898 he 
asked for a salary of £1,000 per annum but accepted £800 on the 
implied understanding that ап increase would follow as soon as he 
had made a name for himself in Glasgow. The committee, having 
carefully considered Mr. Chamen's letter, unanimously agreed to 
recommend that the increased salary be approved. Bailie Maclay, 
who moved the approval of the minute, said the committee would 
certainly have themselves come forward with a proposal to increase 
Mr. Chamen’s salary if the present application had not been made. 
The minute was, alter only brief discussion, approved unanimously, 
except for the dissent of Mr. Buchanan, who withdrew from the 
committee. 


Halifax. — An accident occurred at the electricity works on 
Monday evening, when a 10in steam pipe in the boiler-house burst, 
and three workmen who were near were scalded. Опе of these, 
named Drew, was so seriously injured that he succumbed to his 
injuries on Wednesday. The other two men were not badly hurt. 
The accident caused a stoppage in the supply for about half an hour, 
but no damage was done to the plant at the station. 


Hampstead (London).— Having been appointed resident engineer 
at the electricity works of the Barking District Council, Mr. A. 
Hugh Seabrook will relinquish his appointment as assistant at 
Hampstead in January. 


Hanley.—The Board of Trade have authorised the alteration of 
the standard pressure from 100 volts to 200 volts, provided that no 
change should be made except with the consent of the consumer in 
the pressure of supply to any premises which on March 4, 1896, 
were supplied with energy by the undertakers. 

Hull.—The Beverley-road electric tramway route was opened for 
traflic on Saturday. 

Hyde. The Council, on Monday, passed a resolution authorising 
appieition for parliamentary powers, in conjunction with the Cor- 
porati ns of Stalybridge, Mossley, and Dukinfield, for constituting 
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and incorporating a joint board, consisting of representatives of the 
four corporations, to construct and work tramways, and to supply 
electric energy in these boroughs, and for other purposes. Mr. Tinker 
said all the financial provisions of the scheme had been gone into, 
and he felt satisfied it would prove a great success, and would be 
found to be a great relief to the rates after two or three years’ 
working. There would be car sheds built at Hyde, Mossley, and 
Stalybridge, and sub-stations at Hyde, Dukinfield, and Mossley. The 
total expenditure would not be less than £400,000. The town 
clerk was instructed to oppose the application of the Oldham, 
Ashton, and Hyde Electric ‘Tramway for further tramway powers 
within the borough. | i 


Inquest.—An unfortunate accident occurred on Saturday at the 
extensive works of the Telegraph Construction and Maintenance Co. 
at East Greenwich. It appears that a man named Carr entered a 
cable tank with a view to removing the valve to allow water to drain 
out of the tank, but not returning, à workman named Thornton went 
tolook for him. It was observed that he, too, was away some time. 
Another man, Smoker, then followed, and he not returning, Rice 
entered the tank and found it foul with gas, but succeeded in 
recovering the lifeless bodies of Thornton and Carr. Then he 
rescued Smoker, who was in а very bad state, and was conveyed to 
the Seamen's Hospital. Rice, although prostrated at the time by 
the fumes, was, fortunately, not seriously inconvenienced. 

At the inquest, opened on Wednesday at St. Alphege Miesion Hall, 
Greenwich, the evidence showed that Carr descended into the tank and 
was at once overcome by the gas which had been generated. Thornton 
was alao overcome. Carr and Thornton were both got out of the tank by 
Rice, but all attempts at resuscitation failed. 

Mr. Е. R. Lucas, engineer-in-chief to the T. C. & M. Co., eulogised the 
bravery of the men who had attempted the rescue, and said the firm 
were proud of them. It was the duty of the deceased to adjust the rope 
bands of the machinery for hauling the cable, 'The tanks were drained by 
the drawing of a plug, but it was no one's duty to touch the plug except 
when ordered to do во by the foreman. "The cables were kept in water in 
the tanks, and the action of the water on the cable would generate 
sulphuretted hydrogen gas. The men were not required in the tank at the 
time. 

WALTER J. SUTTON, foreman at the works, said he was in charge when 
the accident occurred. He guve orders to Thornton to get some spun 
yarn ready for the working tanks, but No. 6 tank was not required. Just 
before seven o'clock he was informed that there were men down the tank 
eye, and he at once gave orders to have the men got out, and eventually 
Smoker was brought up unconscious. He was at once taken to the 
Seamen's Hospital, and was now recovering. About 10 minutes later 
Thornton and Carr were brought up, but were both dead. A number of 
men went to their assistance and nearly lost their lives. 

Dr. S. ТномАз said death was due to suffocation by carbonic acid gas. 

The inquiry was adjourned to Dec. $1. 


Kirkcaldy.— The thoroughfares leading to the railway station as 
well as Link-street are to be lighted electrically. 


Knutsford.—The Council have arranged terms for the transfer of 
their provisional.order to the Alderley and Wilmslow Electric 
Supply (Ltd.). 


Leamington.—The Midland Electric Light Co. last year obtained 
a provisional order, but the Council had the option of purchasing the 
undertaking of the company on certain conditions. Some cor- 
5 has recently passed between the company and the Board 
of Trade, and the latter have now been asked to fix a date when the 
order is to come into force, as the Corporation's offer for the 
electricity works has been refused. 


Lecture.—Mr. Robert O. Ritchie (of Greenwood and Batley, 
Leede) delivered a lecture on “Electric Driving," at Yorkshire 
College, Leeds, on Tuesday. The lecturer showed numerous slides 
ilustrating the various processes he described of generating and 
utilising electric energy, pointing out that the use of water power 
was vastly more costly than was usually supposed. He stated that in 
the future the alternating-current machinery would be very largely 
used in England, and engineers would have to face this fact unless 
they wished our machinery to come from abroad. He concluded by 
stating that in this country electric driving for textile factories was 
not of any value at the present moment unless the electricity was 
brought from а considerable distance, and the nearer machinery 
approached the class of that used in textile factories the less was the 
economy obtained from usingelectric power. In many works the loss on 
steam power was 60 or 70 per cent., and in most it was 50 per cent. 
That was where the value of electricity came in, whereas in textile 
machinery there was exceedingly little waste of energy, and conse- 
quently very little scope for the introduction of electric machinery 
at the present time. 


~ Liége (Belgium).—A New York contemporary states that it is 
proposed to make Liege a seaport, and to build a canal, 200ft. wide 
and 23ít. deep, from Liege to Antwerp, a distance of 84 miles. The 
tugboats, locks, bridges, elevators, &c., are to be equipped for elec- 
trical working, and the entire route of the canal to be lighted 
electrically at night. The total cost of the works is estimated at 
about £5,000,000. 


inst. 


Light Railways. Longton Council have approved the applica- 
tion of the Potteries Electric Traction Co. for an order for the 
extension of their line to Sandford Hill. 

The Blackpool and Garstang Light Railway Order will shortly be 
submitted to the Board of Trade for confirmation. 


Liverpool.—On Wednesday the chairman of the Tramways com- 
mittee (Ald. Petrie) moved that the Council approve a supplementary 
estimate of £15,000 for tramways. He said that at the beginning of 
the present year the committee estimated their expenditure for the 
12 months at £320,000, but owing to the rapid development of the 
system a supplementary estimate was required. The receipts had 
increased by 15 per cent, the mileage by 19 per cent., and the 
passengers by 27 per cent. At the end of the year the committee 
anticipated a surplus of £5,000 to £6,000. The committee had been 
trammelled this year with horse cars and omnibuses, but Saturday 
saw the last horse car in Liverpool, and by the end of the year the 
omnibuses would have disappeared. With the wholesystem running 
by electricity the committee anticipated a large profit next year. 

he motion was agreed to. 

The electric tramway service between Liverpool and Seaforth was 
inaugurated last week. 


Ludlow.—Mr. J. S. Enright is to prepare а supplementary report 
on the proposal to establish municipal electricity works. | 


Manchester.—A report on the present condition of the plans of 
the Stewart-street generating station has been prepared by the city 
electrical engineer (Mr. C. H. Wordingham) for the Electricity com- 
mittee, Mr. Wordingham states that the actual development of 
events in the demand tor and supply of electricity has been enor- 
mously greater than was anticipated when he entered into his agree- 
ment with the Corporation four years ago to act ай their resident 
engineer at Dickenson-street chief station, and to advise them on all 
electrical matters. Instead of being resident engineer for a station 
with 5,000 H.P. of plant, supplying about 1,500 consumers, with some: 
143,000 lampe, he was now resident engineer for a station developing 
over 10,000 H.P., and supplying energy to 3,000 consumers with 
360,000 lamps, and the whole of the management of the station had 
fallen upon him. "The work that had devolved upon him included 
the lighting of the whole of the city, supplying energy to an enormous 
outlying area, the responsibility of providing electrical equipment 
for the tramway system, this comprising the cars, overhead lines, 
and bonding of the rails, advising on a large fire-alarm system, and 
the lighting of many public and semi-public institutions. He did not 
complain of those things, but during the last two years a great 
change had come over the policy of the committee, They had multi- 
plied sub-committees, had required him to attend endless meetings of 
such sub.committees, not only in the electricity department, but in 
the tramways department, and he had been called upon to present 
voluminous reports upon the most trivial matters—matters which 
had no concern whatever with the development of the undertaking, 
and which could have been disposed of without any report from him. 
Notwithstanding that, he had found time to desigu and to superin- 
tend everything in connection with the plant for an entirely 
new generating station of substantially greater capacity than the 
existing one, which had taken seven years to attain its present size 
He had designed and superintended the laying of an immense 
system of high-pressure mains, a system with which there was nothing 
comparable in this country. The whole of the work had been carried 
out by the Corporation’s own staff, and only within the last 12 
months had he had any assistance in the matter, and then only with 
the actual superintendence of the execution of the work. With all 
that work on his hands, he had been expected to personally inter- 
view ordinary labourers, and it had been no uncommon thing for 
him to have to expend half-an-hour or more explaining his reasons 
for discharging a workman who had made groundless representations 
respecting his discharge. Mr. Wordingham concludes his report: 
“I say that the work, as regards Stewart-street, is as forward as it 
is possible for it to be in view of the enormous amount of work 
which I have had to do. The scheme is worked out, the general 
arrangement of the station is settled, many of the details are com- 
plete, and a considerable proportion of the specifications are pre- 
pared, and everything would have been ready in time had I not been 
hampered and fettered in the way I have described." 

A special meeting of the Corporation will be held on Jan. 9 to 
consider whether the Council shall exercise its powers to acquire 
that portion of the undertaking of the Manchester Tramways and 
Carriage Co. authorised by the Company's Act of 1879. 


Marriage.—Mr. Thomas Blackwood Murray, B.Sc., M. I. E. E., of 
Heavyside, Biggar, N.B., and Glasgow, was married on the 5th inst. 
to Hetty, daughter of Mr. W. Rusack, St. Andrewa, N.B. 


Midsomer Norton.—The Council of this district, in conjunction 
with the District Council of Radstock, have decided to obtain a 
report on a joint electric lighting scheme. 


Municipal Finance.—Pemberton District Council invite offers 
{ог a loan of £20,000 for electric lighting. Offers to clerk by lst 
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Middleton Corporation are applying for a further loan of £12,442 
for extensions of the electricity works. The additional plant is 
required to provide electric energy for the tramways. 


Municipal Telephony.— The Corporation Telephone committee 
of Tunbridge Wells notifies intending subscribers that a large propor- 
tion of the municipal telephone system will probably be in operation 
about June next, while & limited service will be available earl 
in 1901. The “unlimited” service has been fixed at £5. 17s. 
per annum, the limited or toll service at £3. 10s. and $d. for each 
outward call, or £2. 108. and ld. for each outward call, subscribers 
under the limited system being entitled to any number of inward 
calls free. A list of towns and villages embraced within the Tun- 
bridge Wells municipal exchange area is set out. An annual charge 
of 10s, per quarter-mile is made for installations over 1 mile from 
the nearest switch-room, the toll charges remaining unaltered. All 
the lines are to be metallic circuits, and day and night and Sunday 
service will be provided. 

A sub-committee has been appointed by Lincoln Corporation to 
report upon the question of equipping a municipal telephone 
exc : 

The Sunderland Corporation have decided to engage Mr. A. R. 
Bennett, at a fee of 25 guineas and out-of-pocket expenses, to prepare 
a report on the muncipial telephone question. 


Paris Exhibition Awards.—At the close of the Paris Exhibition 
Messrs. Robey & Co., Lincoln, have been awarded a gold medal for 
the good work done by the 550 H. P. engine exhibited by the firm for 
driving a large portion of the electric light and power generating 
machinery in the exhibition. During the daily runs at the exhibi- 
tion there was no stoppage of this engine from any cause. The gold 
medal presented for this exhibit is, we understand, a distinction only 
shared by one other engine. 


Pearson Fire Alarm Oo.—The latest report 5 this 
company is that arrangements have been completed for the forma- 
tion of sub-companies for Leicester and Manchester, and that the 
parent company receives from its offspring substantial sums in cash 
and shares. What is given in consideration is not quite so clear. 


Piacenza (Italy)..—An application for a concession to construct 
and work an electric tramway from San Niccolo to Agozzano has 
been made in the names of Mr. A. J. Lawson, of London, and 
Signor Ingegnere Torquato Perdoni, of Ponte dell'Olio, who also seek 

wera to construct а canal and obtain power from the River 

rebbia for generating electricity for the working of the tramway 
and for the fighting of the towns and villages through which the 
lines will pass. The application has the support of the local 
authorities of these districts. 


Port Elizabeth (South Africa) — The British and South African 
Export Gazette states that under the act recently passed for improving 
the harbour facilities at Port Elizabeth, provision has been made for 
erecting additional electric lighting and power plant, estimated to 
cost £16,662. 


Presentations.—On Dec. 7 at the Falcon Works, Loughborough, 
Mr. E. W. Jones on retiring from the Brush Company's ataff to take 
up the post of head draughtsman to Messrs. Reavell & Co., Ipswich, 
was presented by the staff with a planimeter. 

Last week a number of leading residents of Bray presented an 
illuminated address and a purse of sovereigns to tbe late electrical 
engineer (Mr. G. M. Harris) апа a gold brooch to Mrs. Harris on 
Mr. Harriss departure to assume the duties of representative in 
Ireland of Prof. George Forbes and also the position of resident 
electrical engineer at Carlow. 


St. Austell.—The Council have formally consented to the applica- 
tion of the St. Austell and District Electric Light and Power Co. for 
& provisional order. | 


Smithfield Club Show. —“ Nothing particularly electrical“ may 
be again written in regard tothe Smithfield Club Show, 1900, at the 
Agricultural Hall, London, which closes to-day (Friday). This not- 
withstanding, there are many exhibits of engineering specialities of 
an attractive character. Messrs, Robey & Co., at Stand No. 20, show 
some vy gn бозо specimens of the well-known Robey undertype, 
portable, high-speed vertical, horizontal fixed, medium-stroke 
steam engines, oil engines, &c., but the fact that Messrs. Robey & Co. 
are 80 full of orders for engines for electric light and other industrial 
work and for mining 1 bas prevented their devoting time 
to the production of any special novelty for the Smithfield 
Show. Messrs. Ruston, Proctor & Co. have, as usual, a fine 
exhibit of steam and oil engines for all industrial purposes, 
and an especially strong exhibit of steam traction engines. At 
Stand No. 29 Messrs, W. Foster & Co. exhibit a new design of high - 
speed vertical engine for a speed of 250, 300, or 350 revolutions 
per minute claimed to be specially suitable for coupling direct to а 

ynamo or for belt driving. The exhibits at this company's 
stand include several excellent engines for general industrial work 
manufactured at the new works at Lincoln. Other exhibitors who 
make an excellent display are Messrs. Crossley Bros. (Ltd.), whose 


stand is always attractive ; and Messrs. John Fowler & Co. (Leeds) 
(Ltd.), who display a number of engines which are the delight of the 
armer element, to whom the Smithfield Shows are so dear. Messrs. 
Richard Hornsby & Sons’ exhibit, as usual, formed a centre 
of attraction for crowds of visitors, as did also the displays 
made by Messrs. Ransomes, Sims and Jefferies, at whose 
stand on this occasion a more than usually large number 
of useful farm implements, engines, &c., for contractors’ and general 
work was on view. Messra, Shelby & Co. exhibit oil filters, tool 
grinders, &c. ; Messrs. John Bellamy (Ltd.) have a g show of 
their special class of manufactures ; and Messrs, W. Н. Willcox & 
Co. have as usual a well-assorted group of engineers’ etores, belting 
and general fittings and sundries. 


Smoke Nuisance.—At West London police court on Saturday 
the Central London Railway Co. appeared to seven summonses 
brought by the Hammersmith Borough Council for failing to abate a 
nuisance arising from the emission of black smoke from their two 
shafte at the generating station in Wood-lane, Shepherd’s Bush. 
After evidence for the голы had been given, Mr. Maurice 
Hill, for the company, did not dispute there was black smoke occa- 
sionally for а few minutes, but special precautions were taken to 
obviate it, He pointed out that the company were, under their act, 
bound to have their trains and generating station going, and so were 
not in a position to deal with the matter so completely as those who 
conducted private establishments, Certain deliveries of coal had 
been stopped because the quality was unsatisfactory. The magistrate 
(Mr. Rose) imposed a penalty of £3 in each case, with £2. 9з, costa. 

At Lambeth (London) police court, on Wednesday, the South 
London Electric Supply Corporation appeared in answer to 10 sum- 
monses taken out by the Lambeth Borough Council, charging them 
with causing a nuisance by the issue of black smoke from the shaft 
of the company’s works in Bengeworth-road, Loughborough J unc- 
tion. The defence was that no nuisance had been caused, and that 
the corporation had done all they could to make their works perfect. 
They had gone to enormous expense, but if these prosecutions were 
to go on they woula have to stop the works, and half-a-million of 
money would be lost. The magistrate (Mr. Hopkins) said the point 
was, Did black smoke iesue from defendants’ shaft in such quan- 
tities as to be a nuisance? There were 10 summonses for 10 
different days, and witnesses swore that on each of those days black 
smoke did so issue. Defendants’ case was that the furnaces were жо 
constructed that black smoke could not be made. But that assertion 
was absolutely no answer to the evidence of credible witnesses. He 
ordered defendants to pay a fine of £10 upon each of the 10 
summonses, together with £10. 10s. costs upon the first. He hoped 
the Borough Council and the company would now put their heads 
together in order that their united experience might enable them 
о emn to some arrangement by which the nuisance might be 
obviate 


South Shields.—The revenue account of the electricity depart- 
ment for the six months ended Sept. 30 shows a gross protit of 
£1,331. 14s. 4d. The expenditure was £2,467. 7s. 5d. and the 
receipts £3,799. 1s. 91, including £2.803. 33. ld. tor the sale of 
current to 1 consumers and £864, 123. 6d. for public light- 
ing, &c. ОГ the net revenue, £1,123. 143. 4d. is carried forward. | 

n a recent report on the existtag system of charging for electric 
current the borough electrical engiuecr (Mr. J. A. Jeckell) states that 
should the Electric Lighting committee adopt a discount system they 
would be reversing the policy which has been so successful in the 
It would be practically no advantage to shopkeepers, and would be 
extremely detrimental to the consumers who are now profitable. Owing 
to the fact that the maximum demand system is not easily underst od, 
and that the present system of charging does not meet all requirements, he 
proposed to substitute for it the followiog rate of charging: A fixed charge 
of 8s. per 8 c.p. lamp per annum ; and jd. per uuit for all current con- 
sumed. This system would meet all cases, and as the works increased, 
the standing charges would probably bs reduced. The time would, he 
thought, doubtless come when a flat rate would be universal, but that 
would only be when, owing to the encouragement given under some 
demand system to long consumers, the load factors on the stations are 
vastly improved. Under a properly arranged demand system, the load 
factors of stations will continually improve, and the average price to the 
consumer will, therefore, be able to be reduccd ; whereas, under a discount 
system the tendency will be to make the load factor worse, thus causing 
the average price to consumers to be raised, except in those places which 
can afford to charge such а low price as to encourage the long hour 
consumer. 


Southampton.—An inquiry was held here yesterday into the 
application of the Council to borrow £12,000 for electric lighting. 


Southport.— The Corporation give notice of intention to lease 
a portion of their tramways, wheu electrically equipped, to the 
Southport Tramways Co. (Ltd.) for 21 years, at a rental amounting ^ 
to 7 per cent. per annum on the purchase money (£17,000), less 
£4,000 paid as sinking fund on this £17,000, on the capital to 
be expended by the Corporation in reconstructing and electrically 
equipping the lines, and on an allowance of 3 per cent. on the cost 
of reconstruction. The company will take electric energy from the 
Corporation at 44d. per tramcar per mile. The lease contains (inier 
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er covenants not to use other than electric power on the overhead 
trolley system ; to take electrical energy from the Corporation ; 
to pay an annual sum per mile for the repair of the lines, &c. 


8 has been made for a concession to utilise the 
water power of the river Nalon for the generation of electric energy 
to supply electric energy at Oviedo, Gijon, and Aviles. 


Stafford.—The salary of the engineer of the electricity works 
(Mr. J. Н. Clothier) has been increased from £175 to £200 per 
annum. 


Stirling.—Thirty additional arc lamps are to be erected in the Craigs 
and Cowane-street district at an estimated cost of £915. Additional 
planc is to be put down at the electricity station, including two 

ancashire boilere, two dynamos, feed pump and heater, &c., at a 
cost of about £10,000. 'The consulting engineer (Prof. Kennedy) 
advised that this extension is absolutely necessary if the station is 
to be capable of meeting the demands of next winter. In view of 
the delay in getting electrical plant at the present time the 
Cominissioners have resolved to obtain estimates at once. 

The Police Commissioners have notified the Stirling and Bridge 
of Allan Tramways Co. (Ltd.) requiring them to sell to the Com- 
missioners that portion of the tramway undertaking which lies 
between the centre of the bridge over the river Forth and the foot of 
King-street. The Commissioners are negotiating with the British 
Electric Traction Со. and the local tramways company for the 
acquisition of their rights, 

Stockton-on-Tees.—The official inauguration of the electricity 
works will take place on 17th inst. 


Straits Settlements —ТҺе Government of the Straits Settle- 
ments owns nearly 85 miles of telegraph lines in the Penang Settle- 
ment and 36 miles in Malacca. These lines are all connected with 
the Government lines in the federated Malay States. The Govern- 
ment telephone lines in Singapore are maintained and worked by a 
company (the Penang Telephone Co.). In Penang, Province 
Wellesley, and Malacca they are worked by the Government, There 
are 309 miles of line open, all government-owned. 


Strike of U.8.A. Telegraphists.— Reuter states that a strike of 
telegraphists on the Gulf of Colorado and Santa Fé division of the 
Atchison Railway led to a sympathetic strike of telegraphists on the 
eatire Atchison system, involving 1,200 men. 

Telegraph and Telephone Extension in Oape Oolony.— 
£40,833 has been voted by the Cape Guvernment for the extension 
of the telegraphic and telephonic services of the colony. 


Telegraph and Telephone in the Field.— According to the Paris 
correspondent of the Daily Matl the French Minister of War has 
instructed that all cavalry officers are to be trained in the practical 
use of the telegraph and telephone. 


Tonbridge.—The Council have decided, on the advice of their 
consulting engineer (Mr. Robert Hammond), to proceed with their 
electric lighting scheme, estimated to cost about £20,000. 


Trunk Telephone Communication —A deputation waited 
upon the Postmaster-General on Friday to protest against a proposal 
of the Post Office to cut off their special wires to Glasgow. It 
d that certain firms arranged with the National Telephone Co. 
to have special wires communicating with the company's exchange 
in Glasgow, as there were many delays by going on the public 
trunk wires. The Government took over the trunk wires from the 
National Company in 1896, and contends that by the agreement with 
the company all the business referred to should come on to the 
trunk lines. "The deputation pointed out that their agreements with 
the company were made prior to the trunk wire: being acquired by 
the Government, that the facilities given on the trunk lines were not 
such as would meet the demands of their businesses, and that the 
royalty paid by the deputation to the company would equal, if ņot 
exceed, any charges payable to the Government for the use of the 
trunk wires. Lord Londonderry фе to consider the matter and 
see whether any arrangement could be made to meet the difficulty. 


Vibration from the Tube Railways.—In the House of Commons 
last evening Sir G. Fardell asked the President of the Board of Trade 
if his attention had been drawn to the inconvenience experienced 
day and night by the occupiers and owners of houses in Bayswater in 
consequence of the vibration caused by the running of trains on the 
Central London Railway ; and, if so, whether the Department would 
at once institute an inquiry into the cause of the vibration, so that, if 

ble, some means may be devised for remedying the evil. Mr. О. 

our said the matter was receiving his most careful consideration. 
There were many difficulties, and he was not prepared at the present 
moment to make any pronouncement on the subject. | 

Wakofio:d.—4A pro to adopt incandescent gas lighting for the 
streets led to a lively discussion at the Council meeting on Tuesday, 
and after discussion the proposal was referred back. 

Warwick.—The Council have rescinded the recent resolution 
approving the British Electric Traction Co.'s application for a pro- 
viaional electric lighting order on the ground that the generating 
works would not be situated in Warwick. 


West Bromwich —The Council have accepted tendera for the 
supply of materials for wiring premises on the easy payment system. 
The Council also pro to hire out motors for power at an annual 
rent of 10 per cent. on the cost of the motor and installation. 


Whitehaven.—The Council decided on Tuesday to apply for 
sanction to borrow £10,000 for electric lighting, including extensions 
of the mains. ) 


Willesden. — An error occurred in our note on electrical matters 
at Willesden last week. The ratepayera’ meeting had been called 
to consider the District Council’s electric tramways proposals. The 
ш already possess [all powers for their electric lighting under- 
taking. 

Wimbledon.—O wing to opposition to the proposal to construct an 
electric tramway from Tooting to Wimbledon Station the District 
Council have decided not to proceed with their Improvements Bill. 


Workhouse Lighting.—A pn T report on the electric 
lighting of the Christehurch workhouse, has been prepared by the 
consulting engineer (Mr. G. R. Peers). "The Local Government 
Board suggested that the guardians should obtain electric current 
from some public supply, but Mr. Peers points out that the nearest 
source of supply is Bournemouth, where 7d. per unit is charged. 
Even if a public supply were established in Christchurch, considering 
the small demand there would be, he did not think it possible for 
the gaardians to be supplied at less than this rate. He is, therefore, 
convinced the guardians could generate electricity at 50 per cent. 
less than they could obtain it from a company. He estimated 
that the total charges should not exceed 3d. per unit, by using their 
own plant. The price they were now paying for gas was 5з. 61. 

r 1,000, and electric light was, therefore, considerably cheaper, 
fight for light. The total numberof lights allowed for in his scheme 
was 337, made up of 16 c. р. 8 c. p. and 5 c. p. each, or equivalent to 
approximately 180 16 c. p. lamps. The report is to be considered at 
the next meeting. | 


Yeadon.—After many delaya the Council have been informed that 
the Board of Trade are of opinion that the Council's electric lighting 
order should not be allowed to remain in force any longer, and the 
Board therefore propose to revoke it. At the sitting of the Council 
last week a circular was received from the Yorkshire Electric Power 
Syndicate (Ltd), who are seeking powers for electricity supply in 
the district, and it was decided to write to the various councils affected 
asking them whether they were disposed to attend a joint meeting to 
consider the syndicate’s circular and decide what attitude to take 
thereon. | 


TRADE NOTES AND NOTICES. 


Notices for tnsertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.) 


TENDERS INVITED. 


The Leeds Lighting committee will receive tendera for two 
sets of electricity generating plant, comprising two 2,000 B. R. p. 
engines, two two-phase 1,400kw. alternators and exciters, and two 
sets of surface condensing plant. Further particulars are given in 
an advertisement, and conditions may be obtained from the manager 
of the department (Mr. Harold Dickinson), 1, Whitehall-road, Leeds. 
тои to town clerk (Mr. W. J. Jeeves), Town Hall, Leeds, by 

ec. 31. 


Partick Burgh Commissioners require tendera for the supply and 
erection of steam dynamos, battery-charging motor, booster and 
balancer. Specifications can be obtained at 97, West Regeut-street, 
Glasgow, or they may be inspected at the offices of the consulting 
engineers (Messrs. Kincaid, Waller and Manville), 29, Great 
George-street, Westminster, S.W.  Tendera must be sent to the 
town clerk (Mr. Jas. Donaldson), 97, West Regent-street, Glasgow, 
by noon of Jan. 7. See advertisement. 


Manchester Tramways committee require tendera for rail bonds. 
Specifications may be obtained from the general maniga (Mr. J. 
M. McElroy), Town Hall, Manchester, and tenders (addressed to 
chairman) must be in by Saturday, 22nd inst. See advertisement. 


Rathmines District Council require tenders for boiler-house and 
engine-houre plant, condensing apparatus and pipework, switchboard 
extension, mains, and public incandescent lighting. Tenders to clerk 

Мг. F. P. Fawcett), Town Hall, Rathmines, Co. Dublin, by 4 p.m, 
an, 10. | 


Middleton Corporation invite tendera for superheaters, economisers, 
feed pumps and pipes, tanks, steam and exhaust pipes, valves and 
accessories for their electricity works, Tenders to Town Clerk, Town 
Hall, Middleton, by Jan. 2. 

The directors of the Caledonian Railway Co. invite tenders for 
various etores for six or 12 months from Feb. 1, 1901, including 
telegraph and electrical appliances, Ke. Tenders to secretary 
(Mr, J. Blackburn), 302, Buc -street, Glasgow, by Dec. 17. 


- 
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Ilford School Board invite tenders for wiring and fitting (for 
about 200 16 cp. lamps) their Melbourne-road Higher Grade 


School Tenders to clerk (Mr. W. J. Rendall Moore), Cleveland- 
road, Ilford, by 4 p.m., Dec. 17. 


Brighton Corporation require unarmoured and armoured lead- 
covered electric cables for year ended Dec. 31, 1901. Tenders to 
Town Clerk, Town Hall, Brighton, by 24th inst. 


St. Pancras (London) Guardians require tenders for wiring Соок": 
terrace Infirmary. Tenders to Clerk, Town Hall, Pancras-road, 
London, N.W., before 3 p.m., Dec. 20. ' 


Oldham Electricity committee require an ejector-condenser and 
two motor-driven circulating pumps. Tenders to Mr. A. Andrew, 
Gas and Water Offices, by Dec. 29. 


Visitors’ committee for County Asylum, Winwick, near Warrington, 
require tenders for wiring, &c. Tenders to Clerk, County Offices, 
Preston, by Dec. 29. 


Thetford Town Council require tenders for wiring the new Town 
Hall Tenders by Jan. 1. 


Aberdeen Electric Lighting committee invite tenders for storage 
batteries. "Tenders to city electrical engineer (Mr. J. Alex. Bell) by 
Dec. 22. 


Battersea (London) Borough Council invite tenders for ordinary 
and prepayment electricity meters. Tenders to town clerk, 
Municipal-buildings, Lavender-hill, S.W., before noon Feb. 1 next. 


Bristol electrical commiteee require tenders for induced draught 
plant, steam, electric, feed and general service pumps and water- 
softening plant. Tenders by noon of Dec. 20. 


Swindon Corporation invite tenders for three steam dynamos, 
balancer, and motor generator. Tenders to acting town clerk by 
Dec. 24. 


Hendon District Council invite tenders for electricity generating 
piant and apparatus, Tenders to Clerk, Public Offices, The Burroughs, 
Iendon, by 4 p.m. Dec. 31. 

Blackpool Corporation require arc lamp carbons and oils for one 
year. Tenders to Borough Electrical and Tramways Engineer by 
Dec. 17. 


Worthing Corporation require tenders for a main switchboard. 
Tenders to Town Clerk by noon Dec. 31. 


Fulham (London) Guardians require tenders for wiring the 
Children's Home. ‘Tenders to clerk by 10 am. Dec. 20. 


The Metropolitan Asylums Board require tenders for wiring the 
new asylum at Tooting Bec. "Tenders by Jan. 2. 


Reigate Corporation require electricity meters. 
Dec. 19. 


is Corporation require mains, motors and starting switches, 
and about 1,000 220-volt incandescent lamps. Tenders by Dec. 17. 


Harrogate Corporation require two boilers, with fittings and 
economiser. Tenders by 25th inst. 


Manchester Ship Canal Warehousing Co. require 22 electric jib 
cranes, Tenders by Jan. 4. 


Swansea Public Library committee require tenders for wiring the 
public library, &e. Tenders by 17th inst. 


Tenders by 


TENDERS RECEIVED AND ACCEPTED. 


The following tenders have been received by the Cardiff Corpora- 
tion for additional electric tramway plant :— 


Contract No. 4 (Motor- Generator and Tudor Storage Battery). 


Motor. 
PD. Bruce Peebles & Co. £1,041 0 0 | British Schuckert Co.£1,032 0 0 
Elec, Construction Co. 1,408 0 0 | Brush Co. ............... 1,006 2 6 
Geipel and Lavge...... 1291 0 0 | Crompton & Co ...... 990 0 0 
Thos. Parker (Ltd.) .. 1,142 0 0 | India Rubber Co. 949 15 0 
Johnston Lundell Н. M. Salmony & Co. 946 0 0 
Elec. Traction Co... 1,151 11 0 | Bergtheil and Young 805 10 0 

Ashton, Frost & Co... 1,114 0 0 | Lancashire Dynamo 

Rosling and Appleby 1,055 0 0 S TS 795 10 0 

Battery. 


D. Bruce Peebles & Co. £1,260 10 | Tudor Accumulator Co. £1,265 10 
British Schuckert Co. ... 1,336 18 | Accumulator Co. 938 18 
Contract No. 5 (Cables). 

British Ins. Wire Co.£22,166 16 3 | Telegraph Mfg. Co....£23,702 5 4 
Union Cable Co....... 24,762 19 5 | Callenders Coo 23,614 17 4 
St. Helen's Cable Co, 24,065 7 3 W. T. Glover & Co. 23,468 5 0 
Johnson & Phillips... 24,007 0 0 | Western Electric Co. 22,667 12 1 
W. T. Henley's Co... 23,828 15 0 | Siemens Bros, & Со. 22,656 15 7 
0 
0 
0 
0 


Contract No. 6 (Crane). 


Joseph Booth & Bros. £685 0 0 | Thos. Smith.......... 2 .. 2785 0 
Musgrave & Sons 815 17 6 Higginbottom& Mannock 727 10 
J. Spencer & Co. ....... „ 795 0 O]|J. Carrick .................. 724 0 
Carrick and Ritchie .. 787 10 0 | Chatteris Eng. Works... 712 10 


* Accepted, 


, 


The following tenders have been received by the Southwark 
Borough Council for the supply and erection of back E M.F. cells at 
the Corporation electricity works, Penrose.street :— 


Tudor Accumulator CO.. £588 | British Power, Traction and 
Hart Accumulator Co. ......... 565 Lighting Co £3590 
Electrical Power Storage Co. 509 | Pritchetts and Gold ............ 549 


As the tenders have not yet been before the Council no tender has 
been accepted. 


The following tenders have been accepted by the Lowestoft Town 
Council :— Babcock and Wilcox (two boilers, pipe work, &c.), 
£2,118. 12s. ; Lancashire Dynamo and Motor Co. (250kw. dynamo, 
with V engine), £2,200. The tenders of Bush and 
Dryburgh have also been accepted for wiring the town hall at £180, 
and that of G. N. C. Mann & Co. for wiring the dust-destructor 
works. The tender of J. W. Brooke & Co. has been accepted for 
a storage tank at £217. 123. 


Bradford Corporation have accepted the tender of C. Murgatroyd 
& Sons for the erection of a brick chimney at the new Valley-road 
electricity works for £2,935. Th2 tendera of T. Broadbent & Son 
has been accepted for the supply of a 30 ton electric travelling crane, 
to operate on а 500 volt direct-current circuit, for £1,125, and the 
tender of W. T. Glover & Co. for 2 miles of uuderground armoured 
paper-insulated cable at £359. 6з, &d. 

Maidstone Corporation have received the following tenders for 
the supply of surface condenser for their electricity works :— 


Cole, Marchent, and British Power, Traction and 

Morley (accepted) . £1,209 10 Lighting Co . . £1,164 
Davey, Paxman & Co. ... 1,596 0] Wheeler Condenser and 
Edwards and Barnes 1.598 0 Engineering Co.......... . 1,010 


W. H. Allen, Son & Co. 1,307 0| 


Lincoln Corporation have accepted the tender of Tinkers Lim ted 
for a dry-back marine-type boiler. —Messra. Raston, Proctor & C». 
and John Fraser & Son also tendered. The tender of Messrs. Laurence, 
Scott & Co. has been accepted for a 200xw. steam dynamo, pump, 
«с. Messrs. Mather and Platt, the Electric Construction Co., J. H. 
Holmes & Co., Crompton & Co., Thomas Parker (Ltd.), and Siemens 
Bros. & Co. also submitted tenders. 

West Bromwich Corporation have accepted the following tenders 
for the supply of materials for wiring houses in the district :— 

Union Cable Co. cables; S. Jevons (steel conduits, waluut pattre, 
wood casing double groove), ceiling roses, lampholders, and counter-weight 
fittings); Connolly Bros. (D'ackley tape); Whittaker & Co. (solder metal 
pattrie, wood casing (single groove), and labour in wiring) ; Handley and 
Shanks (switches and fuses); A. P. Lundberg (wall plugs); Hands Limited 
(ball fittings, shades, and incandescent lamps? ; and Alliance Electrical Co. 
(motors апа switch gear). 

Hereford Town Council have accepted the tender of the India 
Rubber Co. for the supply of a 250kw. steam dynamo, at £3,485, 
subject to a loan being obtained. 


Partick Burgh Commissioners have accepted the tender of the 
British Thomson-Houston Co. for two-wire meters (25 to 50 amperes) 
at £5, 185. 10d. to £11. 163, and for three-wire meters (25 to 
100 amperes) at £13. 4s. to £18. 93. Gd. 


Brighton Corporation have accepted the offer of Меззгз, Willans 
and Robinson (Ltd.) to supply two 3T triple expansion engines, 
coupled to 440kw. dynamos, similar to the last two sets supplied by 
the same firm to the Corporation, for £9,698. 


Burton-on-Trent Town Council have accepted the tender of 
Messrs. Geipel and Lange for a 400kw. steam alternator and con- 
densing plant for their electricity works at £3,335. 


Watford District Council have accepted the tenders of Messrs, 
Babcock and Wilcox for a superheater at £150, and steam pipes, 
connections, &c., at £452 ; that of Mr. W. Boby for a water tank at 
£38, and that of Mesars. Н, Windsor & Co. for boiler settings at £140. 

Sheffield Electric Light committee have ordered a 500kw. turbo- 
generator from Messrs. C. A. Parsons & Co. at £3,500. The plant is 
to be fixed at the electricity works within three weeks from Nov. 26. 

Darwen Corporation has placed an order with Messrs. D. Bruce 
Peebles & Co. for а 600 n.r. traction generator, to Ъз coupled 
direct to a Belliss high-speed vertical engine. 

Chesterfield Corporation have accepted the tender of Mr. Joha 
Wright for the erection of electricity station buildings, at £1,816. 

In connection with the tenders for meters at Swansea, we were in 
error in the particulars given in our last issue. The contract was 
divided between the (General Electric Co. and Messrs. Chamberlain 
and Hookham for Aron and Hookham meters respectively. 


BUSINBSS NOTICES. 

The Electrical Company, 122-124, Charing Cross- road, have 
established a special department for cables, wires and insulating 
materials, and Mr. A. Heilborn has been appointed manager of the 
cable department. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


The discharge of W. J. Stanley Green, electrician, &c., 45, Birch- 
field, Aston, has been suspended for two years, 


THE ELECIRICIAN, DECEMBER 14, 1900. 


295 


In the bankruptcy of B. Wild and J. H. Clarke (trading as Wild, 
Rothwell & Co.) electrical and general engineera, Virginia-street, 
Southport, the trustee (Mr. Nathan Yates, 4, Wood-street, Bolton) 
has been released. 


The Giffre Electro. Chemical and Power Со. (Ltd.) is to be wound- 
up voluntarily for reconstruction, and Mr. F. H. Haviland, 11, 
Queen Victoria-street, London, E.C., has been appointed liquidator. 


Claims against the Nuneaton Electric Co. (Ltd.) must be sent to 
the liquidator, Mr. Н. B. Harris, 1, New Bridge-street, Nuaeaton, 
by Feb. 1. 

Winding-up Petition.—A petition for the winding up of the 
Carbon (New) Syndicate (Ltd.), will be heard in the High Court on 
19th inst. 


Plant Wanted.—An advertiser requires a good new or second- 
hand combined engine and dynamo for about 130kw. 


Plant for Sale.—Some electric lighting plant is advertised for 
sale in another column, by “ Engines,” care of Messrs. Pryce Jones 
(Ltd.), Newtown, Montgomeryshire. 

Messrs. Wake and Carr, 193, Victoria-road, Darlington, have a 
quantity of electrical engineering plant and machinery for sale, 
particulars of which are set out in an advertisement. 

A 120kw., steam dynamo is advertised for sale in another column 
and can be seen at Messrs. Paterson, Cooper & Co.’s, Patella Works, 
Paisley. 

Messra. А. Verey & Co., Dover, advertise in another column some 
direct-current electric motors for sale. 


For Sale.—The buildings known as the Soho Foundry, Blackburn 
(Lancs.), suitable for electricity or other engineering works, are for 
sale. See advertisement. | 


Fuel for Sale.—An advertiser announces in another column that 
he has large quantities of firet-class fuel of high calorific value for 
utilisation in connection with the generation of power for electro- 
chemical or other work. 


Fire.—A serious fire, but one which will not, we are informed, in 
any way interfere with the completion and delivery of contracts in 
hand, occurred at the extensive works of the Société Industrielle 
des Téléphones, at Calais, France, on Saturday last. The cable in 
hand included a small portion of a contract for the National Tele- 
phone Co., and this small portion, with the remainder of the con- 
tract, was immediately put in hand at the Ѕосісіс з factory at Bezons, 
and the whole will be Jelivered to time. There was also in hand at 
the time at Calais several contracts for submarine telegraph cables, 
as it is at the Calais works that the company's business in this 
branch of electrical work is mainly conducted. A large quantity 
of stock rubber and other inflammable material was ignited by the 
overturning of a spirit lamp, and the damage done was considerable. 
A large number of workpeople are temporarily thrown out of employ- 
ment, but it is anticipated that the works will be in full going order 
again in a few weeks. 

** Blectro-Chemist and Metallurgist.— This is the title of a 
new montbly journal, the first number of which will be issued 
in January. The paper is being published by Messrs. Sherard 
Cowper Coles & Co. (Ltd.). 


Wall and Floor Sockets.— Messrs. Davies, Kent and Stewart, 
17, Berners-street, London, W., issue a circular relating to their 
atent china “ flush " wall or floor socket. Copies of the circular can 
ye had on application. 


Art Fittings.—Mr. W. Hofler has on show at his newly-decorated 
premises, 264, Soho-square, London, W., a variety of high-class 
fittings in hammered iron, brass, and copper, French art bronzes 
and fittings, art castings, &c., to which he invites inspection. 

Calendars, Diaries, &c.—A useful diary and scientific handbook 
is issued (price 33.), by the publishers of Knowledge, 326, High 
Holborn, London, and is intended for scientific workers in general 
and astronomical students in particular. A calendar of notable 
scientific events is included, and the volume is frontispieced by a 
portrait of Prof. Huxley. Other portraits and illustrations are given, 
and the diary is conveniently arranged. 

A useful hanging day-by-day tear-off pad calendar for 1901 is to 
hand from the Direct United States Cable Co. 

We have also to acknowledge au attractive week-by-week tear-off 
pad calendar from the Commercial Cable Co. 

Railway Officials’ Directory and Diary, 1901. (London 
McCorquodale & Co., price 1s.). This useful directory of railway 
officials of the United Kingdom has been again carefully revised and 
brought up to date, and forms a most useful work of reference for 
traders and others having relations with the railway companies. 
Financial particulars are given in a compact and useful form. 

Tariff Changes. —Under the new classification of articles under 
the tariff of Western Australia telephone cord for “ telephonettes "' 
is admitted аз telephone material free of charge. 

Imports of Electrical Goods into the United Kingdom.— 
The value of the electrical goods and apparatus imported into this 
country during November was £149,037, against £174,024 in the 


wire); Rosario, £898 (including £309 telegraph material). 


preceding month. The total for the 11 months ended Nov. 30 
was £1,118,760. 

Argentina —According to the Review of the River Plate, the 
imports of electrical-apparatus and materials during the first nine 
months of the year were as follows :— | 


Telephones (% ùeoĩẽcr ⅛ðùZy near ERR NUS $3,168 gold. 
Telephone material (581 cases) ....................... ...... 19,547 
Telegraph do. (298 do⸗³ù . 20,913 
Galvanised iron wire (18,054 tons) .................... . 1,239,446 
Dynamos s y aiea RE 68,302 
Various materials (3,851 cases) ..... ....... F 206,495 
Cables and wires (720 tons) ................................. 239,046 
Chandeliers (67 tons, electric and gas) ..................... р 
Electric bells (5,080) 2,540 
lo INR ñ; 13,512 
Porcelain insulators (112 tons) 13,960 
Glass insulators (7 ton) 401 
Arc light carbons (112 ton) j 2 16,587 
Arc lamps (166) E E OT € M 1,992 
Incandescent lamps (27,238 dozen) . 77,175 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of tke exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 5 to Dec. 11, 
with the ports of destination :— 

Africa—Alexandria, £162 ; Beira, £311 (telegraph material); Cape 
Town, £2,235 (including £1,967 telegraph material); Durban, £859 ; 
East London, £555 (telegraph material) ; Port Elizabeth, £38; Port 
Said, £21. Argentina—Buevos Ayres, £1,586 (including £644 telegraph 
Australasia—- 
Fremantle, £375 ; Otago, £46 ; Sydney, £1,028 (including £469 telegraph 
material); Wellington, £4,887 (including £4,836 submarine cabie). Bel- 
gium—Antwerp, £242 ; Ostend, £421. Brasil — Rio Janeiro, £36. Burma 
—Rangoon, £475. Canada—Halifax, £38. Ceylon—Colombo, £190. 
China — Shanghai, £185. Denmark—Copenhagen, £299 (telegraph mate- 
rial). Germany—Hamburg, £200 (telegraph material) Gibraltar—£59 
(including £50 telegraph material). Holland —Amsterdam, £85. Hong 
Kong, £115. India—Calcutta, £656. Japan—Hiogo, £156 ; Nagasaki, 
£103; Yokohama, £30. Multa, £55 (telegraph material)  Portugal— 
Lisbon, £1,100. Russta—Odessa, £200 (telegraph material). Siam— 
Bavgkok, £33. Straits Sctilements-—Penang, £147 (telegraph material); 
Singapore, £107. Sweden—Stockholm, £311 (telegraph material) Total 
£18,222, against £10,694 in the corresponding week last year (Dec. 6 to 
Dec. 12). 


PATENT RECORD. 


— —— 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any атай- 
abl: information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 


NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions, When complete speci- 
fication accompanics application, an asterisk ts affixed, 


September 26, 1900. 

17,110. Sremens Bros. & Co. (Lrp.). London. An arrangement of con- 
nections for sets of electric glow lamps in series so as to maintain 
the circuit in case of the extinction of one or more of the lamps. 
(Siemens and Halske Aktien Gesellschaft, Germany.)* 

17,125. Н. V. Wsypg. London. Electric generators for military and 
other cycles, i 

17,128. H. E. Newton. London. Improvements in magneto-telephones. 
(P. Rabbidge, New South Wales.) 

17,131. C. A. HENRY. London. Improvements in and reliting to incan- 
descence electric lamps. 

17,155. H. J. Happan. London. Improvements in electrodes for 
accumulators. (R. Goldstein, Germany.) 


September 27, 1900. 
17,154. J. A. ELLI8. Liverpool. Improved mode of attaching glass shades 
to electric light and the like fittings. 
17,160. A. D. SuirH. Bradford. Improvements in electrical fuse boxes, 
17,172. V. G. LI RON I. Manchester. lmprovements in electric switches. 
17,174. SigMENS Bros. & Co. (LTD.). London. Improvements in carbon 
brush holdersfor dynamos. (Siemems and Haleke Aktien Gesell- 
schaft, Germany.)“ 
17,184. J. M. Hewnt and W. G. RHODES. 
electric switches.“ 
17,194. R. Pearson. London. A fusible alloy especially adapted for use 
as an electrical circuit-breaker. 
September 28, 1900. 
17,211. L. MansH. Liverpool. Improvements in electric conductor casings 
or conduits, 
17,234. J. E. MILLER, London. Improved means for generating variable 
electromotive force. (Date applied for under Patents, &c., Act, 
1883, sec. 103, March 1, 1900, being date of application in 
United States.) 


London. Improvements in 
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17,246. 
17,262. 


17,289. 


17,294. 


17,310. 


17,379. 


17,399. 


17,437. 
17,453. 
17,467. 
17,479. 


17,487. 


17,490. 


. А. D. Dovarass and N. CoLLIRS. 


. H. Hirst and H. Bevis. London. 


. Н. F. PROCTOR. 


. P. M. JERRARD. 


. W. Du Bois DupDELL. London. 


. E. J. Stickman, C. SELDEN, ара E. W. Day. 


. Н. ALEXANDER and А. D. HuwTER. 


. C. OLIVER. London. 


B. AVENA. London. Improved prepayment of electricity meter 
with coin-freed control mechanism. 
A. WnieHT and Tue Reason MaNuracrURING Co. (LrD.). 


London. Improvements in electricity meters of the electro- 
lytic type. 

September 29, 1900. 
А. Н. Apams. Liverpool. Improvements relating to automatic 
electric switches. 
A. J. Boutt. London. Improvements in or relating to electric 
telegraph or telephone instruments, (A. Bannerman, South 
Africa.) 


Е. E. Егмонк. London. Improvements in apparatus for the, 
generation and electrolytic application of electric currents. 
(Partly by J. O. S. Elmore, India.) 


October 1, 1900. 

Н. H. LAKE. London. Improvements relating to electric meters. 
(Société pour l'Exploitation des Compteura Electriques Rettener 
& Cie, Switzerland.) 

C. OLIVER. London. Improvements in or relating to electric arc 
lamps. 

October 2, 1800. 

E. C. PARAMORE. London. Improvements in telegraphones.* 

G. H. Davis. London. Improvements in and relating to electric 
perforating and recording machines.“ 

H. T. CEDERGREN and A. KAnn. London. Improvements relating 
to telephone switch boards.“ 

J. Watt. Liverpool. Improvements in automatic releasing 
mechanisms for phonographs and the like. 

L. B. Atkinson. London. Improvements in dynamo-electric 
machines and motors ard in means for regulating the same. 

London. Improved electrical 
apparatus for automatically playing violins and the like instru- 
ments. 

B. КОЕТТМЕВ. London. Improvements in the manufacture of 

secondary battery plates. 

Improvements in and relating 

to ceiling roses and terminals for electrical lamps and power 


installations. 

October 3, 1900. 
Bristol. Improvements relating to electric 
lanterns to be fixed on the top of posts. 


. E. W. Cowan and W. P. HAMLYN. Manchester. Improvements in 


electric switches. 

London. Improvements in electrically operating 
signal bells, and apparatus for that purpose.* 

Т. H. MiwNsHaLL. London. Improvements in or relatiog to 
prepayment mechanism for electric meters. 

F. ре Marg. London. Improvements in electric converters. 


October 4, 1900. 


G. CALVERT and R. MonnRELL London. Apparatus for automati- 


cally turning on gas should the current fail in a place electrically 
illuminated. 

A new or improved instrument 
for measuring direct or alternating electric currents and potential 
differences. 


October 5, 1900. 

Stockton-on-Tees. 

Improvements in methods of and apparatus for signalling between 

stations having no electrical or mechanical connection.* 

London. An improved 
method of combining a telephone with a system of electric bells.* 

C. J. Youna, London. Improvements in systems of electrical 
distribution. Date applied for under Patents, &c., Act., 1883, 
Sec. 103, March 6, 1900, being date of application in United 
States.) 

Improvements in or relating to the attach- 

ment of arc lamps in their weatherhoods or supports. 


SPECIFICATIONS PUBLISHED. 


NoTE.—All Specifications can now be obtained at the uniform price of 
8d. each. 


23,413. 
25,860. 
22,291. 
22,609. 
24,791. 


24,792. 


622. 
1,617. 


6,540. 


6,974. THO мрзом (Coerper). 


1899. 

ROBINSON and Sankey. Construction of dy namo-electric machines. 

Cros. Electric switch or governor. | 

Lorrain (Bedell). System of telegraphy. 

Hitt. Electric lighting of railway vehicles. (Date applied for 
under International Convention, April 14, 1899.) 

KINGSLAND. Boxes or cases for containing switches and mechanism 
connected therewith for electrical traction. 

KINGSLAND. Method of and means for carrying and connecting 
strikers to motor vehicles for mechanically operating electric 
switches. 

1900. 

BonHIVERS. Incandescent arc and other lamps. 

REtcBwALD. (Firm of Fried. Krupp.) Carbon contacts for electrical 
switches and the like. 

STEIN and FREUND, Electric railways on the conduit system. 

System or means for controlling or regu- 


> lating electrical installations. 


10,154. 
10,519. 
10,444. 


Duncan, Alternating-current watt meters. 

FRI. (Wiegand.) Electric storage batteries. 

PATROUILLEAU. Electric incandescent lamps of the refractory 
conductor type. 


10,502. Rirrer. Telephone systems. 

10,579. Sizmens Bros. & Co., LTD. (Siemens and Halske Aktiengewll. 
schaft). Electrically controlled apparatus for shifting and locking 
railway points and signals. 

WELLS and Brown. Telephonic fire alarms and other similar call 
systems. 

DE Еллар. Electric signalling apparatus for railways and the like. 

Ricks. Electric accumulator electrodes or plates. 

Lake (Reuterdahl). Secondary electric batteries. 

MacavLAY, Electrical apparatus for adjusting tram-rail pointe 

LUNDBERG and Lunpberc. Cord grips for electric light fittings 

GOTTSBERUER. Ploughs for conduit-electric railway care. (Date 
applied fur under laternational Convention, Jan. 4, 1900.) 

SigMexs Bnos & Co. (Lrp.) (Siemens and Halske Aktiengesell. 
schaft). Switches for high-tension electrical currents. 

HorBAUCER. Means of and apparatus for preventiog the premature 
starting of electric motors or the like used in connection with 
electric lifts. 


- — 


COMPANIES' MEETINGS AND REPORTS. 


— D 
India Rubber, Gutta Percha, and Telegraph Works Co. 
(Ltd.) 

A general meeting of this company was held yesterday (Thursday), under 
the presidency of the Hon. Henry ManRsHAM (chairman of the company. 

Mr. T. J. LLOYD (the secretary) read the notice convening the meeting. 
and the report and accounts were taken as read. 

The CHAIRMAN said: Last year we laid before you a nine months’ report: 
on the present occasion the accounts are for a full period of 12 calendar 
months, and will I thiok be considered satisfactory by the proprietors. We 
could certainly not havecome before you under such favourable conditions had 
we not, to meet the high price of raw material, taken the unpopular step 
of raising the selling price of our goods. Our customers have tacitly 
acknowledged the necessity of our doing во by the continued eupport they 
have given us, We intend returning to more reasonable selling prices at 
the earliest opportunity, and from the appearance of the markets it is 
just possible that we may be able to make reductions before I again 
address you. The price of india-rubber shows signs of falling ; the 
price of gutta-percha, however, maintains its high standard, and 
in view of the probably large consumption during the next year 
or two, we do not anticipate lower values in this product. As 
you are aware, we own three cable steamers, the “Silvertown,” the 
“ Dacia and the Buccaneer.” All three vessels are at present employed, 
the “Dacia” having been chartered by the Spanish Government for cable 
repairs since the end of our financial year. At the works at Silvertown we 
have almost completed a large central station for the generation of elec- 
tricity to be employed in the transmiasion of power. It will be pleasing to 
the shareholders to know that the machinery necessary for equipping 
this station is designed and built by our own employees at our own 
works. The construction and erection of this plant under the circum- 
stances occupies a longer time and costs more than it would otherwise 
do because your board do not wish work which we carry out for our- 
selves to seriously interfere with orders which are placed with us by 
customers. It is anticipated that when the station is completed a saving 
will be effected in our consumption of coal, and you will agree this 13 
highly desirable when the price of this commodity is at such a high level 
With the view of enlarging our selling power we have sent to South 
Africa a representative who was for a long period in charge of our 
Newcastle-on-Tyne agency, and when South African matters settle 
down it is anticipated that we shall do a fair if not a large 
business there. Our colleague, Mr. Jarvis, who has been detained 
in South Africa for some considerable time sailed from Cape Town on tle 
28th ult. and will be able to give us his valuable advice on the prospects 0! 
our venture. You will doubtless expect me to say something about the 
Pacific cable. Although we have not yet received any official reply to our 
tender, we must consider the matter closed so far as we are concerned. 
From the figures mentioned in the daily press (£1,795,000) as the price at 
which the work bas been allotted, we judge that your board have been, 
perhaps, too timid in approaching the subject, but we feel, as managers 0 
your interests, that with a work of euch magnitude we could not be to? 
careful, and we hope you will approve of our caution eveu though we have 
missed a contract which was desirable from many other points of view. 
We must not, however, be despondent ; the laying of the Pacific cible will 
supply an importaut Imperial want, and, as especially affecting this com 
pany, will widen the market of British cable manufacturers. I may 
remark before putting the usual resolution that we have entered this 
financial year with a fair prospect, and that we have now in hand ё 
considerable order from a foreign Government. I now move— 

“That the report and accounts to September 80 be adopted, and that а 
dividend of 15s. per sharc, free of tax, payable on 14th inst., be declared. 

Mr. ABRAHAM SCOTT seconded. : 

There were no questions asked, and the resolution was carried 
unanimously. 

The retiring directors (Major Leonard Darwin and Mr. Robert Kaye 
Gray) were then unanimously re-elected. А 

Оп a motion for the re-appointment of Messra. Turquand, Youngs, Bishop 
and Clarke as auditors of the company for the current year, 

Mr. LAMONT said he had to draw attention to the matter of the form 
of the auditora’ certificate as printed in the accounts, He was sorry п? 
change had taken place since last year in this form. It seemed to him 
that that certificate threw some doubt on certain matters. The auditors 
seemed satisfied as to the stock-in-trade at Silvertown, of which the inven. 


10,688. 


10,711. 
10,974. 
11,006. 
11,622. 
11,026. 
11,120. 


11,190. 
11,272. 
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tories had been produced to them by the works manager, and he did not 
know why in а similar way they could not have recorded a statement 
from the bookkeeper in regard to the debts mentioned in the certi. 
ficate. The certificate seemed to throw some doubt on the correctness of 
some of the debts. He hoped some change in the fcrm of the accounts 
inight be made in respect to this. 

The CHAIRMAN said he had mentioned before that thedebts owing tothe 
company included sums of money for uncompleted submarine cable work, and 
speaking generally all that money had been collected, апа he therefore saw 
no special reason why the auditors should question the correctness of that 
particular item. As to the item of debentures and shares in other 
companies,” he did not see that they could do better than they had done. 
The question was one where the board took the responsibility for 
the valuation, and their view of the matter was that the valua- 
tion was & careful one, and that it was & right and proper one. 
Ав to suggesting to the auditors any alteration in the form or wording of 
the certificate, he felt that that was a matter outside the province of the, 
board. "The auditors were the servants of the shareholders, and were 
elected by them, and he did not think that it would be right or proper for 
the board to attempt to dictate the terms of the certificate to the auditors. 

The auditors were then unanimously re-appointed. 


At an extraordinary meeting which followed, 

The CHAIRMAN said : The directors have thought it advisable to ask 
you to adopt certain resolutions, as they will enable the directors to pro- 
vide for eventualities, Your business continues to increase from year to 
year, and the duties and responsibilities of your directors augment with this 
increase, Some members have expressed а desire to retire from the board, 
but their colleagues do not wish to lose their valued advice, which has been 
of such profit to the company during a long series of years. They recognise, 
however, that that they are asking too much in requiring these gentlemen 
to attend the necessarily frequent board meetings which your business 
demands. The resolutions have been framed with a view of meeting the 
situation. 
^ Resolutions were then submitted to the meeting empowering the 
directors to appoint and to revoke the appointment of extraordinary 
directors (not to exceed four in number), who are to be additional to the 
directors and not to be considered to be directors of the company within the 
meaning of the articles of assoviation, or the regulations of the company. 
Any person may be appointed an extraordinary director who shall formerly 
have been a director of the company, or shall be an officer of the company 
for the time being in its employment ; and no person other than a former 
director, or an officer of the company as aforesaid, shall be so appointed. 
An extraordinary director must hold not leas than 100 shares of the com- 
pany in his own sole right. No person shall be appointed an 
extraordinary director for a longer period than three years at any 
one time, but the appointment may from time to time be renewed. 
The extraordinary directors may attend board meetings and act as 
advisers to the board, but will not be entitled to vote or exercise any of 
the powers, or be under any responsibility for the acte of the directors. 
The remuneration of an extraordinary director for acting as such shall 
from time to time be determined by the board, and shall not exceed £200 
per annum. 

These proposals were carried unanimously, and a vote of thanks to the 
chairman closed the meeting. 


Aron Electricity Meter (Ltd.). 


The third ordinary general meeting of this company was held yesterday 
(Thursday), under the presidency of Sir James PENDER, Bart. (chairman 
of the company). 

Mr. MAURICE ARON (general manager and secretary) read the notice 
calling the meeting, and the report of the directors and statement of 
accounts were taken as read. | 

"The CHAIRMAN said: Gentlemen, we have put before you the 
directors' report and the balance-sheet of our second Is working, and 
were it not for the traditional chairman's speech at such & meeting I would 
have little to say, but would simply ask you to pass the report and call for 
any further information if you so desire, We have had & most successful 
year. Thanks to the efforts of Dr. Aron and his technical staff we have 
overcome all difficulties, and thanks to our commercial department we 
have been able to show а good increase of business. "The sales of the 
instrumenta have gone up for this year by 40 per cent. compared with last 
year, and the profits, which in our prospectus showed а course of uninter- 
rupted progress from £11,000 in 1892 to £18,000 in 1897, have reached in 
the last two years £25,000 and £30,000 respectively. The increase in 
trade has been noticeable in every one of the branches, but more particu- 
larly in England, though the profit in the United Kiugdom this year does 
not show as favourably in proportion to the turnover аз in the other 
countries. The reason for this is that we have arranged larger work- 
shops, which will enable us in future to manufacture in England entirely 
with the exception of the counting geare, which are manufactured 
for all our branches in our central factory in Schweidnitz. Thus the 
promise of making the meter in this country has been fulfilled very 
quickly ; and now that the expenses of erection and organisation have 
been principally defrayed, we can look hopefully to a very much larger 
percentage of profit from the London business in the future. This is 
irrespective of the increase in sales that we have every right to expect. 
The orders for meters during the two months since the end of the 
financial year (October and November) exceed in England by 40 per cent. 
the sales of tke corresponding months of lest year, and in the other 
branches an increase has also been made. Every one of the branches 
during the last year has worked at a profit, the most satisfactory 
result being that the factory in Schweidnitz, which was in an embryo state 
last year, showing even a small loss at that time, has shown this year a 


very handsome profit after paying all expenses, and the directors have 
made arrangements for considerably increasing this factory, which would 
be the most remunerative department when the prices of raw material 
have again assumed a more normal aspect. The sale of our American 
patents is now so far eftected that all but £4,000 in cash has been 
paid, and the stock to the face value of £33,000 has been handed 
to us and deposited with our bankers. By utilising the sum of 
£9,400 for writing off part of the original purchase money and putting 
the whole of the American stock, which a few years hence will be 
very valuable, towards reserve, the directors think ample provision 
has been made for satisfying the best interests of the shareholders and the 
company. Dr. Aron, during the past year, has succeeded in introducing 
further important improvements to suit the requirements of supply station 
engineers. Another distinct improvement has been the design ola small 
meter which we call the “ Cottage ” type, now in the hands of the Board 
of Trade for official approval. This is a meter that can bə made and sold 
at a considerably lower price, and will be used in small houses and shops 
in the poorer districts in town and country where the electric light is now 
making its advent, where only two or three lights are probably burning at 
а time, and where a small and accurate, but particularly a cheap meter is 
a necessity. It is unwise to predict unless you know, but we believe that 
this meter as constructed at present will meet completely the most 
stringent regulations of Government and municipal authorities, and be a 
large additional source of revenue in the future. I now move the adoption 
of the report and accounta, 

Mr. R. W. WALLACE, Q.C., in seconding the motion said he desired 
to pay a tribute to the great energy which was displayed by the mana- 
ging directors in Berlin, Prof. Hermann Aron and Dr. Julius Juttke. He 
expreseed the confident belief that they would be able to show still 
larger profits in the future. They possessed a most excellent staff who 
had done their duty exceedingly well during the year. 

Mr. GEORGE KITCHEN said be had heard a rumour that this 
company was likely to be involved in legal proceedings in regard to their 
patents, and he thought it would be well if an authoritative statement 
could be made by the chairman with a view to putting an end to 
rumours Of that kind. He had raised the point in the interests of the 
shareholders. 

Mr. HIRST (a director) said they had heard no such rumour, and they 
knew nothing about it. 

Mr. HYAMS asked whether their meters could be made to meet the 
requirements of the London County Council. 

The CHAIRMAN said he believed they already did ao. 

Mr. HIRST said that they had passed the test of the Board of Trade 
and һе did not see that the London County Council could object to what 
the Board of Trade had , 

Mr. CHALMERS said that he understood that the London County 
Council refused to allow the meters although the Board of Trade had 
passed them. 

Mr. HIRST said that there seemed to be a little misunderstanding. The 
Board of Trade had approved the type of meter, and the London County 
Councii bad no right to object to any type of meter which the Board of 
Trade had passed ; but what the London боору Council could do was to 
insist upon the testing of each single meter, and if it were found to be 
wrong they could reject it, but they had no right to object to any type of 
meter which had been approved by the Board of Trade. 

In reply to а further question from Mr. Hyams as to whether the 
company could in any way have legal proceedings taken against it for 
infringement, Mr. HIRST said in the event of any legal proceedings 
being taken this company would be the prosecuting parties, because 
undoubtedly Prof. Aron held the master patent, dating back to 1883-4. 

The resolution was then carried unanimously. 

Mesera. К. E. B. Crompton and Hugo Hirst (the retiring directors) were 
re-elected, and dividends at the rate of 6 per cent. per annum on the 
preference shares for the year, together with an additional half per cent. on 
the same shares for the same period, and on the ordinary shares at the 
rate of 12 per cent. per annum were approved. 

Mesers. Price, Waterhouse & Co. having been re-appointed as auditors, a 
cordial vote of thanks to the chairman and directors closed the proceedings, 


Marconis Wireless Telegraph Co. (Ltd.). 


The directors' report for the 15 months ended Sept. 50, just issued, 
states that the period under review must te considered mainly as a further 
time of scientific and technical development ; yet remunerative work has 
been carried out, the foundation of commercial business has been laid, and 
there is good promise of increased business in the immediate future : а 
profit and loss account is presented for the first time. The International 
Marine Communication, Co. was registered this year, and has allotted 100,000 
fully-paid shares to this company, and 5,000 fully-paid shares to its nominees. 
The International Company has commenced work. 'T'heir first installations 
have been erected on the Belgian coast at La Panne, and on one of the 
Belgian Government steamers. These have been quite successful and have 
attracted a great deal of public attention. The International Company 
has given orders for the erection of several stations on the cosets of the 
United Kingdom, and is engaged in negotiations with several Continental 
Governments. In August last, when the directors resolved to issue fresh 
capital, the offer of 25,000 shares at & premium of £2 was made to the 
shareholders, and an arrangement was made with a firm of brokers who 
undertook to take any number of shares up to 12,500 at £2 premium, for 
which the shareholders did not apply. 12,500 of the above shares have 
been subecribed and paid for by the shareholders and the brokers, subject 
to the brokers having a call on the remaining 12,500 at а premium of 
£2. 10e. per share. The transaction with the brokers was completed on 
Oct. д1, and £34,375 has been paid, of which only £1,076 comes into the 
present accounts. 
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The chief business event has been the obtaining of a contract with the 
Admiralty for the supply and equipment of 32 sets of apparatus on pay- 
ment of an annnalroyalty on each set. This is in addition to the five sets 
of apparatus which were transferred by the War Office to the Naval 
authorities in South Africa. Only а small portion of the payment falls 
within the time embraced hy these accounts ; therefore the benefit of this 
contract will be realised during the current year. The captain of 
H. M. S. Vernon,” under whom the work has been carried out, has 
expressed himself as satisfied therewith, and with the rapidity with which 
it was completed. 

Mr. Marconi has made great advances recently, some of which are of 
most undoubted value. The Directors will shortly be able to commence 
bringing them into use, and the Company may expect to derive much 
advantage from them. The works at Chelmsford have been improved and 
the plant and machinery increased, so that they сап now turn out all the 
apparatus required, or likely to be required during the next twelve 
months. 


KALGOORLIE ELECFRIC POWER AND LIGHTING CORPORATION (LTD). 
—A general meeting of this company was held on Monday, under the 
presidency of Mr. Roger W. Wallace, Q.C., who regretted he had not much 
to say as to the successful progress of the operations of the company, and 
thought the directors had adopted a wise course in proceeding so slowly. 
The difficulties that arose were perhaps unavoidable in works like those of 
the company. It was apparent to him Ly a perusal of the engineers’ 
reports, and inquiries which he had made about the natural resources of 
Western Australia, that they had not a smooth course before them in 
choosing the plant they had to put up, and the greatest difficulty had 
been the water supply on the site which was chosen. At their last meet- 
ing he pointed out that difficulty, and suggested that they might possibly 
be able to use gas engines instead of steam boilers to produce their power. 
He was sorry, however, to say that those who had been working at that 
matter had not been able to produce a satisfactory engine for the purpose, 
and they had to go back and study the water question. That question 
had never been properly studied fur work of the magnitude of Kalgoorlie, 
во that it had taken a considerable time to come to a satis- 
factory conclusion. Even if the water question had been settled, 
there would have been another difficulty in the way, as the mining 
lease granted to them did not allow of their erecting, with 
security, buildings of the nature they proposed to put up. They 
had only been offered a lease of 21 years, and he did not think the 
shareholders would be justified in erecting their plant on the site available 
for so short a period. The directors did not intend to put down the plant 
until they had a satisfactory lease. The plant ordered had been only such 
as was necessary to secure the company being able to go ahead the moment 
those matters were settled, so that they might not be delayed in their 
operations, The vast expente would be in the boilera and evaporating 
condensing plant, the orders for which they had not yet given, so that 
the only money spent had been on such plant as could be kept in 
hand and dealt with on any other site. The shareholders would 
not be paid dividends during construction. They could not expect 
the company to be remunerative ia the first year or so of its exist- 
ence, but he believed they would eventually earn large dividends. 
In new countries, such as Western Australia, where they had to educate 
the people to the use of electricity, he thought they adopted the best 
courae in sending over à competent engineer to feel his way, and to talk 
to the managers and people on the minea a3 to the use of electricity before 
introducing it. It was not only neceasary to supply people with the power, 
but to see that they had their plant adapted for its use, a matter which 
required considerable study. So that for these reasons the delay had been 
favourable to the shareholdera, because if they did not obtain the freehold 
site on the mining property they now had, they would get one elsewhere. 
Their engineers estimated the net earnings on the electrictal plant would 
be about 16 per cent. on а sum of £200,000. That was the engineers’ 
estimate, and they must not be too hopeful about it. It might takea 
year or two to arrive at that point, but he believed that if they commenced 
working they would be able to increase the plant to а very large extent at 
a comparatively small cost in the future, and when the Government water 
scheme was carried out, there would be sufficient water for that purpose. 
Their plant in the future would be much larger at a very moderately 
increased cost, во that they would be able to supply far more electricity in 
proportion to the capital than was the case as compared with the money 
they were now putting down for the present plant. 


NERNST ELECTRIC LIGHT (LTD.).—The directors’ report from Feb. 23, 
1899, to Sept. 30 last, states that the expenditure on capital account was 
£9,696, disbursements £6,757. Acting on the advice of the auditore, the 
directors, after deducting from the latter amount £846, received on 
account of interest and transfer fees, have placed the balance (£5,911) to 
a development suspense account, to be dealt with in future years. Apart 
from the purchase consideration for the patent rights, the only prominent 
itera of expenditure on capital account is £5,000 contributed towards the 
purchase for this company of Prof. Nernst’s British royalties, the balance 
of the consideration having been provided by the vendors. As the owners 
of the British rights have not commenced business in England, this in- 
vestment is still unproductive. Since the formation of the company the 
directors have been engaged in further developing the Automatic 
Nernst lamp, во as to render it more capable of being manufactured 
and sold in quantities on a profitable commercial scale, and ' with 
a uniform degree of quality and efficiency for various sizes; they 
have also taken out subsidiary patents, which, it is hoped, will prove of 
considerable value. The fire which occurred on the company’s premises on 
May 31 unfortunately destroyed the patterns. instruments and apparatus 
collected during the previous twelve months, and, notwithstanding the 
strenuous efforts of the staff, progress was practically arrested for more 


than three months. The directors have found that the practical difficulties 
to be overcome in the wholesale reproduction of the Nernst lamp to the 
best advantage have been greater than they anticipated. The variations which 
occurred in endeavouring to repeat on a more extensive scale results 
already obtained have involved lengthy experiments and chemical research 
in directions where no precedent was available. It is now, however, con- 
fidently hoped that the main causes of such variations have been traced to 
their origin, and means devised for their elimination. Jt should be con- 
tidere d that, although all the licensees possessing rights for other parts of 
the world commenced work many months before the formation of this 
company, and had, in most cases, the advantage of an organisation already 
equipped, the company has, in the opinion of the directora, made at least 
as rapid progress in the practical development of the lamp as other 
concessionnaires. 


. NEW COMPANIES, STATUTORY RETURNS, &o. 


— —— 

BRITISH ELECTRIC RAILWAYS (LTD.)—Registered Dec. 4, with a 

capital of £100 in £1 shares, to construct and maintain electric and other 
railways and tramways and their accessories. 


CUMBERLAND CONSTRUCTION CO. (LTD.)—Registered Nov. 30, with 
a capital of £10,000, in £10) shares, to further the construction, equip- 
ment and development of tramways, tramroads and light railways, to 
acquire powers or concexions, and to carry on the business of tram way 
and light railway contractors and proprietora, &c. Toe first directors are 
G. Flett, T. D. Lingard, A. L. Ormrod and T. S. Turnbull. 


HILLGROVE AND ARMIDALE ELECTRICAL CORPORATION (LTD.)— 
Registered Dec. 6, with & capital of £70,000 in £1 shares, to acquire the 
undertaking of the Hillgrove add Armidale Water Power Electric Co., and 
also the benefit of certain powers granted by the New South Wales Legis- 
lature, to carry on in the County of Sandon and elsewhere in Australia the 
business of an electric light and power company, and to carry on the 
business of electricians, mechanical and electrical engineers, &c. 

HOLDEN MOTOR PATENTS SYNDICATE (LTD.) - Registered Nov. 39, 
with a capital of £10,000, in £1 shares, to carry on the business of motor 
car, omuibus, &c., manufacturers, electricians, electrical and general 
engineers, &c. The first directors are Lieut.-Col. C. M. Davidson, 
E. P. Favarger, and G. L. Hillier. The Motor Traction Co. (Ltd.) and 
Major Н. C. L Holden have certain rights of nominating directora. 


MILLER AND SONS (LTD.)— Registered Dec. 7, with a capital of 250,020 
in £1 shares (15,000 6 per cent. cumulative preference), to acquire and 
carry on the business of electricians, gas and electric light fitters, manu- 
facturers of and dealers in electroliers, electric light fittings, &c., now 
conducted under the style of Miller & Sons. The firat directors are 
A. T. Miller, M. Miley and W. Brooman (managing director). 


RAILWAY EQUIPMENT AND CONSTRUCTION СО. (LTD) - Registere 1 
Dec. 1, with a capital of £1,000,000 in £10 shares, to construct, acquire, 
equip, ma'ntain, and control railways and tramways, and to carry on the 
business of civil, electrical, and mechanical engineers, &c. The subscribers 
are De L. H. Louderback, railway manager, (with 99,994 shares), and 
H. H. Dalrymple-Hay, civil engineer, W. T. Potts (traffic niinager), 
J. Barlow, J. M. Caig, S. Peck, and R. H. Howe (with one share each). 


SIMMS MANUFACTURING CO. (LTD.)—Registered Nov. 25, with a 
capital of £25,000, in £1 shares, to carry on the business of motor, cycle, 
&c., manufacturers, electricians, electrical and mechanical engineers, 
machiniste, &c. The first directors are F. R. Simms (chairman), and E. B. 
Donkin, or other nominee of Bryan, Donkin aud Clench (Ltd.). 


WALTER SCOTT (LTD.)—liegistered Dec. 4, with a capital of £575,000 
in £1 shares (300,000 preference), to adopt agreements with Walter Scott 
(Ltd.) and with the Leeds Steel Works (Ltd.), and to carry on the business 
of steel manufacturere, engineer», electricians, &c. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week | E Ine но: AGGREGATE, 
Line. ended | Ё or Dec. | weeks Amount., — 
-———'É— ,,. —— 
1900 4E | £ | £ £ 
Aberdeen Corporation...| Dec. 8 589|-- 112) 27| 19,297 + 2,769 
*Birmingham Tramways , 8 4,569|+ 430; 22, 99,949 + 2,862 
Blackpool Corporation. „ 6 179 7 41 36 27,552 + 7,243 
Black pool and Fleetwood ,, 8 159 ＋ 12 25 19,852 — 12 
Bolton Corporation iis yis ios sae Ко T 
Bradford Corporation. 9 767/+ 431! 36| 19,858 + 5,634 
Brisbane Tramm . . . . Oct. 24 4,863 |+ 371, 16| 29,776 + 5,818 
Bristol Trams & Carriage| . ^7, 3,066/+ 435; 25 76,527 — 814 
Buenos Ayres & Belgrano Nov. 11 | 2,786 + 292 19| 46,527 + 5,816 
Central London Railway Dec. 8 5,765. | 19| 99,427.  ... 
City & South London Ry. , 9 1,915 |+ 805, 25| 37,775 15,101 
Cork Elec. Trams . „„ 6 348 — 10 49| 19,995 + 1,420 
Dover Corporation...) „ 8 167 21 36| 8,218 + 456 
Dublin & Lucan Rly, duo Dn esl 5 к Ыы 
Dublin United ....... =) » 4,Ó5351|- 407 25 22953] | 4- 11,089 
Dublin Southern Dist....| „ 7 691|+ 19 2322935] +>) 
*Dundee Corporation TE MO sae | m e 
Glasgow Corporation. „„ 8 9,027|+ 380 ... e 
Hull Corporation „ 8 1401|+ 735 25 51,710 716,897 
Liverpool Corporation.. „ 1 8,054 |+1,072 48 580,550 49,451 
Liverpool Overhead Rly.| , 9 1,483 35 25| 38,151 + 655 
»Sheffield Tramways „ 9 2,7804 1.055 49 112,144 438.765 


» Partly electrical 
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CITY NOTES. | RICHARD HORNSBY AND SONS (LTD.)—At a meeting held on Monday 
— the chair inan (Mr. H. Simpson Gee) said that including the balance brought 


MEMORAWDA.—Bank rate 4 per cent. (since July 19, 1900). Price of | forward, the net profit amounted to £355,899, compared with £50,069 in 
silver 29124. per ог. (Dec. 13). Consols (22 per cent. ) 97,7; —97 s for | the previous year. The reduction was owing to the enhanced value of 
money, 97:4 —9713 for account; 23 per cent. 974—97? (Dec. 13). Stocks | iron, steel, and coal, which had coat the company £20,000 more than in 
and Shares со оге Раув, Dec. 24 and Jan. 14; Ticket Days, the previous year without their securing auy adequate increase in the 


Dec. 27 and Jan. 1 price of machinery sold. The turnover had not been quite so large, the 
Dec. 21 and Tan. 153 REE Carry- OES Н sales having fallen off to the extent of £30,000, entirely due to the decline 


in their trade with the colonies. A half- year's dividend, 6 per cent. on the 
ALLGEMEINE ELECTRICITATS GESELLSCHAFT, BERLIN.—The annual preference shares, and 8s. per share (5 per cent.) on the ordinary shares 


general meeting of this company was held at Berlin last week, when М 
the directors’ report was adopted, and a dividend of 15 per cent. declared, ооа вога 1 inn placed to reserve, 


as set out in our issue of the 30th ult. In regard to the Nernst lamp, the 

general director (Herr Rathenau) referred to the eriticism that had been ROSS ELECTRIC LIGHT AND POWER CO. (LTD.)—A prospectus of 
passed on this lamp, and particularly in regard to the alleged delay in | this company, which has been formed to establish electricity works in 
putting it on the market. He said that, after thousands of the lamps had | Ross, has been issued locally. Current is to be supplied on continuous- 
been successfully tested under the most various conditions of daily use | current system. It is proposed to erect plant capable of supplying the 
and had received general approval, they extended their works so as | equivalent of 4,210 8 c.p. lampe, the maximum charge for current being 
to be in а position to turn out about 1,000 lamps per day as the demand | fixed at 8d. per unit for lighting and 5d. for power. The total cost of the 
grew. They intended to do their utmost to popularise and extend the use | scheme is estimated at £7,800. 


of the lamp. WESTERN UNION TELEGRAPH CO. —The regular quarterly dividend of 
GENERAL ELECTRIC CO. (NEW YORK).-—A quarterly dividend of 2 per | 1} per cent. has been declared. The net earnings for the quarter ending 
cent. and an extra dividend of 1 per cent. has been declared. Slat Dec. (partly estimated) amount to $1,700,000, an increase of $121,000. 
ELECTRICAL COMPANIES' SHARE LIST. 
| AMOUNT | T PREVIOUS Prico | ВАТЕ PER | Вовіхкав Dons 
ZEE ОР Bren. ; МАМИ. Ween’s Раск, Wednesday, — Ozwr. "Рттгржир Dun. Durno Week 
SMAXX. | DEND, DEG. 5. Dec. 12. | TI ono, Exprxa DEO, 12, 
ELECTRICITY SUPPLY COMPANIES. | & s. d. Highest | Lowest 
100,000 1 .. | Bl'ekh'th & Gr’nw’ch D'st'ct Hleo. Lt. Ord. (fully pd.) ! § i ! s. - "s гез 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Ord, ............. 13 13% 12 13 314 1 өзө - - 
6,000 10 4/6 Do. 43 por Cant. Camulative Pref. l 11 10 11 4 110 eee - 
£70,000| Stock 19/8 Do, 44 per Cent. Dabenture Stock (red. ) —Ó 105 10? 105 4 6 6 ose T 
19,661 5 2/6 | Brompton & Kensington Electricity Supply 98), 2M 7 8 7 8 315 0 es 75 755 
12,000 5 3/6 Do. 7 por Cant. Proferance ...... ...« ose лове чё 8} 9k 8 9 813 8 | Marchand September е - 
20,000 5 1/6 | Oaleutta Elec. Supply Ordinary ( (fally paid) . SM 6} 61 6 6 sss bas " — 
50,000 5 4/3 | Oharing Cross & Strand Electricity Sapply Oorp. mE S log | 9$ 10 4 8 1 | February and August 10 Dis 
20,000 5 2/3 | Do. 4} por Cent. Praferencs ..... ee 5 6 518 6 815 0 | » » Fiz 5, 
34,000 б 2/6 | Chelsea Electricity Supply Ordinary .. so 6} 7 6} 7 € 5.9 | Меза A, 6i 62, 
150,000 Btock 44% |* Do. 4k per Cant. Debenture Stock (rad. Y. Ehe: en | 110 113 110 113 40 June and December... 1111 T 
81,200,000 | $1,000 5% | Ohlcago Edison latMort.57 3) yr. Gold кад. ).| 100 110 100 110 4 10 11 | April and October... e. * 
70,579 10 8/0 | Olty of London Electric Lighting Ord. sE 27 9 12 9 10 4 0 0 | February and August 93 et 
40,000 10 6X | Do. 8 per Cent. Cumulative Prof. es dne " 13} 13 14 4 5 9 | January and res ine Р 
£100,000| Stock 5% Do. 5 per Cant. Dobenture Stock (red.) „ 13) 125 130 8 17 10 | June and Docombeor .. cen aaa 
40,000 10 4/0 | County of London and Brush Prov. Ordinary ... ., .. 8} 9} 8} m 6 6 4 ы * 
20,000 10 6/0 Do. 6 per Cent. Camulative Preferencs........| ll 12 Il là 416 0 | Marchand September . m 
£200,000| Stock 44% Do. 4%% Dob. Stock Corts. (all pd) (red.) ... . 103 111 103 111 | 4 110 ы 10) е 
10, 00 5 ‘ба Folkestone Electricity Sapply Со. Ог MM ante" Бї 6 5t 6 А - А - 
11,000 5 » Hove Electric Lighting Ordinary. АРТУ M 8} 74 8k e T oa өө 
15,000 2 10% Копа оп and Knightsbridge Ordinary . .. llb 12 19 12 416 кә 2 ees 
10,000 5 67 Do. 6 per Cant. lat Preference „ e 64 7 6k 7 4 2 7 | January and July. és - 
110,000 3 London pg iei Supply Ordinary ...... -sese «ooo esl 11 2 1} 2} ove - T - 
19,840 5 8/0 Do, 6 per Cant. Preference ....., „ eon - 4t 5 + 5 6 0 0 » в 
6250,000 | Btoc 47 Do. 4 por Cont. lst Mortgage Debeatarea .. 10) 102 100 102 319 3 | Mar. , Jane, Sept., уай am * 
85,000 10 6/0 Metropolitan Elec. Supply Ord. ....... CE 12} 134 12 13 4 40 April and Ootobar... 1213 123 
£220,000 | Stock 47 Do, 4} per Cont. Dab.Stock First Mortgage. 112 115 112 115 318 7 | Juneand Decembar .. 114 РЕ 
6250,000 | Stock 347 Do. 5 per Cent. Mort. Deb. Stock (red.) .....| 97 10) 98 101 3 10 3 oad 9:1 99] 
6,452 10 6/0 Notting Hill Electric Ordinary y. 2 14} 154 14} 15} 4 10 4 F vee - 
10,000 5 5/0 | Oxford Electric Ordinary  ..... тони зат 5} 6568 5% 6k 8 16 11 29 ase (fs 
300,000 1 . . M GÓP canna обода 1 $ j 12 18 0 ма ose 
£135,000 | Stock 5% | River Plate El. Lt. & Tr’ ct’ n, Ltd., 54 lat Mor. Bab. 75 85 75 85 618 0 | January and Тау... өгө - 
15,000 #100 82 Royal Electric Company of Montreal Shares ...cce...| 179 19) 170 130 4 811 April and October... өөө eee 
&115,500 100 | 48% D 44 per Cent. lat Mortgage Debentares ...| 102 104 92 101 467 * — 
40,000 5 5/0 | Bt. James's and Pall Mall Electric Ordinary ..... “it "28 16 15 16 410 8 | February and August e ү? 
395000] 5 8/6 | Do. 7 por Cent. Preferonce ...... . seo 8 85 3 9 | 8 4 317 8 РА - Ба ка 
0152,00) | Stock А ро. 3} per Cent. Dabenture Stock | (red. ):essessa] AOD 103 10) 193 =, ese - i 
12,000 5 й Smithfield Marketa Electric Supply Ordinary.. 8 2 2 2 21 aad eee Sm ave 
£50,000 | Stock 4% Do. 4% Debentu res 5 85 95 85 95 44 $ — ona 
65,000 5 бе» South London Electric З арріу Ordinary... TP 2 35 2} 3} — vee 3} 3 
79,900 5 5/0 | Westminster Mleotrlo  Варріу Ordinary . кае с ШЫК Т” 13 12 13 5 0 0 | Marchand September 123 12, 
29,618 6 — Do. Do... sit ENIE Vid 008 ee VO eR IDEE ides 111 12 114 12 T | өөө гз өг 
ELECTRIC RAILWAYS TRAMWAYS, &o. | 
15,000 10 4/0 | Blackpool and Fleetwood Tramway8........... 146 18 14 16 3 15 0 en 15 - 
&167,900 100 5% Brisbane Tramway 5 per Cant, Dabentures ...4..| 104 10; 101 108 415 0 ils P = 
50,000 10 747, Bristol Tramways and Carriage Ordinary ........... 233 24} 24 25 3 6 3 | February and August ec x 
25,000 10 47 Do. CamulativePreferenco(fally pd) ............ log 11 10% 19i $15 4 - өөө 
6100,000 | Stock 47 Do. 4 per Cent. Dobentures . . 118 13) 118 120 8 6 1 | February and August so. oe 
13,690 10 5/0 | British Columbia Electrico Railway 5 1 Prof. . хуа 9] 10} 91 10] 417 6 | May and November - ЖА 
6 2,000 10 100: | Beltigh Шао; Tréd. ОД. "аон . "Md 15 14 15 513 4 14} Ди 
69,000 10 6/0 | Do, 67 Cum. Pref. . — 12 13 13 13 4 5 9 | February and August 1214 125% 
£350,000 | Stock 5% | Do.  &perOent.Perpeatual Dabenturos .......| 12) 123 12) 123 4 14 m 121} 12 }, 
40,000 5 30 | Buenos Ae * Balgrano 6% “A” Oam, Pref. ...... 41 51 E 61 514 3 - 411 444 
27,500 5 one Do. Pre eee eee 363375 OO Cer eet ee новее vee 4} Б 4È 11 ... soe i} 4g 
£320,000 | Stock 5% Do 5 2d Gent. Debsntures ..., 101 107 10{ 107 415 5 в А T 
£120,000 | Btock 13/9 Do. 5% 2nd Deb. Sv k Prov. Certa. (all pi) .. 98 93 93 9) PA RN T „ө - 
206,297 10 3/0 | Central London Ordinary ... s 5 91 91 9} °ў 3 1 б June and December... 94 97, 
£355,000 | Stock 117 | City and South London Rallway Gon. Ordinary el] 63 66 | 3 t6 2 9 7 | February and August 53 524 
37,500 10 1/545, | Do. Ordinary (Nos. 22,501 to 6),009) . 4h 5} i} 5k 213 9 » s өөө » 
£150,000 | Stock 57 Do. 6 por Cant, Perpetual Prefaranse (isai)... 138 143 133 143 3 911 РА 99 - see 
€290,000 | stock 5% Do. (1898) ....... e MU. 189 130 13$ 314 1 | — 22 Ж 
5241315 | Stock 47 Do. 4 per Cent. Par; pataal Dabontare .... . 123 118 133 3 5 1 | May and November ... eoe ө 
69,000 10 e Dablin Unitei Trams. (18; 3) Lsd., Ordinary ........ 17 13 17 18 а one one ^ 
59,987 10 Pes Do. 6 por Cont. Preference. EELER 16} 16} 15} 18} EN T a" "€ 
£390,000 К РЯ Do. 33 рэг Cent, Mort. Dabs. (rel. * "n =~ 102 105 102 105 . - ice к: 
20,000 10 717 Hmperlal Tramways Oeding een a 21 23 | 24 21 312 0 | March and Soptember 
10,000 10 6% Do. 6 per Cent. Prefarance .. — — ту 14} 18 | 146 15 818 8 „ РА - T 
£300,000 Stock 44% |t Do. 4% per Cent. Dabanture KTT „| BES 115 113 115 8 17 11 January and July...... - - 
30,000 10 1/3 Kidderminster & District E. L. & Tr'ct'n 57 Prot. Wa өг * = May and November aes | - 
37,500 10 37 Liverpool Overhead Railway Ordinary... . 813 91, 8j 8] 4 9 б | Fabraary and August m | eje 
10,000 10 5% Do. 5 per Cont. Preferanoe err ett er 13 13} il 13$ 311 1 ” ГТ] coe | E 
£125,000 — Stock 47 Do. 4 por Cant. Dabanture ..4.... .. 101 103 10+: 108 817 0 | Janaary and July...... eee woe 
$350,000 Soo yt London Street Rly, (Out.) Ist Mort. 6 ¥ Debs. (red.).. rà 102 101 EI 2 f e ^ 
£60,000 100 5% Montreal Str’t R’iw’y St'rl'g 5% More. Dabs. ee 101 153 101 103 415 0 oe | 
£140,009 100 44% Do. Sterling 44 Z D. »bentures (). . е 0 103 105 103 105 4 0 T 
21,000 5 э New General Traction. o so E uite 3i H 3k 4 s - ave e 
50,000 5 6/0 Do. 6 por Vent. Camaulative Prefaronog — 4k 5 41 5} 6 0 0 | May ...„. secco socca «cove 5 - 
1000 10 sa b rm Ashton and Hyde Elec. Tramway Ord....... гә ses РАА Feoraary and August - - 
£,000 10 5/0 Do. 5 por Oont. l"refaronog ...«« e e ee eee «еее a » 413 0 es "T - bee 
13,334 10 ми Potteries Electric Traction Ordinary . . «eee cscs 10) 1 101 lii — — ur et 
20,000 10 5/0 Do. 6 por Cont, Oumulative es iste — 10 11 | 10 11 4 10 1! February and August - 
£125,000 Stock 31/0 Do. 4% per Cent. Debenture Stock... „ 102 105 102 105 4 5 9 v pes M 
910,000 Stock 3% Waterloo and Olty Ordinary ..,... soog cn n 93 96 94 97 9 2 5 | Janeand December .. 23 | * 
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ENGINEERING science long ago invented the ether engine : 
last Monday, at the Society of Arts, Dr. J. A. Fremine 
invented the ether engineer.“ But the ether is not the 
same in the two cases, and it is a simpler matter to build an 
ether engine than it is to qualify as an ether engineer. 
Dr. FLAG considers the advent of the latter inevitable: 
In the century now so close upon us," he observed, 
* electrical engineers will have to become more and more 
ether engineers.” If this is really to be the case, it will 
be a curious coincidence that ether engineering should have 
begun with the same problem as electrical engineering— viz., 
telegraphy. Will it, in the next century, attain to the 
heavy work of the transmission of power for motors and 
lighting ? There are, of course, theorists who tell us that 
all electrical engineering is and must be ether engineering— 
that electrical transmission of energy, whether by electric 
current or by electromagnetic stress, takes place through the 
ether. We may grant all this, and yet perceive a funda- 
mental distinction between the engineer, the axis of whose 
work and labours is a guiding copper wire, and his more 
modern confrère who requires along the axis of his work 
nothing but ether-filled space. 

— | 

ЕтнЕв engineering, if it should ever develop into a fait 
accompli, wil have received as a legacy from the nineteenth 
century a substantial foundation of experimental theory. It 
is this legacy that has, in reality, served Dr, Frrwixo as the 
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topic for the excellent course of Cantor lectures which he 
brought to a conclusion last Monday evening. Whether 
all the future modes of utilising the ether in engineering will 
be by means of electric oscillations and electric waves it is 
impossible now to decide: the properties of the ether may 
possibly be adapted in a different and as yet unsuspected 
manner to the use and convenience of man.” But no small 
attainment has been made already along the line of experi- 
mental research and practical application, the initiator of 
which was the immortal HEINnICR Hertz. 


Wate writing of Dr. Fiewne’s Cantor lectures we may 
refer to an interesting letter in our Correspondence columns 
this week, in which the lecturer comments upon a remark we 
made last week with regard to his third discourse. Dr. 
Fiemine has taken our remark a little too seriously. When 
writing that his treatment of the subject of anomalous dielec. 
trics “ seemed to allow of the inexact impression that by 
suitably choosing the temperature any recalcitrant dielectric 
could be coerced into obedience to Maxwell’s law, we had no 
intention to undervalue his very important low-temperature 
researches. It was not the experimental evidence that we had 
in our mind, but the logical force of the criticism that a 
judicious selection of temperatures might conceivably— 
though, of course, it could not in reality—prove a contrary 
law. Suppose, for instance, the dielectric constant of every 
dielectric varied considerably with the temperature, each 
dielectric having its own peculiar law of variation; then, by 
a judicious selection of temperatures, not only MAXwRLL's law 
but any other law on the subject might Бе established 
e. ., & cube or n^ power law. After all, what we have to prove 
is, not merely that at certain low temperatures the arithmetic 
works out all right, but that behind that mathematical 
agreement Шеге is an essential and fundamental physical 
principle. 

— 

Anp our remarks, however playfully framed, have been 
abundantly justified in their having elicited from Dr. FLEMING 
so valuable a contribution as his letter this week. Therein, 
starting with Dr. Larsor’s conception of the electron as a 


| strain-centre in the ether, he proceeds to show deductively how 


it can be that certain dielectrics behave at all temperatures 
according to MaxweE Lv’s law, while certain anomalous dielec- 
trics are brought into agreement with that law only when, by 
means of a low temperature, or by high-frequency alterna- 
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tions of electric stress, their molecular and eleatrönic 

conditions are made conformable to that law. It is an 

excellent piece of reasoning: we have nowhere seen the 

electronic theory more lucidly and convincingly applied. 
— 

Ат the last meeting of the Physical Society, several Papers 
of great electrical interest were read and discussed. The 
two first, by Prof. Scausrer, were, in effect, studies on the 
modifications which may prove necessary in our conceptions 
and calculations of that important quantity inductance if the 
most modern hypotheses of the electric current and of 
electricity in general become finally accepted. The alteration 
in the numerical value of the inductance of a solid conductor 
can in апу case be only extremely small, and may for 
practical purposes—perhaps for ever—be neglected. Its 
possible influence in causing the slow secular variation of the 
magnetic elements was, however, traced by Prof. SchusrEn, 
and constitutes an attempt of great plausibility on the secret 


of terrestrial magnetism. 
eer 


Two Papers bearing on the question of observatories and 
tramways followed. In the one by Prof. Ricker, a method 
of computing the effect of а tramway instaJlation on 
the vertical force instruments at a distant observatory 
was developed. The method itself was of great elegance; 
and the formula deduced by its aid was modified and 
utilised by Dr. Guazzsrook in another Paper. The 
results of the application of the formula were discussed 
at length by Dr. Guazesroox. From it he showed, among 
other things, that a tramway of any given length at a certain 
distance from a magnetic observatory is many times more 
obnoxious to the observatory than a tramway half as long at 
half the distance. If this indeed be so, it seems to us that 
the whole of the observatory-tramway question must become 
greatly more complicated—especially for the observatories ; 
and that, to proceed at once to a definite case, a busy tram- 
way, say from Kilburn to Bermondsey, would exert at Kew 
an effect so appalling as to necessitate a vehement protest from 
the observatory authorities. 

PP . — 


Obituary. — Weregret to announce the death, last Saturday, 
of Bir John Conroy, Bart., F.R.S., Bedford Lecturer in 
Physies at Balliol College, Oxford. 


Cable Interruptions and Repairs:— 

Date of Interruption. Date of Repair, 
Latakia— Cyprus. ... June 21, 1899 .. — 
Tangier— Tarifa o as outo aom e Jan. 3, 1900 — 
Paríá—Maranham  ............ 4. Mar. 2, 1900 — 
Falmouth— Bilbao ..... Nov. 19, 1900 Dec. 19, 1900 
Cayenne—Pinheiro  ............ Nov. 26,1900 ... — 
Pernambuco—Ceara ............ Nov. 29, 1900 — 


Telephones and Power Circuits in Switzerland.— The fight 
between the telephone and electric traction and supply inte- 
rests, settled long ago in this country, is still being waged in 
Switzerland, where the telephone system is mostly on the 
single-wire system with earth return. The matter has 
recently been engaging the attention of the Swiss Federal 
Council, who have decided that the telegraph and telephone 
administration must contribute towards the cost of moving 
the wires crossed by electric power circuits, that all the tele- 
phone lines are gradually to be converted to metallic circuits, 
and that no new single-wire telephone circuits are to be erected. 

Telegrams for South Australia, Western Australia, and 
Tasmania.—The Eastern Extension, Australasia, and China 
Telegraph Co. announce that, in accordance with the agree- 
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ment concluded in April last with the Governments of South 
Australia, Western Australia, and Tasmania, a further 
reduction of charges will take place on January Ist, making 
the tariffs for the contracting colonies 8s. 6d. per word for 
ordinary messages, 2s. 6d. for Government messages, and 
1s. 4d. for Press messages. Should the “ standard revenue 
on which the reductions are based still be maintained, the 
tariff for ordinary telegrams will be further reduced to 3s. on 
January 1, 1902, and to 2s. 6d. on January 1, 1908, the tariffs 
for Government and Press messages being also reduced. The 
tariffs for the non-contracting colonies remain unchanged. 

Wireless Telegraphy for Warning Vessels.—On Thursday of 
last week a trial of a new system of signalling, designed to 
warn vessels of their approach to danger, took place. The 
system is the invention of Mr. J. Gardner, and is being 
exploited by the Signals Syndicate (Ltd.). It consists 
in sending from the shore station continuously—or, perhaps, 
only in foggy weather—etheric signals which may be read by 
such vessels as are within a certain distance of the danger- 
point, and are provided with proper receiving apparatus. The 
sending and receiving apparatus used is that modification of 
the Popoff vertical air wire system designed by Colonel Hozier 
and Mr. Nevil Maskelyne, but the sending apparatus is made 
to give forth automatically the name of or other information 
concerning, the danger-point. This is effected by using as 
contact-maker, in place of the Morse key usually employed in 
ordinary signalling, a revolving wheel, whose periphery is cut 
appropriately. For the trials, a mast 100ft. high had been 
erected at Shoeburyness, the danger-point, and the 
„Mermaid,“ sailing from Southend, tested the efficacy of 
the warning emanating from the shore station. The tests 
passed off successfully, and demonstrated the feasibility of the 
system. But such a system can, unfortunately, at its best, 
afford but little guidance to a straying navigator. 

Institution of Electrical Engineers (Glasgow Section).—The 
two meetings that have already been held of the Glasgow 
Section of the Institution of Electrical Engineers have been 
so well attended that the committee have found it necessary 
to engage for future meetings the large hall of the Insti- 
tution of Engineers and Shipbuilders. This hall is fortunately 
disengaged for all except the January date, so that after that 
meeting, which will have to be held in the small hall as before, 
the large hall will be utilised. The committee engaged 
the large hall for the discussion on Mr. Langdon’s Paper, a 
report of which we give on another page. Mr. В. F. Yorke 
will read his Paper on The Utilisation of Water Power for 
Electrical Purposes” at the January meeting. The local 
hon. sec. tells us that the total membership of the section now 
numbers 118, and that there are some 12 or 20 new candidates 
for election. | 

At the conclusion of the meeting of the section on the 
12th inst., Mr. H. A. Mavor moved the following resolution :— 
„That Colonel R. E. Crompton and his gallant boys, who 
are being officially welcomed back from the front in London 
by our parent institution on Tuesday next, be accorded 
a hearty vote of congratulation by this section, and that 
we send them our sympathetic wishes on the conclusion 
of their patriotic and arduous campaign.” This was duly 
seconded, and carried with acclamation. 

International Catalogue of Scientific Literature.—At meet- 
ings of the council of this undertaking held on the 12th and 
18th inst., the object, scope, and organisation, as defined by 
successive conferences held during the last four years, were 
brought into their final form, and all arrangements were com- 
pleted for the definitive commencement of the work on 
January 1. One or all of these conferences have been 
attended by representatives of the following countries :— 
the United Kingdom, Austria, Canada, Cape Colony, Denmark, 

ce, Germany, Greece, Holland, Hungary, India, Italy, 
Japan, Mexico, Natal, New Zealand, New South Wales, 
Norway, Portugal, Queensland, Sweden, Switzerland, the 
United States, Western Australia, South Australia and 
Victoria, whose adhesion to and co-operation in the work may 
be regarded as assured. The catalogue will at first be issued 
in annual volumes, but its form and rate of production will 
necessarily be governed to a great extent by financial con- 
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siderations. 
initial expenditure is undertaken by the Royal Society, and 
the central bureau will be in London, while bureaus in corre- 
spondence therewith will, of course, be established in all the 
countries taking part in the undertaking. A comprehensive 
and elaborate system of classification has been devised with 
the assent of all the countries interested, 


The Tercentenary of Electricity. А+ the London Institution 

on Monday last Prof. Silvanus P. Thompson gave a lecture 
on the Tercentenary of the Science of Electricity.” This 
tercententary, he said, was to be dated from 1600, because in 
that year appeared Gilbert’s treatise “ De Magnete,” in which it 
was shown that the attraction of the loadstone for iron was 
not the same as that exerted by amber for small particles of 
chaff, feathers, &c., and that this property of amber was 
shared by many other substances. Inthe century 1601-1700 
Guericke constructed the first electrical machine, using a 
ball of sulphur, but very little more was discovered. In 
the next century there was a galaxy of names illustrious 
as -contributors to the progress of the science of elec- 
tricity. Still the real beginning of its useful applications 
dated only from the earliest part of the nineteenth century. 
Volta, in 1800, gave an account of the voltaic cell, and in 
1802 Sir Humphry Davy, experimenting at the Royal Institu- 
tion with a large battery of cells, produced the electric arc for 
the first time. Abcut 1886 Daniell constructed a cell whose 
current was constant, though not very strong, and a few years 
later Grove invented his more powerful zinc-platinum cell, 
showing in 1841, in the theatre of the London Institution, 
that a battery of 100 of these cells could yield an electric arc 
4in. long. So impressed were the managers with this achieve- 
ment that they made Grove a professor of the Institution, 
where for some years he carried on researches on his cell 
and also on the gas battery. On the occasion of one of 
his lectures he illuminated the theatre with electric light 
produced by incandescent lamps with platinum filaments. 
In 1820 Oersted discovered the connection between elec- 
tricity and magnetism, and in 1825 William Sturgeon, to 
whose name sufficient honour was not paid, described what 
was literally the foundation of electrical engineering—the 
electromagnet. This wasapplied to the purposes of telegraphy— 
in America by Morse and in England by Wheatstone and 
Cooke. Finally, Faraday, arguing that, if electricity could 
produce magnetism, the converse should be true and mag- 
netism should produce electricity, invented the first mechanical 
method of generating electrical currents by rotating a coil of 
wire in such a way that it cut the lines of force proceeding 
from a magnet. The magneto-machine thus made was improved 
by Wilde, Gramme, and others into the dynamo of to-day. 
The lecture was illustrated with experiments and with a 
number of lantern pictures both of men and apparatus. 


Reception of the Electrical Engineers (R.E.) Volunteers.— 
On Tuesday last, at the Covent Garden Opera House, the 
officers and men of the Active Service contingent of the Elec- 
trical Engineers (R. E.) Volunteers were welcomed home by 
the members of the Institution of Electrical Engineers. The 
parade comprised eight officers and 48 non-commissioned 
officers and men, the remainder of the two detachments that 
originally left England being accounted for as follows: Four 
have died, two (Lieut. Stubbs and Lance-Corporal Thorn) 
are left in hospital in South Africa, seven remain behind on 
duty, and two have accepted commissions in the Royal Field 
Artillery. The floor space set apart for the reception was 
kept by a guard of honour provided by the corps, and punc- 
tually to time (9 p.m.) Lieut.-Col. R. E. Crompton and his 
men were received by the President (Prof. Perry) and 
Council of the Institution. 

Lord Kexvim, the honorary colonel of the corps, sent the 
following letter to the secretary :— 

I am exceedingly sorry that I cannot be present with the President and 
Institution of Electrical Engineera on the occasion of the reception of the 
South African detachment of Electrical Engineer Volunteers, as I must 
be in Edinburgh on Monday, the 17th, on account of business undertaken 
six weeks ago, Will you make my apologies to Prof. Perry, and ask him 
to give my congratulations to the corps and best wishes to everyone of 
them on their eafe return from the arduous work which they have so 
patriotically undertaken for our country, and tell him it is a very great 
honour to me to be their honorary colonel. 


1 
The responsibility for publication and for the 


Prof. Perry, as President, then delivered the Institution's 
welcome as follows :— 

Col. Crompton, Capt. Lloyd, officers and men of the electrical engineer 
unit of the South African army, in the name of the Institution of Elec- 
trical Engineers, I welcome you home. When Dr. John Hopkinson sug- 
gested that all British professional men, and particularly engineers, should 
prepare themselves in time of peace for giving their professional services 
to their country in time of war, he created the germ of what may become 
the greatest and best line of defence of the empire. You have carried out 
successfully the very first experiment. We of the Institution know how 
much you have sacrificed. I speak neither of social pleasures nor home 
comforta. I do not speak of the dangers you have risked either 
from the chances of war or from that more dreadful enemy, 
disease. These were common to you and all other volunteers. But 
you gave up positions and chances of promotion in your profes- 
sion, а sacrifice which we of the Institution are particularly well 
able to appreciate. For those who have died we mourn not as those 
without hope." Hope that a life laid down by a man for men is not a life 
thrown away. Hope for a country that can still breed sons who for her. 
sake are not afraid to die. We are assured that, in the opinions of the 
generals your small force was of very great service. In particular, with 
the aid of your electric lights, the work of mending the broken bridges 
went on by night as well as by day, thus saving this country millions of 
money and who knows how many lives. You did any kind of engineering 
work that had to be done, and showed yourselves the handiest of handy 
men.” Officers and sappers alike took their full share of actual physical 
toil; but to us civilians, members of the Institution, the distinction 
between officers and sappers is merged in the fact that all alike were 
worthy representatives of the electrical engineering profession. We stand 
higher in our own opinion and, as we believe, in that of the world in that 
our common profession has developed in you that common-sense, that 
resourcefulness in time of trouble, that reserved power and moral courage 
which have distinguished you particularly in an army of distinguished men. 

Major Gen. SaArwoNp (R. E.) said that, with the assistance 
of auch scientific men as electrical engineers, the Army would 
have a stand-by to which they could look for the greatest 
help in the time of need. He then reviewed the progress of 
the Electrical Engineer Corps from the time of its inception 
in 1896, by the late Dr. John Hopkinson, down to Lieut.-Col. 
Crompton's suggestion that a detachment should go to South 
Africa, and spoke highly of the latter’s work in connection 
with the corps, which was so recognised in official quarters 
now that anything he asked for he got. 

Lieut.-Col. Crompron replied that the responsibility thrust 
upon him since the death of Dr. John Hopkinson was 
great. Dr. Hopkingon was such a difficult man to follow, 
but he had tried to follow him. The fact that Lord 
Roberts was so far ahead and that De Wet was so trouble- 
some, had made their position on the lines of communica- 
tion very interesting, but it had made them feel like real 
soldiers. The electric lighting of the camps and tent 
hospitals had added much comfort to these places, and 
doctors and nurses had given their thanks; whilst a source of 
self satisfaction was the fact that by means of their traction 
engines they had been able to haul a 12-ton gun up 1 in 6, 
and, generally, they had moved guns twice as heavy as had 
ever been moved before. He gave some particulars of how 
Lieut. Stubbs had been fired on whilst examining what he 
thought was a charge of gunpowder on the railway line, and 
then drew attention to a searchlight taken from a Boer fort, 
which was evidence, he said, that, slim“ as the Boer was, 
he was sometimes done by the wily contractor. It was 
only about one-half the size of the portable searchlight used 
by the electrical engineers. He then formally presented this, 
together with the dynamo exploder captured from Theron, to 
the Institution. ' Capt. Lloyd also spoke, and referred 
in flattering terms to the services rendered by some civilian 
electrical engineers in Pretoria and Johannesburg. He also 
repudiated the suggestion that there had been any olass 
distinction in the South African field force. Later in the 
evening a vote of thanks to Mr. Frank Rendle and Mr. Neil 
Forsyth for having generously lent the Covent Garden Opera 
House was proposed by the President, and, of course, carried 
by acclamation. A programme of instrumental and vocal 
music concluded the evening’s entertainment. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY), December 21st. 
INSTITUTION OF CIVIL ENGINEERS. 
8 p.m. Students' Meeting. Paper to be read: “The Use of 
Geometrical Methods in Investigating Mechanical Problems,” by 
C. Е. Inglis. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournres Ю'Агвк.] 


I. M. F. produced by a Current of Water.—C. Zakrzewski 
describes а curious experiment made with a current of water 
flowing from a vessel A toa vessel B (see diagram) or vice 
versa, through a glass tube, ab, silvered on the inside. 
Whenever the current of liquid is produced by pumping 
in air through а or B, а galvanometer connected with the 
platinum electrodes at a and b shows a deflection, which 
changes in direction with the direction of flow of the 
water, and in amount with the velocity of the water. 
The author regards this experiment as a confirmation of 
the Quincke-Helmholtz electro-capillary hypothesis, which 
sees the origin of the E.M.F. in the tearing of the electrio 


double layer at the separating surface of silver and 
water. The current is diminished when the electrode is 
pulled away from the issuing jet, since fewer electrified water 
particles then reach the electrode. The thicker the silvering 
the smaller is the E.M.F. The direction of the electric cur- 
rent is always opposed to that of the water current, but the 
two are the same in the case of a silver nitrate solution. The 
silvered tube shows sometimes the behaviour of a coherer, 
and its reduced resistance can be brought to its original value 
by the impact of electric waves. 
[C. ZAKRZEWSKI, Phys. Zeitschr., December 8, 1900.) 


Compensation Method for E.M.F.s.—Very small E.M.F.s 
can now be measured with ease and rapidity by means of the 


Compensating 
E.M.F. 


Milli-Voltmeter 


Resistance Box 1 


Unknown 
E. M. F. 


Null Instrument 


modern exact measuring instruments. E. Bose describes a 
method of employing Siemens and Halske’s millivoltmeter 
for this purpose. The arrangement is immediately evident 
from the diagram. E.M.F.s of a few millivolts can be 
obtained without much calculation or interpolation, and 
without the use of a standard cell or even a standard 
resistance, since the actual value of the resistance in the box 
does not come into account. 
(E. Boszg, Phys, Zeitschr., December 8, 1900.] 
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Defence of the Cadmium Cell.—W. Jaeger replies to “the 
criticisms of the Weston cadmium cell put forward by Barnes 
and by Cohen. That the E.M.F. of the cadmium cell shows 
certain irregularities at 0°C. was already found by Wachsmuth 
and the author in 1896, and at that time they indicated 
5°C. and 25°С. as the limits within which the new 
standard cell could safely be used. Similar irregularities 
are known to occur in the Clark cell, due to the transition 
point occurring at 89°C., below which the zinc sulphate 
may assume two different states, the normal curve being 
broken with respect to the portion above 89°C. Such 
a behaviour cannot be traced in cadmium sulphate. The 
metastability of the Weston cell must therefore be explained 
on some other ground, and this both the author and his critics 
now agree to find in the behaviour of the cadmium amalgam, 
which experiences irregular changes of structure at low 
temperatures. The concentration of the cadmium amalgam 
was Originally put at 14°3 per cent. It is now admitted that 
elements with that amalgam ehould not be used below a tem- 
perature of 10°C. The cells brought out by the European 
Weston Electrical Instrument Co. contain an amalgam of 
only 12:5 per cent., and they show no metastability even at 
0°C. 

[W. JAEGEB, Zeitschr. Instrum., November, 1900.) 


Simple Wehnelt Interrupter.—J. von Pallich describes a form 
of Wehnelt interrupter in which the lead plate is replaced by 
а copper wire, and the platinum anode by a steel wire. Both 
wires are enclosed in glass tubes, that containing the steel 
wire being strong, and tightly surrounding the steel tip. Both 
wires dip into dilute sulphuric acid. The steel wire is 1mm, 
or 2mm. thick, and its upper end is held in a cork provided 
with a cup for a mercury contact. The vessel containing 
the sulphuric acid is surrounded by cold water to 
keep the temperature down. The two glass tubes with 
their wires are inserted in a rubber stopper provided with 
borings to allow the acid to flow back into the bottle in case 
it spurts out. A curious phenomenon noticed in the working 
of the instrument is that the steel wears away just where the 
wire emerges from the glass tube, and not in the portion more 
immersed in the acid. A constriction is thus formed, and the 
effect appears to be that its formation assists rather than 
retards the generation of the gaseous layer, the explosions 
becoming stronger and more abrupt as the work of the inter- 
rupter continues. The double adjustment possible in this type 
of instrument makes it particularly easy to obtain the necessary 
current strength. 

(J. Vox PaLLIch, Ann. der Physik, No. 11, 1900.] 


Method of Transverse Currents.—An interesting investi- 
gation of the theory and practice of the transverse current 
method of determining resistances has been made by J. Stark. 
The main question raised is as to whether two currents 
traversing а conductor in two different directions between 
electrodes situated upon equipotential surfaces with respect. 
to each other сап be considered as simply superimposed. 
This is obviously only the case as long as- the resis- 
tivity is independent of the current density. It is also 
necessary that the electrodes do not produce a polarisation. 
The author considers a cylindrical conductor, carrying 
a current along its axis, and having point electrodes applied 
to it at opposite ends of a diameter of a cross section. He 
shows that a simple superposition of currents holds good even 
if there are internal electric forces, provided their effect is. 
axial. In practice, it is almost impossible to place the elec- 
trodes in an equipotential surface, especially in gases. In the 
latter, the resistance does not correspond with the potential 
gradient owing to the internal charges. There is less 
conductivity near the cathode owing to the greater speed of 
the negative ions. This is a well-known fact in connection 
with incandescent lamps, where transverse currents are almost 
inevitable. 

(J. Stark, Ann. der Physik, No. 11, 1900.] 
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ELECTRICAL EQUIPMENT OF THE SOUTH-EASTERN AND CHATHAM RAILWAY С0.'8 LOCOMOTIVE 
SHEDS AT SLADE’S GREEN. 


The locomotive shed which the South-Eastern and Chatham 
Railway Co. have erected at Slade’s Green is one of the largest 
in this country, covering, with repair shops, coal staging and 
offices, about 2} acres, and affording accommodation for 
about 120 locomotives. It is supplied throughout with elec- 
tricity both for light and power purposes, as well as with 
water from one generating and pumping station, and affords 
an interesting example of an electrical equipment of the most 
modern and efficient type. The convenience and economy 
with which the power is distributed there should act as an 
inducement to other works of a similar size to introduce 
electrical methods. The works and the whole electrical equip- 
ment were designed and carried out for the West Kent Elec- 
tricity Supply Co. by Messrs. Kirkland and Capper as consult- 
ing engineers, Mr. C. F. Nursey acting as resident engineer 


рү» 
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of evaporating 5,000lb. of water per hour at 16010. per square 
inch and provided with superheaters. They are placed with 
the back ends of the steam drums projecting through the 
division walls so that auxiliary pressure and water gauges are 
placed within sight of the engineer-in-charge in the “е 
room. Two electric feed pumps (see Fig. 1) each capable of 


‘supplying 1,500 gallons of water per hour are placed upon a 


platform carried independently above the main flue which runs 
along the division wall in the engine room. These are three- 
throw pumps, of Hayward, Tyler's make, driven by Lundell 
motors, made by Messrs. J. H. Holmes & Co. The motors 
are connected so that they can be switched on to either side 
of the three-wire mains and thus be used to assist in balancing 
the load. As their full output is not yet required, one of them 
is being modified by double winding the armature, so that any 


Fic. 1.—GENERATING SETS AND ELECTRICALLY-DRIVEN FRED PUMPS. 


until the appointment of Mr. W. Huskisson as chief engineer 
and manager and as resident during the completion of the 
works. They have been working now for over a year. 

These works, which were specially designed to permit of 
extension, have now been taken over by the South-Eastern 
and Chatham Railway Co., and have been placed under the 
management of their chief electrical engineer, Mr. W. Leonard. 
A three-wire system at 460 volts between outers has been 
adopted. In addition to the power supply and the aro light- 
ing, a number of 280-volt incandescent lamps are employed 
in the sheds and at the workmen's cottages and station at 
Slade's Green, &nd these are connected on the two sides of the 
three-wire system. 

The power-house, of which Messrs. Humphreys, Davies & Co. 
were the architects, was designed to suit the requirements 
of the engineers with the coal store, boiler-house, engine- 
room, and accumulator house, running side by side separated 
by division walls. A railway siding runs along the outside of 
the coal store, which is fitted with a platform so that the coal 
can be delivered direct into the bunkers. In the boiler-house 
there are at present two Babcock- Wilcox boilers each capable 


speed between 700 and 175 revs. per min. can be obtained. 
It will thus be possible to give a constant feed when running 
on light load. The motors are fitted with raw hide pinions, 
ard drive the pumps through double spur gearing. 

The waste gases from the boilers are passed through a 
Green's economiser of 72 tubes, of which the scrapers are 
driven by a 4 н.р. Lundell motor. Provision is made for an 
additional economiser when required. The chimney stack, 
which is 110ft. high, is large enough for the addition of eight 
similar boilers. 

The main engines, shown in Fig. 1, consist of two Willans 
three-crank compound sets, driving four-pole 100kw. Bruce 
Peebles dynamos at 450 revs. per min. These machines 
have the peculiarly extended pole-pieces already illustrated in 
our columns. The steam mains are in duplicate, and so 
arranged that but few valves are required, and these of small 
size. These pipes, together with their flanges, the steam 
drums of the boilers, and other exposed surfaces are covered 
with magnesia non-conducting material. 

The dynamos, which can be regulated to generate at any 
voltage between 450 and 500, are connected across the outers 
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of the three-wire system, the middle wire being connected | yet fixed, its place being temporarily supplied by a booster 
between the two sides of а double battery of accumulators. | giving 90 amperes at 200 volts. When the balancer is in 
This battery consists of two sets of 188 Tudor cells (of which | place it will be coupled so as to take the balancing load off 
50 are regulating), with a capacity of 824 ampere-hours at a | the battery. 

ү The switchboard, made by Messrs. Verity, is arranged with 
separate enamelled slate panels for each dynamo, the battery, 
and outside circuits, those for the dynamos and circuits being 
placed at the outsides to allow for extension. The charge 
and discharge battery switch is of the circular concentric 
type, and the meters are of the Weston's dead-beat 
pattern. The board is placed 5ft. from the engine-house 
wall thus giving ample space for the recording meters and for 
getting at all connections. Pilot wires are brought from the 
shed to voltmeters on the board. A charge and discharge 
meter on the Aron-Miller principle is coupled to each side of 
the battery, and is so adjusted as to return to zero when the 
cells have been charged with the number of ampere-hours 
discharged plus 10 per cent. 

Three circuits run from the switchboard underground to 
the locomotive shed some half a'mile distant, with a branch to 
Slade’s Green station and to the workmen’s cottages on the 
company’s property. The mains are concentric paper-inst- 
lated lead.covered and armoured cables made by the British 
Insulated Wire Co., and are laid directly in the ground in the 
6ft. way. The branch mains to the cottages were laid by 
the Callender Co. on their well-known solid system. 

The pumping, condensing, and softening arrangements are 
of special interest and afford a striking example of the advan- 
tages of concentration of plant. Water is pumped from wells 

Fic, 2, —ELECTRICALLY-DRIVEN LEDWARD Am Pump. over the top of а Ledward's condenser falling into а 12,000- 

gallon tank underneath, and being warmed in the process 5 
three-hour discharge rate, and with an emergency output of | freed in large part from suspended matter. Thence it passe 
200 amperes for half an hour. The cells have 13 plates, and | to а Doulton's softener and is delivered into storage tanks 
are arranged in two tiers on wooden stands of the usual from which a second pump delivers it through a record 
pattern painted with anti-sulphuric paint. The stands аге on | meter to а 150,000-gallon tank on the roof of the locomotive 


Fic. 5.—Main LOCOMOTIVE SHED, LIGHTEÐ BY Arc Lamps. 


oil insulators made in porcelain, and glass insulators support | shed over half a mile distant, the height of the water in this 
the individual cells. The regulating cells, which are con- | tank being continuously recorded in the engine room; by 1 
nected at the middle of the battery, are designed to be | Elliott electrical step-by-step recorder. The tank undernes" 


charged by a double-wound booster balancer, which is not ' the condenser is also connected to an electrically-driven cen г 
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fugal circulating pump, so that] condensing can be carried on 
independently of the other pumping arrangements. The 
wells, which are four in number, were sunk by Messrs. Le 
Grand and Succliff, one of them being 83in. and the other three 
4in. in diameter. The sinking of these wells gave a very 


interesting illustration of the uncertainty of the water-bearing 
The top of the chalk is about 15ft. below ground 


strata. 
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a 5ft. drop in level, showing a capacity largely in excess of all 
the other wells. The hardness of the water from these wells 
varied in an equally remarkable way, showing that quite 
different streams were tapped in the several eases. These 
wells are all joined to a common suction pipe so arranged 
that any one can be disconnected. The quantity of water 
actually used is at present about 1,000,000 gallons per week. 
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Ес. 4.—25 Ton THREE-MoTOR ELECTRIC TRAVELLER. 


Jevel, and no water was found in the overlying ballast, 
‘although occurring in large quantities in the immediate neigh- 
bourhood. The depth of the 8}in. tube is 273ft. and of the 
others 250ft. The 81in. well was first sunk. At 260ft. it 
yielded 1,560 gallons per hour, which increased to 2,500 


Fra. 5.—UrIIISINd ELECTRIC TRAVELLING CRANES FOR REPLACING 
LOCOMOTIVE WHEELS. 


gallons when a part of the lining tube was withdrawn. The 
next well, 4in. diameter, 300ft. north, yielded 1,600 gallons 
at 250ft. The third well, 4in. diameter, 850ft. south of the 
81in. well, yielded 2,500 gallons at 250ft., while the fourth 
well, intermediate between Nos. 1 and 2 in a straight line, 
yielded 8,000 gallons per hour at 200ft. depth, with only 


The pumps temporarily installed are Worthington duplex 
steam pumps, which are arranged to be interchangeable for 
pumping through the condenser or direct from the well to the 
main storage tank. It is intended when the station is in full 
work to lay down specially designed electric pumps, for the 
sake of economy, using one of the steam pumps as stand-by. 
The electrically-driven Ledward air pump placed in the same 
house (see Fig. 2) delivers into duplicate graduated feed{tanks, 
80 that the feed water can be measured and the economy of 
the engine checked at regular intervals; the exhaust is pro- 
vided with a drain tank ingeniously arranged to collect the oil 
which condenses in the vertical delivery to the condenser 
and an atmospheric exhaust branch is provided for use when 


Fic, 6.—CnRAB OF TRAVELLING CRANE, 


the condenser is cut off. The softening plant was made by 
Messrs. Doulton & Co., and is arranged in two duplicate sets, 
each capable of treating 6,000 gallons per hour. The original 
hardness of the water varies up to a maximum of about 
94deg. It is softened by lime and soda processes, the bulk of 
the foreign matter being precipitated in softener tanks, and 


600ft. in length by 120%. in breadth. 


being employed for that purpose. Every few yards in the 
inspection pits are connection boxes, with projecting sockets 
for plugging in portable lamps. 
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after passing through sponge filters it is then delivered into | about 60 enclosed arcs for lighting, these being connected 
four storage tenks of a total capacity of 12,000 gallons. five in series across the 460-volt mains. The wiring is 
The locomotive shed, illustrated by Fig. 3, is under the | done throughout in Simplex tubing, except where water 
charge of Mr. H. S. Wainwright, locomotive engineer to the ! is met with, where solid drawn screw tubing is employed. 
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Fic. 7.—Larce САРЗТАМ LATHE AND PLANING MACHINE. 
Bouth Eastern and Chatham Railway Co., and measures about 


It is very well lighted, 


In the engine-repairing shed, which measures 815$. һу 80ft., 
30 1,200 c.p. Stewart enclosed arc lamps in six rows 


are two fine 25-ton electrically driven travelling cranes (see 
Figs. 4, 5 and 6). These between them lift without difficulty 
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Fic, 8.—GzNERAL VIEW OF REPAIRING SHOP, 


the largest locomotive. They were manufactured by Messrs. 
Jessop and Appleby and are fitted with Bruce Peebles motors. 
Fig. 5 is a general view of the two cranes lifting a locomotive 


Altogether there are 
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in order that the wheels may be changed, and Fig. 6 shows 
the crab of one of the cranes and the motor and gearing for 
the longitudinal traverse. There are three motors on each, 
crane one for each. motion. Current is picked up by a wiper 
from four trolley wires fixed on insulators below the crab on 
the beam, two similar trolley wires being employed on the 
longitudinal beam for the longitudinal traversing motor. Each 
crane is controlled from a cage at one end below the beam, 
seen to the right in Fig. 5. The motors are series wound 
the speed being regulated by means of controllers and 
resistances in series with them, the switch to each having 
off and on position and being arranged for reversing. 

emergency switch on the main circuit is also provided in each 
cage. Each of the three motors is rated at 12 н. r., and, as 
already mentioned, the pressure is 460 volts. For lifting 
the speed is reduced five times between the motor and the main 
winding drum, the speed at full load being 8ft. per minute 
the motor running at 700 revs. At lighter loads the 
speed of lifting is correspondingly greater. The motors are 
carried on brackets fixed to the frame of the crab. An 
automatic magnetic brake is employed consisting of a wooden 
shoe which is pulled against a grooved steel wheel on the 
motor shaft by strong spiral springs when no current is flowing 
to the lifting motor. As soon as current is passing, an iron 
armature, to which the shoes are attached, is attracted by an 
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Fic. 9,—CoaL CONVEYOR. 


The span of the traveller is 28ft. and the length of travel 
815ft. The speeds of longitudinal travel and cross traversing 
are 100ft. and 40ft. per minute respectively at full load. All 
along the benches and inspection pits in this part of the shed 
are brackets with fixed lights wired and arranged so that 
either a lamp or flexible connection for a drill motor 
сап be plugged into an additional socket. At the end of 
this repair shop are a number of machine tools all 
electrically driven by Bruce Peebles motors. There are 
four 8 u.p. four-pole shunt motors in all running at 
820 revs. per min, on the 460-volt circuit. Each is con- 
trolled by a Cutler-Hammer starting rheostat with automatic 
release and overload preventer. One motor drives two planing 
machines, with tables 2ft. wide by 6ft. stroke, and a large 
grindstone through belts and countershafting. Two wheel 
lathes (Figs. 7 and 8), one 6ft, the other 7ft. in diameter, are 
each driven by an independent motor through a countershaft 
with cone pulleys, and the remaining motor drives the rest of 
the machinery shown on the left of Fig. 8. This consists of 
a screwing machine, shaping machine, drilling machine, and 
four small lathes, the speed of these being alike variable by 
means of belts with countershafts and cone pulleys. Fig. 9 
is a view of the electrically-driven coal conveyor supplying 
coal to a locomotive. It is belt-driven from a motor placed in 


electromagnet, so that the brake is held away from the wheel. 


the casing to the right of the picture. It is made by 
Messrs. Waygood & Co. 
There are 146 cottages for the ога workmen, vary- 
ing in size from four rooms to six rooms. Each cottage has in- 
candeseent lamps in three of the principal rooms. This 
forms а successful and unique installation. Lamps are also 
being put up for street lighting and connections provided for 
a large hotel and а number of shops. At Slade’s Green 
Station the platforms are provided with 16 two-light and three 
single-light posts. The switching is arranged so that when 
no train is at the platform only a single light on each alternate 
ost is in use. The full light is thus only on when a train is 
in the station. The lights in the offices, subway, &c., are all 
connected on an independent circuit controlled by one main 
and the requisite number of individual switches. 


...... 


THE DEVELOPMENT OF THE DENSITY FACTOR.* 
BY C. TURNBULL 


- The density factor of an electricity works may be defined as the 
number of 8 c.p. lamps connected per £1 worth of mains laid, or 
perhaps better as the number of units sold per annum per £1 worth 
of mains laid. Mains in thia case should include transformers and 
the like. Owing to the great cost of every yard of cable laid it is of 
the utmost importance to have a good density factor; indeed, it may 
be said, take care of the density factor—4.e., get the mains loaded u 
with every kind of consumer within reach—and the load factor vil 
take care of itself. 

The density factors of the following towns, taken at random from 
Garcke's * Manual," will serve to show the great differences that 
exist :— 

8 c.p. lamps connected No. of units sold per annum 
per £1 ss of mains. per £1 era mains, 


Aberdeen 112111 7 

Brighton 1383 ³ 254 
Derby ............ 98999 8 17˙5 
Edinburgh ...... . наь 20˙6 
Harrow ....... aspe Об лдан 6:5 
Manchester ...... o sux 18:8 


The cost of transformers is not taken into account in the above, as 
it is not shown separately in the * Manual" Seeing that the mains 
represent some 40 per cent. to 50 per cent. of the capital expenditure, 
I think the figures worthy of consideration. 


Rented Niring.— To meet those who do not wish to be at the 
expense of wiring their premise it has been proposed to take the 
mains throughout the building instead of stopping them at the meter 
only, and to charge a proportionately increased rate for the current 
consumed to cover the cost. This method is not entirely satisfactory, 
especially seeing that the modern tendency is to make consumers pay 
а fixed sum per annum to cover standing charges with а com- 
paratively small charge for current used. I would suggest that 
the following points are desirable in а system of rented wiring :— 

For a plain fitting, including lamp and switch complete, а fixed quarterly 
rental should be charged. 

Additional fittings on the same switch should be charged at a second 
and lower rate, 

Additional lamps on a fitting not having independent switches should 
be charged at a third and still lower rate. 

The hirer should have the option of hire-purchasing the installation at 
rates based on the rentals ; or he should be allowed to purchase outright 
at any time for a reasonable sum. 

When the station does the wiring the rentals, &c., may be fixed by 
examination of the average costs of installation, but personally I 
prefer to have the work done by a wiring firm. Wiring needs more 
supervision than most of resident engineers are prepared to give, 
and with smaller stations at any rate there would not һе a sufficient 
flow of work to keep an efficient staff busy, unless outside firms 
were discouraged—which would be foolish. en wiring is done by 
contract the terms must be settled by bargain. In Tynemouth we 
have arranged with a private firm to do the work, we to collect their 
rentals. A plain fitting complete costs 5d. per quarter, or without a 
separate switch 4d. per quarter, while an additional lamp on a fitting 
costs 3d. per quarter. Double these rates will pay off the 
cost in 4j years, or là times these rates will pay it off in 
64 years; or the hirer may buy at ap time at а moderate price. 
Of course, these terms are not suitable for large houses, and in many 
towns special arrangements would have to be made to meet special 
cases, But it is to be observed that rented wiring is intended 
mainly for small consumers. 

The Two-Meter System.—It has always been a trouble with the 
maximum demand system that consumers are in fear that their 


* Paper read before the Newcastle Section of the Institution of Electrical 


Engineers, November 26th. 
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accounts will go up with a jerk if they happen to put on extra 
lights some night. This has been met in various ways, such 
as by allowing the indicator to be short-circuited on special occa- 
sions, or by having two-way switches arranged so that if one lot 
of lights is switched on then another lot will be switched off. In 
many cases people will only wire a few rooms in their houses 
to make sure that they will not at any time be let in for a big 
bill It has been pop to meet the difficulty by having two 
meters, one to register during the hours of heavy load and the other 
during the hours of light load, the units registered by the latter 
being charged at a lower rate. On examination this will be found 
unsatisfactory, for a shop which, say, averages two hours a day 
throughout the year, will be charged at the high rate, although un- 
doubtedly a good customer, while an office which occasionally over- 
laps the station maximum demand, and only takes current during 
the winter months, will get off at far too light a rate. 

I would suggest to vou that houses which have a good steady load 
throughout the year will not appreciably increase the station maxi- 
mum demand by having bedroom and other short hour lights 
connected up, in addition to their long hour lampe, nor will they 
require any heavier mains, It is therefore worth while to do some- 
thing to rid their owners of the fear of a largely increased maximum 
demand if the occasional lamps are connected up. This can 
be done by allowing consumers to have two meters, one for 
long hour lights and the other for the remainder. The units 
registered by each meter are charged as if for separate con- 
sumers, so that practically the full rebate is obtained on 
the long hour lights and no rebate on the occasionally-used ones. 
A small extra rent may be charged for the second meter which may 
55 be one of the cheaper types now coming into use. It is 
also ible, as a rule, to omit the demand indicator, as of course 
the demand on each meter is the full number of lamps connected 
rhereto. This concession has the effect of relieving people from 
anriety so that they wire their houses freely, and they will, I doubt 
not, use their lights freely, too. 


ON RAPID YARIATIONS IN THE CURRENT 
THROUGH THE DIRECT-CURRENT ARO.* 


BY W. DUDDELL 
(Concluded from page 273.) 


Musical Arc.—A direct-current arc of suitable length and current, 
between solid carbons will give out a musical note if it be shunted 
with а condenser in series with a self-induction, as in Fig. 9, even 
though the source of supply of the current be perfectly constant and 
the arc be protected as far as possible from any outside cause of 
disturbance. I find that the musical note is produced by oecillato 
currents flowing in the circuit composed of the condenser F, the self- 
induction L, and the arc, Fig. 9, and its pitch is determined by the 
periodic time of this circuit—that is, on the relation between the 
capacity, self-induction, and effective resistance of the circuit. 
Neglecting the resistance, which it will be shown later must be 
small, the periodic time of the circuit r=27,/LF, and this has 
been found, by judging the pitch of the note by ear, to be 
approximately correct, so that for lecture purposes Kelvin's law can 
by this means be easily demonstrated. 

It must be remembered that although we have an alternate current 
through the condenser and self-induction, the source of supply is 
not an alternating one, and that it їз the arc itself which is acting 
as a converter and transforming a part of the direct. current into 
alternating, the frequency of which can be varied between very wide 
limits by altering the self induction and capacity. The upper limit I 
find to be about 10,000 per second, and the lower limit, if such 
existe, is well below 500 co per second. 

It has long been known that a train of oscillations of almost any 
frequency can be obtained on discharging a condenser through a 
suitable inductive resistance, but of course these oscillations have a 
rapidly decreasing amplitude ; and the means of supplying energy 
to such a circuit so as to maintain the amplitude of the swings constant, 
other than by means of a varying source of power having the same 
periodic time as the circuit, has been wanting. It is, therefore, 
necessary to inquire under what conditions it is possible for the arc 
to cause the source of direct current to supply the energy necessary 
to maintain the oscillations in the condenser circuit when once they 
have been started. If the resistance in the main current in series 
with the arc is large, and if;the dV be a small instantaneous change 
in the P. D. between the terminals of the arc, ôA the corresponding 
small change in the current through it, and r the resistance of the 
condenser circuit, not including the condenser ; then during the time 
this small change lasts, sufficient energy may be supplied to the con- 


* Paper read before the Institution of Electrical Engineers, 


denser circuit to make up for the ene 
losses, if the following conditions are f 
1. éV/éA, negative. 
2. СҮ СА, numerically greater than r. 
The question is, can the arc fulfil these two conditions? Messrs. 
Frith and Rodgera* have experimentally determined the value of 
éV/éA, which they call the resistance of the arc, for various arca, 
and they found that while 6V/6A was always + when both carbons 
were cored, it was, on the contrary, always — when both carbons 
were solid ; and that it was as small as — 2 ohms for a 4-ampere 
solid arc. Now the resistance of the condenser circuit, r, external 
to the condenser, can easily be made less than 2 ohms, so that the 
arc can fulfil both the necessary conditions. 

I will now describe some observations on the musical arc which 
tend,to confirm the above conclusions. Arcs between solid carbons 
for which V/ A is always negative work well, while those between 
cored carbons for which ¢V/éA is positive I find will not work under 
any conditions. The largest negative value of 8V/éA given by 
Messrs, Frith and rs is 2 ohms for a 4-ampere solid arc, and 
it is probable that it did not exceed 2:5 ohms for the smaller cur- 
rente, viz,3 amperes to 3:5 amperes, which I used. According to 
the above conditions 2°5 ohms shoald be the limiting resistance of 
the condenser circuit ; by experiment it was found that when the 
resistance of this circuit was increased to 2:4 ohms the oscillations 
stopped and could not be restarted. It is evident that besides the 
resistance there are other causes, such as hysteresis, which tend to 
dissipate the energy in the condenser circnit and stop the arc giving 
its note. The hysteresis in an iron-wire core introduced into the 
self-induction will instantly stop the note. Any complete circuit, 
2 as a ring of wire placed near the self-induction, the same 
effect. 

On several occasions before the importance of these causes of the 
dissipation of the energy were realised, considerable trouble was 
experienced in tracing the reason of the arc failing to give its note. 
As examples, in one case it was traced to an ammeter and in another 
to the tinfoil in the condenser which were acting as short-circuited 


dissipated there, in ohmic 
led (see Appendix II.) :— 


Fic. 9. 


secondaries to the self-induction coil, which had been placed too near 
them. The relation between the self-induction, capacity, and 
frequency can be very easily demonstrated by playing a tune on the 
arc by varying either the capacity or the selt-induction by means of 
& keyboard. Another method of varying the self-induction is by 
separating or bringing closer together the turns of the coil, as if 

laying on a concertina, the relative positions of the turns determin- 
ing the self-induction and the pitch of the note. The musical arc 
can be used as а means of comparing self-inductions or capacities by 
comparing the pitch of the notes produced. 

The “enclosed arc" will work equally as well as the open arc, 
though the note given out is not so audible owing to the globe ; but 
it can easily be made so by taking advantage of some of the 
“үш effects mentioned 1n Part i. 

The alternating current through the condenser circuit may be as 
large as from 3 amperes to 5 amperes R.M.S. value, and the direct 
current in the main circuit also varies considerably, depending on the 
amount of resistance in the circuit. This condenser current is 
sufficient to show experiments with alternating currents which do not 
require much power, and is very convenient in many cases for lecture 
purposes, as the frequency, and any cha in it, are at once evident 
from the pitch of the note given out by the arc. Magnetic space tele- 
graphy can easily be demonstrated оп a small scale by using the self- 
induction coil as the transmitting circuit. Several arcs can be used 
in series when more power is required in the condenser circuit than 
can be obtained from one arc alone. 

For the convenience of those who may wish to repeat these experi- 
ments, I append a table of good working conditions for open and 
enclosed arcs. The exact figures need not be strictly adhered to, 
as the musical arc will work over a wide range of conditions. It 
ш perhaps be well to mention that only condensers suitable for 
high voltages should be used, as although the P.D. arc is only 
50 volts, the P.D. condenser rises to several hundred volts. 


* Proccedíngs of the Physical Society, 1896, Vol. XIV., p. 307, 
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Table of Data of Musical Arcs. 
— | Open arc. | Enclosed arc. 
Carbons both solid. | Conradty Electra. 
Diamete nnn aes eee aae E» | 9mm. 13mm. 
Arc lengtn . . ã . 1.5mm 1'0mm. 
Ато uren езе aeu uas 5:5 amps 5 amps. 
Resistance in series R... . . | 42 ohms. about 28 ohms. 
Self- induction of L. ........ e 5˙5 * 10 h. 5:5 „ 10 h. 
Resistance of L. and leads. 0:41 ohms. 0°41 ohms. 
Capacity of condenser Е........................ 1'1 to 5'4mf. | 11 to 5°4mf. 
R. M. S. current through condenser when | | 
capacity =5°4 mf. ................... — ^. апра. 4*5 amps. 


Metal Electrodes Switch Contacts.— In connection with the above 
experiments the attempt was made to replace the carbons by metal 
electrodes, when I found that on trying to shunt the metal arc with 
а condenser it went out, no self-induction except that of the leads 
being used. О? course, whether the arc is extinguished or not 
depends on the capacity used to shunt it and on the other conditions 
of the circuit ; thus in the present case, with а 3-ampere arc between 
6mm. diameter copper electrodes and a resistance in series of from 
БО ohms to 60 ohms, it was found that the arc was always extin- 
guished when shunted with а condenser having a capacity from 
O€6mf. to 5°4mf., though with the smaller condenser, 0°6шЇ., and 
longer arc lengths the extinguishing was not quite so certain. 
Condensers larger than 5:4mf. were not tried, though I have no doubt 
that they would prove even more effective, 

This experiment is very instructive as showing how very soon the 
metal arc becomes practically non-conducting after the current 
through it is interrupted, for if we consider that the current through 
the arc is reduced to zero at the instant of first connecting the con- 
denser, and remains zero unless the arc re-lights, then the time 
required for the 0°6mf. condenser to charge up to (1 — 1/«), or 63 per 
cent. of the supply voltage i. e., 126 volts—is about s-4,,th of a 
second. бо that we may consider that if the current through the 
metal arc is interrupted for about 5,4, 5th of a second, even applying 
about three to four times the normal voltage,* will not cause it to 
re-light. This is very different from the case of the arc between 
cored carbons, for it is well known that the current through a 
10-ampere cored arc may be interrupted by opening a switch in 
series with it for, say, a quarter-second, and yet the arc will re-light 
on closing the switch again, owing to the high conductivity of the 
vapour left when the arc is extinguished. The comparison is, how- 
ever, not quite a fair one, as it might be expected that with the 
larger current—viz, 10 amperes used with the cored arc—more 
conducting vapour would exist than with the 3 am used for 
the metal arc, and that it would therefore take longer for the vapour 
column of a 10-ampere arc to cool down and attain a high resistance 
than that of a 3-ampere arc. 

In order to make a fair comparison, the metal electrodes were 
replaced by cored carbons, and a 3-ampere arc obtained under as 
nearly as possible the same conditions as the copper arc. This cored 
carbon arc could not be extinguished even on shunting it with the 
largest condenser—viz., 5 4mf., and it was found nec › іп order 
to make the cored arc go out on shunting, to reduce the current 
through it to below 1 ampere; but with such a small current the arc 
is rather unstable and liable to go out even when not disturbed in 
any way. Two solid carbons were also tried, and the effecta were 
found to be intermediate between the cored arc and the metal arc, as 
& 2-ampere solid arc could just be put out by shunting with the 
b:Amf. condenser, whereas the 3-ampere metal arc always went out 
on being shunted with a condenser of as small a capacity as 0-Omf., 
88 already stated. | 

The correct method of finding out whether the arc will re-light in 
any given case after it has been extinguished on suddenly reducing 
the current through it is the following: Let A (Fig. 10) be а curve 
which might be drawn between the P.D. which will have to be set 
up between the electrodes to re-light the arc and the time that has 

peed since the arc was extin ed, and B the curve that con- 
nects the actual rise in P. D. between the electrodes—4.«, between 
the condenser terminals—and the same time. Then the condition 
for the arc to re-light is that the curve B touches or cuta the curve A. 
Unfortunately we do not know much about the curve A between 
P.D. required to re-light the arc and time except that it starts from 
the P.D. at which the arc was burning at the instant it was extin- 
guished, and attains a final constant value e to the P. D. required 
to spark across between the electrodes. We can, however, form 
some idea of the steepness of the curve A at the commencement, for 
we know that, if the arc fails to re-light, the curve A lies between 
the ordinate at the time of connecting the condenser and the curve 
B—that is the ordinate at time nought. The shape of this latter 
curve, which represents the P.D. between the terminals of the con- 
denser during charge, can be calculated from the known data of the 
circuit ; thus with the copper arc mentioned above, which is just 


. .* Direct-current metal arcs as above usually require a P. D. roughly 
about 50 volts. 


шк by shunting with a condenser of O'5mf. ca ity, 
EM. F. in circuit being 200 volts, resistance 56 ohms, and self- 
induction of leads neglected, the curve B will start with an initial 
steepness of about 6 х 106 volts per second. In spite of this very 
rapid rise of curve B, it will generally fail to intersect the curve A 
for the 3-ampere copper arc, во that the apparent resistance of the 
copper arc seems to increase at a very high rate after the current 
through it is stopped. With cored carbon electrodes the arc under 
similar conditions could not be extinguished by shunting with 5-1mf., 
во that since the initial steepness of the curve В was one-ninth, or 
about 7 x 10° volts per second, this curve always intersected the 
curve A for cored carbons. Further, I think that the carves would 
still intersect—that is, the cored arc would re-light—if the initial 
steepness of B had been even many times smaller, so that the rate 
of increase of apparent resistance of the cored arc after interrup- 
tion of the current is many times smaller than with the copper arc. 
In what has been said above, I have neglected the unknown 
self-induction of the leads, so that the figures given must be 
considered as only rough approximations. 


TIME 
Fra. 10. 


The extreme rapidity with which it is necessary to increase the 
P.D. between the terminals of the metal arc in order that it may 
re-light again after the current through it has been stopped, explains 
the fact that it seems impossible to maintain an alternate current arc 
between metal electrodes at ordinary frequencies and P.D.s of even 
several hundred volts; and that it requires a P.D. as high as 
2,000 volts to maintain a metal arc as found by Herr Arons.* 
If the non-inductive resistance in series with the arc be 
replaced by a highly-inductive one, as shown in Fig. 11, the 
curve B will be altered in shape, and with the conditions 
inserted under Fig. 11 the charge of the condenser will be oscillatory 
as shown by В’, Fig. 10, the maximum P.D. attained if the arc fails 
to zo ient at all being many times as high asthe E.M.F. of the source 
of supply. ie the arc is put out on shunting with a condenser, 
it does not follow that it may not have really re-lit and gone out 
again several times, corresponding with each swing of the condenser, 
before it is finally left extinguished owing to thedying away of the 
oscillations ; and this is probably what occurs when the curve A is 
not very steep, as in the case of cored carbons. In this case the 
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maximum rise in P.D, will be limited by the shape of the curye A 
and by the amplitude of the oscillations being rapidly damped, due 
to conduction through the arc. This high rise in P. D.— caused by 
the sudden annulling of the current through the self.induction 
when the metal arc is extinguished on shunting it with a condenser, 
is very serious, as the following experiment shows. A 3-ampere arc 
between two copper electrodes 6mm. diameter, the conditions of the 
circuit being those given under Fig. 10, was shunted with a con- 
denser 5'4mf. capacity. This caused the arc to go out and so high a 
rise in P.D. to be produced that the insulation of the leads broke 
down, a spark passing from a to b, accompanied by a report. 
When, however, I subetituted carbons for the copper electrodes, no 
report was heard, nor was any serious rise in P.D. noticed. 

he next experiment tried was to connect the condenser per- 
manently as a shunt to the metal electrodes, and then to attempt to 


* Wiedemann's Annalen, Vol. LVII., p. 185. 
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strike the arc, the circuit being arranged as in Fig. 11. I found that 
it was impossible to strike an arc between metal (Cu., Fe., Al., and 
Brass) electrodes if the capacity of the condenser F., Fig. 11, ex- 
ceeded 0-1 mf.—even although an E. M. F. of 200 volts was used 
and that on separating the electrodes the sudden interruption of the 
current through the self-induction set up oscillations in the circuit 
and & high rise in P.D. between the terminals of the condenser 
similar to that produced when the metal arc was extinguished by 
shunting with a condenser, as explained above. The condition that 
determines the poesibility of striking the arc is similar to the con- 
dition that governs the re-lighting of the arc after the current 
through it has been reduced to zero, as explained above. For 
corresponding with each position of the electrodes ав they separate 
there is a certain P.D. required to start the arc, and if the 
relation between the position of the electrodes and time be known, 
then a curve between P.D. required to start the arc and time can be 
plotted similar to curve A, Fig. 10 above, and the intersection or 
otherwise of this curve with the curve B' determines whether the 
arc will strike or not. 

The practical interest in this subject of the striking of the arc lies 
in the fact that when the attempt is made to interrupt a steady- 
direct current flowing through an inductive circuit by means of a 
switch with metal contacts, an attempt is really made, at the first 
instant, to strike a metal arc between the contacte, and if these 
contacts be shunted by a condenser which prevents the arc from 
forming, a high riee in P.D. will occur, If, however, the arc was 
allowed to form, the time during which the break takes place would 
be lengthened, and no such great rise of P.D. would be produced. 
This rise in P.D. has been mathematically investigated by Mr. 
Johnson* on the assumption that the arc does not form, and putting 
the data given under Fig. 11 into his equation, I find that the rise in 
P.D. is just over 2,000 volts as compared with 200 volts—the E. M. F. 
in the circuit. It is, therefore, of importance when it is required to 
prevent these rises in P.D. on breaking the circuit to so choose the 
substance of the switch contacts that the arc shall not be prevented 
from forming or be suddenly extinguished by the action of the con- 
denser, that is to say that arcing at the switch contacts should rather 
be encouraged than otherwise, of course always supposing that no 
special method such as a non-inductive resistance shunting the 
switch be posed to dissipate the energy stored in the self-induction. 

The following experimenta illustrate the importance of the nature 
of the switch contacts and of the condenser which shunts them. The 
circuit used was that shown in Fig. 11, the arc being replaced by a 
switch with brass contacts, and the data of the circuit being those 
given below the figure. When the condenser F was disconnected, 
and the insulation between a and b was made to consist of a single 
thickness of paper, I found that the circuit might be made and 
broken by means of the switch, either quickly or slowly, without 
the paper between a and b being pierced. After re-connecting the 
condenses F, however, every time the switch was opened the paper 
was pierced, and even three thicknesses of the paper could not with- 
Шап! the rise in P.D. that occurred. The steady P.D. required to 
pierce one thickness of the paper was found by a separate experiment 
to be about 550 volts, and that required to pierce three thicknesses 
about 1,500 volts, eo that without the condenser shunting the switch 
the rise in P.D. on breaking the inductive circuit was under 500 volts, 
but with the condenser as a shunt to the switch was over 1,500 volts, 
showing that the metal arc must have been almost completely 
suppressed, as the maximum value of the P.D. calculated above on 
the assumption of no arc forming at all was only just over 2,000 volts. 

The influence of the nature of the contacts of the switch on the rise 
in P.D. which occurs when the switch is shunted by a condenser is 
very marked ; thus with the metals, copper and brass, serious rises 
in P.D. were always found to occur, with solid carbons as contacts 
the rise was much less, and with cored-carbon contacts was inappre- 
ciable. Breaking the circuit between metal contacts under tap-water, 
or shunting the metal contacts while in air by wires dipping into 
water, also prevented any serious rise in P.D. It was also found 
that resistance or self-induction introduced into the connections 
between the condenser and the contacts greatly reduced the rise in 
P.D. on opening the switch. I attempted to use an electrostatic 
voltmeter to measure the rise in P.D., instead of the rough method 
of the piercing of paper, but although the voltmeter was sufficiently 
sensitive to read steady P.D.s much below that required to pierce 
the paper, it failed to indicate the rises in P.D. this is probably 
due to the short time the rise in P.D. lasts. There are two practical 
cases in which capacity shunts the switch contacts to which I 
will refer. The first is the ordinary induction coil in which 
the circuit is the same as Fig. 11, the switch being replaced 
by the contact maker, In this case a high rise in P.D. is 
required so that the nature of the contact points should be 
such that the arc can be completely extinguished by as small a con- 
denser as possible; for the rise in P.D., if the arc is completely 
extinguished, will be the higher the smaller the capacity of the 
condenser. It is evident, therefore, that carbon would be very 
unsuitable for the contacts of an induction coil This has lately 
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been shown to be the case by the experiments of Mr. Beattie,* who 
finds that with a slow break the maximum length of spark obtain- 
able between the terminals of the secondary, using platinum contacts, 
is nearly 24 times that obtainable when carbon contacts are used, the 
current interrupted at the break being the same in both cases I 
think that if cored carbons had been ‚ а much greater disparity 
in the spark length would have been found. The second case is 
that of a switch or circuit-breaker connected with a concentric cable 
so that the capacity shunting the contacts is supplied me the dis- 
tributed capacity of the cable. Whether this distributed capacity 
in practical cases will have the same effect as a condenser shunting 
the contacts, as suggested by Mr. Johnson, is, I think, a matter 
for further experiment. If it has, then, serious rises in P. D. 
are to be apprehended on interrupting a direct current, through an 
inductive circuit, by means of metal contacts, the capacity of the 
cable forming a shunt to the contacts. Assuming this to be true for 
dtrect currente, may not some of the breakdowns of concentric cables 
supplying power by means of alternating current be aleo due to the 
sudden quenching of the uro at metal contacts, and not to the fact 
that the current is an alternating one? I suppose, of course, that 
the attempt to interrupt the current is made at some point in the 
period when the current is large. Before concluding this Paper, I 
wish to aloe my indebtedness to Prof. Ayrton and Mr. Matker, of 
the Central Technical College, not only for allowing me to carry out 
the experiments in the laboratories of the college, but also for the 
valuable assistance and advice they have given me during the course 
of the experimenta, I also wish to express my thanks to the many 
students who have helped me from time to time, and especially to 
Messrs. Brown, Watson, and Fithian. 


Conclusions.—If the current be suddenly increased through а 
direct-current arc between two solid carbons, the P.D. and current 
increase together for leas than about + 55th second, and at the end of 
this very short time the P.D. decreases with an increase of current 
in the ordinary way. | 

If the current through a direct-current arc varies by as little as 
3 per cent. from the mean, and if the frequency of these super- 
imposed variations is even as high as 4,300 С> per second, a variation 
in the light emitted by both the + crater and the vapour column 
can be detected. 

A rapid periodic variation of the order of one part in 10,000 from 
the mean current will alter the vapour column of the arc auficient y 
to produce sound-waves; and a variation of one part in 100 w 
eae sound-waves even at frequencies as high as 30,000 V рег 
second. 

The arc is affected by such small changes of outside conditions as 
sound-waves produce. | 

The direct-current arc can be used both as a telephone receiver 
and transmitter. 

In the direct-current humming arc the P.D. current and light 
emitted vary periodically, the frequency of these variations being 
the same as that of the rotation of the arc as a whole and of the 
pitch of the sound emitted. | 

In the direct-current hissing arc the P.D. current and light 
emitted vary very irregularly, the larger and slower variations 
corresponding with a rotation of the arc as a whole and the smaller 
and more rapid to the hissing ргорег—1.е., the oxygen of the alr 
obtaining access to the crater surface as demonstrated by Mrs. Ayrton. 

Under certain conditions the direct-current solid arc will emit à 
musical note when shunted by a eelf-induction in series with 8 
condenser. 

When emitting the musical note the direct-current arc transforms 
direct-current energy into alternate-current energy, the frequency of 
the latter being determined by the self-induction, capacity, an 
effective resistance of the oscillating circuit. The pitch of the pue 
emitted may be used as a means of comparing self-inductions an 
capacities, 

fa direct-current arc be shunted with a condenser of several 
microfarads capacity, the arc will generally be extinguished if the 
electrodes are of metal, and not if they are of cored carbon, the 
resistance in series with the arc being non-inductive. : 

If the resistance in series with the arc be highly inductive, then, 
when the metal arc is extinguished by shunting it with a condenser, 
a violent rise in P.D. occurs between the terminals of the arc. 

The rise in P.D. that occurs when an inductive circuit is broxen 
by means of a switch, the contacts of which are shunted by a con- 
denser, is much higher if their contacts are of metal than if they are 
of cored carbons, owing to the condenser extinguishing the metal are 
formed at the contacts more suddenly than the arc formed when 
carbon contacts are separated. 


APPENDIX I. 
ON THE RESISTANCE OF THE CORES OF CORED CARBONS. 

I do not remember having seen it pointed out that the much gen 
stability of arcs between cored carbons than of those between solid ue the 
cannot be very well due to the high conductivity of the material uber 
core while in place in the carbon, for the cores have generally a H 

* Phil, Mag., 1900, Vol. L., р. 146, 
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specific resistance than the solid carbon which surrounds them, as the 
following experiment shows :— 

Three carbons were taken—two cored and one aplid—of the same 
nominal diameter (llmm.), and а current of 9:9 amperea, was passed 
through them. The drop of volts was measured along a length of 20cm. 
of each after they had attained a steady temperature. 

Each of the three carbons then bad a hole 5:16mm. diameter drilled 
through it so as to completely remove the cores of the cored carbons and 
the centre of the solid carbon, and the drop of volts was re-measured as 
before. The results are given in the table below, from which it appears 
that drilling a hole in the solid carbon increased its resistance 7'8 per cent., 
whereas drilling the same sized hole (which removed the core and a small 
amount of the solid carbon) in a cored carbon of the same make only 
increased its resistance by 2'1 per cent. 

Allowing for the fact that а small quantity of solid carbon was removed 
along with the core in drilling, the specific resistance of the core, of one make 
of cored carbon, was about 16 times that of the surrounding silid carbon, 
and in the other the specific resistance of the core was practically infinite 


А роге | Apostle Brush 
solid, ' 


Make of carbons. ° | cored 

mm. | mm. mm. 

Mean дїашеќег..................... 5 1097 | 1095 | 1070 

Mean diameter of core ИС — n 2984 | 282 

Drop of volts along along 20cm. before drilling ... 171 | 174 | 1:52 

Drop of volts along 20cm. «fter drilling ............ 1:84 177 156 
Per cent. increase of resistance due to drilling. 78 | 21 . 24 


Ratio. . Specific resistance of core И 
. Specific resistance of surrounding solid carbon 


APPENDIX II. 
ON THE CONDITIONS WHICH GOVERN THE CONVERSION OF DIRECT 
CURRENT INTO ALTERNATING CURRENT IN THE MUSICAL ARC. 
(See Fig. 9.) 

Let E and C be the E.M.F. and current through the cells, when there 
is no oscillatory current through the condenser circuit. 

Let V and А be the P. D. and current through the arc under the same 
conditions. 

Let R be the resistance ia series with the arc, including that of the 
cells. 

Let r be the resistance of the condenser circuit. 

Let 3V be a small change in the P.D. arc which produces a current ôi 
through the condenser circuit for a time ôt, and let бҮ and consequently ôi 
be assumed to change sign at the end of each interval of time 0/. 

Let дА and ôC be the corresponding changes in А and С; E being 
assumed constant. А 
. The energy supplied to the condenser circuit — 
during one interval 6¢=(V + 9V)( + õi)ðt, 
„ next „ 6ét=(V—dV)(— 01). 

Total during one complete period 25t = 2010 V ôt. 

Energy dissipated in ohmic losses during 26¢ = r(5i)*26¢, 

In order that, during each complex period 26t, energy may be supplied 
to the condenser circuit, we must have 


about: a 16 


did V positive. 
And in order that this supply shall make up for the ohmic losses, we 
must have 
did 2 108i). 
Now ôi - ôC = 6А 
and , E- V 
EE ; 
- бу 
ө е „ 
x R 
and бү 1 бА 
i= = -6A= - — \6V 
UR RÝ iv)" 
| 1,5A 
ö (ox = -+ yY. 
( t av) ) 


. fora supply of energy to condenser circuit 90V/0A must be negative 
and numerically less than R. 
. Supposing 6V/dA negative, then in practice the second condition із 
always fulfilled, or 9V/9A +R wculd be negative and the whole circuit 
unstable. 

Next the condition that sufficient energy be supplied to make up for 
the ohmic losses gives 
di ôV > r (òi)? 

and as òiò V is poeitive, 
r e «1 
бү 


1, дА 
7 ( К" sv) ss 
.. to obtain best supply of energy to condenser circuit we require 
R very large and r very small. 
Suppose 1/4 may be neglected, compared with 54/5V then condition 
becomes - 6V/5A > т, 


Thus it is possible if 6V/5A is negative and numerically greater than r, 
for the condenser circuit to receive sufficient energy during each very small 
complete cacillatiou to compensate for the energy dissipated in ohmic losses 
during the oscillation. For larger oscillations, similar but more complicated 
expressions will probably be required. Ж 


ELECTRIC TRACTION ON THE NEW YORK 
Р ELEYATED RAILWAYS.* 


The official trial of the new electric traction system of the Man- 
hattan Railway Co., more familiarly known as the elevated railroad, 
in New York, was made on Thursday, November 22, 1900, on the 
Second Avenue division, between the Sixty-fifth and Ninety-second- 
street stations. A considerable number of invited guests were present 
to inspect the operation of the train, which made numerous trips 
between the points mentioned. The trial train, which is a specimen 
of the trains that will be put in regular service, greatly resembles 
the trains now drawn by steam locomotives, except that the cars are 
noticeably wider and seem roomier in their interior arrangements, 
The same length of car and style of platform and coupling are used, 
and the electrical connections, as described below, are such that 
trains of any number of cara, from one up, may be operated— 
always with a single controller. The motor cars are placed at each 
end of the train, though doubtless three-car trains may be operated 
with a single motor car. 'The motor car in all respects reseinbles 
the ordinary passenger cars, except that about 5ft of one end 
of it is boarded off with a glazed partition, converting this into 
а cab, wherein is located the controlling machinery, and the air- 
brake pump. At the front, or cab end, the platform is omitted, this 
end of the car having its cornera cut off and being fully glazed in 
front, giving the motorman an excellent view of the track and 
signals ahead, while, at the same time, fully protecting him from the 
weather. The frame of the motor car is strengthened by steel 
|-beams from end to end, and upon its trucks are mounted four 
motors, one on each axle; these machines are of the single-reduction- 
gear type, with gearing running in oil, and develop, under normal 
maximum consumption of current, 150 H.P. each, thus giving the 
motor car 000 H. P., or 1,200 n.r. for the two cars which are provided 
for each train. Like all the rest of the electrical apparatus used on 
these trains, the motors were supplied by the General Electric Co., 
of Schenectady, N.Y. The third rail is a special-rolled, high T. rail, 
made of a steel of composition eapecially selected for its electrical 
conductivity. These rails are made in 60ft. lengths, and are provided 
with two holes in the web, and two holes also in the foot, near each 
end, for the attachment of flexible copper bonds, each of which is 
about 500,000 circular mils in section. As there is little or no - 
mechanical strain on the third rail, one bolt in each rail end serves 
sufficiently to connect the two together. These rails are moun 
upon large cubical-shaped insulators, made of a material called 
* reconstructed granite," which is said. to possess great mechanical. 
strength and to resist the action of freezing, grease, acid, vapours, 
&c. The third rail is further protected from mechanical injury and 
put out of the way of the stray passer-by by being enclosed between 
boards 92in. thick, which come up on each side to some dis- 
tance above its head, thus making it not easily possible for workmen 
or others walking on the tracks to touch the rail except by inten- 
tion. Upon this rail runs a shce of cast-iron, supported by two 
toggle links attached to the framework of the truck of the motor- 
car. Each truck of each motor car carries one of these shoes on each 
side, so that whichever direction the train may run in, at least four 
shoes normally bear upon the third rail, while gaps in the latter as 
long as the extreme distance between the end trucks of the train 
may be crossed without loss of current. 

The method of control adopted is exceedingly simple, and, 
apparently, highly efficacious. The four motors on each car are 
normally connected together in multiple, and under each motor car isa 
resistance, solidly constructed of sheet metal embedded in asbestos.. 
The controller operates first by throwing the groups of motors on the 
two cars in series with one another and with the resistance, then 
cuts out the resistance progressively, finally shifting over so that the 
two tels of motora are 1n parallel with one another, and also in series 
with the resistance. The last steps for high speed cut out the 
resistance altogether and leave all the motors connected in parallel. 
It will be readily seen that this system of connection requires only 
one conductor connecting the two motor cars. Hence the wiring of 
the intermediate passenger cars consists simply of a straight conduo- 
tor through them and flexible conductors between cars. Another. 
cable is also led along the train for furnishing current to the 
electric lights in the cars and the electric heaters of tlie 
Gold pattern, which are placed under the seats. The lighting of 
the cars is accomplished by 20 lamps in each car, 10 on a side, these. 
being in the slant portion of the roof between the window frames. 
and the monitor—in other words, just over the heads of seated, 
passengers. By this simple arrangement, even when passengers are 
standing in the aisles, they will not cast their shadows upon one 
another, so that those fortunate enough to have seats are not com- 
pelled, as at present, to sit in gloom unable to read their newspapers. ' 
In the motorman's cab at each end of the train is а multipolar 
enclosed motor direct-coupled to a two су linder air-pump for supplye. 
ing air to the Westinghouse air-brake system used on the train. In 
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the cab also are located magnetic circuit-breakers in tbe main 
circuit, the limit switch controlled by air preseure for starting and 
stopping the air-pump motor, magnetic blow-out fuses, and switches 
for controlling the lighting and heating of the train. 

On the trial run the movement of the train was surprisingly easy 
although its acceleration was very rapid. The normal current con- 
sumption with a six-car train, somewhat lightly loaded with 
passengers, when running at a rate of 35 miles an hour, approached 
about 500 amperes at 550 volts. There was very little sparking 
under the contact shoes, although the third rail having been 
laid some time and not being in regular use was very rusty. 
For this official trial current was furnished from the power-housa 
of the Third Avenue Railway Co. at Sixty-seventh-street and ‘Third 
г the new station of the Manhattan Railway not yet being 

ready to supply electrical energy. It is believed that the 
uu system can be in operation by the autumn of 1901, the only 
delay that may be serious being the completion of the power-station. 
All the apparatus for this station has already been ordered, and much 
of it is nearing completion, while the station building itself, with its 
four high brick chimneys, is also well under way. The greatest credit 
is due to Mr. W. E. Baker, electrical superintendent o the railway, 
for the ekilful work he has done in designing so simple, and what 
promiees to be so satisfactory, а solution of the many difficulties 
presented jn the problem offered him in the electrical equipment of 
these most important lines, 


BOOKS RECEIVED. á 
Ссріез of any of the undermentioned works can be hat from The Electrician Office 
post frec, on receipt of published price. 

* Hazell’s Annual. 1901." 16th year. (London: Hazell, Watson 
and Viney). 3a. 6d. 

“The Principles of Magnetism and Electricity,” by P. L. Gray. 
(London: Methuen & Co.) 33. 0d. 

* Calvert's Mechanics’ Almanac” for 1901, by W. Calvert. 
(London: John Heywood.) 44. 

** ['Electricite à „ de 1900," by E. Hospitalier and 
J. A. Montpellier. No. Téléphonie et Télégraphie. (Paris: 
Vve. Ch. Dunod.) 

“ Kalender fiir Elektrotechnicker” for 1901, by F. Uppenborn. 
(Leipzig: R. Oldenbourg.) 5m. 

* Rapports Présentés au Congrès International de Physique,” at 

› 1900. 3 vols. Edited by C. E. Guillaume and L. Poincaré. 
(Paris: Gauthier-Villars.) 50fr. 

“Practical Lessons in Metal Turning,” by Percival Marshall. 
(London: Dawbarn and Ward.) 2+ 

„The Practical Electrician's Pocket Book for 1901." 


Edited by 
Н. T. Crewe. (London: S Rentell & Co.) 18. 


ELECTRICITY WORKS ACCOUNTS. 


The Reading Blectric Supply Co. 

The accounts of this concern for 1899 show а splendid 
improvement in the position of the undertaking. It will be 
remembered that last year we had occasion to comment on 
the satisfactory contrast between the 1897 and the 1898 
working, the result of the latter year’s operations being a 
considerable reduction in the deficit—the legacy of preceding 
years. Last year the advance was well maintained, for, after 
extinguishing the adverse balance of £715 brought forward, 
there remained available for distribution £1,651, outof which 
the first dividend—one of 8 per cent. —has been distributed. 
A study of the costs column in our table shows that these 
results have been arrived at almost entirely through economy 
of working, the total revenue having but slightly increased 
by а sum of £719 received in. compensation for delay in 
delivery of plant. With the exception of the item of salaries 
under management expenses, all the items of expenditure 
have been reduced, and, without any exception, they stand at 
values remarkably low, considering the moderate output and 
ihe extremely low load-factor which prevailed. 

The business has increased rapidly, the advance in the 
Jamp connections being nearly 59 per cent., while that of the 
output was 44:5 per cent. It is eatisfactory to find that the 
load factor is improving, even if slowly. This factor averaged 
6 per cent. in 1898; last year it was 6-1 per cent. 

Making allowance for the unusual sum referred to above as 
included in the total revenue, the receipts per unit are below 


the average in company stations of-similar output and load 
factor last year. 

The following table will serve to indicate the improvement 
which has lately been effected in tbe status of this under. 
taking :— 


‘ No. of j uiv. No. Output. Plant M'x. supply . Total 
Year. con- of lamps Units capacity. demanded. v. per costs per 
sumers. connected, sold. (Kw.) (Kw.) dait sold. unit sold 
894 38 2,150 Ке кє О ма RN 
1895 83 4,500 42,596 | 375 126 ИЕТ 
1896 154 8708 82,165 | 375 176 624d. 522, 
1897 201 12,299 125,702 | 375 208 620d. 544 
1898 244 , 16.190 160,516 | 375 504 617d. 394, 
1899 345 , 25,710 231,700 775 412 Í 6494. 27/4. 


| 


The Harrow Electric Light and Power Co. 

The business of this undertaking increases at a very satis. 
factory rate. During last year the lamp connections advanced 
from the equivalent of 8,150 to 11,135 8 c.p. lamps, or by 
nearly 87 per cent. The year's output was higher by 43 per 
cent. than that of 1898, while the load factor was 11 per cent. 
as compared with 9-9 per cent. in 1898. With such a favour- 
able load factor we are sorry to find the costs no less than 
they are. Even considering the low output on which the 
results have to be secured, the total costs are quite a penny 
per unit over their reasonable value. 

The items which appear to need the engineer’s attention 
are the management charges, and, among the.generating costs, 
wages and repairs and maintenance. Ifthese costs could only 
E a to normal figures the undertaking would grestly 

nefit 

At present the financial resulte, fairly satisfactory as they 
are in themselves, are bought at rather too high an aversge 
revenue—a condition which, if allowed to continue wil 
seriously hamper the development of the concern. 

Besides the ordinary dividend of 84 per cent., absorbing 
£745. бе, 5d., there was paid a preference share dividend of 
4} per cent., which absorbed £99. 14s. 5d. 

The increased demand has necessitated the installation of 
а new generating cet of 150kw. capacity. A new boiler was 
also installed during last year. 


The following is а list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared:— 


Aberdeen (Municipal)......Oct. 12, 1900) Kingston - on - Thames (Mun.) July £0, 190 
Ayr (Municipal).. . Nov. 2. 1909| Lancaster ( Сүзө оре) IN Jan. 19, 190 
Bath (Municipal) R 1900; Leeds (Mun sienne 6 аа 7, 1609 
Bedtord (Municipal) . Aug. 3, 1900 Leicester (Municipal) ...... an. 26, 1000 
Belfast (Municipal) ........July 6, 1900, Leyton (Mu own Bep. 8, 189 
(Compeny) ag 15, 1899 | Liverpool (M )......Jume 22, 185 
Blackpool ( Municipal) . Jan. 19, 1100 London (Company) ........ June 
unicipal) .... 900 | Londonderry (Municipi Feb. 16, 105 
5 a Sept. 7 1900 Manchester (М'апісі Du M, e 
Bolton (Municipal) ........ Nov. 80, 19.0 ышыгы, pies nto (Go 
Bradford ) June 22, 1900 | Newcastl 1 Der. " 12 
Brighton ашары ра 4, 1900 Newport rt (Mop, anioi ашыра) Doo 15, 1800 
Bristol (Municipal) ........ ug. 24, 1900 N hampton ¢ 20, 1899 
Bromley (Kent) (Co.) ...... June 15, 1900 Norwich Com үс селеу Nov. 17, 1899 
Brompion& nå Kensington (Co.)Mar. 28, 1900 | Notting m Mar. 16, 1900 
Barnley (Municipal) . .Nov. 30, 1900 Nottingham (M, "MDC 21, 1900 
Barton-upon-Trent (Мов) April 21, 1899 | Oldham (Municipal) ........ 1,1 
Bary (Municipal) „ t. 28, 1900 | Oxford ( отшраду кы April 13, 1900 
Cambridge (Company). April 13, 1900  Pontypoo a у Верь. 23, 1900 
Canterbury (Municipal)....Oct. 26, 1900 Жуунуу гаг pal). Alg. 21, 190 
си (Municipal) ........ Dec. 15, 189), Prescot (Company) ........ 8,1 
Cross (Company) . Mar. 9, 1900 Preston (Company) cues c еч 14, 1900 
Chelres (London) ( (Co.)...... Mar. 93, 1900 Reading (Company) ........Oot. 13, 189 
Cheltenham (Municipal)... Nov. 10, 1899| Richmond (Company) .- June 29, 100 
Chester (Muniolpal)........ Avg. 8,1900 Salford (Municipal) . Feb. 28, 1900 
City of London (Company)..June 15, 1900 Scarborough ugh ( Company) ... «July 13, Ве 
Clerkenwell (Company) .... May 18, 1900 St. ng unicipal) 8, 189 
Coventry (Municipal) ...... Feb. 28, 1900 36. James & Pall Mall (Co.). Feb. 16, 190 
Croydon (Municipal) July 20, 1900 St. Pancras (Vestry) ). June е 
Derby (Municipal) a... Jan. 26, 1900 Sheffleld (Мисри) AUR 1.1 
Dewsbury (Muni pal)...... Nov. 94, 1899 | Shoreditch (Vestry) ........ v. 23, 150 
Dover (Company) ........ April 900 | Southampton m (манара: до 10,1 1850 
Dundee (Municipal) Nov. 2, 1900 Southport (Municipal. 7,1 ien 
Eastbourne (Compan =.. May 4, 1900 South Shields CE Apai. "Nor. 9, 1900 
Edinburgh (Municipal) . Dec. 7, 1900 Stafford (Municipal)........ Aug. 17,1 w 
Exeter (Municipal) ........ Aug. 5, 1898 Sunderland (Muai ).. .. Nov. 9, 1 800 
Folkestone (Company) ....April 27, 1900 Taunton (Munici zr une 16,1 
Glasgow (Municipal) . Sept. 14, 1900 Tunbridge Wells Sept. 1,1 ) 
Guildford Company) .. Oct. 19, 1990' Wakefield d Municipal 1, о 
Н (Muni рај)... -Sept 21, 1900 Walsall ( June 35 1000 
Hammersmith ( ie June 29, 1900 Wandsworth (C (Compa ~ May 15. 1000 
Hampstead (Vestry) ) Oct. 19, 1900, Westminster o 120 
Hanley (Mustolp ) ia editis —Ju'y 27, 1900 Whitehaven ( bs а 5 
Harrogate (Municipal) . Oct. 20, 1849| Winchester company. 1 " 
Harrow (Company) ........ June 16, 1809 Windsor (Company) — #2 180 
Hast ' g & St. Bardo (Mun. JSept.7, 1900 Woking (Compan "Deo 277300 
Hove (Company SER July 6,1900, Wolverham unicipal) July 27, 1899 
ud n ~ Aug. 17, 1000 Woolwich 2 . 788, 18, 1000 
Islington (Vestry) . — Nov. 23, 1900, Worcester Z Apri 2,198 


Kensi'gton & Kulgbiabr (бо) Маг. 16, 1000 Varmouth Шашу) = - = 
Kingston- upon- Hull (Mup.) July 13, 1 | 
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READING. 
Undertaking Worked bg. == = == =n am =m am =m m = | Reading Electric Supply Co. 
Date of Commencement of Supply 1889. 
System of Supply 2... eee | Alternate-current transformer sub-stations. 
Chief Engineer... 22222222 | Arthur T. Cooper. 


— " 


HARROW. 
The Harrow Electrie Light & Power Co. (Ltd.) 
September 25, 1896. 
Three-wire continuous-current. 
Arthur H. Shaw. 


YEAR ENDED DEC. 31, 1898. DEC. 31,1899. DEC. 31,1898. DEC. 31, 1899. 
UANTITIES— 

„ SOLD (TOTAL) aaa. as a an an an am an an am am an em 160,316 231,700 79,419 113,551 

11 gold to consumers — — — чы шыта —— —— — 160,516 251,700 8 113,551 

gold for ublic o. — em un — — nt = — ni — 

ё used on Сге EN oe miei сатова 1,4504 im 6,680 7,618 
UNITS SOLD PER 8 O.P. LAMP CAPACITY „e sa =e = =m . 137 9:58 12:4 179 
Maximum supply demanded sas s.s si «s «s = mus =u === == 304 kilowatts 412 kilowatts 92 kilowatts 117 kilowatts 
Number of public lamp?“ — — nil nil 
Number of consumers 2222 244 545 145 257 
Connections to mains In 8-c.p. lamps ae... = = ms =m 16,190 25,710 8,150 11,155 
CAPACITY OF PLANT IN 8.C.P. LAMPS . — — = == =m 11,700 24,200 6,380 6.350 
OAPACITY OF PLANT IN KILOWATTS „= 2222 375 77 204 203 


Per kilowatt Per kilowatt Per kilowatt 


v 


"оу Че У\ Үч M а сүз сї US СЛ WE сш чл {а 7 ode UL LB X dA үз үт ү уу 


Э WOW an Эду a annya үң 


lighting, msgnetising current, main losses, &c. 


£49 to auditing and £45t» insurance. 7 Written 
off preliminary ехрепғез, 


Ladyday quarters, and fur first h 
the output for the year in unite. 


| e Includes 2272 to generation of electricity and 


March ‘5, 1899 ; or, at option of com umer, by max 1 | 
our а day during Midsummer and Michaelmas quarters. i Costs in pence ‹ ivided by half 
j Includes £4,862 on wiring houses and £350 improvements to property. 


insurance of station £38 and auditing 222. 


P t 
CAPITAL— Total geg, Total e, Тош. f capacity. | Total | apa 
Bhare 12 ou coi can ond vod ssc omi emm im m am om emm amem uu mo. | 240,000 £200 £75,000 £96'8 £25,090 £123 35,000 152 
Loan (inclu Debenture charges). 2 — — — — — — 10,000 43˙5 
RECEIVED (TOTAL) me 22222222 ———— 53,725 143 71.640 92˙4 31.075 152 39,185 170 
Share sa se se oan sm om am n шип p ls a 37.144 99 71,640 924 19,950 97:8 21,860 121 
Loan (including Debenture charges) - 16,060 427 == | — 11,125 54:5 11,325 49'5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... — — — — — — 5,815 253 
Share (unissued) „es ss sar =m sas san = == = nmm uen mam mems aens 37,856 101 —— — 5,050 24:8 7,140 51:0 
Share (uncalled) -— — ван таа вин ee ee eee — ee — — 5,560 4°34 qua — = — 
Loan (including Debentures) — — — — —— — —À — — — | — — — — — 
| REPAID (TOTAL) » wo» e s — тиши тшй — Á- Á m t m — * — — — wv = — 

DEPRECIATION FUND „= 222 1,455 | 3°88 2,000 2°58 85 0:416 535 2°33 

EXPENDED (TOTAL) mas sas ms man man «o + met mmm =m mm men | 54188 | 144 75,635 97:6 35,917 6 43,018 187 
Lands and bulldings —.——.—.—-—...-—-—-—-—— 13,015 547 15,867 17:9 7,713 378 7,782 558 
Plant... 22,400 597 32,056 41:4 10,052 49:2 11,897 51:8 
Mains „с ешеш ам ола гай на ого ооа оган оні киз ад 14,827 | 39:5 25,753 332 14,175 69:5 17,528 754 
Miscellaneous ————————— 5,947 10:5 3,959 511 3,9774 19 5 6,010 7 261 

: BALANCE OF CAPITAL ACCOUNT m s = 2222 – 463° -1:23 — 3,995? -516 – 4,842? | -237 -3,833 | -167 

REVENUE— Per unit sold Total. Per unit sold Total. Per unit solo Total. Per unit sold 

T Md cUm ise nuls ol ede ˙ ˙— P.. o Vi , , 61704 £6,262 6:486d. £2,876 8:6954. | £3,773 7 975d. 

Revenue from supply — — Y KS n — ший жын — € 5,961 5'9504, 5,221 5°4084. я 5 1108304. 5,832 077044. 
u meters, AC. su „е ces aa == wis o o o mmn o o о ums om oen 147 0°2204. 202 0:208d. 74 0°224d. 99 0°209d, 
" public lighting 495 жне omon тиш) um M —2— — — — — — — -— P 
" sale of lamps, &c. — i om — — X а 6 0 0094. 74 0:074. 92 0:2784. 82 0 173d, 
° miscellaneous воцгсев „.......... ен sms sas mmn 7 0*010d. 7654 077924. 117 03544. 259 0:5484d. 
EXPENDITURE OUT OF REVENUE— 

DOPA CORTE а emi ndd vv 10m анта Gon Gi hh sort ын. | ОДО 3°936d. | 22645 2°740d. £1,597 483)d. | 21.970 4164d, 
WORES СОЗТЗ......... Dido vip edi cub inh ͤ ape aco 0 Ri ff ia di 2,023 3:027d. ,840 19064. 996 30094. 1,250 26414. 
Generation of electricity и а е а аа 1,916 2*868d. 1,932 I'898d. 985° 2"825d. 1,170 24784. 

Fuel (including cartage, &с.) s =s 24 866 1'296d. 1011 1:046d. 1704 1°0284.1 518 1 095d. 
Oil, waste, water, store mas un man ams wn oe man oe oe 115 0°172d, 77 0`0804. 144 0:085d. i 44 0°093d. 
Wages at station mar sas mun mun man man aum sms sms н ee 815 1:220d. 668 0:6924. 2064 1°246d. é 418 0°883d, 
Repairs and maintenance at station aoo en om m 120 21804. 77 0:080d. | 474 0:2844. ! 19) 04024. 

Distribution ‘electricity а 107 0: 160d. 8 OO Sd. 614 болур 80 01694. 
Wa ... эшш эше ишш — тиши эше жшн 78 0:117d. . 544 р AX * 
FCC 29 | 00154. в | 00084 || ота! 046d. ]) 80 | 01694. 

Public lighting cet am нан н == шн po жен каш ++ › — нын жын шан — — 999% — кт — | — T рант De ра 
Attendance „TT ae — T T E^. — од лаза . 
AA ⁵ dio —ůgv“.“ ꝛ5 vam fte iio ана mt -— -— — — | -— — — — 

3 AND PROPERTY CHARGES. — — =m == 606 0:907d. 803 0:832d. 601 1°816d. 719 1°520d. 

263 ee GÀ € P иши еше чү 22 — — zm — — 
ren Pates, lars... 287 04304. 829 08414. 119 03604. 172 0*363d, 

Management mA (dl PB Ll JI D ——— 319 0*478d. 474 0 49 1d. 482 1°4574. 547 I'156d. 
alaries „„ 63 0:094d. 284 | 02844. | 215 0:831d. 555 077464. 
Stationery, &. ss s sas =m = == = mam эш кеш эш эшн = б1 0`0914. 50 0:0314. 51 0:1724. 102 0°215d. 
Establishment charge а 87 0:130d. 48 0:050d. 28 0°085d, 31 0*066d. 
Law charges, && 108* 0:1624d. 112* 0°116d. | 122* 0:3694d. 61* 0:129d. 

to mean / to mean to mean to mean 
FINANOIAL RESULTS— ыы, e ee оа] ee e de C 
WORKING PROFIT FOR TRAX == == == === | £1,498 3:097 £3,617 5:587. £1,279 3:987; £1,803 4517 
Sum carried to Depreciation Fund- 5905 | 1255 545 0 84077 126/ 392% 450 1:147 
Sum carried to Reserve or Sinking Fund ......... — | — 807 0'123% — | — — — 
Net interest on loans (incl. Debenture charges) ... 851 | 1767 621 0:966% 594 163% 521 | 1527 
BALANCE FROM LAST ACCOUNT „me ses » = sm = mmn + + + mm -765 1:58% -715 | -110% | 1 0:003% 14 | — 

| cvm AVAILABLE РОВ DISTRIBUTION, &6, .... -- -- 1,651 254% 4637 1:44% 847 2'15% 
Sd]; —,C3—? 8 715 1:48% - — EN — — — 
ORDINARY DIVIDEND PA — — 3% — 24% — 31. — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 63:87 42:37; 55'5% 52:374 
Expenditure per kilowatt capacity .-.2..-—.——-—-— £7. Os. 2d. £3. 8з. 5d. £7. 16s. 7d. £9. 14s, Od. 
REVENUE PER KILOWATT CAPACITY „mm 222 £10. 19s. 10d, £8. 1s. 7d. | £14. 2s. 0d. £18. 11s. 5d. 
Expenditure per 8-c.p. lamp capacity ...... nian ce Sfr dh 4s. ба, 2s. 24d. | 5з. 04. 6s. 24d. 
REVENUE PER 8-C.P. LAMP CAPACITY —————— Ts. 054. 5s. 2d. 9s. 01d. 118. 1024, 
REVENUE PER 8-0.Р. LAMP CONNECTED „a == == == == 5s. 1d. 4s, 1054. | 78. 0%. 6s. 91d 
Price charged for lighting, per uni 22 6d. to 5d. 6d. to 4d. 7d. 7d. 

Price charged for power, per Unit.. se ss... =s = == =a == 54. 54. to 14d. | 4d. | 4d. 
Price charged for public lighting CS УЧ — — — = 
READING.—REMARKS-@ Thisincludes works | HARROW.—REMARKS—a Includes £2,948 on witing houses and £350 on improvements to property, — b Over-expended. 


£225 to maintenance of station paid under contract to the contractors 


d For half-year to Dec. 31, 1898. ¢ Includes 


b Over.expended, e Includés £58 to insurance | (Messrs; Crompton & Co.) as inclusive charges for half-year to June 30, 1838. 
and £47 toaudiing. d Includes £719 compensa- | £23 to auditing, £38 to insurance, and £61 law. Includes £25 to depreciation in respect of leasehold property and 
- tion for delay in delivery of plant. e Includes £101 loss on re sale of secondhand steam dynamo. g After writing off £167 preliminary expenses, h Taking etfect from 
imum demand system at 8d, for first two hours during Christmas and 


k Includes 
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THE EXTENSION OF SUPPLY NETWORKS. 


A short Paper by Mr. C. TuzNsuLL, published in another 
column of this issue, touches on a question of considerable 
interest, affecting, as it does, the design of what is frequently 
the most costly item of an electricity supply works. The 
Aistributing network is not only answerable for a large pro 
portion of the capital expenditure, but its extension and 
amplification necessitates the undoing and re-making of a large 
part of work which has been previously carried out and left as 
finished. An extension of the generating plant calls for 
relatively little alteration in the arrangements existing pre 
viously. Boilers, engines and dynamos have merely to be 
added, and sometimes also an extra panel to the switch 
board; and if there is no room for these in the station 
as it stands, the removal of a temporary end” and 
the extension of the building is no serious matter. Thus the 
cost of the original buildings and generating plant plus that 
of the additions, is relatively little greater than what it would 
have been had the works been built with greater capacity 
initially, and interest and sinking fund on the additional 
plant has been saved. With the distributing network, how- 
ever, the case is otherwise. Suppose cables are laid of suff. 
cient size for the demand in two or three years from the dale 
of the erection of the station. When this time has elapsed, 
and the consumers’ demand becomes greater, new mains must 
be added and old ones strengthened in sectional area. This 
does not merely mean, however, the addition of cables in new 
streets put on to the end of the network іп the same way 8 
the new plant and building is added to the old one. In 
the streets where mains are already laid, the demand 
will have been increased by а number of new consumers, the 
fall of pressure will have become too great, and the mains 
will have to be increased in size, or additional feeders or dis 
tributors added in the same position as the old ones. More- 
over, as well as the cost of opening and re-making the streets 
a second time, there will be to some extent a double expel: 
diture in insulation and sheathing, as two cables of like 
section, for instance, cost considerably more than & single 
cable of double the section. It is therefore difficult to hit off 
the happy mean in designing the cable network of a new 
electricity works. Companies have often been too арі (0 
economise copper in the first instance, so that their net- 
works have had to be almost remodelled within a ver) 
short period of their inauguration ; and, on the othef 
hand, consulting engineers to local authorities frequently err 
in too lavish an expenditure on mains at the outset. 
The difficulties in design in this connection, snd the 
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occasional bad solutions of the problem, have been hidden to 
a large extent by the change-over from 100 volts to 200 volts 
‘declared " pressure which has taken place in nearly all the 
British electricity supply works. We have heard from time 
to time of the difficulties of the change over, of the wonderful 
and successful makeshifts to avoid interruptions of supply, 
and of the trouble cccasioned by the few refractory consumers 
who refused to receive their electrical energy at a higher 
pressure; but these difficulties are nothing to those which 
would have been met with in quadrupling the sectional area 
of the mains (to whith a doubling of supply pressure is 
equivalent on the basis of percentage drop of pressure), and 
the expense incurred will have been but a emall fraction. As 
an inorease of permissible consumers’ pressure to above 
250 volts is improbable, the designer of networks must now 
make the most of the possibility of shifting the balancing 
points of his three-wire system, varying the positions of his 
main feeding points, branching or swallow-tailing his feeders, 
and drawing in additional ones, and other similar measures. 
These matters were, however, not entered into by Mr. Товм- 
BULL. Looking at the subject from a narrower point of view 
he indicates that the electricity supply engineer must devote 
his attention to increasing, by hook or by crook, the 
‹‹ density factor," or the number of eight candle-power lamps 
per £1 of mains. Leaving on one side the needlessness of 
manufacturing a new name for every ratio that may occur to 
the author of a Paper on an electrical subject, Mr. TugNsuLL's 
dictum, “get the mains loaded up with every kind of con- 
sumer within reach— and the load factor will take care of itself,” 


is condemned at once by the first two figures given in his 


Paper. Brighton, with 1:03 lamps per £1 worth of main sells 
25:4 units per annum per £1 worth of main, while at Aberdeen, 
where the density factor,” as above defined, is 1:21, or 
20 per cent, higher, the number of units sold per annum per 


£1 of main is 7:8, or less than one-third of the Brighton figure. 
This ratio—number of units sold per annum per £1 worth 


of main—Mr. TunwsuLL suggests as an optional definition 
of the density factor, presumably thinking that the name 
is more important than the definition. To complete his 
investigation, he must define an encouragement factor, 
a liveover-yourshop factor, an early-closing factor, and, 
last but not least, a total-abstinence factor. It is not 
additional consumers that are needed per yard of main or 
additional lamps, but additional long-burning lamps—in fact, 
а better load factor. 

Mr. Turnsutu’s method of increasing the number of con- 
sumers needs little comment. He gives an account of the 
Tynemouth terms for what was originally called free wiring, 
and has since been called the easy-payment system, and the 
precautions which are taken to prevent its becoming a free- 
and-easy payment system. Finally, he describes в two-meter 
system, which may be considered as a modification of the 
Wright system, to get over the consumer density factor, or 
the density of the consumer in appreciating the true value 
and importance of the maximum demand indicator. He 
suggests that each consumer's lamps should be divided into 
two circuits, the long-hour and short-hour lamps to have a 
meter on each circuit, and that the charge should be at 
different rates on the two circuits, the engineer presumably 
to decide which lamps should be connected to the long-hour 
and which to the short hour meter. A simpler method still 
would be to have different tariffs for different classes of 
consumers, but, unfortunately, both these systems would be 
preferential charging, and therefore illegal. The Wright 
system is probably the nearest to preferential charging that 
the supply engineer can legally venture. | 
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Reverting to the main question, Mr. TUR BULL has either 
mistaken the nature of the problem before the distributing 
engineer, or else he attempts to solve it in the wrong manner. 
What is required is not an increase or decrease in a factor of 
consumer-density, in whichever way this be defined, bui 
a network so designed that, while the initial capital expen- 
diture is kept as low as possible, the cost of extensions and 
amplifications shall not be unduly great. 


REVIEWS. 


(Copies of any of the undermentloned works can be had from T'he Electrician office, 
post free, on receipt of published price.) 


— И 

Contents Subject-Index to General and Periodical Literature. 

Compiled by A. Cotcrevs, F.R.Hist.S. (London: The Author, 
Public Library, West Ham, E.) 10s. 6d. 

Mr. Cotgreave has devoted an immense amount of labour 
to the compilation of а contents index which occupies about 
750 8vo. pages of closely printed matter. The library at West 
Ham contains 55,C00 volumes and that of the Guille-Allds, 
Guernsey, of which Mr. Cotgreave is hon. librarian, 65,000 
volumes. The author has been assisted in his labours by a 
number of librarians. The book may be regarded as an 
attempt of a busy librarian to give some idea of how valuable 
such an index might be made if undertaken by a large body 
of experts and issued periodically. Mr. Cotgreave has had 
the satisfaction of securing a subscription for more than 
1,000 copies of his book, and the favour with which the 
volume has been received must be the measure of the credit 
due to him for the good work he has put into it. The number 
of works which have been referred to for notes and references 
in the preparation of the Index exceeds 100,000 volumes, and 
the author’s fitness for dealing with so complex a subject 
is shown in the success attained by his Guilles-Allès 
Encyclopedic Catalogue," “ Subject and Chronological Index 
of Fiction,” and other works. In addition to the references 
which are given, a useful feature is the biographical and other 
notes, which will prove of infinite service to those who are not 
informed on the subjects to which the notes refer. To elec- 
tricity only a small space is devoted under the headings of 
“Electric Light," ‘Electric Railways,” ‘Electric Tele- 
graph,” Electrical Engineering,“ Eleotricity," Electro 
Magnet,” Electro Metallurgy," and ‘‘ Electrolysis, and 
there is evidence that the libraries of which Mr. Cotgreave has 
the call, as well as those of the many leading librarians who 
have come to his assistance in the compilation of the work, are 
deficient in the principal standard works dealing with electrical 
science and engineering. The indexed articles and books on 
these subjects are in only a few cases recognised text books or 
standard works of reference, but are chiefly popularly-written 
magazine contributions. This, however, points only to the 
impossibility of anything like а comprehensive subjéct-index 
being compiled by one man, however enthusiastic and com 
petent. In any new edition of the Contents Index we 
hope to find a great extension of the List of.Boeks on 
Various Subjects, which forms an appendix.. The айтапде- 
ment of the Contents Index," the clearness of printing, and 
the general get-up is most creditable to all concerned. 

Leçons sur l'Eleetricitó. By Exit GERD. (Paris: Gauthier- 
Villars et Fils. 1900.) 6th edition. Two vols., 12f. each. 

M. Gérard's fine work will remain one of the best text 
books on electricity, and will doubtless continue to be used, 
not only at the Institut Montefiore of Liège, of which 
M. Gérard is director, but in numerous other French-speaking 
schools and colleges. Successive editions of the book have 
enabled the author to keep pace with the rapid developments 
of the science and practice of electricity, and in this he is the 
more to be congratulated, as his lessons give not only a 
thorough theoretical groundwork for the student, but also 
afford him the means of acquiring more than a superficial 
knowledge of the technical applications of electricity and of 
the problems actually presented to the electrical engineer. 
This is particularly noticeable in the portion of Vol. I. dealing 


with dynamo design. 
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i . or any force other than that due to the energy of the moving 
THE PRICE FRICTION CAR BRAKE. car. In the ordinary hand brake, the levers which actuate 
| the brake shoes are moved Бу а chain which is wound ор on 

The ordinary hand ratchet brake for tramcars has three | the brake spindle. А In the Price brake the chain is wound 
principal defects: (1) It takes a comparatively long time to upon a sleeve which fits over the axle of the car wheels. 
apply, (2) its foroe of application is limited by the strength This sleeve is thrown in and out of gear with the axle by 
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Fic, 1.— CAR FITTED WITH THE PRICE FRICTION BRAKE. 


of the driver, (8) to prevent a-constant strain upon the driver 
when the brake shoes are applied to the wheels, a ratchet and 
pawl are introduced, which prevents the driver from gauging 


means of a friction clutch operated by the driver. This 
general arrangement is shown in Figs. 1 and 2. The several 
disadvantages of the ordinary hand brake, as mentioned 
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Fic. 2.— PLAN AND ELEVATION OF ВПАКЕ AND BRAKE GEAR ON CAR. 


the amount of braking action. The Price momentum friction 
brake was invented to overcome these disadvantages. It does 
this successfully without the aid of electricity, compressed air, 


above, are met as follows: (1) The Price brake is applied by 


the quicker can it be applied, (2) the possible force of appli- 


the moving wheels, and the quicker the wheels ате moving | 


== 
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cation is practically unlimited, (8) the driver can feel exactly | is connected to a wire rope with a spring in it. The rope leads 
how much slip is taking place in the friction clutch and conse- | from each platform in as nearly a direct line as possible to a 
quently can gauge to a nicety the braking action he wishes to | cross-arm lever which is supported by the car body frame and 
apply. The maximum braking action of a brake, as is well | attached to the top of a telescopic rod. The rotation of the 
known, is when the wheels just do not skid on the rails. -The | telescopic rod moves one of the discs of the friction clutch 
driver can obtain this maximum braking action with greater | against the other. Figs. 1 and 2 show the connections for 


Fic. 3.— END View AND SECTION OF CLUTCH ON THE Pricg CAR BRAKE, 


ease, quicker action, and more certainty than with any other ү this. The friction clutch (Fig. 3) consists of two cast-iron 
brake. . dises. One of these disca is cast with a barrel or sleeve, 

The brake consists essentially of three parts: (1) Ап | which is free to move upon the axle of the car wheels. This 
arrangement of levers for operating the friction clutch, | barrel is free to move in two ways—first, in the direction of 
(2) the friction clutch and barrel for winding the chain upon, | rotation of the axle; second, parallel with the axle. It is 
(8) the ordinary levers for applying the brake shoes such as | moved in the second direction by the operation of the tele- 
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are fitted to the ordinary hand brake. The brake is operated | scopic rod, and when it is thus pressed against the second 
by means of a short handle which is attached to a staff placed | disc, which is cast on the car wheel, it moves in the first 
close to the centre of the dashboard. This handle is detach- | direction. To lock the friction clutch, and make the barrel 
able, and the driver uses the one handle for either end of the move with the wheels, the driver only has to move the 
саг in the same way aga controller handle. To the lower end | handle through a distance of about дїп. Then the brake shoes 
of the staff under the platform is attached a lever arm which are pressed tighter and tighter against the wheels until the 
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wheels are nearly skidding, when the driver releases his Comparative Tests of Air Brakes and Price Momentum Brake. 
handle a very little bit and allows slip to take place in the 


friction clutch. „ к. Time Distance. качы of 

Some severe tests have been carried out in New York on а miles рег 909; taken. |n ree ei 
series of different makes, and the results obtained are most Type of brake. |, when uten in 0, гв т. быы) 
interesting. These tests were made on the power brakes in put on. "feet. PEU ‘skidded. ^ distance 
use on the Brooklyn Heights Electric Tramways. The brakes ән и 


tested were one air brake, with axle-driven compressor, and Air brake axle driven |! 15 Еу S ? 
iwo air brakes with motor-driven compressors, во as to com- | compressor | 1667 1294 | 865 | 635 T6: 
pare the air brake with the Price friction brake. Representa- am brake motor- | 1665 1255 | 862 | 000 194: 
tives of the several companies whose apparatus was being riven compressor 


Ai b k P" end 
tested were present during the tests. Cars were taken from driv 5 sah 1669 1586 | 866 | 562 146 
service to one of the depót shops where the brake rigging was | Price momentum) 1668 1090 | 792 | 393 92:4*/ 
properly adjusted for service conditions, and the necessary | brake І | ° 


instruments installed on the cars, which were then loaded with | ^x p, me above results were obtained by taking the average of five 
10,000lb. of iron spikes. The cars tested were mounted on | distinct tests in each case. 
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maximum traction trucks. The speed of the cars at any | to accelerate very slowly so as to avoid skidding during 
instant was computed from the record of a chronograph | acceleration. At speeds less than 18 miles per hour g 
revolution recorder pu furnished an exact count of the | several cars were tested on the same track on а down 
wheel revolutions), from the time occupied by each revolution | of 0:11 per cent. The results of the several tests, as supplied 
and from a record of tbe signal to put on brakes and the stop | to us by Messrs. Robert W. Blackwell & Co., are shown in the 
of the car. The wheel circumference used was obtained by | above table. 

rolling the car slowly through 10 revolutions and taking tape Fig. 4 shows the speed curves for the Price momentum fric 
measurements of the distance travelled. When the wheels | tion brake, and Figs.5 to 7 show the corresponding curves plotted 
did not skid the length of а run computed from the number of | from the results ‘obtained with the air brakes. Fig. 8 shows 
revolutions, when checked with the tape measurements, agreed | the distances and times taken to come to a standstill with the 
within 1th of 1 per cent. The car was, in each case, made Price brake, Figs. 9 to 11 being similar results with air brake? 
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PHYSICAL SOCIETY. 


At an ordinary meeting, held in the Physical Laboratory of the 
Royal College of Science (by invitation of Prof. A. W. Rücker), on 
December 14, 1900, the President, Dr. Oliver Lodge, being in the 
chair, а Paper 


* On Electric Inertia and the Inertia of Electric 
Convection " 
was read by Prof. À. SCHUSTER. 


Calculations of self-induction are based on the assumption that 
the currente which traverse a conductor fill it continuously, the 
flow being treated as that of an incompressible liquid. The assump- 
tion is generally recognised not to hold in the case of electrolytes 
where electricity is conveyed by a number of irregularly distributed 
ions In the immediate neighbourhood of such an ion the magnetic 
field is many times greater t that calculated on the supposition 
of continuous distribution, and hence the total magnetic energy is 
under-estimated. What is universally recognised in the case of 
electrolytes must also be conceded when the current is conveyed by 
a gas, and the idea is gaining ground that even in solid conductors 
the current consists of positive and negative electrons moving with 
different velocities. It is the object of the Paper to calculate the 
additional terms which become necessary for the evaluation 
of self-induction, and to discuss the possible cases in which 
the corrections may affect experimental results. The mathematical 
investigation shows that it is necessary to add a correcting 
term containing a quantity which may conveniently be called 
electric inertia The author has calculated the numerical value of 
this quantity in the case of a solid conductor and finds it to be about 
2x10-1? C. G. S. units It is of the dimensions of a surface. The 
experiments of Hertz have proved that if electric inertia exists it 
must be less than 18 х 10-8. In the case of liquids and gases the 
electric inertia of the moving ions becomes much more important, 
and the calculation of self-induction by the o rdinary processes gives 
erroneous results. The introduction of a term representing inertia 
alters the general equations of electric motion, and the author has 
applied his modified theory to Leyden jar discharges, the electrode- 
less discharges of J. J. Thomson and the electromagnetic theory of 
light. In the case of electrodeless discharges in a vacuous tube or кө 
it is suggested that the absorption of energy may not only be due to 
the conductivity of the gas but also to the inertia which it possesses. 


А Paper 
“Оп Magnetic Precession ” 


was then read by the eame author. 


The most delicate method of investigating the influence of electric 
inertia is based on the electromotive fore es introduced by the motion 
of conductors carrying electric currents. If electricity behaves like 
& body possessing inertia, the rotation of a body through which cur- 
rents pass should affect the flow of these currents in the same manner 
as the earth's rotation affects the direction of currents of air. If the 
earth's magnetism is due to electric currents, it is interesting to see 
if the effects of inertia can explain the secular variation. The in- 
vestigation shows that a magnetic precession of the character of the 
secular variation would be produced, but that the precession would 
be very much slower than the variations actually observed. The 
subject is worked out mathematically, dealing first with the case of 
currents in a spherical shell, and then extending the result to the 
case of a solid sphere. The calculated period of a cycie comes out 
as 7x 10 years. If the currents are confined to a thin slice of the 
earth, the time would Ъз reduced to about 14 х 109 years. To pro- 
duce the actual period of the secular change the current sheet would 
have to be of molecular dimensions. This suggests the possibility 
of the phenomenon of secular variation being rather of а molecular 
than of a molar character. 


Prof. RUCKER congratulated the author upon his attempt to solve the 
problem of terrestrial magnetism, and expreased the hope that further 
calcalation would throw more light upon this difficult subiect. 

Mr. BLAKESLEY asked if the time of the secular variation would be 
altered if the interior of the earth were liquid or solid. 

The CHAIRMAN observed that the precession was rapid in the case of a 
thin layer of gas, and mentioned J. J. Thomson’s notion that the electrons 
were thrown off by centrifugal force and formed a molecular layer. Hertz 
in his experiments on electricity had looked for material inertia besides 
electromagnetic inertia. In the present theory the distinction disappears 
and there is only one inertia, and that electromagnetic, 

Prof. AYRTON said if the two forms of inertia were electromagnetic he 
would like to know why in detecting the second form it was n to 
associate it with an absorption of energy as in the case of an electrodeless 
discharge. In the case of ordinary self-induction there is no absorption of 
energy, and if there is absorption in the second form, and if they are both 
electromagnetic, he would like to know the difference between the two. 

Prof. SCHUSTER, replying to Mr. Blakesley, said tbat if the interior 
of tbe earth were treated as liquid, the period of the cycle would be about 
100 times less. In reply to Prof. Ayrton, he said he had only cited опе 
experiment to show that а phenomenon explained by the gas being а good 
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conductor could also be explained by its electric inertia. It was impossible 
to вау in general whether self-induction caused an absorption of energy 
or not. 


Prof. A. W. RÜCKER read a Paper 
* On the Magnetic Field produced by Blectric Tramways." 


Taking the case of a tramway in which thc current flows along 
& trolley wire from the power-house and returns partly through the 
rails and partly as earth currents, the author has shown that the 
vertical disturbing force at any point is due to the currents in 
the feeders and rails and that the earth currents affect the horizontal 
force only. Experiment shows that it is chiefly the vertical force 
instruments which are affected by the establishment of an electric 
railway, and since this disturbance is due to the wires and rails, it 
is impossible for an observatory to be protected by rivers or other 
natural features of the district. A preliminary investigation is based 
on the assumption that the trolley wires and rails are insulated 
conductors, and that a fraction of the whole current returns 
along the rails to the generator. The effect of the railway at 
a distant point is due to the difference of the current in 
the troley wire and the hypothetical uniform rail current, 
the effect of which at the point considered is equivalent 
to the actual rail current, which varies from point to point. 
It is thus shown that the disturbance increases with the length of the 
tramway, and for a tramway of given length the disturbance is a 
maximum at points on a line perpendicular to and bisecting it. 
Experiments made at Stockton on the magnitude of the disturbing 
force gave, with the vertical force instrument, a leakage of 16:3 per 
cent., and with the horizontal force instrument a leakage of 15 9 per 
cent., a fairly close agreement. The assumption that the terminals 
of the line are above and below the average potential of the earth b 
the same amount respectively, and that the leakage at any point is 
proportional to the potential difference between the rail and the 
earth leads to the ordinary theory of a Fourier bar. This more 
accurate assumption has been developed and applied to the resulta 
obtained at Stockton. The leakage as calculated from the am 
and volta comes out as 20 per cent. The calculation of the disturb- 
ing vertical force gives 10:5x10-5 C.G.S. units, which is in fair 
agreement with the value 7 x 10-5 actually observed. In conclusion, 
it is pointed out that for practical purposes it is sufficient to deal with 
the average return current through the rails, the formule for which 
are quite simple. 


Dr. R. T. GLAZEBROOK read some 


“ Notes on the Practical Application of the Theory of 
Magnetic Disturbances by Barth Currents." 


In this Paper the author has thrown the extended formula, obtained 
by Prof. Rücker in the previous Paper, into a workable form, and 
has tabulated numbers which show at what distances the disturb- 
ances are negligible for tramways of different lengths. 


Prof. R. THRELFALL exhibited a | 
А " Quartz-Thread Gravity Balance." 


Prof. Threlfall gave a short description of this instrument, which 
has been described in full elsewhere. He drew attention particularly 
to its accuracy and portability. 


Mr. SIMP3ON asked how far the fibre had been calibrated, and if the 
instrument would be reliable at the freezing point of mercury. 

Dr. GLAZEBROOK asked how far the instrument was suitable for 
Antarctic expedition work. He drew attention to the difficulty of 
calibrating а new fibre should one get broken in the field. 

Mr. APPLEYARD suggested the use of а bath kept at а constant 
temperature with a thermostat. 

Prof. S. P. THOMPSON suggested a special meeting to discuss the 
physics of the Antarctic expedition. 

Prof. THRELFALL eaid that there was no difficulty in measuring the 
relation between temperature and coefficient of stiffness down to very low 
temperatures. А more difficult matter is the coefficient of temperature of 
the instrument. Shrinkage of the instrument as & whole affects both the 
fibre and the apring which supports it. "The difficulty of а broken fibre in 
the field can be got over by taking two or three instruments. Working 
with а thermostat is useful in а laboratory, but decreases the portability 
in exploration work. 


Mr. Warsox then exhibited a set of half-seconds pendulums. In 
these pendulums special attention is paid to the stability of the 
support. They are covered by a hood from which the air can be 
exhausted so that the logarithmic decrement is diminished. The 
motion of the pendulums is shown by rays of light reflected from 
right-angled prisms attached to them, and the period of oscillation 
is determined by the method of coincidences. For this purpose an 
accurate astronomical clock is used, and observations are made con- 
tinuously between two time signals. An accuracy of one part in a 
million is attainable. | 

In reply to Prof. Threlfall, Mr. Watson said that the knife edges 
were on the pendulums and not on the supports. 


The Society then adjourned until January 25, 1901. 
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THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIYE. 


The Glasgow section of the Institution of Electrical Engi- 
neers met on the 12th inst. for the purpose of discussing the 
Paper on the above subject, recently read by Mr. W. Langdon 
(vice-president) to the Institution of Electrical Engineers in 
London. Lord Kelvin wrote regretting that he was unable 
to be present, so Prof. McLean, who occupied the chair, 
opened by giving & short summary of ihe Paper, and then 
read the following communication which the secretary 
(Mr. E. G. Tidd) had received from Mr. Langdon :— 


* Your section is to do me the honour of discussing my Paper on the 
* Supersession of the Steam by the Electric Locomotive " on the evening of 
the l2th. I hope it may not be thought that in submitting for the con- 
sideration of your president the following observations I am attempting in 
any way to direct or influence the discussion, but questions having been 
raised on the occasion of last Thursday's discussion, at the Electrical 
Engineers in London, of the accuracy of the formula employed by 1ne for 
obtaining the pounds tractive effort per ton, on which, of course, my calcu- 
lations are very largely based, I am particularly anxious that this 
important question should, if opportunity arises, be dealt with. It may 
be that you may be favoured with the presence of locomotive or mechanical 
engineers who may be prepared, if the formula which I have used is in 
their opinion inadequate, to furnish a formula which they may regard as 
reliable. I may, perhaps, add that I have every confidence in the source 
from which I received the formula which I have used. I know it to be 
the result of à number of practical experiments, but I have not yet ascer- 
tained that it is applicable to goods trains. The various formule given do 
not attempt to make а distinction between goods and passenger trains. 
If reference is made to the diagram furnished in Fowler's ‘ Mechanical 
Engineers Pocket Book for 1900, it will be seen that there are three 
curves which practically coincide, whilat that of Clark's deviates from 
these three to a very great extent.  Molesworth expresses Clark's as 


follows :— 
6 +0009 V°. 


If this is carried out in respect of the No. 1 class of train shown in my 
Table IV, it will be found to result in a per train horse-power of 1,045 
as against 477 by the formula which I have used; and if it is applied 
to No. 4 class of train, the demand will be 386 horse-power as 
against 183. The difference is, as you will see, very great—indeed so 
great as to raise the question whether a steam locomotive, travelling at 
the speed of 50 miles an hour, could give that horse-power output. 

“ Another point commented upon was the scheme of plant—whether it 
was more desirable to employ а central generating station, supplying 
certain sub-stations, or for the sub-sections to be provided for by what I 
may perhaps call local generating stations. I am clearly of opinion that 
those who argue in favour of local generating stations have not thoroughly 
appreciated the many advantages tbat attach to the central and sub- 
station system. If each section is to be worked by local generating services 
then the machinery established and in operation must be sufficient to meet 
any demand that may arise on that section, which would mean an increase 
in cost for plant, coal, and labour. It would be impossible to guarantee a 
fixed demand. The varying difficulties which arise in working trains at 
the present time will not be inseparable from trains worked electrically. 
Practically the same conditions will attend them. The load in the several 
sections will be continually varying. With a central generating system the 
load as it shifts from one section to another will not vary, to any great 
extent, the load at the central station; that will remain practically 
constant, depending upon the swm total of the load comprised within the 

demand of the several sections served by the central station. Another 
argument in favour of the central station and sub-section system is that it 
will be capable of meeting, to a large extent, without stress, the varying 
demand consequent upon the starting of trains. At the moment when 
inertia is being overcome in one place there would no doubt be a relaxation 
of the demand for power at another point —i.e., as an instance in point, a 

‘train may be running into а station simply under the influence of momentum 
without any help whatever from current, whilst at another station & 
train may be starting and will require, for a moment of time a large 
accession of current. Of course, this would apply to some extent in a 
‘local section generating its own current, but it will apply very much more 
largely with the central station scheme—that із, as it will take a larger 
area, 80 the opportunity for equalisation will be greater. 

“ If after reading this you should think that the matter I have taken 
the liberty to submit to you is of sufficient importance to read to the 
members at your meeting, I should feel obliged if you will do so. My 
great desire, of course, is to get at reliable data. In adopting the formula 
which forms the basis of my calculations, I placed, as I still do, every confi- 
dence in it; but if it can be proved to be wrong to such an extent as to 
materially modify my deductions, it would be only honest that such should 
be done. I need hardly, however, add, that the matter is one of so great 
importance that there should be no doubt as to the absolute accuracy 
and source of any formula that may be advanced in place of that which I 
have used.— Yours faithfully, *(Sigaed) W. LANGDON." 

“P. S. — Since inditing the above I have received from the author of the 
formula used by me a communication thereon, copy of which I append. 
The data was, as you will see collected, from actual experiment in 1891, 
since which date the tendency due to improved lubrication, &c., should be, 
if anything, to reduce the tractive effort result." 


* Midland Railway Locomotive Department, Derby, 

“W. Langdon, Esq., Derby. * Dec. 10, 1900. 

“Dear Sir: I am sorry that I was unable to be present to hear your 
Paper read, and offer some facts in support of the train resistance figures 
you submitted, for I quite agree with your conclusions on this matter. 
The formula you have adopted agrees with the results I obtained in 
1891 with trains running on the Midland Railway between London апа 
Nottingham. In all about 400 sets of figures were taken, and in calculat- 
ing the train resistance from them, proper allowanee was made for 
gradient acceleration, energy of revolving wheels, &c. The results agree 
closely with others obtained by Barbier, Du Boequet, and other careful 
investigators. The train resistances at high speeds given by Clark and 
some others are quite unreasonable. The coal and water consumption of 
a locomotive is well known, and if such high train resistances were met 
with we should have to take it that locomotives, sometimes run as 
economically, or even more so, than the best stationary compound con- 
densing steam engines. Barbier found that the locomotive resistance 
was greater than that of the train. А comparison of the resistances 
I found for long trains as compared with short trains on the Midland 
do not support this view. Не also found that four-wheeled coaches 
offered greater resistance than bogie stock. The figures you have 
quoted are about midway between those given by rbier for the 
two kinds of stock. It must be remembered that, on the Midland, every 
care has been taken to use the best possible form of axle bearing for 
coaches and waggons, and to lubricate the bearings also as perfectly as 
possible, The locomotive has also been designed, as will be seen upon 
reference to Mr. Johnson's presidential address, with a view to reduce 
frictional resistance in every way. It should be borne in mind that even 
if some steam locomotives offer greater resistance to motion per ton than 
do the trains they draw, such would not be the case with the electric 
locomotive, owing to its shape, small size as compared with its weight, 
evenly distributed load, and abeence of all friction except that of the 
journals. The figures found for passenger trains will, I think, also apply 
to goods and mineral trains. Should you desire to do so, you may, with 
pleasure, make use of this letter.— Yours sincerely, 

* (Signed) R. M. DEELEY.” 


Mr. Н. A. MAVOR said thatMr. Langdon's Paper appeared to him to bea 
most useful one for the initiation of the discussion which had been begun 
by it. There were about 44 electric railways autborised by Parliament in 
this country. Four of these had come into operation. It seemed on the 
face of it that the figures in the Paper were of leas importance than the 
subject itself. Mr. Langdon had pointed out that the prime factor was 
that of efficiency in the generating plant and the electric transforming 
pant, and in transmission. He (the speaker) did not quite agree with 

. Langdon. The figures in Table VII. as to the generating charges 
would indicate what he meant. The charges there formed a comparatively 
small proportion of the total estimated by Mr. Langdon. He (Mr. Mavor) 
thought that they ought to bulk more largely. According to the Paper 
the generating charges were somewhat lees than one quarter of the total 
cost for power and haulage. The whole question before them, however, 
ought to be looked at broadly. What was the probability with regard to 
the relative efficiencies of steam locomotives running on the line, each with 
its own boiler, and the large engine combining the power of 50 locomotives ? 
It would be pretty evident that the large engine was probably most econo- 
mical, not only in what might be called mechanical efficiency, but in general 
working. Seeing, however, that from the data before them up to the 
present, it was not possible to consider the efficiency purely from the 
standpoint of what was to be expected from strict tests, the 
question resolved itself into one of experience. Now the expe- 
rience of fuel consumption on an electric train as compared with 
steam locomotives, was not available to any large extent. Some of 
the other items were comparable, and it would not seem unfair to draw 
comparisons from the experiments on street railways in this country. Of 
the facts which had been given to them with regard to the working of 
street railways, the figure in connection with the renewal of plant comes 
out as low as 10 per cent. of the total in some cases, and as high as 20 per 
cent. in other cases, but in no case does it approach the 50 per cent. spoken 
of in Table VII. in the Paper. They had much to learn, however, from 
experience upon this and other items, but what little experience they had, 
went to show that the saving in electricity transmission would be borne 
out in the replacing and renewal of plant even more than in the item of 
coal, though it might reasonably be expected that in the latter there would 
be a great saving. With regard to the position of the station, it would 
appear that Mr. Langdon’s contention in favour of the large engine was 
likely to be modified by consideration of the question in detail. Mr. Lang- 
don had pointed out in his letter that the large engine could readily deal 
with a large load at various places, but did he remember that the sub- 
stations would have to be proportionately increased in size. With reference 
to the 24 per cent. leakage on the line, allowed by Mr. Langdon, the 
speaker thought that such a leakage would soon dispose of the line 
altogether. | 

Dr. DYSON agreed with the previous speaker that, while Mr. Langdon's 
Paper was a valuable one, its worth lay more in the general considerations 
which it contained than in the detailed figures in it. Before anything like 
а detailed estimate of the probable cost of electric traction could be 
arrived at, far more fixed data had to be got hold of than those in con- 
nection with the formula, which had already been criticised. It was not 
necessary at present to discuss the different elements that go to make up 
train resistance, but the speaker thought that all engineers were agreed 
that the train resistance worked out on the average to а higher figure than 
that given by Mr. Langdon's formula. That was a point, however, regard. 
ing which locomotive engineers would be in a far better position to give 
facta than electrical engineers. Speaking of the Paper more generally, the 
question ‘of the efficiency of the various parts as given in the Paper 
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seemed to him to be not very definitely settled. The aggregate efficiency 
of the system, as given by Mr. Langdon, was 58 per cent., but of the items 
which go to make up general efficiency there were two or three that 
seemed to him (Mr. Dyson) to be very doubtful. With regard to static 
transformers, their efficiency was given as 93 per cent. He thought 
98 per cent. would be nearer it. The efficiency of rotary converters was 
given as 90 per cent. He though this should be 95 per cent. The loss in 
rails was set down as 10 per cent. It seemed to him that this could be 
given as less than 10 per cent. 

Mr. DAVID H. MORTON said that when the estimates for the conver- 
sion of the Metropolitan Railway to electric traction are made public we 
should see how widely different are the ideas of experienced men in regard 
to cost and profit. He reviewed the financial: aspects of the existing 
electric railways in this country, and remarked that on trunk lines the 
tendency seemed to be to seek economy by pulling longer and heavier 
trains rather than by ehortening the trains and increasing their number. 
On urban lines the frequency of the trains was limited by the block 
system of signalling. He placed the mechanical efficiency of the steam 
locomotive at 90 per cent. The draw-bar efficiency, he said, ranged from 
60 per cent. to over 80 per cent., and averaged about 65 per cent. of the 
indicated horse-power. He gave some figures of the working of the 
Glasgow district subway, which is worked by direct-cable haulage. The 
total working expenses per train mile were 7:15d., the receipts per passen- 
ver mile 1'264., and the ratio of expenses to receipts 49:1 рег cent. On 
the Liverpool Overhead Railway these figures were 13:94d., 1:96d., and 
60:8 per cent. respectively. He stated that there are reasons for the low 
cost attending this example of cable haulage, the chief being the compen. 
sation through the return of energy to the driving cables when the cars 
descend a gradient. 

Prof. BARR expressed his dissent, from Mr. Morton's opinion that elec- 
trical engineers were too sanguine and too optimistic. He thought that 

- the question before them of the supersession of steam by electricity for 
locomotives was a problem in which the arguments for electricity were 
more favourable than in many other casee to which it had already been 
decided to apply electricity. 'There could be no doubt that in a great 
measure the magnitude of the results as obtained in stations for lighting 
and tramways are dependent upon the nature of the load factor. "There 
was no case equal to a main line for constancy of load factor. He 
(the Professor) did not think that Mr. Langdon had given that matter at 
all justice in his Paper, and he aleo thought that it would be found that 
the load factor would come out very much more constant than is stated in 
the table in the Paper. It was a pity that they had not more results 
before them, but he thought that as far as could be judged from appear- 
ances, electric driving would not come in through the calculation of 
probable gain, but through the adoption of electric traction upon lines 
other than those which are the ruling ones. The underground rail. 
ways he said would some day be compelled, by public opinion, to use 
electricity, and he thought also that the time was not far distant when 
they should have а great deal more objection to the running of locomotives 
in the vicinity of cities altogether. A great deal of the smoke nuisance 
had been proved in many instances to be due to the locomotives that run 
along these lines. Concluding, he said that he had no doubt that under 
the compulsion of à growing publie opinion on the subject, the time was 
coming when they should see a very large development of electricity on 
main lines, and he personally would be very glad to see electricit y 
substituted for the present objectionable locomotive, 

Mr. W. W. LACKIE drew attention to some of the figurea and conclu- 
sions come to by Mr. Langdon. It is shown that the maximum number 
of trains per hour varies from 19 to seven. If this is the case it means 
that he cannot have, as he states, an absolutely constant load and station 
output for every hour of the day. His figures would at first lead one to 
believe that in this railway scheme he would have a load factor of 100 per 
cent. The kilowatts wanted for the 19 trains he made out to be 8,650, 
and for the seven trains 2,080, or lees Шап one-third of the maximum 
load. Mr. Langdon takes an average of 5,000kw., but he strikes his 
average by taking the maximum average in every case. He says that in 
each train of this class he has taken it as а loaded train, whereas some 
would certainly be light trains. He also accords to each their full speed. 
The average number of trains passing Luton is 11:9, and passing Har- 
penden 12:4, He has taken an average of 14 trains per hour ; 5,000kw. 
will not, drive the 19 trains at their full speed. "The units generated per 
annum he makes out would be 43,800,000. That is taking 5,000kw. for 
24 hours and 365 days. The fairer way of getting the total units likely to 
be generated would be to take Tables II. and III. and work out the units 
per hour throughout the 24 hours. If this is done the figure is more 
likely to be 39,000,000. If the units are less, and as low as he 
calculated them to be, it affected the cost per kilowatt hour, and conse- 
quently per train mile, by fully 10 per cent. in every case except the coal 
bill All the other items making up the cost per kilowatt hour per 
train mile are standing charges, and are quite independent of units 
generated. Asa matter of fact, the load factor on such a scheme will only 
work out at something like 65 per cent.—i.e., the ratio of the units which 
would be generated if the maximum load, 8,650kw., remains on for 
24 hours throughout the 365 days, and the actual units likely to be 
generated. Further, the engineer in the station is not likely to know when 
the maximum load would come on, and consequently he would require to keep 
the maximum power running, in case it did come on. The annual bill of 
the Liverpool Overhead Railway, including carting and ashes, is stated as 
0:118d. per kilowatt hour. Even if allowance is made for a lower number 
of units per annum the cost per train mile is fully ld. in favour of elec- 
tric driving. Towards the end of the Paper Mr. Langdon discusses the 
adoption of electric traction on small branch railways, and incidental use of 
gas plant, He quite agreed with him that there is а very large field for 
the use of thia, ав the cost per horse-power hour by using gas on plant not 
exceeding 400 н.р, is one quarter of that when using coal and steam. 


Further, in the small branch lines the whole plant could be shut down, as 
the stations are during the night. For small plant therefore gas engines 
would be preferable. Fluctuations in pressure are not of serious account. 

Mr. M. B. FIELD had read Mr. Langdon's Paper through several times, 
and each time had felt more and more in total disagreement with the 
figures given therein. In the first place, the author attempted to imitate 
the traffic on а certain portion of the Midland Railway, and in doing so had 
provided for only about halt the number of trains actually on the section at one 
time, апа made up hís total number of trains with certain numbers of each 
class, which were in quite a different proportion from those given in the tables 
he was attempting to imitate ; in the second place, the choice of an electric 
system was not, in his opinion, necessarily the beat ; and lastly, the items 
of his cost per train mile for electric working were questionable, or at 
least needed further explanation. These points he then went into more 
fully Looking at Table IV., he was inclined to think that the basis of 
Mr. Langdon’s calculation rested upon a fallacy. The second and third 
columns gave the number of trains of different classes passing through 
Luton and Harpenden іп 24 hours, with averages of 11°9 and 12°4 passing 
per hour the two places respectively. On page 10 we were told that the 
author had taken 14 trains per hour passing a particular point, and he had 
apportioned them as in column 4, Table IV. In columns 7, 8, 9 and 10 
the load, tractive effort, mechanical horse-power, and equivalent in 
kilowatts corresponding to each train were tabulated. Columns 11 and 12, 
headed Total mecbanichal horse-power and kilowatt were obtained 
by multiplying the number of trains of each class, aa in column 4, by the 
corresponding figures in columns 9 and 10—+.e., the mechanical horse- 
power and kilowatts per train. Evidently this could only give the 
total kilowatts required to propel all the trains that pass a given point in 
one hour. But later on the author aseumed that there were only 14 trains 
on the 50-mile route—viz., three to each of four sections and two to the 
fifth section. But with 14 trains going at an average speed less than 
50 miles per hour there clearly could not be 14 trains passing a particular 
point of the 50-mile route every hour. The tractive effort assumed by the 
author for the different trains appeared to him to be inadequate, but he 
assumed that 5,000kw. would work 14 trains travelling at their respective 
speeds at a total of 480 miles per hour backwards and forwards on the 
50-mile route. Looking at Table VII., he said we could divide the total 
cost into three main heads: Generating and distributing per train mile, 
27114. ; locomotive drivers and assistants, 2:65d. ; renewal of machinery, 
cable, &c., 2:264. ; a total of 702d. 2:654. per train mile for the drivers 
and assistants was equivalent to 0'25d. per kilowatt-hour. Supposing 
these men worked only eight hours per day—i.e., for the 14 locomotives 
—it would be necessary to have 84 men who received 025d. per 
kilowatt-hour. He then compared this with Table V.—the wages paid to the 
men looking after the machinery supplying these 14 locomotives, 
in which wages were allowed for at least 84 men—and by this table the 
total cost of these wages per kilowatt-hour comes out at 0°0544d., whereas 
for the 84 locomotive attendants Mr. Langdon gave in Table VII. 0:2544. 
per kilowatt-hour, or nearly five times as much. If this were accounted for 
by the fact that other locomotives were standing idle ready for use, it. 
meant that practically four equads were idle for every one on the move, 
and this for every hour of the day and night, which was incredible. Look- 
ing at it in another way, he said that each locomotive travelled 34 miles. 
per hour, and each squad (if only working eight hours per day) would cover 
1,900 miles per week. The combined wage of the two locomotive men would 
be 80a. per week, or a halfpenny per train-mile instead of 2:65d., hence four 
squads were paid for each one that was on the move. Mr. Langdon showed 
that 2°65d. corresponded to a daily mileage of from 45 miles to 58 miles. 
How then could he apply it to his case, where his hourly mileage was 
54 per running locomotive, or, taking two idle locomotives, for every one 
that is moving а daily mileage of 270, unless it could be shown that in the 
case of the electric locomotive some abnormally great expense which was 
not at all obvious, was likely to come in? Surely, some explanation of 
this figure was needed ; it could not include cleaners, coal men, tube men, 
repairs, &c., for these were given as independent items in Table VI., 
yet it was hardly possible that it stood for the wages of drivers and 
assistants alone, In any case, it appeared to him that a comparison 
of costs worked out for a more or less hypothetical case where the daily 
mileage (24 hours) per locomotive would lie between 270 and 800 with 
those of the Midland Railway, where, from Table J., we see the mileage 
for 1899 was but 52 per locomotive per day, could not be of very great 
value. 

Mr. PETER BURNET (chief engineer, Great North of Scotland Railway) 
said, in regard to electric traction by a conducting rail, he could easily 
understand that in & subway or tunnel such an arrangement might be 
quite suitable and proper, but he would like to know how it would be 
possible in this country. They knew that in this country there were а 
great many crossings in connection with railways, and the continuous rails 
would have to be carried over these crossings. He would like to know 
how they were going to manage this without breaking the electrical con- 
nection. Another point that he would like information upon was, what 
effect electric traction wou!d have in the case of those working on the line. 
What would its effect be on the surfacemen on the rail if a crowbar was. 
laid over the rails ? 

Mr. J. В. MACKINTOSH (Caledonian Railway Locomotive Superin- 
tendent) said that, like the previous speaker, he was a mechanical 
engineer, and would have preferred to be a listener only. With regard to 
the question that Mr. Burnet had asked, he thought that if Mr. Burnet. 
had gone to the Paris Exhibition electric railway, he would have got the 
information he desired. The speaker had been curious to get information 
regarding this very point—namely, as to how an electric engine was to 
get over a crossing, or do shunting, without interruption of the trans- 
mission of power. He had seen how this was done. The power was 
transmitted from the ground rail to the roof of the tunnel in shunting, во. 
that immediately the engine leaves ene line for another it takes the 
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power from the top. Another point that he would like to speak about 
was the troub]e likely to arise in the winter time in connection with snow 
wreaths covering the power-rail. He had been puzzled to know how snow 
would affect the transmiasion of the current from the rail to the locomo- 
tive. But he had discovered that this could also be got over in the same 
way as they do in France, and that was in cuttings, where there was likely 
to be snow wreaths, the rail could be elevated, so that it could be out of 
the reach of snow. 

Mr. SAM. MAVOR said that towards the latter part of the Paper, Mr. 
Langdon had selected a very favouralle case in support of his figures with 
regard to load factor—namely, a main lioe close to London, where there 
was a continuous stream of trains. If he had gone toa more remote port 
of the country he would have had & very much smaller losd factor, which 
would have proportionately increased the cost. 

Mr. W. PICKERSGILL expressed his appreciation of Mr. Langdon's 
Paper, but eaid that there were one or two points regarding which he 
would like further information. In connection with the 5,000kw. as being 
the power required for working the line, Mr. Lang don, in his calculations 
of the average number of trains per hour, had not made sufficient allow- 
ance for special traffic on particular days, including excuraions, &c. Hence 
it follows that the number of trains per hour might be two or three times 
the figure given in the Paper. The result is that they must provide power 
for the maximum demand. It was not fair just to take the average per 
day ; what they must do was to put down sufficient power to give them 
the maximum demand for the year. It followed, therefore, that they 
would probably have to allow for а very much greater capital than that 
mentioned by Mr. Langdon. Speaking of the tractive effort, he had for 
some considerable time been going into this matter, and he thought that 
Mr. Langdon's figures were, according to the results of his own researches, 
just about correct. Mr. Langdon made out the total tractive effort per 
express passenger train, at 5,575lb., and he (the speaker) found 16 to come 
out at 3, 500lb. Again, with regard to ordinary goods, Mr. Langdon’s 
figure was 2,750lb., while he reckoned it at 5,0001b. 


AUSTRALIAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


ADELAIDE, Nov. 14. 


Electric Power in Mining.—The Deep Leads Electric Trans- 
mission Co. is making good progress with its power distribution 
plant in the mining district of Maryborough, Victoria. Five 
engines of 600 н.р. each are installed, direct-coupled to poly- 
phase generators of the rotating field type. The current is 
carried by overhead cables to the various shafts, which are 
from 800ft. to 400ft. in depth. Three of these are supplied with 
250 н.р. and two with 400 н.р. pumping motors. The power 
is also employed for hauling and lighting. The motors have 
been made watertight so that they will continue to work when 
the shaft is drowned, though no opportunity has yet occurred 
of testing their capabilities under these abnormal conditions. 


Electric Traction.—The Melbourne Tramway and Omnibus 
Co. are constructing a double line of electric tramway on the 
overhead trolley system from the terminus of their cable system 
at Chapel St., Prahran, to Malvern. This departure is of 
special interest on account of the recognised success of the 
cable cars running in the main streets of the city. The 
company have decided not to undertake the larger expenditure 
involved in the cable system, as their lease has only some 
16 years to run. 

Municipal Lighting in Sydney.—The Sydney City Council's 
electric lighting scheme, the plans for which were drawn up 
by Major Cardew some months back, is now in abeyance, 
owing to the fact that the proposed site is included in the 
area of the Darling Harbour resumptions recently made by 
the Government, and it is still uncertain whether the Council 
will be able to obtain & lease. 

Proposed Victorian Electrical Institute.— The Australian 
Mining Standard proposes the formation of а Victorian Elec- 
trical Institute. Such an organisation is greatly needed in 
the southern colonies, but no sufficiently energetic group 
has yet come forward to reduce the proposal to practical 
form. The corresponding institution in the parent colony— 
the Electrical Association of New South Wales—is doing good 
work, several of its recent Papers being of wide interest. It 
із to be hoped that the electrical engineers of both centres 
will follow the example of another southern capital, and form 
branches of the Institution of Electrical Engineera of London, 
and thus help to bring the electrical interests of the whole 
empire into closer touch. Might not such a step have an 
important bearing on the much-vexed question of foreign 
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competition ? It is certainly an unmistakable fact that 
many large orders from the colonies which one would expect 
to see carried out in British workshops are going to America, 
and any proposal which would bring the needs and possi- 
bilities of the colonies before the British manufacturer is to be 
welcomed. 


CORRESPONDENCE. 
MAXWELL'S LAW. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In your kindly-worded editorial note on a recent 
lecture by me at the Society of Arts, writing in reference to 
Maxwell’s law, that the square of optical index of refrac- 
tion of an Insulator should be numerically the same as its 
dielectric constant, you say my treatment of this part of the 
subject seemed to allow of the inexact impression that by 
suitably choosing the temperature any recalcitrant dielectric 
could be coerced into obedience to that law.” Iam afraid my 
desire not to exceed the allotted 60 minutes may have been 
responsible for some hurry and consequent ambiguity of 
expression, but, as a matter of fact, I did desire to convey 
the impression you seem to suggest is inexact—viz., that by 
cooling dielectrics having abnormally large values of dielectric 
constant to very low temperatures these values come nearly 
or approximately into accordance with the above law. 

Perhaps I might be allowed to supplement the imperfect 
explanations in my lecture by a few suggestions in your 
columns. For the sake of argument and brevity let me 
assume the electronic theory. Start then with Dr. Larmor’s 
fundamental conception of the electron as a strain centre 
in the ether, electrons being either positive or negative. 
Assume, with him, that atoms are collocations of electrons 
in stable orbital motion. In а saturated chemical molecule 
or atom we must then postulate that the positive and negative 
electrons are equal in number. We may take this to be the 
case in those chemically inert substances the paraffins and 
saturated hydrocarbons and other symmetrical atoms or 
molecules not containing chemical radicles. We must assume 
that, whatever may be the nature of the ether strain which 
results from an application of electric force, it is of such kind 
that it causes, or tends to cause, a displacement of positive 
and negative electrons in opposite directions. This disp 


lace- 
ment is instantaneous and of a purely elastic type, so 
that, whether the force is reversed slowly or rapidly, the 
ratio of the whole electric strain to the electric stress, f. e., the 
dielectric constant, remains the same. Accordingly, the exist- 
ence of electric force in a dielectric creates an ether strain 
and slightly distorts the configuration of the electronic groups 
which form the material atoms of a dielectric. The elastic 
reaction to the stress is the same or nearly the same whether 
it is reversed billions per second, as in the case of a ray of 
light passing through the dielectric, or very slowly, say 
100 times per second. For these substances, then, Maxwell's 
law is fulfilled. 

Consider next а substance such as water. Chemical argu- 
ments lead us to regard the molecule of water as capable of 
fission or partition into two non-identical masses—viz., H 
and (HO), which are respectively the semi-molecules of 
hydrogen and hydroxyl. These masses, when free, constitute 
the ions of water, and when free carry electric charges. 
Hence, on the electronic theory they must each be regarded 
as collocations of electrons, but the H groups or masses con- 
tain more positive electrons than negative and the (HO) 
groups more negative than positive. 

When united to form the water molecule, the collective 
mass H(HO) possesses an electric mument—that is to say, it 
is equivalent to a mass having a positive charge on one part 
and a negative on another. АП chemical facts lead us to 
believe that the union between the O and the H in the semi- 
molecule of hydroxyl (HO) is far more intimate than the 
union between the H and the (HO) in water. Accordingly, 
under the action of electric force the water molecule will be 
oriented in space like a small magnet in a magnetic field. 
This orientation is equivalent to an additional electric dis- 
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placement over and above that due to mere strain of the 
electrons in the molecule or of the ether in the same place. 
According to the theory here suggested it is this orientation 
of the molecules which bestows the abnormal value upon 
the dielectric constant. We have next to explain on this 
theory why these abnormal values of dielectric constant 
become normal on lowering the temperature sufficiently. 
Thermodynamic theory seems to indicate that sensible 
heat is the result of mass movements of molecules. Hence 
as the temperature is lowered the molecular agitation 
is quieted down and the molecules may unite into larger 
groups or aggregations. It is then easy to see that these 
larger groups of molecules will cease to possess an electric 
moment, just as groups of equal small magnets united pole 
to pole so as to form closed magnetic circuits cease to possess 
a magnetic moment as a whole. Accordingly, external elec- 
tric force can no longer orient these molecular groups, and 
their power to contribute to augment the normal dielectric 
constant disappears. Hence at very low temperatures, if ice 
consists of molecular aggregates of water molecules, it should 
have, as in fact it has, a dielectric constant not very different 
from that value due to a very rapidly reversed electric force 
when at 0°C., viz., a value lying between 2 and 8. Also, it 
is easy to see why on this theory high frequency in the 
electric force reversals leads to the same result as very low 
temperature. 

In the case of the high-frequency alternating electric force 
(billions per second) the inertia of the water or ice molecule 
prevents it from orienting. The only effect of the electric 
force is to produce ether strain and strain of the electrons 
forming the molecule. At very low temperatures the 
molecules do not orient because they are bound up in groups 
and have no resultant electric moment. 

We also find experimentally that for such bodies as water, 
alcohol, &c., there is a temperature at which the large or 
abnormal dielectric constant has а maximum value. The 
decrease of D.C. at and above a certain temperature may be 
explained by the gradual breaking up of water molecules 
having an electric moment, and therefore capable of being 
oriented, into ions having no electric moment. The gradual 
increase of conductivity in ice accompanying this dielectric 
change аз it is heated is easily explained in the above theory 
because the ions at once move under the electric force, and 
moving ions constitute electrolytic conduction. 

I must not trespass upon your space to develop this theory 
more at any length, but it seems to me to fit in fairly well 
with most of the observed facts as regards the influence of 
temperature and frequency upon the values of the dielectric 
constants of insulators and electrolytes, and to obtain support 
from the results of the dielectric measurements at low and in- 
ercasing temperatures, to which I briefly alluded in my lecture. 

It is a curious fact that the more complicated and heavier 
molecules, such as those of the alcohols and glycerine, have 
their abnormal dielectric constants reduced to smaller and 
normal values by an increase in the frequency of the alter- 
nating impressed electric force not at all sufficient to similarly 
affect the abnormal dielectric constant of a lighter molecule, 
such as that of water.— Yours, &о., J. A. FLEMING. 


University College, London, Dec. 15. 


STEAM TRIALS AT CARDIFF ELECTRICITY 
WORKS. 


TO THE EDITOR OF THE ELECTRICIAN. ·. 


Siz: I have pleasure in giving herewith the results of a 
steam consumption test made on a 300kw. steam alternator 
supplied recently by Messrs. Ferranti, of Hollinwood, to the 
order of the Cardiff Corporation. The figures are sufficiently 
good to interest, I believe, several of your readers, and the 
names of the gentlemen who conducted the tests are a 
guarantee of their reliability and accuracy. 

The plant comprises a vertical compound condensing engine 
having cylinders 18in. and 34in. by 18in. with an alternator 
of Ferranti’s well-known copper armature type between the 
H.P. and L.P. engines, the whole designed to give 300kw., 
2,500 volts by 120 amperes 40 periodicity at 200 revo- 
lutions per minute. The valves are of the gridiron type 


driven by cam gear, the governing being effected by a throttle 
valve, and there is forced lubrication. The alternator drives 
its own exciter. 

The test was made on November 8, 1899, there being 
present as experts, on behalf of Messrs, Ferranti, Mr. M. Long- 
ridge, Mr. A. B. Mountain and Mr. Gillett. On behalf of 
the Cardiff Corporation there were Mr. H. R. J. Burstall and 
Mr. Llewlyn B. Atkinson. The test was started at 9:15 a.m. 
and continued at full power until 4:12 p.m. The steam from 
the engine was discharged into a surface condenser which only 


received the steam of this engine. The air pump discharge was 


measured by being run into two barrels, one being filled while 
the other was being emptied, each being filled up to a mark. 
During the trial 69 pairs of barrels were used, making a total 
of 58,0801b. The next day a test was made to ascertain 
whether the condenser was tight, and it was found that a leak 
equal to 1 per cent. existed, making the total water used equal 
52,500lb. It was found that 92lb. of water had collected in 
the drain sump under the engine, having escaped from the 
glands, which has to be added, making a final total of 
52,592lb. The duration of the trial being 6:95 hours, the 
quantity of steam used by the engine was 7, 568lb. per hour. 
The vacuum, as measured in the exhaust pipe close to the 
engine, was 18'7in. or 9:2lb. per square inch. 

The alternator was run on a water resistance, the power 
was measured by a number of ammeters and voltmeters, one 
of each being chosen after comparison with a Kelvin watt 
balance as being the most accurate, and readings were taking 
every 15 minutes, There was also a Thomson recording 
voltmeter, which was read every 80 minutes. Each of the 
instruments read during the trial were sent to the Board of 
Trade laboratory immediately after the trial for calibration, 
and the necessary corrections have been made in the 
calculations. 

The mean output of the alternator was 315kw. The mean 
horse-power shown by the indicator cards was 499 at the 
mean speed of 204-9 revs. per min., as got from the engine 
counter. 

The combined efficiency of the engine and alternator, taking 
the above figures for electrical output and indicated horse- 
power, was 81:6 percent. Taking the figures actually obtained 
the steam per kilowatt-hour was 24:08lb., being practically 
2lb. below that required by the specification. I think this is 
very good, and if the vacuum had been 26 or 27 the result 
would of course have been materially better. No special pre- 
parations wére made to prepare the engine for this test. Tho 
steam was not superheated, and was supplied from boilers of 
the dry-back marine type.— Yours, &c., N. APPELBEE. 

Cardiff, Dec. 11. 


THE SUPERSESSION OF THE STEAM BY THE 
ELECTRIC LOCOMOTIVE. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: You have justly called attention in your leader of the 
14th inst. to the importance of Mr. Sprague's remarks on the 
adoption of electric instead of steam traction. I have read 
your report of his remarks with interest, as it seems to me 
that the quicker and more frequent service rendered possible 
by the adoption of electric traction is likely to bring about a 
radical alteration in the design of electric locomotives, or, for 
my purpose, their equivalent when the motors ате concen- 
trated at one end of the train. For given conditions as to 
acceleration, &c., there ought to be a limit to the dead weight 
per unit length of rail if vibrations are rot to become serious. 
If it is best to have the motor armatures built direct on the 
axles, a larger number of smaller motors should be employed. 
The multiple-control system is fully worked out, and it dis- 
tributes the force and dead weight upon the rails over a 
larger wheel-base.— Yours, &o., Ernest WItson. 

London, Dec. 17. 


CONCENTRIC CABLES. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sir: As Mr. Duddell), in his brilliant Paper, pointed out 
a danger with concentric cables and metal break, quick break 
Switches, the following contribution to the discussion may 
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have some general interest. Mr. Duddell puts the suggestion 
of damage to concentric cables from the sudden interruption 
of an arc between metal contacts in the shape of a question. 
His suggestion is very probably right in certain cases, but I 
think these cases are at present rare, for several reasons. 

(1) The capacity needed to suddenly extinguish a metallic 
arc when the voltage was 200 was shown by his experi- 
ments to be considerable—as cable capacities go. (The entire 
11 miles of the Ferranti Deptford main has only a capacity 
of 9:8 microfarads, and he used 5 microfarads.) 

(2) That capacity must be, so to speak, immediately avail- 
able, not separated from the arc to which it is & shunt by 
either ‘‘self-induction ог a resistance, one or both of which 
are almost always present in the armature of the dynamo, if 
not in the mains, through which alone can the cable capacity 
act on the arc of a switch.” 

(8) Even when accumulators are used and the self-induction 
then removed, the capacity is almost invariably shunted in 
low-tension systems by the non-inductive filaments of the 
lights which are not extinguished at the time of the operation 
of the switch under consideration, for the load on а central 
station of any magnitude, such as would have a large capacity 
on its mains, never falls to zero. 

(4) The leakage from main to main is almost invariably 
sufficient to allow a normal current of a few amperes to flow ; 
thus the capacity shunting the arc is itself shunted by a small 
resistance, say 100 ohms, even supposing the arc to be struck 
when there is no load whatever. 

(5) It was proved by Northrup and Pierce ( Electrical World, 
Nov. 6, 1897), in a Paper quoted by Steimetz, that the dis- 
ruptive effect of high-frequency oscillations from a condenser 
and self-induction, or the peaky volt surgings from an 
induction coil, is much less than that of a sinusoid alterfiating 
voltage on heavy insulating oils (which are the basis of the 
bulk of modern concentric cables). Hence 2,000 volts does 
not of itself always mean a very heavy puncturing effort 
applied to the cable, though it may mean a great deal with a 
piece of dry paper the path across which. is practically an 
air-gap. 

On high-tension mains in ordinary practice, we are far from 
getting the short, snappy, almost explosive extinction of the 
spark which Mr. Duddell got on each occasion, signalised by 


the paper puncturing, and I have been unable to speak to any- - 


one who has seen such a sudden interruption of the arc in 
practice on the mains. This is due to two facts. Firstly, 
that a D.P. switch is always used which disconnects the con- 
denser from the circuit while breaking it, and secondly, if 
‚ one limb of the switch operates before the other has begun to 
arc, a3 is frequent, or if a single pole switch is used, the con- 
denser is not directly in shunt across the metal arc between 
the contacts, but is across them in series with the self-induc- 
lions of the line and alternator. 

Whether alternating generators having self-induction are 
for this reason to be preferred is a question which is probab'y 
settled by the fact that all alternators now made have enough 
resistance and self-induction to prevent a spark being 
swamped with this dangerous suddenness. 

Everyone who heard Mr. Duddell’s Paper must agree that 
he may justly feel proud of his brilliant success, both in 
rescarch work and in demonstration.—Yours, &o., 

London, Dec. 18. Mervyn O'Gorman. 


MUNICIPAL TRADING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: May I draw your attention to the following extract 
from a judgment given recently by Mr. Justice Bigham in a 
case Claiming a declaration that the chairman of a certain 
urban district council was disqualified from sitting as a 
member of the council, on the ground that he was concerned 
in а bargain or contract entered into with the council, and 
participated in the profit derived therefrom :— 

Bigham, J.,said he was of opinion that the defendant was concerned 
in the contract, and that, therefore, he was disqualified from remaining a 
member of the council. His experience showed him that there were on 
these local bodies too many men—buildera and men of that class—who 
were liable to become, and did become, interested in the work which the 
councils had to carry out, Such persons, in his opinion, ought not to Le 


elected on such bodies at all, because they were tempted by their own 
interesta to undertake contracts and to enter into dealings with which 
they ought to have nothing to do. 

That this is not an isolated case would appear from the 
following extract from the Daily Express :— 

MaNcHESTER.— Town Councillor Resignr.—Councillor Higson yester- 
day resigned his position on the Salford Town Council in consequence of 
allegations made against him of carrying out contracta for the Corporation. 
He admitted having done sub-contracting work, and aaid he had no 
ulterior motive. The mayor did not think there was any council in 
England some member of which was not interested in a corporation 
contract. 

Again, in consequence of another complaint the Manchester 
Town Council have laid down the principle that a member of 
the Council is prohibited from trading directly or indirectly 
with the Council or any of its committees, and this would 
seem right, as the members of these Councils are trustees for 
the ratepayers. 

I have pointed out in a previous letter that the outstanding 
loans of local authorities have increased by 150 per cent. in 
the last 20 years, and they now stand, according to the Local 
Government Board report, at £252,135,174. 

Local authorities generally throughout the country are 
embarking more and more in trading undertakings, necessi- 
tating contracts for the supply of goods and materials to an 
enormous extent. 

In the result it would seem that either (1) municipal 
trading must be stopped, or (2) these trustees must be allowed 
to be personally interested in the contracts they enter into on 
behalf of those for whom they are trustees. Is the latter 
desirable in the public interest ?—Yours, &c., 

Kenric B. Murray, 
Secretary, Municipal Trading Committee. 
London, Dec. 19. 


LEGAL INTELLIGENCE. 


Kift v. Capetown Town Council. 


In the Supreme Court at Capetown (South Africa) on Nov. 26, before tbe 
Chief Justice (the Right Hon. Sir J. H. de Villiers, P.C., K.C.M.G.), aud 
Justices Buchanan and Maasdorp, James Kift brought an action against the 
Capetown Town Council for £2,5C0 damages for injuries sustained by him 
through coming into contact with an electric wire belonging to defendants. 
On Feb. 27 plaintif while in Church-street, Capetown, came in contac’ 
with a wire charged with electricity, which was hanging over the railings 
of a house and projected into the street. The wire formed part of a system 
of overhead wires for lighting the streets of Capetown. Plaintiff's counsel 
(Sir Н. Juta, Q.C.) urged that it was the duty of defendants so to place, 
keep, and maintain the said wire that it could not come into contact with 
any person, more especially when charged with electricity. In breach of 
this duty defendants negligently and carelessly allowed said wire to become 
broken, and negligently and carelessly omitted to repair it, and wrongfully 
and unlawfully and negligently allowed the wire to project into and remaiu 
in the public street charged with electricity. By reason of this wrongful 
conduct, plaintiff, by coming into contact with the wire, sustained serious 
damages; was severely burnt, received injuries and shocks to his person, 
was incapacitated for along period, and is crippled for life, having per- 
manently lost the use of his right hand, and altogether sustained loss and 
damage to the extent of £2,500, which amount was now claimed, with 
costs. Defendants denied that when plaintiff caine into contact with the 
wire it was charged with electrical power. and if the wire was then charged 
that power was not derived from any work or undertaking of defendants. 
It was further pleaded that the electric lighting system was a lawful 
undertaking for the public benefit, and in regard to the placing, keeping, 
and maintenance of the system, includiug the wire in question, defendant 
Council was bound to exercise such care and diligence as the law required, 
including reasonable care to prevent any of its wires coming in contact 
with any рег oa when charged with electrical power, but that the defendants 
were not bound to make good consequences of damages due to accident, the 
act of others, or any cause not being the act or default of the defendant 
Council or its servants or agents. Defendants denied that the injuries 
complained of by the plaintiff were caused by any negligent or careless act 
or default on the part of itself or its servants, or by any electrical power 
generated by or under their control, or which was any part of their under- 
taking. They admitted the serious injury to plaintiff, but did not admit 
that the damage вэ sustained amounted to £2,500. The wire referred to 
was carefully and diligently placed, kept, and maintained by defendant 
Council, and was fitted and adjusted with а fuse or fuses whereby upon a 
break occurring in the wire the passage of the electric current or power 
generated by and under the control of the Council was stopped, and 
defendants so soon as they had notice that а break had occurred in the 
wire, forthwith caused the wire to be replaced and repaired. 

PLAINTIFF said he was a messenger boy. About the middle of the day 
he walked up Church-street, and arrived at the house at the corner of 
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Long-street and Church-street. Something caught hold of him as he 
passed, threw him down to the ground, and he lost consciousness. He did 
not take hold of the wire. It caught him and went round his body. He 
was swinging his band, and he got a shock. He was taken to the hospital. 
where he remained a month. He suffered much pain. He could not now 
use his right hand. The wire hurt him at once. He did say to the 
attendant at the hospital that the wire only hurt him after he had had it 
in his hand for a little time, It was only one wire. It twisted round aud 
round his body. He did not take up the wire to play with it. 

A coloured witness named FRANCIS said he had seen the wire hanging 
in such manner that anyone could touch it by raising his hand. Before 
cutting the wire he tried to remove it from the boy with a poker. He felt 
no shock through the poker. He did not notice more than one wire 
dangling. 

HENRY HEWETT, hotel proprietor, said when he saw the boy he waa 
encircled in the wire, His hand was smoking as if it was being burnt, and 
he was screaming. | 

For the defence, HENRY ROBERT LOWE, electrical engineer to the 
Town Council, said the wires were up in that locality before he took up 
his position. There were five wires, two—the inner ones—for street lighting, 
two outer ones for house lighting, and a neutral wire on the top. The 
trolley wires of the tramway: company crossed them in Long.street. On 
account of complaints, and because of having had wires broken, witness 
removed the wires at this particular spot on Feb. 27. If on the 26th the 
wire touched earth certain lights would be affected. All street lighting 
wires were dead in the day. All the wires carried а maximum of 220 volts. 
The tram wires carried 500 volta to 570 volts. If the wire touched an iron 
fence or entered water it would, become dead, but a person standing on 
earth and seizing a live wire would get a shock. If the wire carried more 
than 220 volts the lamps would break. No complaint was made to the 
Council unti] July. Witness had no knowledge that the wires were down. 

Mr. SCHREINER, Q.C., who appeared for the defence, said the theory 
was that the boy took hold of the wire—which was believed to be dead — 
and brought it into contact with the overhead trolley wire, the shock being 
thus communicated from the latter. 

WITNESS (continuing) said he did not believe a current of 220 volta 
would injure the plaintiff. If the voltage went up to 300 volts it would 
smash the lampe. The defect in the present case was attended to 
immediately. 

Mr. H. D. WILKINSON said he was an electrical engineer of 24 years’ 
experience. The Capetown system was the 240-volt system in vogue in 
England, and was a perfectly proper rystem. About a dozen towns in the 
United Kingdom had a similar overhead system. A majority of the 
principal towns had an underground system. After the accident he made 
certain experiments, which went to show that where a wire was cut or 
broken, as was this one, it would fuse if it touched iron. If the wires in 
question had touched the rails the wires would have fused, but not if they 
touched the dry earth. He also experimented with а leg of mutton to 
ascertain the effect of a broken live wire on the dry skin, the fat, and the 
meaty parts. He very much doubted if a 220-volt current could have 
inflicted the injuries on the boy unless he had held it for 10 minutes or so. 

By Sir HENRY JUTA: He thought it rather a dangerous thing to 
have these electric wires croesing over the tram wires. Where they had 
wires crossing each other, as did these, there should be some protection 
between the two. One or other of the owners should insulate the wires at 
the crossings. 

Mr. JOHN DENHAM, electrical engineer to the Cape Government 
Railways, said that from experiments he had made a person would have to 
be in contact for some time with the wire before any injury would be 
effected by a 220-volt current. He had purposely touched a 220 volt 
current, but, though the shock was very unpleasant, he received no imme- 
diate injury. A voltage of 220 would cause the injury if kept on 
long enough. 

Sir HENRY JUTA: Do you agree with Mr. Wilkinson that these over- 
head wires are dangerous without protection ? 

The WITNESS replied tbat there was of course a certain amount of 
danger. The danger could be eliminated at excessive cost, but it would 
not pay. lt would hamper the industry. 

It would be far better not to have them naked —It would be better. 

You do not have the naked wires in Europe !— There are about a dozen 
towns with overhead bare wires. 

Those are places with a small number of inhabitants. You do not know 
any cases where these naked wires cross tram wires ' —No. 

After hearing counsel, 

The CHIEF JUSTICE said the Court did not think damages should be 
fixed on the scale proposed by plaintiff. The damages should not be more 
than £300. The plaintiff was still very young, and would be able to learn 
to do with his left hand what he would otherwise have done with hia right. 
Moreover his general health was good. The sum proposed by the Court 
would be a very good sum to start life with. 

Sir HENRY JUTA asked the Court to give piaintiff such damages as 
would enable him to secure an annuity bringing him in £20 a year. That 
would be £400. 

The CHIEF JUSTICE, in giving judgment, aaid that whatever else 
might be doubtful in this case, there was no doubt that the plaintiff had 
met with a serious injury. His right hand had been rendered practically 
useless, but his youth would enable him to overcome this drawback some. 
what. Then his position of life and other circumstances had to be remem- 
bered, and were reasons for the damages not being so great as they 
otherwise would have been. He agreed that the Town Council could not 
be held liable for accidents if there was no proof of negligence. But 
in the present case there was proof of negligence. Ic was shown 
that the wire was slack. It was said the Town Council was in the 
habit of inspecting the wires all round the town every four days, 
&ud that it was impossible to inspect all the wires oftener. In 


the opinion of the Court this argument did not hold good. "They could 
not lose sight of the fact that in dealing with electricity the Council was 
dealing with a dangerous agent, and that they were bound to protect the 
publie. In this case there was clear proof of negligence on the part of 
defendants. The fact that they did not ascertain the circumstance that 
the wire was down was prima facie proof of negligence. The wire had 
been broken in the same place before. Moreover, 48 hours had elapsed 
after the wire being down before it was attended to. Then it was urged 
that there had been contributory negligence on the part of the boy. That 
he could not admit. He did not see that it would have been contributory 
negligence on the part of a grown-up person, much less a boy, 
to take hold of the wire. No passer-by was to know that that harmless- 
looking piece of wire was charged with electricity, or think that it could 
possibly do any injury. Certainly on the part of this boy, his swinging 
his hands could not be taken as contributory negligence. Не seemed to 
have been swinging his hands, and to have got entangled in the wire. 
There was no wrong in his touching the wire ; any passer-by might have 
doneit. It was not as if he had gone out of his way to touch machinery, 
for example. It seemed clearly proved that there had been negligence on 
the part of the Town Council, and that there was an entire want of con- 
tributory negligence on the part of the plaintiff. The Court would award 
plaintiff £400 damages, a sum that would give him a fair start in life. 

Mr. Justice BUCHANAN concurred, and added that there was one point 
which had not been touched upon. That was in regard to the crossing 
wires. He considered it a grave fault on the part of the Town Council in not 
taking precautions to prevent the contact of their wires with the trolley 
wires. Therein he considered the Council had been guilty of negligence. 

Judgment accordingly, with costs. 


Corporation of Wolverhampton v. British Electric Traction 
Co. (Ltd.). 


This case came before Mr. Justice Joyce, in the Chancery Division yester- 
day, а case in which his lordship gave judgment on November 29th last. The 
question raised related to the purchase by the Corporation of part of the 
tramways known as the Wolverhampton undertaking, the Corporation 
claiming specific performance of a contract by the defendants to sell and 
an account of the profits from April 7 last. It will be recollected that 
defendants refused to carry out the contract unless the Corporation con- 
ceded running powers over a portion of the lines, although an agreement 
and assignment had been prepared on April 5, 1900. Defendants counter- 
claimed for an injunction to restrain the Corporation from doing anything 
which should prevent the exercise of the running powers which they claimed. 
His lordship made an order of specific performance, and said the plaintiffs 
could have an inquiry as to profits. The question now to be decided was 
whether the plaintiffs were entitled to 5 per cent. interest on £4,250, the 
amount of the purchase-money. The Corporatian forwarded a cheque for 
£4,250, which was afterwards returned by defendants. 

Mr. HUGHES, Q. C., for the plaintiffs, said that the Registrar, in 
drawing up the order found a difficulty in dealing with the question of 
interest. The statement of claim asked for an inquiry as to profits, but 
defendants ea'd there had been no profits, and it was obvious that the 
inquiry would be a difficult one. He agreed that the plaintiffs could not 
have both interest and profits at the same time, and the plaintiffs preferred 
to take the interest, and to leave the question of profits alone. 

Mr. THOMPSON, for the defendants, submitted that the plaintiffs had 
made no proper tender of the money to the defendants. 

In the result, his LORDSHIP made an order to the effect that the Cor- 
poration was entitled to 5 per cent. interest in lieu of compensation for 
the non-completion of the purchase from the date that the purchase-money 
was tendered by the plaintiffs to the defendants. 


Cameron v. P. C. Middleton & Co. (Ltd.). 


In the Aberdeen Sheriff Court recently, before Mr. Sheriff Crawford, 
an appeal was heard against the decision of Sheriff- Substitute Burnet 
in this case, which was for an injunction againet P. C. Middleton & 
Co. (Ltd.) from creating а nuieance at their electric lighting works 
at Cults. The Sheriff-Substitute found tbat the noise complained 
of did amount to a nuisance, but did not allow ап interdict. 
Sheriff Crawford, after hearing arguments, reserved judgment, which 
was delivered last week. He confirmed the previous decision. In 
a note the learned Sheriff states that it was proved the noise of the 
engines was highly injurious to the comfort of the pursuers, was even 
detrimental to the health of some of them, and had depreciated the value 
of their property. Although the works erected in 1894 might have served 
a useful public purpose, and the electric light to an urban community like 
Cults may have become almost a necessity, it was not a sufficient defence 
unless it could be shown that the situation of the works in relation to the 
villas was so natural and appropriate that reasonable exception could not 
be taken to it, and also that it was impossible to get rid of the noise or 
greatly reduce it. There was no evidence that it was necessary to plant 
those works £0 near pursuera' property, and even in the largest cities, 
where the necessity of having those works could not be questioned, they 
would be liable to be interdic: ed if placed in similar proximity to residen- 
tial streets or detached villas. Pursuers were therefore entitled to 
interdict. Defenders will appeal to the Court of Session, Edinburgh. 


Universal Battery Co. v. Star Electric Co. 


In the City of London Court last week plaintiffs sought to recover 
£35. 58. 2d. from the Star Electric Co. for telephones supplied. Defendants 
counterclaimed for £4. 83., alleging that the telephones supplied would 
not work properly. It was urged that plaintiffs had got verbal guarantees 
that the goods would last for 12 or 18 months, whereas when fixed they 
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ere worthless. Plaintiffs denied that there bad been any guarantee, апа 
eir representative said he had no authority to give one. The Deputy- 
dge said that all warranties or guarantees must be in writing. There 
ust be judgment for plaintiffs on both the claim and counterclaim. 


Crow v. the Board of Works for the District of Whitechapel. 


This case came before Justices Kennedy and Darling, on Wednesday, on 
defendants' appeal from a decision of Mr. Dickinson, the magistrate at 
Thames Police Court, in June last. 

It appeared that à summons was taken out by Mr. Crow, district 
surveyor, against the defendants for not having given him notice 
under sec. 145 of the London Buildings Act, 1894, before commencing 
the construction of a number of boxes or inspection chambers under 
the streets in the district fcr the purposes of electric lighting. 
Defendants were the local authority within the meaning of the Elec- 
tric Lighting Acts, and in 1892 were granted by the Board of Trade 
& provisional order. Ву secs. 11 and 12 of this order the undertakers 
were authorised to construct in any street any such boxes as might be 
necestary for purposes in connection with the supply of electric energy, 
including apparatus for the proper ventilation of such boxes. The order 
further provided that notice should be given to the Postmaster-General of 
the execution of any works under these sections, and а similar notice was 
to be given to the Lendon County Council. The defendants did not, 
before commencing the construction of the boxes in consideration, serve 
Mr. Crow, as {һе district surveyor, with notice of the intended work under 
sec. 145 of the London Buildings Act, 1894. Mr. Crow's contention was that 
the boxes came within the definition of building, structure or work in 
ес. 145, and that defendants were bound before commencing tbe work to 
serve upon him, as the district surveyor, a building notice," as prescribed 
by the section. Defendants con'ended that the Act of 1894 did not apply 
at all to boxes constructed in the streets under the provisional order, 
inaemuch as the order contained а complete code regulating the materials, 
situation, and mode of construction of such boxes, and provided a complete 
machinery for enforcing such regulations and with which special code and 
machinery the Londcn Buildings Act of 1894 was inconsistent. The 
magistrate found, as a fact, that the boxes as constructed were “ buildings, 
structures, or works” within the meaning of sec. 145 of the London 
Euildings Act, 1894, and baving regard to весе. 72, 201, and 203 of the said 
act, held that the provisions of sec. 145 were not inconsistent with the 
special Act and imposed on the defendants the nominal penalty of lea., 
and ordered them to pay £10. 10e. costs. From this decision defendants 
now appealed. 

At the conclusion of the arguments their lordships reserved judgment. 


Tramway Track Sanding. 

On Wednesday, before the Dublin Recorder, Mr. W. M'Clure, carter; 
sued the Dublin United Tramways Co. for damages sustained tbrough the 
negligence of defendant company by not keeping their tramlines iu proper 
repair and condition, whereby a horse driven by plaintiff fell, and plaintiff 
sustained serious injuries, The Recorder said defendants were bound to 
sand the Jine through the streets and keep if in proper condition. This 
accident occurred subsequent to the order of the Queen’s Bench. which 
decided that it was their duty to keep the line in proper order. He gave 
a decree against the company for £8 8s, and costa. 


City of London Electric Lighting Co. v. Corporation of London. 

This appeal action was in the list for Monday last, but, for the 
convenience of counsel and the Court, the hearing was postponed until 
next sittings. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


Salford Electric Light committee require an electrical engineer for 
their electricity undertaking at a salary of £700 per annum. An 
advvertisement contains further particulars, and applications must 
be sent to the town clerk (Mr. L. C. Evans’, Town Hall, Salford, by 
27th inst. 

Edinburgh Corporation require an inspector to superintend the 
installation of electric lighting at a large public building. Applica- 
tions to resident electrical engineer by 29th inst. 


Au assistant lecturer in physica is required for the Technical 
College, Huddersfield. An advertisement gives further particulars. 


Hampstead Borough Council require an assistant electrical engi- 
neer. An advertisement contains further particulars and applicatioas 
must be sent to the town clerk (Mr. Arthur P. Johnson), by noon of 
Jan. 2. 

A draughtsman is required for the electricity department of the 
borough of Islington. An advertisement contains further particulars, 
and applications must be tent to the acting town clerk (Mr. Wm. F. 
Dewey), Town Hall, Upper street, N., by Jan. 2. 

A switchboard attendant is re juire l for the Plymouth Corporation 
electricity works ; also а cable jointer. Applications to borough 
electrical engineer (Me. John H. Ryder) by 23211 inst. S:e 
advertisement. 

An old-established firm manufacturing electric accumulators 
requires agente in the proyinces. See advertisement. 


Burnley Corporation require a general manager for their tram- 
ways. Applications by Jan. 19. 

Southampton Corporation require a first-class linesman used to the 
maintenance of overhead trolley lines. Applications to town clerk 
(Mr. R. R. Linthorne) by 28th inst. See advertisement. 

Perth Corporation require a resident electrical engineer. Applica- 
tions to clerk to commissioners by 22nd inst. 


Batteraea Borough Council require a resident electrical engineer 
Applications on official forms to town clerk by Jan. 1. 


Mr. C. McArthur Butler, St. James’ Hall, Piccadilly, W., has 
been appointed permanent secretary of the Municipal Electrical 
Association, and all communicatiors should be addressed to him. 


Mr. James S. Thompson, of the Wimbledon electricity works, has 
been appointed tothe position of engineer-in. charge at Newport (Mon). 


Personal.— Mr. J. Slater Lewis, A. M. Inst. C. E., M. Inst. E. E., of 
* Norwood," Ellesmere Park, Eccles, has retired from the position of 
engineer and general manager to Messers. P. R. Jackson & Co., of 
Manchester, and has accepted a seat on the board of the Brush 
Electrical Engineering Co. (Ltd.). 


Amsterdam. — The municipal authorities have decided to «rect а 
large generating station for the street and harbour lighting. 


Aspull.— Messrs. Lacey, Clirehugh and Sillar have been instructed 
by the Council to prepare a report on electric lighting. 


Barnstaple.—In a report recently presented to the Council, the 
consulting engineer (Mr. W. P. Adams) recommends the adoption of 
the Raleigh water-power scheme. 


Bath.— Additional land adjoining the electricity works has been 
purchased for extensions at £4,000. 


Bolton.—A report on the condition of the track of the electric 
tramways has been presented by the borough electrical engineer 
(Mr. A. A. Da y). When the Government inspection took place it was 
suggested by the inspector that the whole of the old lines would 
require re-laying, the cost being estimated at from £40,000 to £70,000. 
Mr. Day now reporta that the gauge varies at different points, and 
that the effect of this is obviously disastrous to the carm, and 
Mr. Day advocates the re-laving «f the whole system as quickly аз 
po:sible. 

Bradford.—The electric tramway from Four Lane Ends, Bradford, 
to Thornton, was opened for traffic on Tuesday. 

Bristol.— Mr. Н. Williams has been appointed consulting architect 
in connection with the erection of the new electricity works at 
Avonbank. 


Cardiff. —The Electrical committee have agreed to change the 
system of electricity supply to continuous current as soon as possible. 
It has also been decided to accept the recommendation in the recent 
report of the electric tramways and lighting engineer (Mr. Arthur 
Ellis) to the joint committee as to concentrating the plant for lighting 
and tramways at Roath.  Instructious have now been given to 
Mr. Ellis to report upon the plant required. 

The Tramways committee were recommended last week by the 
electric tramways aud lighting engineer (Mr. Ellis) to at once con- 
sider the purchase of the cars for the electric tramways. 120 cars 
would be required, 100 for running and 20 asa stand-by, and the 
total cost was estimated at betw.en 210,000 and £90,000. 

Leave has been granted to the Postal Telegraph department to lay 
а дїп. cast-iron pipe for telephone purposes in certain streets, and it 
13 fpei that the Post Office intend to actively develop their 
telephone system in Cardiff. 


Oeylon.— Telegraphic business in 1899 shows an increase of 
inland messages of 30,000 over 1898. In 1899 five additional offices 
were opened and 31 miles of telegraph lines added. The introduc- 
tion of electric tramways hassomewhat interfered with the telephone 
system on the island. To overcome this a twin-wire circuit ha: been 
installed. The first motor cat ever seen on the island has recently 
been imported from England, and is being utilised in Colombo. 


Chester.— The Corporation Tramways Bill was referred to at some 
length by the mayor (Ald. II. T. Brown) at Wednesday's Council 
meeting. lle explained that at a recent meeting of ratepayers for 
considering the Tramways Bill, there was a meagre attendance, and 
a poll was demanded. Не thcught the poll was demanded under a 
m'sapprehension, and that the question was not rightly understood 
by tbe public. The Council had purchased the existing tramways, 
and they now sought to obtain powers to work the tramways them- 
selves, to improve and extend them, and to improve the motive 
power. Having acquired this property, the Council desired powers 
to utilise it to the greatest advantage to the citizens. Mr. J. Jones 
thought the law which permitted one ratepayer to put the city to the 
expense of a poll should be altered. It was decided that the mayor 
and town clerk should issue a circular to the ratepayers giving all 
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City of London.—A letter has been received by the Court of 


Common Council, from the Charing Cross and Strand Electricity 
Supply Corporation on the subject of working day and night on the 
company's work of opening the city strecta for the purposes of laying 
down electric lighting mains. The Company point out that to carry 
out the views of the Council the expense would be enormous, and 
that this important class of work, requiring great care in execution, 
would be far less satisfactorily done at night than in the day. The 
company, however, offer to meet the Council in everv reasonable way. 


Coatbridge and Airdrie Tramways.— Ап agreement has been 
entered into between the Council aud the Scottish House-to- House 
Electricity Co. (Ltd.) to construct an electric tramway in Coatbridge 
and the company are applying for a provisional order. The Airdrie 
Council have also agreed to give the company an extension of time 
to lay their No. 5 line in Airdrie, authorised last year. 


Coventry.—Acting on the advice of the Electric Light committee, 
the Corporation have decided that in future the charge for electric 
current is to be 6d. per unit for 100 units and under per quarter per 
kilowatt demanded, айа 1d. per unit after. 


Darlington.— The electricity works were formally opened on 
Monday. Current was switched on by the chairman of the Gas aud 
Electric Lighting committee (Ald. Barron). The system of supply 
is three-wire continuous-current at 440 volts, and the capacity of the 
works is about 7,000 8 c.p. lamps. 


Dublin.—Important Decision of the Local Government Board — 
The Local Government Board auditor (Mr. J. W. Drurv) held an 
inquiry in Dublin recently (see The Electrician, Nov. 23), and the 
Board hasnow, by a decision given this week, surcharged members 
of the Electric Lighting committee of the Dublin Corporation to the 
amount of £2,000. The surcharge is in respect of payments made in 
connection with the supply of electric light fittings t» private con- 
sumera, and falls mainly on the Lord Mayor and four other members 
of the Corporation. It is stated that, should the present surcharge 
be upheld, a further surcharge of £3,000 is likely to be made at the 
next audit. The Corporation, however, has decided to appeal to 
the Local Government Board on the subject. 


Durban (Natal)—The Durban Town Council is considering a 
scheme for the deviation of the main line of railway, which crosses 
the east end of the town. "The proposal is to carry the line over- 
head, thereby abolishing level crossings, which will prove an 
impediment to а rapid working of the electric tramway service. 


Edinburgh.— In reply to an inquiry at the Corporation meeting 
on Tuesday, the convener of the Electric Lighting committee (Bailie 
Mackenzie) made an «xplanation in regard to the failure cf the 
eupply of electric current to Portobello on Friday. The committee 
had, he said, been obliged to employ the high-tension system for the 
lighting of that part of the city. Current was transmitted to Porto- 
bello at a voltage of over 2,000, and is wes transformed in Portobello 
downto 115. On Friday night last, a coil in one of the street trans- 
forming boxes had given way at 11 o'clock, and it was 2 o'clock next 
morning before another coil could be put in. Their engineer had 
had the matter under consideration, and he reported that all he could 
do was to make certain alterations in the Portobello system, by which 
only one part of the suburb should be worked from one transformer 
and the other part from another. 


Blectrical Enterprise in Argentina —We have received ftom 
Mr. Ernesto Danvers, president of the Institution of Engineers of 
the River Plate, a copy of his Paper read before the Institution, at 
Buenos Ayres, on June 30, on “ Electrical Enterprise in Argentina.“ 
Mr. Danvers has collated a mass of historical data, and in placin 
this before his readers he early calls attention to the extensive field 
for electrical operations in Argentina. On the subject of taxation, 
Mr. Danvers is very outspoken, and urges that in this way the 
municipal authorities of the country display quite a remarkable 
hostility to electric lighting and traction enterprise. For instance, 
the electric lighting company in Buenos Ayres has to hand over to 
the municipal authorities 5 per cent. of the gross receipts, and the 
tramway company 6 per cent. Mr. Danvera reviews the progress of 
matters electrical relating to telegraphs, telephones, electric lighting, 
tram lighting and electric traction, and the information given shows 
that from the early eighties considerable en'erprise has been shown 
in electrical matters in Argentina. A messenger service was 
established at Buenos Ayres as far back as 1888. Great develop- 
ments are иы place at the present time, particularly in the 
establishment of electrical sm«lting works and carbide calcium 
factories. Already nearly £8,000,000 sterling is invested in electrical 
undertakings. 


Electricity in Mining.— Industries, of Durban, states that the 
substitution of electric coal-cuttera for hand undercutting is pro- 
gressing in South Africa. The Elandslaagte collieries are now using 
electric cutters with great success, and their introduction in other 
collieries is under consideration. The type of machine. adopted, and 
its working, is described as follows:— - 

“ An electric direct current motor is mounted on а frame and, through 
gearing, causes a chain to travel around on guides, so placed as to present 


in front of the machine a straight length of chain about 4ft. long. The 
chain carries steel cutters, capable of cutting through the coal and any 
reasonable quantity of hard impurity, such as sulpbur veins or slate. The 
frame carrying the motor and chain is fed automatically against the face 
of the seam, and as the chain is forced along it digs out а neat, narrow 
trough under the coal, permitting it to be wedged or blowa down with 
the least production of unsaleable pieces. The weight of the complete 
machine is slightly over 5,000lb. Curren’ for the cutters is generated on 
the surface.” 

Fareham.—An inquiry was held on Tuesday into the application 
of the Ccuucil for sanction to borrow £500 for additional trans- 
formere, meters and cable. The clerk (Mr. Leonard Warner) stated 
that they had borrowed £11,041, but £1,604 of this had been repaid. 
T here had been a greatly increased demand for current for lighting. 
'l'here were 40 private customers in 1896, and the nuinber had now 
reached 97, iud. others were waiting for supoly. Last year the] total 
cost of maintenance, together with sinking fund and interest, was 
£900, the revenue being £700. 

Gold Coast.—In a report just issued on the trade of the Gold 
Coast for 1899 а steady increase is noted in the revenue collected 
from telegraphs. The total number of messages tranamitted have 
increased from 119,242 in 1898 to 123,025 ia 1899. The number of 
submarine cable messages over the cables of the African Direct Tele- 
graph Co. increased from 1,954 in 1898 to 2,268 in 1899. A 
telephone exchange has been established at Accra, connecting with 
all the Government offices. 


Gourock.—Mes:ra. Burstall and Monkhouse have been 
consulting engineers by the Burgh Commissioners. 


G.P.O. Telephone Service.—In the House of Commons last 
Friday Mr. Austen Chamberlain stated that the Pustmaster-General 
was using every effort to expedite the underground work now in 
progress in connection with the establishment of a telephone exchange 
service in London, as well as to minimise the inconvenience to the 
public. It was not possible, however, to carry on all the work by 
night as well as day. There was no difficulty аз regards the work 
of excavation and filling in, but the laying of the ducts must be 
carried on by day in order to ensure the proper execution of the work. 


Gravesend.— The Electric Lighting committee has been re- 
appointed and the report of the consulting engineer (Mr. W. H. 
Trentham) has Leen referred to it for consideration. 


Halifax.— Mr. A. P. Trotter officially inspected the tramway route 
from Cote Hill to Sowerby Bridge on Monday. The line was opened 
for traffic the following day. 

Hammersmith (London).—In the certificate of the auditors, just 
presented after examination of the accounts of the old Vestry for the 
period from March 25 td Nov. 8, the following statement appeara :— 

We desire to express our great satisfaction with the financial result of 
the working of the Vestry’s electric lighting scheme, and to say that the 
accounts prove the very satisfactory progress made ia the undertaking 
during the period under audit. 

Heaton Norris.—A deputation waited upon the Manchester 
Electricity committee last week to urge the speedy extension of elec- 
tric lighting to the district. The provisional order for Heaton Norris 
which was obtainea by the City Council in 1899, expires in June, 
1901. lt appears that Stockport is supplying electricity right up to 
the Heaton Norris boundary, and the орон Council is prepared 
and anxious to provide electricity for the urbau district in the event 
of any breach of the existing arrangements with Manchester. Alter 
a lengthy interchange of views it was resolved that the committee 
should reply with definite proposals at the next meeting of the 
Council. 

Hove.—The Lighting committee have asked Prof. Kennedy his 
fee for reporting on the subject of carrryiug out the terms of the 
Aldrington provisional order, obtained in 1898. 


Huddersfield.—A report on certain alleged irregularities ia 
connection with the tramways department was presented to the 
Council on Monday. The report stated that rumours had been set 
and kept afloat relating to the execution of the electric tramway 
scheme, and reflecting on the competence and ability of the borough 
engineer and surveyor (Mr. Campbell) as the engineer in charge of 
the work. At the inception of the scheme, acute differences of 
opinion were developed between the officials, and those differences 
had been kept alive by prolonged criticism, which had probably 
produced misunderstandings The committee appointed to con- 
sider the matter had gone fully into it. The main questions 
involved were (a) whether the charges of undue interference, incom- 
petence and extravagance against the borough surveyor were well 
founded ; (b) whether he bad discharged his duties in а proper and 
capable manner; (c) whether he was entitled to the confidence and 
support of the Council. On all those que:tions the decisions of the 
committee are in favour of the borough surveyor. The report was 
adopted. It is expected that the first electric tramway route will be 
opened in January. | | | 

Ince.—A те on electric lighting is being furnished to the 
Council by Moon Lacey, CE and Sillar, of Westminster and 
Manchester. 
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Islington (London)— The Borough Council has decided to call 
in an expert to advise on the present condition of the electricity 
undertaking. It is reported in the local papers that in the first six 
months of 1900 there was a loss of £658. 

Lamp Trust in Russia.—4A contemporary states that the success 
of the recent Trust schemes in Russia has led to a combination of the 
Moscow and St, Petersburg manufacturers, to be shortly joined by 
those of Warsaw and other chief centres of the Empire, to form a 
trust and to petition the Government to raise the duty upon all kinds 
of foreign lamps imported into the Russian Empire by 50 per cent. 
Au undertaking is to be given by the new Trust to raise the 
standard of the Russian lamp industry, to build extensive factories at 
Moscow, and to give employment to over 5,000 persons. 


Lancaster.—The electrical engineer-in-charge (during the absence 
of Mr. W. A. Fraser at the front) having resigned his oflice, the 
Council have decided to appoint an engineer for electric lighting 
and traction. 

Leeds.—Extensions of the electric lighting mains were authorised 
this week. 

Leicester.—In a report of the Tramways sub-committee, the 
Council are recommended to adopt the overhead trolley system, to 
erect the power-station on land adjoining the refuse destructor works, 
to reconstruct the existing tramway lines, and to construct certain 
extensions and new lines of a total бое of 20 miles. 


Letter-boxes on Tramcars.—The electric tramcars at Coventry 
which ply between the outlying districts and the town have letter- 
boxes attached at the stopping places en route, where letters can be 
posted, which are collected on the arrival of the trams at the principal 
town termini. 


. Light Railways.—The Board of Trade have confirmed the Gos- 
forth and Ponteland Light Railway Order (1990), authorising the 
construction of a light railway between Gosforth and Ponteland ; 
the Wotton-under-Edge Light Railway Order (1900), authorising the 
construction of a light railway between Wotton-under-Edge and 
Charfield, Gloucester ; aud the Rhyl and Prestatyn Light Railway 
(Extensions) Order (1900), authorising the construction of light rail- 
waysin Rhyl, in extension of the light railway authorised by the 
Rhyl and Prestatyn Light Railway Order (1900). 


Lisbon,—The Lisbon Gas Co. holds an exclusive concession for 
electric lighting, but, so far as we have been able to ascertain, it 
only makes а sham use of this concession in order to prevent other 

ies from competing. 

The telephone system of the Anglo-Portuguese Telephone Co. has 
five exchanges and about 1,500 subscribers. 

The Lisbon Electric Tramway Co., whose head oftices are in 
London, holds a concession for the electric tramway now in course 
of construction. It is anticipated that the electric lines will be 
working towards the end of 1901. 


Llandudno.— Additional condensing plant, estimated to cost 
£1,213, is to be erected at the electricity works, and application has 
been made for a loan of £1,500. The Electric Light committee 
reported this week that Mr. H. Morton, resident engineer, had applied 
for an increase of salary, which had stood at £230 from the benin: 
ning. He pointed out that there had been a protit of £400 on the 
working of the firat completed year, and prospects were rapidly im- 
proving. The Council in committee had decided to postpone the 
consideration of the application until the close of the financial vear. 
Mr. Morton thereupon asked for a testimonial, which it was agreed 
t» give him. 

London County Council — At Tuesday's meeting, Battersea 

Borough Council was loaned £20,000 for electric lighting, and the 
Woolwich Council £15,000 for similar purposes. 
The Fire Brigade committee proposed to spend £750 on the 
installation of the electric light at the new East Greenwich fire 
анов, but the consideration of the subject was postponed till next 
sitting. 

The Highways committee recommended 

That, notwithstanding the provisions of the agreement entered into by 
the Council with Dr. А. B. W. Kennedy in accordance with the resolu- 
tion of the Council of Oct. 10, 1899, the Council do accept the offer of 
Dr. Kennedy to act as electrical engineer for the reconstruction, for electrical 
traction, of the tramways between (а) Westminster-bridge and Tooting, 
(b) Kennington-gate and Blackfriars, and (c) St. George's-circus and 
Waterloo-road ; that he be paid in respect of his services a commission 
equal to 4 per cent. on the cost of the reconstruction of the said tramways, 
andto l per cent. on the cost of buildings. 

This was agreed to without discussion. 

The same committee reported on the powera which the Council 
had obtained with reference to converting the tramways of London 
to an electric system. The committee regard it as desirable that 
the Council should have in its service an official competent to 
superintend generally the reconstruction for electric traction of the 
whole of its tramways, and that such ofticial should be appointed as 
soon as possible in order that he may make himself fully acquainted 
with the work to be carried out under the supervision of Dr. Kennedy. 
Such an officer would be competent to carry out the construction of 


new lines aud the reconstruction of the other parta of the Council's 
tramways, and to advise the Council generally on matters connected 
with the electric tramways. The total length of the tramways to be 
constructed and reconstructed was about 100 miles. The committee 
suggest that a salary of about £1,000 a vear should be offered, and 
proposed that the new oflicer should be in the chief engineer's 
department, and should have a position analogous to that occupied by 
the mechanical engineer. 


Long Baton.— Application has been made for sanction to borrow 
£15,000 for electricity worka. 


Madras (India).— There are now 40 cars running on the electric 
tramways in this city, 38 of which have single motor equipment and 
two double motor. The length of line is 10 miles. The tramways are 
owned by the Madras Electric Tramways Trust, whose line com- 
menced working as far back as May, 1895. "The tramways are 
worked on the overhead system with underground feeders. The 
station is equipped with E.C.C. electrical plant, the engines in use 
being two 200 J. H. P. by the Burnley Ironworks, and one 100 1. H. p. 
and one 200 1. n. P. Willans, the latter not yet erected. A 25 ІН P. 
Belliss engine drives the lighting plant. 

The Oriental Telephone and Electric Co. have two telephone ex- 
changes with 230 subscribers. The Government departments at 
Madras have their own telephone system. 

The system of charge for local telegrams at Madras is on a grad- 
uated scale—one anna per word for deferred messages, two annas per 
word for ordinary spied and four annas per word for urgent messages. 


Manchester. — At the adjourned meeting of the City Council, on 
Wednesday, Dr. Bishop moved the adoption of the report of the 
Electricity committee embodying the proceedings of the joint sub- 
committee of the Electricity and Tramways committees, recommend- 
ing the appointment of Prof. A. B. W. Kennedy as electrical expert. 
The report stated tbat Prof. Kennedy had an interview with the sub- 
committee in Manchester, when it was 5 to Prof. Kennedy 
that it was not expected that he would under the necessity of 
attending in Manchester to supervise the general work conducted 
either at Dickingon-street or Bloom-street stations, but it was desired 
that he should from time to time advise the committee and the 
resident engineer upon all points arising in connection therewith 
and with the supply of ele:tricity form Dickinson-street (and Bloom- 
street when completed), with a view to the working of tramways by 
electricity at the earliest practicable date. Prof. Kennedy undertook to 
send one of his assistants to superintend the work at Bloom- 
Street. After discussion upon the question of terms, the following 
memorandum was drawn up and mutually agreed to subject to the 
Council's approval :— 

' Prof. Kennedy’s inclusive terms for the services rendered will be a 
commission of 4 per cent. upon all works executed by him, estimated at 
£400,000. In the alternative Prof. Kennedy will, at the option of the 
Corporation, accept in lieu of the aforesaid commission an inclusive eum 
of £15,600, payable by half-yearly instalments.” 

Dr. BisHor said Prof. Kennedy had explained that he would not be able 
to give what might be called permanent superintendence. The committee 
never expected from him that which they would expect from а resident 
engineer ; all they wanted was to assure themselves that Prof. Kennedy 
would exercise such supervision as would give the committee confidenc2 
that the work was efficiently done. Prof. Kennedy had undertaken to send 
down one of his own assistants, who would be present at all times. There 
was no point of dispute between Prof. Kennedy and the committee. It 
would be seen that the committee had reserved the right to ask Prof. 
Kennedy to accept à maximum sum instead of commission, although the 
reduction might not be so very considerable. He thought the committee, 
after much labour, had come to a decision which was a good one for the 
citizens. 

Mr. PLUMMER asked whether the services of Prof. Kennedy's assistant 
were included in the £15,000 to be paid to Prof. Kennedy, or whether 
they had to pay the engineer in addition. 

Dr. BisHoP stated that that was included in the £15,020, but the 
£400,000 did not include the cost of the buildings. 

Mr. PLUMMER said the main point was that there was nothing in the 
scheme now proposed which was not the ОШ out of works already 
practically commenced and laid down by Mr. Wordingham, their own 
engineer. Was there to be any change in the scheme now proposed from 
that already developed ! 

Ald. Rawson said the sum of £15,000 to be paid for finishing work which 
had been well begun, and which had already cost the Council many 
thousands of pounds, seemed extremely large. Was that sum to be paid 
concurrently with the salary which, he presumed, they would have to pay, 
of £1,000 a year, to Mr. Wordingham, or would that payment begin when 
Mr. Wordingham's services were withdrawn! If those sums were to be paid 
concurrently it appeared to him to be very unbusinesslike and undesirable 
in all respects. 

Mr. PENNINGTON thought the recommendations of the Electricity com- 
mittee resembled the changing of horaes while crossing the stream. What 
astonished him in going through the reports which had been presented was 
not so much what Mr. Wordingham had not done as that he had been able 
to do so much considering the various details he had als» had to attend to, 
The Electricity committee, he thought, had got into a state of panic, and 
up went the price of electrical experts. One great fact stood out in the 
voluminous reporta—viz., that Mr. Wordingham in 1896 laid down a 
acheme for electric lighting, and that system had been recommended by 
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other experts for other large towns. In those towns it had been carried 
out to some extent, and bad been proved to be а great success. He 
thought Mr. Wordingham could be very well entrusted with the work. 

Mr. LAMBRRT said that a fortnight ago he thought Mr. Wordingham 
should be approached by the Electricity committee in order that some 
arrangement might be made with him. Не had had no communication 
with Mr. Wordingham, and did not desire to throw any obstacle in th 
way of the committee, beciuse he fully realised the difficultias they had 
before them, but he had reason to believe that under no circumstances 
whatever would Mr. Wordingham consent to remain in his present posi- 
tion after the end of March next. Mr. Wordiogham had stated in a letter 
that much of his echeme had been worked out, a considerable portion of 
the specifications were prepared, and everything would have been ready 
in time if be had not been hampered. He could not help thinking that 
if Mr. Wordingbam had been approached by the committee with a view 
to securing his services in the nature of a consulting engineer, or some- 
thing of that kind, the citizens would have been saved a very large sum 
of money. The committee, however, seemed to have made up their minds 
that it would not be proper to approach Mr. Wordingham, and they had 
therefore done the next best thing in endeavouring to secure the services 
of Prof. Kennedy. He thought, however, they had made a mistake in 
arriving at the conclusion that it was not desirable to secure the services 
of Mr. Wordingham. 

Mr. JOHNSTON was not aware that Mr. Wordingham had made up his 
mind to leave the service of the Corporation. There seemed to be a wrong 
impression as to the work already done. It wasquite true Mr. Wordingham 
had prepared specifications, but it did not follow that any other expert 
who might be called in would adopt thoee specifications; Не regarded 
Mr. Wordingham аз а most estimable and capable man. 

Dr. Віѕнор having replied, the resolution was adopted. 

The telephone problem was again discussed at the meeting of the 
Corporation on Wednesday, but further consideration was postponed 
until February. The Telephone committee has been instructed to 
confer on the subject with the Salford and other urban authorities 
within the Manchester telephone area and report to a future meeting. 


Maidenhead. —Sanction to a loan of £25,000 for electric lighting 
has been received by the Council. 


Marylebone (London) —At last night's meeting of the Maryle- 
bone Borough Council it was decided to apply to the Board of Trade 
for an electric lighting provisional order. 


Municipal Telephony.—'l'he Local Government Board has 
offered to grant a period of 25 years for repayment of any loan sanc- 
tioned by them for telephone purposes at Huddersfield, notwithstand- 
ing that the period specified in the licence was less than 25 yeara, 
The Council agreed that a licence for 25 years should be applied for, 

Nagasaki (Japan) —The extensive Imperial Government Steel 
Works which are being erectcd here, and for which large appropria- 
tions have been made from the Japanese treasury, are well on the 
road to completion. The works are of an extremely comprehensive 
nature, and have been designed to be as complete as those of any 
other similar undertaking in the world. They already cover an 
area of about 225 acres, off the excellent harbour formed by the bay 
of Wakamatsu. On the completion of the works, electric power is 
to be emp'oyed on a large scale. The works are to be divided into 
three principal departments, in addition to which an extensive 
electiicity generating station is to be established. 


Newton Abbot.—Edmundson's Electricity Supply Corporation, 
who possess a provisional order for this district, are negotiating for a 
tite for the station. 


Paris-Rome Telephone Service.— Work is being actively pushed 
forward on the French side of the Alps with the trunk telephone 
line between Paris and Rome, and the connections with Paris have 
been already р On the Italian side of the Alps the line is 
practically complete, the connections with Turin and Novi on to 
Genoa being all that remains in hand. It is fully anticipated that 
telephonic communication between the two capitals will be established 
early in the coming spring. 

Penny Postage.—From Jan. 1 Imperial penny postage will be 
established between the mother country and New Zealand. 

Peterborough.— The electricity supply works were formally 
opened on Wednesday. The consulting engineer for the scheme, 
which has cost nearly £20,000, is Prof. J. A. Fleming. Extensions 
are already being made. 


Private Bill Legislation.—The City and Brixton Railway Co., 
incorporated in 1898, has deposited a bill for powers to extend the 
time to acquire the necessary lands until August, 1903, or two years 
beyond the time originally granted, and to raise £100,000 additional 
sbare capital and £73,300 by debenture stock. 

As already announced, the directors of the District Messenger and 
Theatre Ticket Co. (Ltd.) have lodged a bill for powers to carry on 
and extend their business. This procedure is the outcome of the 
refusal of the Postmaster General to reduce the royalties payable by 
the company and to renew their licences for more than five 
year& Inthe preamble of the Bill the directors point out that they 

ave expended £140,000 in organising a messenger system, but that, 
up to the present, no dividend has been paid to the ordinary share- 
holders, although the Poet Oftice has received, by way of royalties, 
43 per cent. of the company’s net revenue during the last five years. 


It is contended that the conditions imposed by the Postmaster- 
General are so onerous as to cripple the company’s operations, and 
that, having regard to the large sum already expended, the com- 
pany's business should be secured to them for an extended number 
of years, and that the royalties should be considerably relaxed. The 
company therefore seek statutory powers to carry on their business 
within 6 miles of the General Post Office for 42 years from April, 
1903, with a payment to the Postmaster-(ieneral of £500 per annum, 
and an additional £100 for every 1 per cent. per annum paid as 
dividend to the shareholders over 5 per cent. 

The promoters of the Liverpool-Manchester mono-rail express rail- 
way have lodged their revised bill. It is stated that the attempt to 
disarm opposition has been very successful, as it is understood that 
the objections of the Mersey Docks and Harbour Board and the 
Cheshire Lines Committee have been met, and that Salford is practic- 
ally the only remaining opponent. It is now proposed to construct 
the line through Salford in a cutting. As to the Liverpool end of 
the line the scheme shifts the electric railway to the landward side 
of the Cheshire line, which will give the Cheshire Lines Committee 
access to the docks which they propose to construct. On the point of 
excessive speed, it will be submitted when the bill comes before a 
parliamentary committee, that the Board of Trade has sufficient 
posee to restrain the speed to safe and practicable limits. The capital 

ав been fixed at £2,000,000, or £100,000 more than was proposed 
last year, and the Earl of Dysart's name has been added as a pro- 
moter. 


Rochester.— The Council have instructed Mr. F. C. Raphael 
to advise them as to the value of the present distributing system of 
the Chatham, Rochester and District Electric Lighting Co. within 
tke city at a fee not to exceed 20 guineas, 


Serambau.—A correspondent writes us that there is, in this 
district, an opening for the introduction of small motors for пои 
sewing machines &c., motors for pumping out water from an 
in mines, for wood sawing, coffee pulping, &c. The Government 
might safely be approached regarding electric lighting. Motor cars 
are shortly to be introduced to meet the urgent need for better 
systems of transport. The country is very hilly, and there are 
a number of small waterfalls. 


Stockton.—The formal opening of the electricity works took 
place on Tuesday, when current was turned on and the public streets 
and shops illuminated. The main contract has been carried out by 
the Brush Company. £28,000 has been borrowed. Cables have 
been laid in the principal streets, and altogether there are 3 miles 
of distributor and 1} miles of feeder cables. Extensions of the street 
mains have already been arranged for. The charge for current is 
6d. per unit for the first hours maximum demand per day, and 
24d. per unit after. The charges for power are 5d. and 1d. respectively. 


Swansea.—The Local (iovernment Board have declined to 
sanction the application of the Corporation for a loan of £10,000 for 
wiring premises on the “ easy payment" system, as the Board state 
that the Corporation have no authority under their sct to carry out 
the work themselves. An agreement has now been entered into for 
a private company to execute the work. Tho Elactric Lighting and 
Tramways committee have decided to supply electric current to the 
Harbour Trust, 


Telegraphic Communication with the Continent.—The Post- 
master-General last Friday received a deputation from the Liverpool 
Chamber of Commerce and other bodies regarding the delay in tele- 
graphic communication between Liverpool and the Continent, and 
the congestion of traffic at St. Martin's-le-Grand. Jt was stated that 
the cotton market reports were telegraphed twice a day to Havre 
and Bremen via New York, as by that route they reached the Con- 
tinent two hours earlier than via London. 

Lord Lonponperry replied that the fault lay partly with foreign 
countries, and the points raised by the deputation would have to be placed 
before the various foreign Governmenta. The granting of increased com- 
munication between Liverpool and other towns would depend very much 
upon the amount of work which could be promised in return for the extra 
wires. There was a financial aspect of the question, and, thereforc, the 

would have to be consulted. 

The petition which was presented by the deputation gave a detailed 
account of the successive efforts of the Liverpool Chamber to secure 
increased facilities for telegraphic communication between Liverpool 
and the Continent during the past 16 years. The petition stated 
that it is still found best to communicate from Liverpool with the 
Havre and Bremen cotton markets by way of New York rather than 
through London, as a saving of two hours is, in this way, effected. 
It is asserted that the average time now taken by Continental 
messages is longer than it was five years ago, and, finally, the petition 
contains the following recommendations :— 

(1) That the direct wire to Hamburg be worked, if possible, оп the 
Duplex-Hughes system ; (2) that the direct wires promised to Madgebury, 
Lyons, Zurich, and Buda-Pesth be established, and that Munich and other 
important business centres of the Continent be connected with thia 
country and Liverpool by direct wires; (3) that new cables to 
Germany, Belgium, and the Netherlands be provided ; (4) that the 
French Government be urged to establish (4) direct wires between 
Havre and the cotton manufacturing towns of the north and east 
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of France, (b) telephonic communication between Paris and French 
provincial towns ; (5) that Germany, France, and other countries of the 
Continent be urged to adopt the best possible system of delivery of tele- 
grams ; (6) that investigation be made into the question of congestion of 
traffic at St. Martin’s-le-Grand, and that means be taken to relieve such 
, congestion speedily, by providing mure facilities, including more wires, 
there or at another English centre, for the rapid transmission of Con. 
tinental messages; (7) that in order to obtain means for effecting some of 
the improvements desired the attention of Her Majesty's Treasury be 
drawn to the necessity of applying some of the large profits of the Post 
Office and some of the increased ('ustoms revenue derived from Liverpool 


to telegraph purpot es. 
York. — The | 
taking of the City of York Т ramways Co. for £12 000. 
will probably he reconstructed and equipped electrically. 


B. E. T. Athletic Club.—The athletic club attached to the B.E.T. 
Company recently held its second general meeting, the chair being 
Devonshire, who stated that the ground at Shep- 
herd's Bush was now being used for football and that the team had 
won four matches out of the first five played. On Friday last the 
club gave a successful smoking concert at Anderton's Hotel, London. 


taken by Mr. J. 


TRADE NOTES AND NOTICES. 


[ Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 

The Leeds Lighting committee will receive tenders for two 
tets of electricity generating plant, comprising two 2,000 n.H.P. 
engines, two two-phase 1,400kw. alternators an excitera, and two 
sets of surface condensing plant. Further particulars are given in 
an advertisement, and conditions may be obtained from the manager 
of the department (Mr. Harold Dickinson), 1, Whitehall-road, Leeds. 


5 to town clerk (Mr. W. J. Jeeves), Town Hall, Leeds, by 
ec. 31. 


Farnworth District Council invite tenders for eight (6-passenger 
tramcar bodies, motors, undertrucks, controllers, &c. An advertise- 
iment gives some further particulars, and specifications may be seen 
at the oftices of the consulting engineers (Messrs. Lacey, Clirehugh, 
and Sillar), 2, Queen Anne’s-gate, Westminster, and 78, King street. 
Manchester. Tenders must be lodged with the clerk (Mr. W. 
Tyldsley), Council Oftices, Farnworth, Lines, by Jan. 10. 


Dublin United Tramways Co. require tenders for general stores, 
including car fittings, castings, electrical ;supplies, &c., for the year 
ending Dec. 31, 1901. An advertisement gives further particulars, 
and tendera, addressed to the Chairman, must be lodged with the 
eecretary, 9, Upper Sackville-street, Dublin, by 31st inst. 


Tenders are invite 1 for the supply and delivery of various stores 
and electrical apparatus for the district asylum, Mullingar (Ireland). 
Further particulars are set out in advertisement, and forms of tender 
may be obtained from the resident medical superintendent. Tenders 


to be addressed to the Committee, District Asylum, Mullingar, by 
Jan. 3. 


Edinburgh 5 invite tenders for an extension (about 100 
lamps) of the electric lighting installation at the City Chambers. 
Specifications may be obtained from the resident eng neer ae F. A. 
Newington), Dewar-place, Edinburgh, and tenders must lodged 
with the town clerk (Mr. Thomas Hunter, W. S.) by 31st. inst. 
advertisement, 


Rathmines District Council require tenders for boiler-house and 
engine-house plant, condensing apparatus and pipework, switchboard 
extension, mains, and public incandescent lighting. Tenders to clerk 
(Mr. F. P. Fawcett), Town Hall, Rathmines, Dublin, by 4 p. m., Jan. 10. 

Partick Burgh -Commissioners require tenders for steam dynamos, 
lattery-charging motor, booster and balancer. Tenders to town 


clerk (Mr. Jas. Donaldson), 97, West Regent-street, Glasgow, by noon 
of Jan. 7. 


Middleton Corporation invite tendera for su perheaters, economisers, 
feed pumps and pipes, tanks, steam and exhaust pipes, valves and 
accessories. Tenders to Town Clerk by Jan. 2. 


Brighton Corporation require unarmoured and armoured lead- 
covered electric cables for year ended Dec. 3l, 1901. Tenders to 
Town Clerk, Town Hall, Brighton, by 24th inst. 


Visitors committee for County Asylum, Winwick, near Warrington, 
require tenders for wiring, &c. Tenders to Clerk, County Offices, 
Preston, by Dec. 29, 

Hendon District Council invite tenders for electricity АЕ 


pant and apparatus. Tenders to Clerk, Public Offices, The urroughs, 
endon, by 4 p.m. Dec. 31. 


Battersea (London) Borough Council invite tenders for ordinary 
and prepa ment electricity meters. Tenders to town clerk, 
Municipal-buildings, Lavender-hill, S. W., before noon Feb; 1 next, 


"ee 


City Council have decided to acquire the under- 
The lines 


Ayr Corporation require tenders for the construction of tramway 
5 way, raillaying, &c., of about 51 miles of tramways 
enders by 28th inst. 


Swindon Corporation require three steam dynamos, balancer, and 
motor generator. Tenders to acting town clerk by Dec. 24. 


Thetford Town Council require tenders for wiring the new Town 
Hall. Tenders by Jan. 1. 


Worthing Corporation require tenders for a main switchboard 
Tenders to Town Clerk by noon Dec. 31. 


The Metropolitan Asylums Board require tenders for wiring the 
new asylum at Tooting Bec. Tenders by Jan. 2. 


Harrogate Corporation require two boilers, with fittings and 
economiser. Tenders by 25th inst. 


Manchester Ship Canal Warehousing Co. require 22 electric jib 
cranes, Tenders by Jan. 4. 


Manchester Tramways committee require tendera for rail bonds 
Tenders to chairman by Saturday, 22nd inst. 


Salisbury Corporation invite tenders for a refuse destructor, two 
boilera and two steam pumps, Tenders by 28th inst. 


Ayamonte (Seville) Municipal Council require tenders for the con- 
cession for electric lighting. The street lighting is equivalent to only 
2,250 c p., and the price to be paid is £223 per annum. Tenders by 
l4th prox. 


The Director-General of Public Worke, Madrid, requires tender 
for the construction of an electric tramway from Ferrol to Santi 
Maria de Neda. Tenders by 15th prox. 


TENDERS RECEIVED AND ACCEPTED. 


Brighton Corporation received the following tenders for poin's, 
crossings, sole-plates, manhole covers, with frames, tie-bars, fish- 
bolts, and other bolts for fastenings, in connection with the municipal 
tramways :— | 

Section A (Points, &e.).—Askham Bros, and Wilson, Ltd. (accepted), 
£1,943. Os. Od. ; Steel Casting Co., £2,133. 2з. 6d. 

Section B (Sole P'lates).—Aekham Bros. and Wilson, Ltd. (accept d) 

760. 8s. 4d. | 
* Section C (Manhole Covers, &c.).—G. Cash & Co. (acceptzd), £276. 38 94. 
Watson, Gow & Co., £535. 23. 6d.; Askham Bros. & Wilson (Lid. 
£466, 28. 6d. ; J. and A. Law, £452 ; Mechan & Sons, £429. 2+. 6d. ; T. H. 
Smith, £415. 2s. 6d. ; J. Melborne (Ltd.), £383. 38. 9d. ; Hill and Smitt, 
£347. 133. 94. ; Bird & Co, £327. 17s. 6d.; Ruabon Foundry Со, 
£525, 128. 6d. ; C. G. Reed & Son, £324. 178. 6d. ; Brown and Green, 
£293. 5s. ; Pontifex & Co., £288. 78. 6d. | 

S:ction D (Tie-bare, &c.)—Askham Bres. and Wilson (acc tech. 
£913. 128. 7d.; J. Hitchen, £1,630; C. G. Reed & Son, £1,250: 
A. Horten, £1,141. 17а. 63. ; Patent Nut and Bolt Co., £1,090. 73. 94. ; 
Baylis, Jones and Baylis, £1,090. 78. ба. | | 
Tenders from Howard Smith, the Lorain Steel Co., E. Le Bas & Co., aui 
Ibbotson Bros. were not to specification. 

Brighton Town Council have accepted the tender of Macartney, 
McElroy & Co. for the construction of the permanent way of tle 
electric tramways, &c., at £102,487. 14s, 5d. 


The London County Council have accepted the offer of Меззгз. ды 
farlane & Co. to erect the lamp standards now being manufacture 
by them for the electric light installation on the Embankment aud 
Westminster Bridge, for £178. 10s. Gd. 


Dublin Corporation received the following tenders for the erection 
of electricity station buildings on the Pigeon House site : Stewart & 
Co., Belfast, £11,000 ; Good & Co., Dublin, £47,000 ; Martin & Co, 
Dublin, £47,000; and Pearson & Co, London, £523,009. It was 
decided to instruct the borough surveyor (Mr. S. Harty) to Teport on 
the tenders at the next meeting ot the Electric Light committee. 


Heywood Corporation have accepted the tender of Messrs. W. J. 
Fryer & Co. (Ltd.) for wiring premises in the district on the eas}- 
payment system. 

Ayr Corporation have accepted the tender of Messrs, llurst, 
Nelson & Co. (Ltd.) for the supply of electric tramcars for their 
electric tramway scheme at £5,673. 

Barnes District Council have accepted the tender of the Schattner 
Electricity Meter Co. for the supply of 100 meters at £315. 

At a special meeting of the Portsmouth Town Council on Tuesday, 
the following tenders for electric tramway plant, &c., were accepted :— 
Dick, Kerr & Co, (permanent way and feeders) ......... £202,409 6 4 
Macartney, McElroy & Co. (overhead construction) .. 18,28) 0 0 


BUSINESS NOTICES. 

Messrs. D. Urquhart and J. M. Small (carrying, on business M 
Urquhart and Small) consulting electrical engineers, 17, Monge 
street, London, S.W., have dissolved partnership. Debts by 
Mr. J. M. Small. 


Mr. A. P. Lundberg, 477-487, Liverpool-road, N., has appointed 


Mr. Edward Unsworth, of 8, Greenhill-street, Greenheye, Man- 


chester, his representative for Lancashire. 
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BANERUPTOIES, LIQUIDATIONS, &c. 
The Macroom and District Electric Lighting Syndicate (Ltd.) is to 
be wound up voluntarily. Mr. Н. Shaw, 43, Rosamond-street East, 
Manchester, 1s liquidator, to whom claims by Jan. 29. 


Claims against the Manchester Electrical Works (Ltd.) are to be 
sent to the liquidator, Mr. J. Fitzpatrick, 147, Leadenhall-street, 
London, E.C., by Feb. 1. 

The creditors of Shirras, Laing & Co., electrical sundriesmen, 
Aberdeen, will meet at Edinburgh on Dec. 27 to appoint trustees. 
Claims have to be sent in by April 4. 


Plant for Sale.—Messra. Wheatley Kirk, Price & Co., 46, Watling- 
street, London, E.C., advertise for sale a Willans-Crompton lighting 
set. 

Westinghouse Plant.—Belt-driven, single-phase Westinghouse 
alternators are well illustrated and described in circular No. 1,036 
issued by the Westinghouse Company. 


Insulators and Fittings for Electric Tramways.—Mr. F. 
Winter, 8, Redcross-street, London, E.C., has issued a pamphlet 
describing and illustrating a number of accessories for electric tram- 
way working manufactured in vulcanite. These include insulators, 
insulating bolte, brake handles, soft rubber fittings, &c. Mr. Winter 
claims that long experience in the manufacture of vulcanite goods, 
and an extensive acquaintance with the requirements of the elec- 
trical industry in regard to this special branch of work, enables the 
Harburg Indiarubber Co., whom he represents as sole agent for the 
United Kingdom and the colonies, to satisfactorily cater for these 
special requirements, Light weight, compactness, strength and 
durability are among the advantages claimed for these goods. 


Diaries, Calendars, &c.—A useful diary is sent out by the 
Gloucester Railway Carriage and Wagon Co , which contains a large 
variety of illustrations of forms of vehicles for almost all purposes. 
For vehicles for railways and tramways the company have special 
facilities. In addition, the Diary” will be found especially handy 
from its size and get up. 

From Messrs. G. Street & Co, 30, Cornhill, E. C., the well-known 
advertising contractors, we have to acknowledge a well-executed, 
framed and glazed calendar for 1901—an old favourite. 

From the Eastern Telegraph Co. comes a useful pocket diary and 
perpetual calendar, accompanied by a map showing the cables of the 
world, &c. 

Fire.—A serious fire occurred on Saturday night, between 9:30 
and 10 p.m. at Millwall docks, on the river Thames, and the 
premises involved included those of Hooper's Tel h and India- 
rubber Works, Ltd. Before the fire brigade arrived the testing 
offices, cable shed and mill were well alight, and were ultimately 
totally destroyed. A portion of the premises occupied by the engine 
rooms and machine shops was badly damaged, but the main engines 
were uninjured. We learn that no finished cable on the premises 
was burnt. At midnight the fire reached its height and had attacked 
the adjoining рени of Messrs. W. Е. Dennis & Co. Ву sheer 
hard work the firemen were soon able to confine the conflagration to 
the buildings originally attacked, but the fire was not completely 
extinguished until early Monday morning. It is impoesible to esti- 
mate the total damage caused by the fire. Hooper's Company were 
engaged on three contracta for the Great Northern Telegraph Co. 
and two large contracts for heavy cable for the War Office. Efforts 
are being made to arrange for the temporary carrying on of the 
works until permanent arrangements can be made. We are informed 
that, although some damage was caused to the premites of Messrs, 
W. F. Dennis & Co,, the firm's business will not be interfered with 
in any way. 

Customs Dues.—Notification is given by the India Office that 
dynamos, accumulators, motors and electric fans imported into India 
are to be treated for tariff p es as “machinery,” and as such, to 
be exempt from import duty. Electric lamps and cables will continue 
to be treated as “ appliances," and be liable to duty. 

Exports of Electrical Apparatus and Material.— The followi 
list gives official particulars of tke exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 12 to Dec. 18, 
with the ports of destination :— 

Africa—Cape Town, £310; Durban, £99. Australasia—-Fremantle, 
£1,349 ; Melbourne, £2,232 (including £€09 telegraph material); Perth, 
2135; Sydney, £2,668 (including £1,264 telegraph material) Azores 
Fayal, £927 (telegraph apparatus). Belgium—Ostend, £194. Brazil — 
Rio Janeiro, £565 (telegraph material). British Guiana—Demerara, £720 
(telegraph material) China— Shanghai, £205. Colombia—Santos, £417. 
France Paris, £16. Germany—Hamburg, £300. Holland—Amsterdam, 
£55 ; Rotterdam, £23 (telegraph wire). Hong Kong, £1,037. India— 
Calcutta, £729 (including £212 telegraph material). Japan —Nagasaki, 
£22. Russia—Kure, £5,458 (telegraph cable); Libau, £040 (telegraph 
apparatus). Siam — Bangkok, £64. Straits Settlements—Singapore, £901. 
Total £19,362, inst £20,973 in the corresponding week last year 

Dec. 13 to Dec, do. 


PATENT RECORD. 


— —— 

The following list of Applications for Patents and Specifications published 

has been compiled for this journal by Messrs. J. C. CHAPMAN & Co., 

Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 

able information in connection with Patents, Designs, and Trade Murks 
may be obtained. 

APPLICATIONS FOR PATENTS. 
М№оте. — The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 


parentheses are those of communicators of inventions. When complete spe ci- 


fication accompanies application, an asterisk is affixed. 
October 6, 1900. 

17,715. C. J. Vartcas. Weymouth. Improvements in torpedo-steering 
and appliance to permit of wireless telegraphic influence being 
received by submerged torpedoes for steering or other purposes 

17,722. C. M. STEAD and F.Scorr. Leeds. Improvements in or in con- 
nection with electric light fittings. 

17,725. C. M. STEAD and F. Scorr. Leeds. 
incandescent electric lighta. 

17,724. C. T. BATCHELOR. Birmingham. Improvements in dynamo- 
electric generators. (J. G. H. Batchelor, Brazil.)* 

17,757. W. P. THompson. London. Improvements in and relating to 
electrode plates. (The Akkumulatoren und Elektricitits-Werke 
Aktien Gesellschaft vorm. W. A. Boese & Co., Germany.) * 

17,765. P. ScHARF. London. An improvement in connecting the glow 

bodies of incandescent electric lamps to the leading-in wires. 

17,773. S. Z. DE FERRANTI. Lancashire. Improvements in alternating 
current electric generators. 

October 8, 1900. 

17,811. F. H. Bowman and T. A. Rose. London. 
arc lamp. 

17,829. J. WILKINSON. London. An improved device for measuring 
upward pressures and particularly for enabling the trolley arms of 
electric tramcars and vehicles being set to exert a certain upward 
pressure on the wire. 

C. SnHoBE and C. Heap. Manchester. 
phones. " 

T. von ZwEiaBERGK. London. Improvements in the operatiog 
mechanism of electric controllers. | 


October 9, 1900. 
Improvements in or relating to electric 


London. 


An improved fitting for 


An improved electric 


Improvements in tele- 


17,846. 
17,865. 


London. 


17,904. J. ELI is. 
meters. 

17,916. M. W. W. MACRIE and E. J. GLYN. Improvements in 
dynamo-electric machines. 

17,917. H. W. WEBB. London. Improvements in means and apparatus 
for relaying electrical currents. 

17,929. C. ADnAMs-RANDALL. London. Improvements in telephonic re- 
pesters or relays aud circuits connected therewith and theref г. 

17,952. C. F. CaBrr. London. Improvements in phonographs, grapha- 

hones and like sound-reoording and reproducing apparatus. 

17,941. H. B. Swirr. London. Improvements in or relating to electrical 
arc lampe. 

October 10, 1900. 

18,000. W. E. ROwLAN DS. Liverpool. Improvements connected with 
overhead trolley poles used in electrical traction. 

18,001. J. P. Нлл. Manchester. Improvements in or applicable to 
switches for electro motors. 

18,006. Н. Tucsy. London. Improvements in conduits for electric con - 
ductors.’ 

18,017. F. Myers. London. Improvements in phonographs.* 

18,051. М. G. KzLLooc. London. Improvements in telephone systems.” 

18,036. A. J. Boutt. London. Improvements in or relating to thermo- 
electric generators. (A. Tissier, France.) 

18,044. G. E. Heyt-Dia. Liverpool. Improvements in or relating to 
covering the conductors of multiple or other telegraph or 
telephone low-capacity cables. 

18,045. G. E. Hzyr-Di4 and W. E. Нїтсн. Liverpool. Improvements in 
distributing heads or terminal boxes for electric cables. 

18,046. J. Potranorr. Liverpool. Improvements in receiving appa:atus 
for photophones and photophcnographs.* 

18,056. E. J. Kiss. London. Improved encasement for electric cables 

18,058. E. Dinorrs. London. Improvements in magnetic rotary motors.“ 

18,059. G. В. Marzi London. Improvements in electrical earth lines.“ 

October 11, 1900. 

18,066. A. M. CRookzR and F. N. McDowarp. Kiogston-on-Thame:. 
Improvements in electrical exercising apparatus. 

18,099. F. Porscus. London. Improvements in or relating to electrically- 
driven vehicles. * 

18,114. C. SCHALLER. Liverpool. Improvements in polyphase alternating- 
current transformers.“ 

18,119. H. D. BABLow and L. Bartow. London. Improvements in con- 
nections for electric fuse-boards, switches, and like apparatus. 

18,127. T. von Zweiaperck. London. Improvements in the distribution 
of electricity to a plurality of electromotore. 

October 12, 1900. 

18,156. W. P. MiLzs. Grove Park. An improved method of automatically 
regulating the flow of liquids, gases, electricity, chemicals and 
powders, 

18,175. P. Rorzn. London. An improved advertising clock either com- 
bined or not with an electric alarum or call.“ 
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18,184. 


18,233. 
18,254. 
18,235. 
18,254. 


18,269. 


18,281. 


18,282. 
18,283. 


18,298. 
18,315. 
13,347. 


18,357. 
18 372, 


18,576. 


18,434. 
18,451. 
18,471. 
18,472. 


18,497. 
18,498. 


18,259. 
18 534. 


13,557. 


18,613. 


13,614. 


18,615. 


18,615. 
18,617. 


18,618. 


18,645. 
18,649. 


18,658. 


18,661. 
18,681. 


18,705. 
18,707. 


18,718. 


THE SPIRAL Grose (LTD.) and E. A. Liver. London. Improve. 
ments in shades of electric incandescent lamps. 
October 13, 1900. 
R. F. Hatt. Birminghim. Improvements relating to electric 
terminals for cable connections. 


R. F. Hatt. Birmingham. Improvements in electrical switches 
or contact-breakers. 
L. N. WILLIAMS. Bristol. Au improved lighting device for 


electrically lighting miners' safety lamps. 

P. Browns. London. An automatic switch to be used on wires 
carrying electric currents for the purpose of cutting off these 
currents when the main wires break from any cause or are other- 
wise interrupted. 

E. A. AsHcnorr and J. SWINBURNE. London. Improvements in 
or relating to the electrolyais of fused chlorides or metallic salte. 

H. W. LEONARD. London. Improvements in the control of 
electric motora and similar devices from several different points, 
апа in the means therefor. 

J. А. JEckELL. London. Improvements in the junction boxes 
for electric cables and in forming branch connections therefrom.* 

J. HETHERINGTON and THE BRITISH ELECTRIC TRANSFORMER 
MANUFACTURING Co. (LTD.). London. Improvements in janction 
boxes suitable for connecting electric conductors. 


. A. F. Berry and THe British ELECTRIC TRANSFORMER MANUFAC- 


TURING Co. (Lrp.). London. Improvements in electric trans- 
formers. 

October 15, 1900. 
C. B. WALKER. London. Improvements in elecirie couplings. 
А. W. GREELY. London. Improvements in telegraphic codes. 
V. I. Fegsny. London. Switch apparatus for electrically- 
propelled vehicles. (Allgemeine Elec ricitäts - Gesellschaft, 
Germany.)“ 


G. E. HEYL Dra. Liverpool. Improvements in and in apparatus 
for tapiag insulated conductors. 

L. SCHREINER and G. E. N. MicHavx. Loudon. An operating 
device for the regulating mechanism of the electric ignition of 
explosion motors. 

R. P. STRACHAN. London. Improvements in or relating to trolley 
poles for electric traction and power purposes. 


October 16, 1900. 
C. OLIVER London. Improvements in or relating to the feeding 
mecbanism of arc lamps. 
W. A. McCarLUM. London. 
railway cars and other uses.* 
W. E. PucsLEY, H. M. DzscHER, V. L. DoucLass, and W. J. 
Rosixson. London. Improvements in electric are lamps.“ 
Е. U. KixsEY. London. Improvements in phonograph-record 
carbon receptaclee.* 
October 17, 1900. 
J. D. MILLER. Glasgow. Improvements in coin-freed apparatus 
chiefly for telephone instruments. 
W. Dewar. Dundee. Improvements in automatic guards or 
protectors for electric or other tramway cars. 
L. SCHRAMM. Westcliff-on-Sea. Improved electric heat generator. 
Н. S. ANDERSSON. London. Improvements relating to electrically 
operated clocks.* 
October 18, 1900. 
Н. OPPENHEIMER. London. Improvements ia and connected 
with lightning arresters and high voltage guards or heating coila 
for telephonic purposes. 


Circuit controller for electric street 


TRE British THowxsoN-HousroN Co. (Lrp.). London. Improve- 
ments in rectifiers for periodic electric currents. (А. D. Lunt, 
United States.)* 

THE British THomson-Houston Co. (Ltp.). London. Improve- 
ments in end play devices for rotary electrical machines. (Н. 
Geisenhoner, United States.) 

Tus British THomson-Hovustron Co. (LTD.). London. Improve- 
ments in electro-magnetic blow-outs or fuse boxes. (E. M. 
Hewlett, United States.)“ 

THE BRITISH THoMsoN-HousTox Co. (Ltp.). London. Improve- 


ments in electric controllera. (F. E. Case, United States.)“ 

THE British THoMsoN-HousTON Co. (Ltp.). London. Improve: 
ments in bigh-potential electric circuit-breakers. (E. M. Hewlett, 
United States.)* 

THE British THomson-Hovuston Co. (Ltp.). London. Improve- 
ments in electrical indicating and measuring instruments. 
L. T. Robinson, United States.)“ 

A. PARKER. Manchester. Improvements in electric furnaces. 

Н. EpMunps. Improvements in or connected with apparatus for 
making tubes of lead or the like, and for sheathing electric cables 
with lead or the like. 

P. DER CHIMKÉVITCH. London. А new or improved system of and 
apparatus for secret electric transmission. 

October 19, 1900. 

S. G. Brown. London. Improvements in wireleas telegraphy. 

H. Srupson and R. THoMLINsoN. Liverpool. Improvements in 
electric fire alarms. 

J. Haves. London. Improvements relating to electrically-heated 
laundry irons and like appliance:. 

H. H. Lake. London. Improvements relating to wicro-tele- 
phonic apparatus. (The Telephon-Fabrik Actiengesellschaft vorm. 
J. Berliner, Germany.) . 


W. Seck. London. Improvements in magneto-electric ignition 
devices.“ 


18,729. J. G. Lesion and G. Pinix. London. Improvements in or con- 
nected with the generation of e'ectricity. 


October 20, 1900. 

J. Jonxstox.  Gla«gow. Improvements on those systems of 
electric tramways and railways in which current is collected 
from two ineulated conductors (positive and negative), such 
improvements being in connection with crossings and turn-outs. 
18,742, C. T. Briscoe. Halifax. Improvements in electric lamp holders. 
18,757. C. R. BRLLAMV, W. J. TunNER, and D. R. W. HARDMAN.. Liver- 

pool. Improvements in safety devices for the trolley poles of 

electric cars. 
18,762. S. С. Brown, 
18,779. 


18,741. 


London. Improvements in wireless telegraphy. 
С. CugAL and H. J. Милмев. London. Improvements in elec- 
trical circuit clo:ers, particularly adapted for use with the 
indicators of railway signals. 
18,789. F. L. CATENHUSEN, London. 
electricity meters. | 
18,793. W. CHaPMaAN. London. Improvements їп or relating to electric 
railway s operated on the conduit system. 
18,794. W. CHarman. London. Improvement in insulators. 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can now be obtained at the uniform price of 
8d. each. 
1900. 


11,406. ZeaprN. Electrical equipment of railway vehicles for the purposes 
of lighting, heating and ventilation. 

11,429. VoaEkLsANG and LixDENsTRUTH. Elec'romagnet of high attractive 
force. 

11,557. PorrER. Ballast resistances and cutouts for Nernst lamps. 

11,558. Wurts. Systems of lighting by Nernst or like electric lamp: 

11,559. Worts, POTTER and Hangs. Starting apparatus and cutouts for 
Nernst and like electric lamps. 

11,597. Ossury. Flexible conduits for electrical conductors. 

11,659. HAASE and Roper. Electric cutout plug. 

11,797. BRITISH THomson-Houston Со. (Lrp.) (Thomson). 
devices for alternating electric-current circuits. 

11,819. Sizmex3 Bros, & Co. (Lro.) (Siemens and Halske Aktienge:ll 
schaft). Instrument for measuring rotary field currents. 

11,915. 

12,003. 

12,009. 

12,321. 

12,434. 


Improvements in and relating to 


Regulating 


Toms. Trolleys for electric railways or tramways. 

WETTER (Gomant). Dynimo-electric mine explodera ог арр 
ratus for firing explosives. 

Lake (Gordon). Apparatus for receiving and recording messages 

Karrerte. Collector or commutator for electrical machines. 

LIXE (Burke, Kaufhold and Russell). Manufacture of carbon for 
electrical and otber purposes. 

12,672. VogLKER. Manufacture of glass by electrical heating and apparatus 

therefor. 

12,673. VoxL KE. Manufacture of glass by electrical heating. 

12,733. Роріх. Art of reducing attenuation of electrical waves and appr 
ratus therefor. (Date applied for under Iuternational Convention 
Dec. 14, 1899.) 

MacRae and MacRae. Storage battery electrode. | 

Ввттїзн Тномзох-Ноизтох Co. (Lro). (Berg.) Methods of operating 
dynamo-electric machines. 

Roorer. Storage batteries. 

British THOMSON-Houston Co. (LTD.). (Emmet.) 
electric conductors. 

Barrisu THoMsox-Housrox Со. (Ltp.) (Lunt). Systems of electri- 
cal distribution. 

British THomson-Houston Co. (LIp.). (Emmet.) 
el:ctric conductors. 


13,095. 
13,720. 


15,816. 
15,969. 


15,972. 
15,975. 


Insula'e! 


Insulated 


COMPANIES' MEETINGS AND REPORTS. 


— 


Marconi's Wireless Telegraph Co. (Ltd.). 


The fourth ordinary general meeting was held on Tuesday under the 
presidency of Major S. FLoop Pace (managing director). : 

The SECRETARY (Мг. Н. W. Allen) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, you will see that the balance-sheet 
is for a period of 13 months, the reason being that Aug. 31 was the day 00 
which we formerly closed our books, aud it was found to be inconvenient, 
and also when the time comes for the International Company to 5 
paying dividends, their financial year ending on June 30, we must give 
them time to make up their accounts, and, therefore, we have changed the 
end of our financial year to Sept. 30. Turning now to the report 
on capital account, the only change is that £1,000 additional ne 
have been issued. А note to this item says: Of the unissue 
shares 12,500 are aubject to the option reserved by an agreement © 
Aug. 30, 1900." That transaction has now been closed. The cou 
pany have received under it £37,500, but only £1,076 of that amount 
comes into the present accounts. On the other eide of the PTER 
stock, as you will see, has been increaied from £4,515 to £911. 
The plant and machinery, which last year was under £300, 18 nox 
£1,692. Patents, which stood last year at £77,010, have increased ie 
£78,164. We hear a great deal regarding German patents, and every E 
who has German patents thinks he something of value. This 1з espec J 
the idea on the Continent, and it appeared a little more than a year 80 
that we were in difficulties with the German patent office, Му colleague? 
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asked me to go to Berlin, and I was then able to explain to the German 
patent office authorities something about the Marconi wireless telegraph 
system. Їп Germany anyone may oppose the issue of а patent, and, 
as & matter of fact, from 40 to 60 per cent. of such applications are 
refused. We were unable to quite convince the gentlemen referred to of the 
merits of the Marconi system so we offered to give them a demonstration 
as practical proof, especially as they thought there were certain parts of 
the apparatus which had been anticipated. By arrangement we manufac- 
tured the apparatus which we demonstrated with according to the patents 
wbich they regarded as an anticipation of our own. I was accompanied to 
Berlin by Dr. Fleming, and a commission appointed by the Berlin authorities 
met us at Borken, where our assistants were at work, and we demonstrated 
to their satisfaction that that which they had regarded as an anticipation 
would not work at all, whereas we were working and are still working at а 
distance of 20 miles with complete ease and regularity. The result is that 
we have obtained our German patents this month. Our agent aleo con- 
tiders that our further applications for German patents—and there are 
several--bave a very good chance of being granted. I should like to say 
one thing with regard to the German and Unites States aystems of grant- 
ing patents. In this country а patent committee sits at the Board 
of Trade, and consists of the Lord Chief Justice, Lord Justice Fry, 
Mr. Fletcher Moulton, the President of the Chartered Institute of Patent 
Agents, and others. A short time back I was examined before that 
committee, and I went prepared to argue against the introduction into 
this country of either the German or the United States system of 
granting patents. I congratulate this country on the resolution of the 
committee not to introduce into this country any portion of the 
United States or German system of granting patents. It is, in my 
opinion, most improper to give to officiala—paid officiala—power to 
reject applications for patents. I will reserve my remarks on Mr. Mar- 
coni’s new patents to a later stage. With regard to the arrange- 
ment with the International Company, by which this, the parent 
corpany, has received £100,000 in fully-paid shares ; you will see the 
auditors have not carried this amount out. As to the value of these shares 
we cannot tell you. There are very few transactions in them, but the 
shares on which 5s. has been paid are being sold, when they are sold, from 
78. 6d. to 88. or 8s. 6d. We have not at present put any value upon them, 
but I anticipate that either myself or my successor will one day have the 
gratification of congratulating the company on the great value of this 
£100,000 of shares in the International Company. You will see that cash 
at bankers and at deposit stands at £9,005, and that the profit and loss 
account balance, which is the total amount from the commencement 
of the company’s operations, comes to £24,858. The expenditure up to 
Aug. 30, 1899, the end of the previous financial year, had b:en £10,960, 
and we had stock at that time amounting to £4,236. Against this latter 
item, purchases and wages now stand at £10,854. This is proof that we 
are beginning to live—that we are now actually earning money. The amount 
for salaries and directors’ fees, £5,926, represents rather more than £1,000 
of directors’ fees, as the period covered is 15 months. The remainder is 
salaries, and, with the following item (travelling expenses) may be considered 
large in so small a business, but we have 24 more ог less technical men 
in our employ who go about to various places, and some of these journeys 
have been to Hawaii, Germany, Newfoundland, Chili, Malta, Spain, and 
other countries, as well as doing a great deal of work that has been under- 
taken for the Navy, some of them being engaged with Mr. Marconi in his 
important experiments, on the success of which our fortunes materially 
depend; and when you consider all these things you will realise 
that these men are expensive men, and that the travelling expenses 
must necessarily be high, We must have а staff prepared and 
ready for work and to go anywhere to do that work. The item 
of sales and royalties appears for the first time in this balance- 
sheet. It is the first time we have been able to show in any audited 
accounts that we have practically commenced business. We now come 
again to the balance-sheet, and to the item of £24,858. When I addressed 
you in February last I had only a short experience of the compiny. This 
experience is now a longer one, and I feel quite sure that the expenditure 
represented by the above sum is most moderate and has been absolutely 
necessary, and that without it we could not have attained the position we 
have attained or have been able to undertake any work which may come to us. 
The directors’ report informs you that the International Company has also 
commenced work, in the sense that they are employing our men to do certain 
work which has come to them. We doa great deal with the Belgian Govern- 
ment, as several members of the Cabinet are greatly interested in the 
Marconi wireless telegraph, and are backing us up in that country. The 
King of the Belgians is personally interested in the system, and on the 
occasion of a recent visit Mr. Marconi and myself were graciously received 
and kindly treated by the King. It would not be right for us not to 
acknowledge His Majesty’s direct personal interest in this great develop- 
ment of scientific discovery. The Belgian Government have had one of 
their ships fitted with our apparatus, and we look to its extension to other 
vessels of the fleet. This is not the only reason why I think the action of 
the Belgian Government is important. There are great difficulties in 
negotiating with foreign Governmente. One of these difficulties we have 
had to contend with is the action of the great cible companies in closing 
the cables during the war. -You know that Germany has now got a cable 
of its own, you know that France is about to have one of its own, and there 
ix 4 very great objection to what they call the increase of the English 
monopoly of telegraph work. We had hoped that our Continental friends 
would he able to overcome that. We not only hoye, but feel sure, that 
the assistance they are getting from the Belgian Government, keeping 
England a good deal in the background, and allowing the negotia- 
tions to be done entirely by representative foreigners in their 
respective nations, will materially assist us, as others will be more 
likely to follow what the Belgian Government are doing. Then we 
come to what we say is the chief business event of the year, and 


it undoubtedly is. We have completed the whole of the 32 sets of 
apparatus for Her Majesty’s navy. I am not going to enlarge on the 
difficulties that had to be surmounted before the system was adopted by 
the Admiralty. It was put to a very severe test, and it is a matter of 
profound satisfaction to know that in every instance there was no failure 
or breakdown in the slightest degree, and those ships are now going all the 
world over, and what are they doing? They really and truly are a moving 
certificate of Mr. Marconi's wireless telegraphy. Not only has the “ Glory " 
gone to China, but the Channel fleet is in Lisbon, and you may bave seen 
the other day th .t when the Diadem was 40 miles away she signalled 
to the fleet in Lisbon, and the King and Queen of Portugal were very 
much astonished, and the King sent a message from the '' Majestic " 
to the “Diadem” congratulating our navy on having Mr. Marconi's 
installation on board. I have not the slightest doubt that before 
long we shall see the commercial shipping companies following 
the navy in this matter of wireless telegraphy. With regard to 
the works at Chelmsford these have been greatly improved, 
and we can now turn out all the apparatus that we are at all likely, and 
can possibly, I think, require during the coming 12 months. Not so very 
long ago, if we had been asked to undertake orders, if they came in rapidly, 
we should have been— well, I would very much rather be in the present 
position than that of 12 months ago if orders came in rapidly. Now as to 
Mr. Marconi. He has made great advances lately, some of which are of 
most undoubted value. We shall shortly be able to bring them into use, 
and may expect to derive much advantage therefrom. You may think 
that I ought to enlarge on the sentence in the report which speaks 
of the advances made by Mr. Marconi. I shall be obliged if you 
would allow me not to do so. In one of the newspapers a few days 
ago, when our report came out, I read these words: Marconi’s Wire- 
less Telegraphy without exaggeration.” Gentlemen, if we are to do a 
sound commercial business it cannot be done by exaggerating and 
declaring we are going to do things before we have done them. If there 
is one thing which has distinguished Mr. Marconi it is this, that he never 
has proclaimed in public that he can do a thing until he has assured 
himself he is able to do it. It is, however, perfectly true we are making 
improvements. We have agreed that neither the Admiralty nor anybody 
else shall see them until the patents are completed. "Take our word for it, 
the improvements are great and give promise of great advances, but do 
not at this moment ask us to enter into details, because I should hope that 
by the end of January we shall be able to show the Admiralty what the 
new patents are, and I should explain that we have a provisional contract 
with the Admiralty as to their use of the improvements should they think 
fit to adopt them. I now move the adoption of the report and accounts. 

Mr. W. W. GOODBODY seconded the motion which was carried 
unanimously. 

Mr. Guglielmo Marconi and Mr. John Mooney, the retiring directora, 
were then re-elected, as were the retiring auditors, Messrs. Cooper Bros, 

An extraordinary meeting was then held, at which certain alterations 
were made ia the articles of association, 

A vote of thanks to the chairman and directors terminated the 
proceedipga. 


Nernst Electric Light (Ltd.) 


The first ordinary general meeting of this company was held on 
Wednesday, under the presidency of Sir Henry C. Mance (chairman of 
the company). 

The SECRETARY (Mr. G. Opitz) having read the notice convening the 
meeting, and a notice sent out by Mr. Benn Zusman (one of the directors) 
intimating his intention to move resolutions requiring the directora to 
invite the managing director of the company to resign from that po-ition, 
and from the position of director of the company, and to allow Mr. Zusman 
unrestricted access to the books, papera and documenta of the company, 

The CHAIRMAN said : First, allow me to express the pleasure we all 
feel at seeing Prof. Nernst once more amongst us, and I take this oppor- 
tunity of expressing our congratulations at his having been awarded the 
Grand Prix ut the Paris Exhibition on account of his beautiful inven- 
tion. And now, commencing with the debit side of the balance sheet, 
the £554 due to sundry creditors is on account of materiale, &c., purchased 
during the month of September, but not paid for until the following month. 
Passing to the credit side, I may вау at this point that if some of the items 
appear large it is in consequence of the accounts covering a period of 19 
months. 'The payment of £1,525 on account of legal charges is almost, 
entirely for the latter, which amounted to £1,550. This payment was 
under the advice of coupsel. The £771 for law charges in connection with 
the acquisition and registration of patents is self-explanatory. The following 
item on account of English royalties bas been referred to in thereport, and 
I trust will ultimately prove a very satisfactory investment. Your directors 
are not without hope that our right to these royalties may enable us to 
come to some satisfactory and mutually advantageous arrangement when 
the English company is brought before the public. The expenditure on 
the laboratory and workshops have, I think, considering the importance 
of the work which has been carried out, been moderate. The items under 
development and suspense account are sufficiently in detail to explain 
themselves, The £562 paid to Mr.'S vinburne, our consulting engineer, 
includes the charge for a good deal of work done in that gentleman's 
laboratory. The directors’ fees include the salary of the managing 
director, which should, I think, have been placed under the head of 
management. The item for travelling expenses includes the cost of 
several visits to Berlin and Gottingen, and also the works manager's 
almost weekly journeys to Birmingham and Hanley. It will be 
seen that £20,511 has been invested—half in Bank of England 
stock and the other half in Consols Of the £14,347, £10,000 have been 
placed on deposit account at the company’s bankers Ав many share- 
holders were not present at our statutory meeting, and many of you have 
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become shareholders since that time, I may be permitted to recapitulate. 
At that meeting Mr. Swinburne, our consulting engineer, advised us not 
to be precipitate in putting the lamp on the market, and I think he pre- 
dicted that the autumn of this year would be about the time when we 
should be prepared to issue the Jamps to the public. The invention was 
handed to us in what I may call a laboratory stage. I quite 
agree with Mr. W. Swinburne that the invention constituted an 
immense advance in electric lighting, but the invention was handed 
to us in a crude form. It was practically untried. We had to 
deal with a new industry, and with the exception of the technical 
staff provided for ue by the promoters we were absolutely ignorant of 
the difficulties which might occur in developing the invention into a com- 
mercial success. This invention had been in the hands of the promoting 
syndicate for some time. So far as I can ascertain, they did abeolutely 
nothing to satisfy themselves as to whether the invention was ripe for 
launching on the public. In my opinion, they knew perfectly well that & 
considerable amount of work would be necessary before it would be safe 
to attempt to place the lamps on the market, and this amount of work 
would necessarily occupy a period of many months, You must remember 
that we took over a new industry, and we were absolutely dependent on 
the technical staff. Before we could place out our future policy we had to 
produce a commercial article. I have reminded you that this industry is 
an entirely new one. We will put on one side the scientific thought 
which has been necessary to bring this invention to a point which would 
justify it being issued to the public commercially. The unfortunate occur- 
rence of the fire has been mentioned in the report, and I need not refer to 
it any further ; a difference of opinion between our landlord and the insur- 
ance offices involved an unnecessary delay of many weeks. During this 
. time, however, we were not idle, and additional accommodation for the 
training of the staff was secured in the immediate vicioi y. I should like 
you to understand that I do not make these remarks by way of apol: gy 
but simply as an explanation to which you as shareholders are entitled. 
If I wanted any excuse as regards the delay in placing the lamps on the 
market I should draw your attention to the fact which has been referred 
to in the report, but notwithstanding that we are at a great disadvantage 
as compared with the owners of patent righta of the world we are quite as 
much advanced. I believe I am correct iu stating that Mr. Westinghouse, 
the General Electric Co., of; Berlin, and Messrs. Ganz & Co., of Buda Pesth, 
had the control of these patents 12 months before us, and I should very 
much doubt if at the present moment they are avy further advanced ; 
indeed, I have just received a telegram from Messrs. Ganz saying 
they would not be prepared to issue lamps before April or May next. 
Rightly or wrongly, it was considered a retrograde movement to introduce 
to the public lamps which required lighting with a match. The technical 
staff was strongly of opinion that a much better lamp might be placed 
before the public, and there is no doubt tbat they were influenced by the 
consideration that if an immature lamp were placed ia the hands of the 
public there would be innumerable patents taken out which would seriously 
embarrass the company in the future. In adopting the policy of delay we 
. have only followed the example of all the others who have acquired any 
rights in connection with the Nernst lamp. The General Electric Co., of 
Berlin; Messrs. Ganz, of Buda Pesth ; and Mr. Wes inghouse, of America 
have all proceeded on similar lines to curstlves, While we have beea 
working towards the development of lamps which can be manufactured 
with certainty and economy we have steadily pursued our enquiries in all 
parts of the world within our sphere of action with a view to ascertain the 
extent of electric lighting and the conditions which it would be neces:ary 
to obeerte in sending lamps to that particular locality. It may 
interest you to know that the extent of lighting in the various 
countries appears from the reports to be that there are 38,0C0 arc 
‚ lamps and 5,000,000 incandescent lamps in use in our various territories. 
. We have obtained 47 patents in various parts of the world, and our appli- 
cations for 14 other patents are still pending. The lamps submitted to 
your inspection to-day are the outcome of our labours. Every detail in 
these lamps has been most carefully considered by the Technical Committee, 
who discussed these matters under the presideucy of Mr. B. M. Diake, our 
. managing director. I cannot leave this point without endeavouring to do 
justice to the attention and care which has been devoted by Mr. Drake 
in supervising the elaboration of the various details. He has been the link 
between ив and the various departmenta, and it was not until we separated 
the mechanical from the chemical departments that we commenced to go 
ahead. I deeply regret that one of my colleagues should have considered it 
necessary when our labours had reached that point at which we may look 
forward to attaining some practical results to make an attack on thé 
managing director which I consider unnecessary, inopportune, and unjust. 
Such a resolution as Mr. Zusman proposes to move would be inoperative, 
because the Articles of Association provide that there shall te strict 
secrecy with regard to the concerns of the company, and I think it would 
be injurious if any director were to a:k to bave access to secrets which 
describe the process of the company, and on which a great deal 
of our success depends. I became aware that a bostile demonstra- 
tion against the board was being prepared some time ag», and l wrote 
to Mr. Zusman as to certain matters of which I disapproved. I bad 
received a complaint from the managing director that Mr. Zusman 
was unduly interfering with the staff, and that he (the managing 
director) could not maintain discipline if every director were permitted 
to interfere with the technical staff and in technical matters in which 
he was not qualified to advise. In reply, I received two lawyer's letters. 
At the board meeting which followed Mr. Zusman submitted a protest to 
me declaring that the past conduct of the company has been opposed to 
his interests and bas been a policy of inanition and that the managiog- 
director has been guilty of neglect and mismanagement and has sub- 
ordinated some of the best interests of the company to those of another 
company. Let me now turn toa pleasanter topic. A circular has been 
issued by the Berlin company showing the advantages of the Nernst lamp 


sidering to what lamp we should first give our attention. 
conclusion, after mature consideration, that inasmuch as the field for 
domestic lighting was vastly greater than that for street lighting, 


and the saving which may be effected by it annually even after paying the 
yearly rental of 3m. for the loan of the lamp. We are about to issue a 
similar circular ourselves, but propose to sell the lamp outright to customers 
inatead of distributing them on loan. Although we have made temporary 
arrangements for manufacture, the locality of our future factory will greatly 
depend on whether we are able to come to some arrangement with the 
compavy which we presume will be formed to develop the British patent. 
I now move the adoption of the report. 

Mr. BERNARD DRAKE, seconded the motion, and said :—Just before 
this company was formed and about the time when Mr. Zismav, the 
promoter, induced me to take an interest in the invention, promising that 
I should be joint managing director with himself, an exhibition of the 
lamp was given. I have before me the historic lamp on which the capital 
of the company was subscribed, and I myself invested several thousand 
pounds. This lamp was of large candle-power and was intended to take 
the place of arc lamps. It will be seen that there is an elaborate hood 
coated with platinum wires which is lifted bodily from the filament and 
held there by a large solenoid. The evolution from this lamp to those now 
on exhibition at the offices represents the result of our labours. As soon as 
it could be arranged Prof. Nernst summoned all the owners of his patents 
to a conference at Berlin, which Mr. Swinburneand [attended on your behalf. 
After longdiscussion a protocol was drawn up which was to be putin the form 
of an agreement by one of the most important of the licenses and submitted 
for signature. This agreement has never been presented, and each licensee 
has therefore been compelled to develop the lamp independently. While 
our laboratory was being equipped with the special apparatus which hail 
to be designed and manufactured for the purpose, we were carefully con- 
We came to the 


we would in the first instance confine ouraelves to working out 
if possible a practical automatic lamp to take the place of th» 


ordinary incandescent electric lamp, of which millions are in use in all 


parta of the world. This process of development involved the creation of 


designs and models, each of which had to be subjected to a series of 


tests, and in which countless difficulties were encountered. 1 will just 


mention one of those as a fair example: The Nernst filament, or “glower ” 
as we prefer to call it, has to be fitted at each end with wires to take the 
current in and out. 
any metal, 
glower 
a short life. 


The glower acquires a temperature which will fuse 
the platinum wires either fused off or the 
close to the positive pole contact after 
After trying a number of methods we hit upon 
the idea of radiating the heat away at those points faster 
than it was created, thus keeping the contacts down to a tempera- 
ture at which the metal wires remained intact. This may sound 


hence 
iteelf failed 


an exceedingly simple matter to you, but the arrangement grea‘ly 
increased the life of your lamp. Then, too, we found that the heit of 


the glower, which is not enclosed in а vacuum, caused the metal 


parts to become so hot as to destroy the insulation of the wires 
on our cutouts. This has been overcome in lamps up to 16 cp. 
by designing the lampholder so as to get the maximum radiating 
surface. Above 16 c.p. it was found 
radiating surface from a simple lampholder, and eventually the difficulty 


impossible to get sufficient 


was overcome by the production of the holders which are nowin use in 
this room. It will be seen that there is a special radiating plate, which 
also serves the purpose of globe carrier, and that the two parts of the 
lamp are separated from each other with a clear air space in between, the 
parts liable to derangement by heat being placed in the upper chamber. 
In connection with the filament itself, Prof. Nernst had already done 
а great deal of useful work, but here agaia ths staff who were taken 
over from the syndicate were unable to get uniform results when 
they tried to repeat the same processes, and it was quite evident 
that until we could be reasonably sure of being able to manu- 
facture glowers which would always give the same satisfactory 
results, it would be impossible to start manufacturing. By long and 
tedious experiments the different causes of variation have been found 
out one by one, and our present chemists assure us that they now 
feel reasonably confident with regard to the production of the glowera. 
In connection with this point it should be mentioned that rare 
earths, bearing the eame name, which come from different factories, 
are found to differ materially in compositio», necesssitating special 
treatment before they can be put to use. You must also appreciate 
that as esch experiment involves about а month's burning night 
and day before the result can be expected, the process of perfecting is 
necessarily slow. Then the baking of the glowera has cost us hundreds 
of pounds in experiment», Every conceivable oven, electric and o her- 
wise, has been tried, and as а result we have now two methoda working, 
either of which seems to produce well-baked glowera. The electric heater 
is at present made by winding platinum wire round а kaoline rod, and 
we are espec'ally indebted to the Professor for the assistance he gave из 
in this portion of the lamp. If the Vogt resistance heater can be 
made to last, it will ba both cheaper and stronger, so that we are 
giving the Resistance company every facility for developing this invention 
in the interest of our own company. "The cutout looks а simple matter, 
but this did not reach its present form without many montbs of patient 
thought and experiment. The action of this apparatus is, of course, to 
shut off the current from the electric heater automatically as soon as the 
heater lias done its work, and the problem consisted in making an electric 
magnet sufficiently small to be placed in a standard lamp cap, which must 
work with the minimum watts (we have now reduced it to 2 watts), which 
must not hum with alternating currents, a point we have not yet entirely 
mastered, must not arc on the contacts, and must not be affected by the 
heat to which it is subjected. The series resistance was made in quite a num- 
ber of forms before we arrived at the very simple construction which we have 
now adopted. These act exceedingly quickly which is essential to the life of 
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the filament, and experience alone can prove whether this type is better 
or worse than the iron wire enclosed in a glass bulb, and filled with an 
inert gas which is being used with tbe Nernst lamps on the Continent, As 
this is practically а small incandescent lamp in itself as far ae cost is con- 
cerned, we naturally prefer to keep to our simpler method if we find it con- 
tinues to work ав well as at present. It is only within the last six months 
that we felt sufficiently sure of our ground on the different pointa to venture 
upon а final pattern for each size which we oould manufacture in quantity. 
This, I might explain, is а serious responsibility, for it often means fixing 
а standard, of which thousands will afterwards be reproduced, which it 
will be difficalt to change in the future. This is a point you must fully 
appreciate, and which I emphasise strongly. For instance, I might refer 
to the waste of money involved in altering the broad gauge railways to 
narrow gauge. Well, we have now taken the plunge as far as 
the body of the lamp is concerned, and the replacement pieces 
which carry the glower, heater and series resistance, can be modified 
from time to time as experience dictates. Special tools for reproduction 
have been made ; and the lamps which you have been shown are in fact 
now being reproduced for the market. We bave some hundreds of lampe 
of different sizes and candle-powers- which can be sent out in the next few 
weeks, Within two months we are arranging for a supply of the different 
parts to be coming in, and within three months, unless something unfore- 
seen happens, I expect our output to be several hundred lamps per day. 
I think, therefore, the company may be congratulated on being within sight 
ofthe money-earning stage. It would of course very much facilitate 
matters if the company could get permission to manufacture the glowers in 
England, for until we know whether we shall succeed in obtaining 
this right or not, it would appear to me undesirable to invest 
our capital in а factory abroad which would be more difficult to super- 
vise; but I have personally visited à country where there are no patent 
rights and we have rented a small place with facilities for extension, 
which will at any rate enable us to commencs our issue. I think, there- 
fore, we may claim to be the first company to export lamps, although we 
ttarted a year later than the rest, had no large organization to draw upon 
like the othera, and were delayed three months by a fire; in fact, Mr. 
Swinburne's statement at the statutory meeting that we might hope to 
have lanips for issue at the end of this year was substantially correct. I 
must add here that our thanks are due to the Allgemeine Elektricitäts 
Gesellschaft, of Berlin, for having used their large resources to prove that 
the Nernst lamp is a practical success, and has obtained the Grand Prix in 
Paris, and we shall test with interest the 300 lamps now on their way to 
our laboratory from Berlin. 

From & notice you will see that Mr. Zusman intends to make a personal 
attack upon myself. I do not propose to refer to the matter until he has 
made his attack. I must ask you however to bear in mind that I have 
not only invested some thousands of pouuds of my own in your company, 
but I have also, which is of vastly greater importance to myself, induced а 
number of influential friends to follow my example, and it is my fixed 
intention to prove by results that my recommendation was good. But, 
even with this end in view, I could not briog myself to continue in a post 
of responsibility unless I felt that I not ouly enjoyed the confidence of my 
colleagues, but also of those whom they represent, and for this reason I 
practically placed my resignation in the hands of the board about a month 
ago, which reaignation however the board refused to accept. 

Mr. BENN ZUSMAN then proposed a resolution on the lines set out in 
the above opening paragraph, and supported his proposition by a speech 
which occupied upwards of an hour in delivery. 

Mr. B. M DRAKE proceeded to reply, but, after some interruption, it 
was decided that an adjournment of the meeting should take place to 
allow him to formulate a detailed reply to Mr. Zusman’s accusatione. The 
meeting therefore stands adjourned for one month. 


Electric Resistance and Heating Co. (Ltd.). 


The first ordinary general meeting of this company was held on 
Tuesday, Mr. Cyril Wanklyn (chairman of the company) presiding. 
The ғесгеќагу (Mr. W. Chaplin) read the notice convening the 
meeting, and the report and accounts .were taken as read. The 
chairman said, although he must admit some elements of disappoint- 
ment, he trusted the shareholders would see from his remarks that 
there was some hope of a future for their process. The one feature 
upon which they could look with unalloyed satisfaction was the statement 
in the report that the primary or material patents of the company bad 
been granted in all the countries enumerated in the prospectus, with 
the exception of Germany, Denmark, Norway, and Russia. An application 
in Russia was still pending, and in the other countries mentioned they 
were relying on secondary apparatus patents, which had been granted, as 
had also material and apparatus patents in Cuba. They felt particular satis- 
taction with regard to Germany, where patents were always difficult to get 
through. Не had been informed by Messrs. Abel and Imray, their patent 
agents, that in the apparatus patente they had obtained, the material patent. 
was alluded to in such a way as to protect them equally under that head 
A great deal of work, trouble, and anxiety had been entailed in the pro- 
gresa of their endeavour to prove the value of their process, and they had 
had to meet difficulties one by one. The shareholders were aware that the 
company had failed to receive payment in full in respect of 8,550 shares 
relied on as part of the working capital (5s. per share only having been 
paid), and this failure was really a knock-down blow to the board. More 
than а third of the working capital, £6,500, had never come into the 
coffers of the company, and that third was the most important of all, 
a3 the want of it left them at a point where they were bound to prove 
what the process could do. If the shares now to be offered to the 
shareholders, as set out in the report, were not taken up, there was 
only one course before them, and that was liquidation, with а view to 


reconstruction. If they could overcome two or three of the obstacles 
that had appeared in the details of the manufacture he believed there 
was а very good future before the company. He moved the adoption of 
the report and accounts. i 

Capt. BAX seconded the motion. 

Mr. GUEDALLA inquired how much cash the vendors got out of the 
company. 

Mr. FRASER wished to know the lines upon which the reconstruction 
would go, and said it appeared to him that they did nol owe any considera- 
tion to the vendors, a had pocketed the £32,000, ani had given the 
company a thing which would take months to g-t into a preliminary 
state of perfection. 

The CHAIRMAN said, as to the terms of reconstruction, that they were 
not bound to anybody, and it must not be regarded as a certainty. 
But the idea would be that à new company would be formed to take over 
the undertaking. There would doubtless be an arrangement for the pay- 
ment of commission to somebody who would guarantee an adequate sum 
for working capital to carry them on to the point at which the business 
would become a commercial success. The vendors got in cash £32,500 
and in shares £62,500. * 

The report and accounts were adopted, the retiring dire:tors re-elected 
and the auditora re-appointed, and the proceedings terminated with & vote 
of thanks to the chairman and directors. 


The бг. annual report of the directors of the company from Jan. 1, 1833 
to Sept. 30, 1900, stated that the main patent of the company has now 
been granted in all the countries enumerated in the prospectus, with the 
exception of Germany, Denmark, Norway, and Russia. In Russia an appli- 
cation is still pending. In the other countries mentioned, reliance is 
placed on secondary apparatus patents, which have been granted. Material 
and apparatus paten:s have also been taken out in Cuba, a country not 
mentioned in the prospectus. The directors have devoted unremitting 
care and attention to the development of the company's manufactures, 
but, as is generally the case with а new process, progress has been slower 
than was anticipated, and the adaptation of the material to the various 
requirements has presented maoy difficulties. In the opinion of the 
directors, however, most of these difficulties have now been overcome. 

The work of the company is now ao far advanced that types of com- 
pleted manufactures have been under trial for some weeks at the 
company's works and elsewhere. The directors are satisfied with the 
result of these triale, and believe that the manufactures of the company 
will show good results in practice. 

The directors have had under consideration proposals recently made by 
Messrs. Ganz & Co., of Budapest, for supplying the company, at fixed 
prices, with its resistance and heating material in a manufactured state, 
and in such types as may be required. No definite arrangement has yet 
been come to, but, under existing circumstances, the acceptance of the 
proposals, wholly or in part, might be of advantage to the company. 

Owing to the great importance of completing types of resistances of 
various kinds and other manufactures for the market before the end of the 
present year, the funds at the company's disposal are approaching exhaus- 
tion. It has, therefore, become necessary that 8,550 forfeited shares, on 
which ба. has been paid, should be subscribed for at 15a. each. These 
sbares are to be offered to shareholders before 12th prox., and allotments 
will be made pro rata, except that, in the event of the certain negotiations 
being wholly or partially carried through, the allotment of the 8,550 shares 
will be restricted to the number of shares available. 


DOUGLAS SOUTHERN ELECTRIC TRAMWAYS (LTD.).—The annual 
meeting was held at Manchester on Tuesday. The directors’ report stated 
that although the season had only consisted of 121 days, against 188 aie 
last year, the number of passengers carried was 104,979, against 100,769 
last season, the mil being 34,033, against 57,595 last year. The gros 
earnings yielded £4,583, an increase of £138. After deducting £763, 
tolls payable to the Douglas Head Marine Drive (Ltd.), the net passenger 
receipts were £3,819. The total receipts were £3,844, against £3,719. 
The net profit was £1,617, against £1,455, and, after adding £271 
from last year, there was a disposal balance of £1,889. The direc- 
tors recommended that the dividend on the 6 per cent. preference 
shares be declared, and the balance (£355) be carried forward. The 
company had been no way affected by the bank failure in the Isle of 
Man. The chairman (Mr. T. J. Hutchinson), in moving the adoption of the 
report, said they had had a very fair season, and facts indicated that their 
line was increasing in popularity. Efforts were being made to bring their 
line into more intimate touch with the town of Douglas, to the mutual 
benefit of the company and the town. It was matter for regret that the 
ordinary shareholders did not come in for anything. The company was in 
a sound financial position, and he anticipated as time went on their 
property would increase in value. The report was approved. 


INGLETON ELECTRIC LIGHTING AND POWER CO. (LTD.)—At the 
annual meeting, held last week, the directors’ report stated that the plant 
was now in working order, and tbat all capital expenditure, as far as 
could be seen, had been incurred. Whilst they were unable to recommend 
the payment of a dividend, owing to the fact that the company had so 
recently come into operation, they felt confident that the prospects of the 
undertaking are good, and they аге hopeful that the business will shortly 
bscome remunerative. The company had secured the contract for the 
public lighting of Ingleton, and there had been а constant demand for 
current from householders, about 60 houses being already connected, 
representing about 500 lights. The chairman (Mr. W. Metcalfe) said the 
works were now completed and the plant in operation. They had only 
been at work а few months, but in that short time had made rapid strides. 
The report was adopted. 
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LONDON AND GLOBE FINANCE CORPORATION (LTD.)—The annual 
meeting was held on Monday under the presidency of the Marquis of 
Dufferin and Ava, who stated that the Baker-street and Waterloo Railway 
appeared iu their assets at over £750,000. As many of their shareholders 
bad inquired why they entered into an enterprise of that character, which 
was somewhat at variance with the other purposes of the company, he 
might say that some years ago when the late Sir Wm. Robinson was 
chairman of the company, he and the late Lord Loch were strongly in 
favour of engaging in some undertaking of a different nature to mining 
enterprise, and in that way the building of the railway was determined 
upon. Although the enterprise did not strongly appeal to their managing 
director,whose experience naturally lay in another direction, he and theother 
members of the board acquiesced in the recommendations of their chairman 
and his colleague (Lord Loch) and the latter gentleman became chairman 
of the railway company. There could be no doubt that Lord Loch was 
quite right in his estimation of the soundness, value and eventual profit 
to be derived from this important enterpri-e. Thera was a general con- 
sensus of opinion that when completed this railway will be one of the 
most profitable lines in London, but it would s'ill require a large amount 
of money to finish and equip it. As the London and Globe had under- 
taken that work, they could readily ses how they must husbaud their 
resources until they could make arrangements to dispose of it under 
favourable conditions. Negotiations were now in progress with a syndi- 
cate to take over their responsibilities with regard to the railway, and to 
reimburse the £750,000 already expended. 


NEW COMPANIES, STATUTORY RETURNS, &с. 


— ra 

CARDWELL, BOORMAN, FORD-LLOYD (LTD. )—Registered Dec. 15 with 
a capital of £5,000, in £1 shares, to acquire and carry on the business of 
electrical engineers and electrical apparatus manufacturers carried on by 
Messrs. Cardwell and Boorman and by A. Ford-Lloyd & Co. The sub- 
*cribers are J. A. Cardwell (electrical engineer), E. H. Cardwell, A. Ford- 
-Lloyd (electrical engineer), A. R. O. Lowndes, G. Boorman (electrical 
engineer), E. A. Lowndes and J. H. Cardwell. The first directors are 
J. A. Cardwell, С. Boorman, and A. Ford-Lloyd (managing directors). 


EASTON & CO. (LTD.) — Registered Dec. 10, with a capital of £100,025 
in 50,000 preference and 70,000 ordinary shares of £1 each, and 500 sub- 
tcribers’ shares of Is. each, to acquire the sole licence for Great Britain, 
the British colonies, and the Transvaal to manufacture and sell stationary 
engines of over 10 н.р. aud apparatus in connection therewith under the 
S:hmidt superheated steam patents (subject to a non-exclusive licence 
already in favour of Sulzer Bros., of Zurich, and the Ascherslebener 
Maechinenbau Aktiengesellechaft), and to take over all or part of the busi- 
ness of electrical, mechanical, civil and general engineers and contractors 
recently carried on by Easton, Anderson and Goolden (Ltd.) (in liquida- 
tion) and by the receiver and manager (Mr. W. B. Peat). The first сот. 
mittee of management are E. L. Pease, G. B. Samuelson, H. K. Baynes, 
T. P. Wilson, and three others two to be nominated by the debenture 
holders апа one by Mr. Н. A. Johnstone. Mr. С. B. Samuelson is the 
nominee of the Schmidt Stationary Engine Co. (Ltd.) 


ELECTRICAL NAVIGATION PROTECTION CO. (LTD.) — Registered 
Dec. 15, with a capital of £100,000, in £1 shares (5,000 В!, to carry on 
the business of electrical engineers, constructors of cables, wires, gene- 
rators aud distributors of electricity, elec*ric light contractors, electricians, 
mecha»ical engineers, contra^tors for public works, &c. 


FLEET AND DISTRICT ELECTRICITY CO. (LTD.)—Reyistered Dec. 14, 
with a capital of £5,000, in £1 shares, to acquire the right to supply elec- 
tricity in Fleet aud district, to alopt agreements with Messra. Н. Bla:k- 
nell, F. J. Warden-Stevens, und W. Fennell, and to carry on the business 
of electricians, mechanical and electrical engineers, suppliers of electricity, 
&c. The subscribers аге W. W. Norman, F. J. Warden-Stevens (engineer), 
F. P. West, W. Fennell (electrical engineer), C. J. Inder (electrical 
engineer), S. Hutchinson, and T. J. Woods. The first directors are 
Sir T. L. Brunton, H. Fraser, aud F. J. Warden-Stevens. 


L. GARDNER & SONS (LTD.) — Registered Dec. 13, with a capital of 
£50,000 in £1 shares, to acquire the business carried on at Patricroft, 
Lancs., under the style of L. Gardner & Sons, and to carry on the business 
of mechanical, electrical, gas, oil, and general engineera, iron and brass 
founders, motor car, locomotive, and vehicle manufacturera, &c. The firat 
directora are Thomas H., Edward, Lawrence, Ernest, and Joseph Gardner. 


à 


W. 8. LAYCOCK (LTD.) Registered on Dec. 10, with a capital of 
£150,000 in £l shares (50,000 preference), to carry on the business of 
manufacturers of railway plant, railway carriages and fittings (including 
electric and pneumatic bells and communicators), manufacturers of 
automatic, electric, and other couplings, &c. The first directors are 
W. S. Laycock (governing), A. M. Carlisle, and F. D. Docker. 


NORTHERN COUNTIES TRACTION CO. (LTD.)— Registered Dec. 12 with 
а capital of £5,000, in £5 shares, to carry on the business of electricians, 
electrical and mechanical engineers, suppliers of electricity for all pur- 
poses, &c. The subscribers are G. E. Heyl-Dia, electrical engineer, 
J. J. Wilson, W. J. Glover, cable manufac:urer, Н. S. Oppenheim, 
W. Oppenheim, J. Hammill, and H. Tasker. 


WELSH ELECTRIC TRACTION CO. (LTD.)—Registered Dec. 14, with a 
capital of £25,000 in £1 shares, to carry on the business of railway, tram- 
way, telegraph, telephone and general contractors, engineers, buildera of 
rolling stock, electrical, mechanical, hydraulic and general engineers, 
suppliers of electricity, &c. The subscribers are: C. J. Hil, Dr. C. Н. Lees, 
E. Hewitt, W. G. Rhodes, M.Sc., M.LE.E., W. II. Robson (electrical 
engineer), T. Gould, and J. Morris. : 


CITY NOTES. 


MEMORANDA. —Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 294d. per oz. (Dec. 20). Consola (2ł per cent.) 961—971 for 
money, 97 —971 for account; 2} per cent. 97—974 (Dec. 20). Stocks 
and Shares Continuation Days, Dec. 21 and Jan. 14; Ticket Days, 
Dec. 27 and Jan. 15; Pay Days, Dec. 28 and Jan. 16; Mining Share 
Carry-over Days, Dec, 21 aud Jan. 15. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The coupons on this 
company's 4 per cent. mortgage debentures to bearer, due Jan, 18+, will be 
paid at Parr's Bank (Ltd.) Bartholomew-lane, London, E. C. 

BLACKPOOL, ST. ANNE'S AND LYTHAM TRAMWAYS CO. (LTD.)—At the 
annual meeting on Wednesday a resolution was passed that it was inadvis- 
able, until the matter had received further consideration, to proceed with 
the doubling of the line and its equipment for electric traction. A 
committee was appointed to consider and report upon the question of 
future developments. 


BRITISH AND FORBIGN ELECTRIC VEHICLE CO. (LTD.)—An abridged 
prospectus of this company will be found on another page of this issue. 
The company has been formed with a share capital of. £150,000, of which 
the vendors take 96,000 in fully-paid shares in part payment of the pur- 
chase consideration. The balance of 51,000 £1 shares are now offered for 
subscription. The prospectus states that no part of the issue has been or 
will be underwritten. The company has been formed to acquire the assets 
of the Leecoll Electric Battery-Co. (Ltd.) and one-half share in the L*ecoll 
patents in certain countries, the debts and liabilities of the Leecoll Com- 
pany being paid off by the new company. The prospectus sets out the 
patents which are to be transferred to the new company and the foreigu 
patents which have been secured, and of which the new company is 
entitled to а half-share. An instructive report by Sir William Н. Preece 
regarding the merits of the Leecoll battery accompany the prospectus. It is 
claimed that the battery stands very high in the list of known batteries as 
regards lightness, and is, in fact, sufficiently light to answer all practical 
requirements of electric vehicle motive power. It will be remembered 
that the car "Powerful," which took a prominent part in the recent 
automotor trials at Chislehurst, Kent, was equipped with the Leecoll battery. 
A report of these trials appeared in The Electrician for Nov. 9 and 16, 
1900. At the company’s works at Juxon-street, Lambeth, S. E., the 
charging equipment is one of the finest private electric plants in London, 
and the directors call the particular attention of investors to the value of 
the property acquired by the company at Lambeth, Notting Hill Gate, 
South Kensington, and Shoreditch for the purposes of ita business. 
The purchase price of the assets of the Leecol Company has 
been fixed at £60,000 in fully-paid shares, and for the share in the 
foreign patents of the Leecoll battery at £30,500 (£2,000 in cash 
and £28,500 in fully-paid shares) The Lunbeth property has 
been acquired for £14,500 (£7,00) in cash and £7,500 in fually-paid 
shares). For the Notting Hill property £1,000 in cash is to be paid on 
completion of purchase. If the whole £51,000, now offered for subscrip- 
tion is taken up the company will possess a cash balance of £44,000 for work- 
ing capital. The vendora (Mr. T. G. Chambera and Mr. E. W. Hart) with 
Col. J. F. Caldwell, J. P., and Mr. Roger H. Fuller (a director of the D: 
Dion Bouton Co.) form the directorate of the new company. Sir W. H. 
Preece is consulting engineer, and the secretary is Mr. S. A. Cobbett, 
14, Devonshire-square, London, E. C. The chief points of interest in the 
prospectus may be said to be the value of the properties acquired by the 
company. The property in Lambeth will be recognised аз the well-equipped 
station of the late London Electrical Cab Co., which is now acquired for 
£14,500, but which is stated to have originally cost between £30,000 and 
£40,090. We are informed that the ubiquitous Mr. H. J. Lawson is ia no 
way associated with this latest developmeat of electrical vehicle enterprise. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.) —The transfer books of the 
debenture stock of this company are closed from 19th to 3lst inst. 
inclusive for the preparation of dividend warrants. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| AGGREGATE. 
Week g Inc. | p AER 
Line. ended Е ог рес. jweeks Ай ount. eee | 


АКА 2—ũ— _ — —— ——— — 


£ £ 
28 | 19,894 ＋ 2,944 


Aberdeen Corporation...’ Dec. 15 597 |+ 175 

*Birmingham ‘Tramways; „ 15 4,465|+ 962; 25 |101,415 + 5,824 
Blackpool Corporation... , 15 191|+ 800 37| 27,744 + 7,323 
Blackpool and Fleetwood „ 15 146/+ 50) 24|19,999 + 58 
Bolton Corporation ...... "a T ui in 
Bradford Corporation... , 16 756 454 57| 20,015 + 6,088 
Brisbane Trams ......... Oct. 31 1,8717 202 17 51,647 + 6,02) 
Bristol Trams & Carriage Dec. 14 3, 579 4 1,258 24 79,906 + 421 
Buenos Ayres & Belgrano Хоу. 18 2,24 f 532 20 49,151 + 4,578 
Central London Railway, Dec. 15 6, 0000 20 (105,455 aes 
City & South London Ry. „ 16, L8/4|* 725 24 39,649 415,827 
Cork Elec. Trams „ 15 375 7 70 50| 20,508 + 1,430 
Dover Corporation .. „ 15 165+ 35 37 8.382 + 492 
Dublin & Lucan Rly. „ 15 661+ 13 24| 2,239 + 397 
Dublin United ......—..| „ 14 3,577 7 545 21 98,404 | | | 11 825 
Dublin Southern Dist....| „ 14, 791!4 200 2425, 727 ; 
*Dundee Corporation.. „ 12 480|4- 123 .. Zn 

Glasgow Corporation. „ 15 | 9083)+1,195 ... EM a 
Hull Corporation ......... „ 15 1,552|+ 908 23| 33,263 .+17,716 
Liverpool Corporation... ,, 8 3,075 1,271 49 388,625 ;+59,727 
Liverpool Overhead Rly.) , 16 1,527 - 95 24 39,008 + 759 
» Sheffield Tramways . ... , 16 2.809 ＋ 1.205 50 114,955 4 39,968 
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EASTON & CO. (LTD.) —We learn that а powerful syndicate has been 
formed under the style of Easton & Co. (Ltd.)“ to take over the old- 
established engineering works of Easton, Anderson and Goolden (Ltd.) at 
Erith, Kent, with the object of developing in this country the Schmidt 
system of utilising highly superheated steam, which system has made 
great progress abroad. No public issue is to be made, the necessary capital 
having been subscribed privately. (Sce “ New Companies.’’) 


EASTERN EXTENSION, AUSTRALASIA, AND CHINA TELEGRAPH CO. 
(LTD.)—An interim dividend for the quarter ended Sept. 30 last of 28. 6d. 
per share, free of tax, payable Jan. 15, has been declared by the directors 
of 7 company. The share register will be closed from 7th to 14th prox. 
inclusive. 


ELECTRIC AND GENERAL INVESTMENT Co. (LTD.)—-The directors 
have declared an interim dividend of 10 per cent. on the ordinary shares 
(23. per share, less tax) for the six months to 30th ult. 


GREAT NORTHERN TELEGRAPH CO. (LTD.)— Coupons due Jan. 1 on 
this company's shares should be presented for payment at Measrs. C. J. 
Hambro & Sons, 70, Old Broad-street, London, E.C. 

NATIONAL TELEPHONE OO. (LTD.)—The transfer books of the 5} per 
cent. and 4 per cent. debenture stocks of this company are closed from the 
18th to Slst inst. inclusive for the preparation of the warrants for the 
half-year's interest due Jan. 1. 


PACIFIC AND EUROPEAN TELEGRAPH CO. (LTD.)--Notice is given 
that the coupons on this company's 4 per cent. guaranteed debentures, 
due 518 inst. will be paid on and after that date at Parr’s Bank, 
Bartholomew-lane, London, Е.С. 

STOCK EXCHANGE NOTIOES.—Thursday, Jan. 3, has been appointed 
а special settling day in the provisional certificates (60 per cent. paid) 
for £200,000 44 per cent. second debenture stock of the City of London 
Electric Lighting Co. (Id.), and the further issue of 2,2C0 ordi- 
nary £10 fully-paid shares (Nos. 10,001 to 12,200) of the Notting 
Hill Electric Lighting Co. (Ltd.). The committee has ordered the first- 
mentioned stock as well as the further issue of 30,000 44 per cent. 
cumulative preference £5 fully-paid shares (Nos. 20,001 to 50,000) 
of the Charing Cross and Strand Electricity Supply Corporation (Lid.), 
to be quoted in the official list. The committee has also been asked to 
appoint a special settling-day in, and to grant a quotation to 150,000 
6 per cent. cumulative preferred £1 (103. paid) shares (Nos. 1 to 150 000) 
of the A'aljoorlic Electric Power and Lighting Corporation (Ltd.), and 
77,083 £1 fully-paid shares (Nos. 1 to 40,000 and 100,001 to 137,083) and 
60.000 £1 fully-paid vendors’ shares (Nos. 40,000 to 100,000) of Marconi's 
Wireless Telegraph Co. ( Ltd.) 

WOKING ELECTRIC SUPPLY CO. (LTD.)—During the week this com- 
pany invited applications for 25,000 6 per cent. cumulative preference 
shares of £1 each. 


ELECTRICAL COMPANIES’. 


Ракакнт | AMOUNT | Lasy 


AMOUNT, ОР | Огт: МАМИ, | 
BHARR. | DEND. 
ELECTRICITY SUPPLY COMPANIES. 

102,000 1 .. | Bl’okh’th& Gr'nw'ch D’st’ot Elec.Lt.Ord.(fally pd. ) 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Ord. ........ 
6,000 10 4/6 Do, 4% per Cent. Cumulative Pref. = 

&70,000| Stock 19/8 Do, 44 per Oent. Debenture Stock (red. 7 

19,661 5 2/6 Brompton & Kensington Electricity Supply = — 
12,000 5 3/6 Do. 7 por Ont. Preference ..... EF — 
20,000 5 1/6 | Oalcutta Elec. Sapply Ordinary (fally pad) — «vs 
50,000 5 | 4/3 | Oharing Огоза & Strand Rlectricity Supply Oorp. ...| 
50,000 5 2/3 Do. 4} por Cant. Preferonos . cd 
34,000 5 2/6 | Ohelsea Electricity Supply Ordinary .. сны» 
£150,000| Stock 44% |* Do. 4k per Cont. Debenture Stock (rod. — 
$1,200,000 | $1,000 5% | Ohlcago Edison Ist Mort. 5 / 80 yr. Gold Bonde(red. $. 55 
70,579 10 8/0 Обу of London Electric Light ng Oed. — 
40,000 10 67 bo. 8 per Cent. Cumulative Pref. LI 
£100,000| Btock 5% * Do. 5 per Cent. Dabenture Stock (rad. N * 0 
40,000 10 4/0 County of London апа Brush Prov. Ordinary .. 
20,000 10 6/0 | Do. 6 per Cent. Camulatlve Preference .. 
£200,000 | Stock 44% | Do. 487 Deb. Stock Corts. (all pi) (rad. у! 
10,)00 Б s.. | Folkestone Electricity Sapply Co. Ordia т, 
11,000 5 „ | Hove Electric Lighting Ordinary .. зар 8700 
15,000 5 107 | Kensington and Knightsbridza Ordiaarg .. snes 4| 
10,000 $ 6» | Do. 6 per Cant. Ist Proferenoe .. «e 
110,000 3 „London Electric Supply Ordinary ..... ... sesso -eo 
49,840 5 3/0 Do, 6 per Cont. Preference ..... — 
250,000 Stock 4% | Do. 4 por Cent. Ist Mort gene D Dabeat ires . “xd 
85,000 10 | 6/0 | Metropolitan Elec. Supply Or co cee а, 
£220,000 | Stock 417 Do, 4k per Cont. bab. Stock Firat Morigags .. 
£250,000 | Stock 34% Do, 34 per Cent, Mort. Deb. Stock (red.) . 
6,452 10 6/0 | Notting Hill Electric pelag sha eiai Фара жаза йл M 
10,000 5 5/0 Oxford Electrico Ordinary — ...... cosso sacco sosoo ooo ve 
800,000 1 1/6 Rand Electrio ..... а 20454 042902709 boned. 00604204 
£135,000} Stock 5% River Plate El. Lt. & Trot п, Ltd., 67 lst M »r. B30. 
15,000 #100 82 | Royal Electric Company of Montreal Shares 
4115,00 100 44% Do. 4% por Cont. Ist Mortgage Dabentares 
40,000 5 5/0 | St. James's and Pall Mall Electric pedina — 
20,000 5 3/6 Do. 7 per * nt. Peaforanoa .. aeee синае enn ns 
£:59,00) Stock 6 Do. 3} par Cent. Dabaature Зоо x тә 1.) — - 
12,000 5 ; Smithfield Макен. Eleotrlo Sapply чу 00 ев. 
£50,000 | Stock 4% Do, 4% Debentures rocco .... „оос 00000 see se 
65,000 5 " South London Rlectric S 10ply Ordinary .. bu rie 
19,900 5 5/0 Weatminster Electric S "Opp enue’ 100000 өзеге os 
29,618 Б ase Do. а А 5А +e serro se were ree oO „„ 
| ELECTRIC RAILWAYS TRAMNAY3, &o. 
15,000 10 4/0 Blackpool and Flestwood Tramways —— 
£167,900 100 5% Brisbane Tramway 5 pər Csat. Doda rtarad eeso. 
50,000 10 747 Bristol Tramways and Carriage Ordinary ........... 
25,000 10 47 Do. OamalativeProferenca(fully pi!) 
£100,000| Btock 47 Do. 4 per Cant, Dabantaras  ...., — | 
13,600 10 5/0 British Columbia Elestric ан 57 Peat.. cibi wd 
61,000 10 6'0 Britisk lies. Tess. DEL. ccc, оосо сәна vo esneno 2o do) 
62,000 10 6/0 Do. 67 Cum. Praf. . pane abi» 
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£120,000 | Stock 13/9 Do. 57 2nd Dab. Sv k Prov. Certa. (all pl). 
206,297 10 3/0 | Oentral Londor Ordinary .... epica || 
£$355,000| Stock 114 | Olty and South London Railway Goa. Ord. nary 
37,500 10 1/5,1 | 0, Ordinary (Noa. 22,501 to 6),0))) . * 
£150,000 | Stock 5% | Do. 5 per Oant, реА Prof ran зе (1331)... 
€200,000 | Stock 6% | Do. (1890) еее. pag sa’ geen 
:8214315| Stock 4% | Do 4 per Cant. Por; )3taal Dent Tea. 

69,000 10 | „ | Dablin Unitei Trams 4893 L. I., Ordina: y A ests 
5), 387 10 m | Do. 6 por Cent. Preforen:s . ... — 
£300,000 100 - Do 34 рэг Cent, Mort. D3! 93, (red. * | 
20,000 10 74% | timperial Tramways Ordinary ... эй kat pedi abv vee 
10,000 10 67 0, s per Oant. Proforanca ... — SIRE 

£300,000 Stock 44% t Do. 4perCont. Debantare ...... 
80,000 10 1/3 Kidderminster & District E. L. & Tr’ct "'nóZ Pret, 
87,500 10 3% Liverpool Overhead Railway i tei d * 90.00: 
10,000 10 57 Do. 6 per Cent. Preference ...., .•...„ „е 6 6 6 

£125,000 Stock 47 Do. 4 Lag Oant. Dobonture à 

$350,000 | 51,060 5 * London Street Rly. (Ош; ) Ist Mort. 5 1 Debs. (с d.) 

£60,000 100 57 Montreal Ser’ t R'iw'y St'rl'g 5% Morr. Dabs. (1905) 

£140,000 100 44% Do. Sterliog 134 Dobentures (1922) "— 
24,000 5 New General Traction Ordinary — os — 
$50,000 $ 6/0 Do. 6 per Unt. Oamalative Prefarenoa — 
145000 10 ans Oldham, Ashton and Hyde Bleo. Tramway Ord....... 
1,090 10 570 Do, 9 par Cent. lreferonog ...cce «o eee eee «ее 
13,334 10 € Potteries Electric Traction Ordinary ... — sees 
20,000 10 5/0 Do, 5 por Oant, Oumalativo Preference ... ..... 
£125,000 Stook 37/0 Do, 44 per Cent. Dobenture Stock. 
$10,000 Stock Ly 4 Waterloo and Oity Ordinary .4.. - o on mn 
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TELEGRAPRE. 


African Direct тиергрь 4X Moers. Deb. (rei.) ...... 
Amason potir X 0000 -0000 00000 eee +0000 00 000 000-0900 оо 


D». t. Uebeataces 00000 «0-09 90-090 99 oc 
Augo-Am SOOM «9009 00000 009*00*090*09 000 000.00 · 6 · % 
Protected 020000 10600 20000 00000 00000 0000700000 06 

Do. Dafe erod *e000 2000 00000 -0000 0000 10:00 -00cee 


бошоо! Cable Capital doo . . „ socos oo 
Do. ( por Cent. Dsb»ntace Sook 
Oaba Sabmsrins Ordinary — . . . . o eee оозе sores 
Do. Preference 10 per Csat 9 +s oo oo о» 
Direct Spanish Ordtagey 00000 eq 50.00.90 00000 0000 8 оо 
Do. 10 per Cert. Cams Prefereuce — 
Do. 4) por Oe at. Dodeatutes „%%% 26 000.06 000 ce „„ 
Direct United States O able. . . sece . c «оосо vee 
Direct West Indis Cable 65У Bg. О 0. (re 1.) 
Eastern Ordiusry . 00000 50000 00-00000 99 060060 00. ео 00 500 *00 coe 
Do. Di per Cont. Preference So.. ees ~. 
* Do. 1 por Omt. Mort. Deb. Stook (red.) 
Nesteru Bxtension ........ 
DN 001t03)0 Wo) ip 1. ad at €8pm, ali pi 
Do. 1 por Cans. D3beasace Sto. e oe 
*Bastern aud 8. African 4% Mort. Db. iv e 
Do. (1 per Cent. Mauritius Sab. b»oe.(ro1.) ... 
Globe Telegraph aud Trust . . secre cece os 
Do. рэг Cent. Prefarenos . 00000 ,t ee 00.00 
Great Northern of Copenha zən . e. . 6 ~ 
Halifax & Bsrmade Cable ч lat Mort. Oo. (rod. 7 " 
Indo-Baropesn ... ..... .. —Á— ae ee 
London Platino-Brazilian 8 per бепе D394., 1426... 
Pacific & Baropesa Tel. 4% Gusr. oe (ro i.) 
Boater’ a. sosoo ce-o SO 008 - 06508280 eee 
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West Const of A9rl6S ....e ...00 e „ „ „„ „ -00 so oo 
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West India and Panam:.. 


000 0000 0000 ce 


.00 006 


0000 0000 0000 о 
0060 0000 00-00 ое 
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"Oe 00000 +0000 0000 • 
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000000 0000 000 ve B. 
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ELECTRIC MANUFACTURING &3. COMPANIES. 


Allianse Electrical Co. 5% Cum. Реәё,.....„... „о eee. 
Aron Sleotrlolt y Meter 6 per Osnat. Oram. Peel. ... .. 
British Blestric Works Od. Ordinary ... ...eo „ voce 
Do. 6 per Ont. Canulative Prefereave ..... 
Do. Bt Mortga ә Dabantares «e +0000 -0000 «0 
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Do.  6porOeat. Pesferenos .. „ oses 
Beitish Westinghouse 6Z 5 ————— 
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0000 (0000000 0000 000 


Do. $: peid . ос 0900905000020 9000090900566 006 cee 000 000000 cee 
Do; A peld Oant. Pref, Non O Aa. . „ «vo -. 
Do. 4i on OE Parp»tael 1stDob. 8006... .. 
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Depende Са le Constraction Ога. ..................... 
Do. per Cant. Oamalative Pre(erense ...... .. 
Do. 4} per Oant. Ist Mortgeza Dab. (rei. 
Oastuer-Kellner Alkali Oo. айу, pad) ees. 
D». 7 First Mort. Dab. (re i)). ooo. 


Ohadbarn’s Ship RED Ordinary ....4 ^. 
Do. 68 pər Osat. Oumilative Praferea.s .. cece 
Oromptoa ке Co. (Nos. 1 to 33,093) . so so ... 
Do. sr Ceat. Firat Mortgage Dob. (re l.) 
Davis aad T mmoins 6 per Oaat. C 1m. Prell. 
тшп and F рае (** A" Shares) pala 
le a LLLI е0. 99-90-00 os 
Do. er ред Mortgage Dob. Stook (red.) .. 
Do. 31 3nd Dab. Standing Prov. Carts (all pd) 
MS s Eleotrlolt iy seperation Gel... 
Do. 4% per Cent. First Morc. Dab. (red.) 
Wiectrio Construction Co. (Limited *090*060*09*99 200 es 
Do. 7 per Cent. Cam ilative Preferenoe ... ..... 
Do.  4perOent. lat Mortgage Dab. та) 6d 
Giffre Electro Chemical an ( Power Co. Ord ........ .. 
Henley’s шгар Wor&s Ordinary 
Do 45 per Vent. Preference ...... ..... . 
er Cent. Mortgage Deb. scook (rei.)... 
India te Rubber, Gatta Percha, &o,, Works . ͥ 
Do. 4 per Cent. lst Mort riago Deb. (reu.) A 
Telegraph С Oonstruotion sud Malntenanoe ......... .. 
Do. ре Cent. Debeature Бош, 1009. 


000.00 % o9 „% oo 


Do. nufacturiug Ordina AES Sessa sasies tes 
Do. брег Cent. Cumulative Preferenoce......... 
Willians апа Robinson Ordinary . . . . „ 6 bee · 
Do. 6 Oent. Nears ve өзгө: ee 

«P per Oeu lst Mortgage Debentures zd 
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8/6 4/3 3/3 4/5 - 
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4 4 4 41 6 9 9 
13 14 12 la 459 
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i - 
97 9) 97 9) 4 4 3 
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-03 105 103 105 17 23 
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Every one of our readers will be gratified to hear of the 
excellent work which has been done by the small unit of 
Electrical Engineers Volunteers in the South African army, a 
graphic account of which was given by Lieut.-Col. Crompron 
in the lecture published in this issue. At the time this 
contingent volunteered for the front, some sceptically-minded 
folk may have had a secret .suspicion in their hearts 
that although there was plenty of hard fighting to 
be done and plenty of railway construction, there 
would be little work to do of such a nature as to 
give an opportunity for the employment of the special 
technical knowledge and training which electrical engineers 
possess. Circumstances proved the contrary, however. As 
Lieut.-Col. Crompton explained, the expeditious installation 
and efficient maintenance of the arc lighting plant alone more 
than justified the corps’ existence; but the unit was able to do 
more work than this, and the men acquitted themselves well 
-in other engineering work, for which their previous civilian 
training fitted them eminently. It was gratifying to learn that 
as а result of the successful employment by the corps of 
traction engines for the moving of the heaviest guns, this 
matter is now occupying the attention of the War Office, and 
Lieut.-Col. Скомртом'в advice is being taken on the design of 
traction engines for military purposes. Lieut.-Col. Свомртом 
was also able to state that the Victoria Cross was to be 
awarded to Lieut. Srusss for his conspicuous bravery on the 
railway line near Vlaklaagte. From the account of the 
incident in the lecture, it is seen that it did not occur in the 


heat and excitement of action, but was an example of that 
cool and deliberate courage of which we Englishmen are 
justly proud. 


— — 


Tae attention which has been directed to the subject of 
electric railroading by Mr. W. Lawcpow's Paper at the 
Institution of Electrical Engineers lends additional interest, 
for British engineers, to the recent opening of the longest 
third-rail electric railway in existence. This railway, which 
extends from Albany to Hudson, N.Y., and is worked under 
standard railway conditions, is 88 miles in length, and it was 
put into regular operation as recently as the 22nd ult. We 
give some particulars of its construction in an article 
on another page. A notable feature of the equipment 
is the combination of the third rail with the overhead 
trolley system, the latter being used on portions of 
the railway passing through the towns on the line. This 
combination, however, is necessitated purely on account of 
the American practice of running main railways through city 
streets and over level crossings, and it would be quite unneces- 
sary in the United Kingdom. Another important feature of 
the line is that it is worked by water power; but though the 
energy of the picturesque Stuyvesant Falls may serve to 
keep the working costs down to a low figure, it will not help 
the British railway engineer in his endeavour to solve the 
problem as to the relative cost of steam and electric loco. 
motives in this country. Coal, not water power, is our main- 
stay and principal source of energy; and the performance of 
hydraulically-driven railways affords data of costs which, 
although useful and instructive, are not directly comparable 
with those derived from steam locomotive practice. Never- 
theless, the Albany and Hudson Railroad will be welcomed 
by electrical engineers as an important step towards the 
ultimate conversion of the railway systems of the world to 
electric traction. 


ame 


We published in our last issue particulars of the arrange- 
ment entered into by the Manchester Corporation with 
Prof. Kennepy for his assistance during the progress of their 
new electricity works. Prof. Kennepy is to be retained by 
the Corporation as their consulting engineer, to advise them 
during the completion of the new works and extensions, 
and to send an assistant down to supervise the work 
that is being carried out. For this Prof. Kennepy is 
to receive a fee of 4 per cent. on the total expenditure 
on the work he is called upon to see executed (this 


D 
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expenditure being now estimated at £400,000), or, at the 
option of the Council, a fee of £15,000. It is satisfactory 
that an undertaking originally designed by Dr. Joux 
Норкіхвон, and since then greatly extended under the able 
guidance of Mr. WonpriNcBAM, should have its success as an 
engineering enterprise assured by securing the best advice 
obtainable; but as the new works and extensions have 
already been designed and commenced by Mr. Worpincuam, 
and it would appear that practically nothing remains but to 
complete the carrying out of the contracts, it is remarkable 
that the Council should sanction such an enormous expendi- 
ture merely for supervision, which in the ordinary course 
would have been done by Mr. WorpincHam himself and his 
staff. It looks as if the withdrawal of Mr. Нісоічвоттом from 
office and the approaching retirement of Mr. Worpincaam in 
March have thrown the electricity committee and the Council 


into a state of panic. 
— — 


Ax elaborate judgment of the greatest importance to the 
work ok the evening continuation schools of the London 
School Board was delivered on Thursday last week by 
Mr. Justice Wits and Mr. Justice Kennepy in the High 
Court. In this case a rule had been obtained to bring up 
for the purpose of quashing them certain disallowances and 
surcharges made by a district auditor in the accounts of the 
London School Board. These disallowances and surcharges 
dealt with sums paid out of the rates for the teaching of 
science and art classes on the lines laid down in the Directory 
of the Board of Education Secondary Branch (Science and 
Art Department), and were fully confirmed by the learned 
judges. Mr. Justice Wus clearly stated that in so far as 
the expenses in question were incurred for science and art 
schools and classes or for teaching adults they were inde- 
fensible, and the auditor was right in disallowing them. 
On the whole the point of the decision seems to consist in 
the distinction, as regard3 fiaancial support, drawn between 
schools for adults and schools for children ; the latter, and 
the latter only, may legally be maintained out of or by the 
aid of the rates. 


— sl 


We believe that the majority of those interested in the 
scientific and technical evening-class education of the 
metropolis deplored the action of the London School 
Board when it established, on the grand scale, its system 
of free continuation schools; for the then very recent 
creation and equipment of numerous polytechnic insti- 
tutions rendered the step unnecessary and wasteful. 
Besides, it was scarcely likely that this introduction of cheap 
competition into the educational field would assist the evolu- 
tion of a broad system of secondary education. On the 
contrary, it seemed only too certain to increase the already 
existing confusion. Unfortunately, it is not probable that 
this judgment will suffice to remedy to any extent the pre- 
vailing educational muddle, for, in Mr. Justice Wirrs' opinion, 
ihe whole question must eventually go before the House of 
Lords. Apparently, the only purpose which the present case 
will serve is to call attention once again to the absolute lack 
of a national system of secondary and technical education. 
Fresh legislation, in any case, will be needed. 


: а College.—The Lent Term commences on January 
7th. 


Obituary.— We regret to announce the death of Lord 
Armstronz, which took place yesterday morning, in his 


91st year. A biographical notice will appear in our next 
issue. 
Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 
Latakia—Cyprus UIT ове ооо cam June 21, 1899 "TI — 
Tangier— Tarifa .. Jan. 5, 1900 ... Dec. 21, 1900 
Parí—Maranham  ........... 4. Mar. 2, 1900 — 
Cayenne — Pinheiro Nov. 26. 1900 — 
Pernambuco—Ceera ............ Nov. 29, 1900 — 


Röntgen Society. .—On Thursday next (January 8rd) this 
society will hold a meeting at 20, Hanover square, W., when 
Mr. A. W. Isenthal will read a Paper on Continental Progress 
in Practical Radiography and Apparatus." Оп the same 
evening Dr. J. Н. Sequiera will show some cases of Rodent 
Ulcer treated with X-rays. 


Reduction in Telegram Rates.—Notice is given by the 
Eastern Telegraph Co. of the following reduced tariffs 
to come into operation on January 1st :—Cape Colony, Natal, 
Transvaal, Orange River Colony, Ascension and St. Helena, 
8s. 6d. per word; Southern Rhodesia and Swakopmund, 
8s. 8d. per word; and Northern Rhodesia and Nyassaland, 
88. 11d. per word. 


British Association.—The following have been nominated 
Presidents of sections for the Glasgow meeting of the British 
Association, September 11-18, 1901 :—A (Mathematical and 
Physical i enn Major P. A. MacMahon, F. R. S.; B 
(Chemistry), Prof. Percy Frankland, F. R. S.; C (Geology), 
Mr. John Horne, F. R. S.; D (Zoology), Prof. J. Cossar E wart, 
F.R.S.; E (Geography), Dr. H. R. Mill; F (Statistics and 
Economic Science), Sir Robert Giffen, K. C. B., F. R. S.; G 
(Engineering), Lieut.-Col. R. E. Crompton; H (Anthropology), 
Prof. D. J. . F. R. S.; I (Physiology), Prof. J. G. 
Me Kendrick, F. R. S.; K (Botany), Prof. I. Bayley-Balfour, 
F. R. S. 


The Michael Faraday Home. — Nature states that a kins- 
woman of Faraday has made over to the Browning Settlement 
a 10-roomed house at East Dulwich, to be used as a home of 
rest and change for the poor, and to be called the Michael 
Faraday Home. To fit the Hom» for permanent use, the sum 
of £150 will have to be spent on alterations and repairs, and 
the annual cost of maintenance and hospitality will be at least 
£100. То meet this outlay ап аррза1 has been made for 
funds, and it is hoped that men of science will give their sup- 
port to an object which would have had the sympathy of 
Faraday, and which will stand as & memorial to him 
in his native pari-h. Subscriptions should be forwarded 
to the Warden, Robart Browning Settlement, Walworth, 
London, 8. BEB. 


An Agricultural Application of Electricity. The extremely 
heavy fruit crop which occurred this year in Switzerland 
prompted а large boot manufacturing firm in the Canton of 
Aargau, to turn to account, in a novel manner, a day-time 
surplus of electrical power. They erected plant for the 
peeling, coring and slicing of apples, for the further treat- 
ment of these ring slices, and for the baking of the prepared 
slices. The baking or drying of the slices is effected by 
placing the slices on grid-like trays which succeed one another 
in an oven which permits of а continuous succession of trays. 
In This oven the baking of the slices proceeds rapidly under 
the influence of а current of dry air, warmed by previous 
passage over a form of electric heater. The product of the 
process, says the Zeitschrift fiir Flektrotechnik, is of excellent 
quality. 


Electrolytic Copper Production in the United States — Тһе 
production of copper by the electrolytic process now amounts 
to about 20,000 tons per annum in the United States, says 
the Western Electrician. This is a little less than 7 per 
cent. of the total copper output in the States, yet the quantity 
is à large one and shows the importance of this branch of 
applied electrolysis. Moreover, the process has by-product 
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possibilities which may become important. In the electrolytic 
treatment of the ore the impurities are separated from the 
metallic copper and drawn off from the vat in a mass called 
sludge. As this residue is usually rich in the precious metals, 
it is treated for these, and large amounts are recovered. 
It has also been found that the non-metallic elements 
tellurium and selenium accumulate very rapidly in this sludge, 
and if there were any great demand for them it could be filled 
from this source at very small cost. 


Large Induction Coils.—T wo induction coils, giving each a 
spark 42in. in length, representing about 400,000 volts, were 
exhibited in New York by the makers а few weeks ago. They 
are described by our contemporary, the New York Engineering 
News. They have been made for the Japanese Government's 
forthcoming experiments on wireless telegraphy. The 
secondary of each of these coils contains about 125 miles of 
No. 82 copper wire wound in vertical layers, which are 
grouped in two large sections. The core consists of a bundle 
of iron wire weighing about 25010. It projects about lõin. 
beyond the secondary at either end, the best length having 
been determined by experimentally plotting the field of force. 
The primary winding takes 20 amperes at 25 volts, The 
make-and-break apparatus is mounted upon a separate stand, 
which contains also the adjustable condenser. The break is 
made in a bath of alcohol between platinum button-shaped 
electrodes, the upper one of which is moved up and down by 
а cam movement driven by an electric motor. At the same 
time the lower button is slowly rotated. The frequency of 
the break may be varied from one to several thousand per 
second. 

Institution of Electrical Engineers.— After the conclusion of 
Col. Crompton's lecture оп the 20th inst., and the usual vote 
of thanksto the lecturer, proposed by the chairman (Prof. Perry), 
had been carried by acclamation, Mr. Alexander Siemens 
proposed the following resolution :— 

That the Institution of Electrical Engineers offers the most cordial 
congratulations to the members of the Corps of Electrical Engineers (Royal 
Engineers) Volunteera, forming the electrical engineer unit of the South 
African army, upon the patriotic devotion that they have shown in placing 
themselves and their technical skill аб the service of their country, and 
upon the successful termination of their arduous and self-denying labours 
during nine months of service in the field. 

This having been seconded in an able speech by Mr. Н. Hirst, 
was carried with great applause. Mr.J. W. Swan then referred 
feelingly to the losses sustained by the corps, and a resolution 


in the following terms, seconded by Sir Hanry Mance, was. 


carried in silence, all the members rising in their seats :— 

That the Institution of Electrical Eugineera desires to express ita deep 
sorrow and to tender its heartfelt sympathy to the relatives of Corporal A. 
Holdaway and Sappers E. C. Short, W. C. Weakley, and E. J. West, who 
lost their lives while serving with the Corps of Electrical Engineers ( Royal 
Engineers) Volunteers, in South Africa, and so gallantly devoting their 
technical skill to their country’s need. 

New Inventions in Wireless Telegraphy.—On Saturday last 
Prof. Slaby delivered a lecture on multiple wireless telegraphy 
before the German Emperor and his suite and a distinguished 
audience. Prof. Slaby has been devoting his attention for a 
considerable time to devising а means of Hertzian signalling 
between several independent pairs of stations without tne mes- 
sages interfering with one another, and he has now apparently 
solved the difficulty. The method employed seems to be simple 
tuning, so that, if we can judge from the smali amount of in- 
formation published with regard to Mr. Marconi’s latest re- 
searches, it would appear that the two experimenters had been 
proceeding on the same lines. During the lecture, Prof. Slaby 
signalled to two statioas, one at Schónweide on the Upper Spree, 
8 miles distant. and the other in the Professor's laboratory at 
the Charlottenburg Technical College, about 23 miles distant. 
Messages were received from these two stations in the lecture- 
room simultaneously. For both sets of the reteiving appa- 
ratus on the lecture table the lightning conductor on the 
chimney of the Schiffbauerdamm electric lighting station was 
utilised as an air-wire without removing its earth connection. 
The lecturer explained that the arrangements were such that 

‘the waves in the two cases were of an exactly predetermined 
length, and that the two sets of apparatus were each tuned to 
a different wave-length. At Charlottenburg an air wire 
16 metres long was employed, attached to the roof of the 


— 


Technical College, and at Schéaweide the wire was a vertical 
one hung down between two chimneys. In the latter case 
the waves had to pass right through Berlin from south-east to 


-north-west and were naturally atenuated by the number of 


chimneys and high buildings. In order to intensify the 
received wave Prof. Slaby showed another invention which he 
called а “ Multiplikator, a word which may perhaps be trans- 
lated as ''intensifier." This is a resonator, the action of 
which Prof. Slaby explained by analogy with a tuning fork 
which only emits a weak note until it is placed on а suitable 
sounding board. The resonator increases the potential of the 
received wave, and renders it easier to detect on the receiving 
apparatus. This device was worked out by Prof. Slaby in 
August and communicated to the Allgemeine Elektricitats 
Gesellschaft, the company having since that date developed 
the invention technically with the assistance of Count von 
Arco, a former assistant of Prof. Slaby’s. 


Electric Supply Works and Board of Trade Regulation, B 6.— 
As a result of the request of the President of the Board 
of Trade for further information (see The Electrician, Vol. 
XLV., p. 514), the London electric supply companies and 
local authorities interested in the supply to consumers at the 
increased pressure of 200 volts have prepared a draft letter, 
to be presented to the Board of Trade, in favour of an amend- 
ment of the proviso to clause 6, section B, of the regulations of 
March 4, 1896. The object in view is to obtain an alteration 
of the clause, so that, failing agreement between the consamer 
and the undertakers, the consent of the consumer to a 
change of pressure may be dispensed with and the change 
be allowed on such terms and conditions as might 
be settled by an arbitrator appointed by the Board of 
Trade, as was suggested at the interview accorded by the 
president last July (Loc. cit.). The draft letter, which is the 
outcome of а conference held at the offices of the Westminster 
Electric Supply Corporation, mentions that certain consumers 
refuse on any conditions to agree to the proposal, and 
that one consumer can absolutely prevent the completion of 
the change of pressure over а whole district. The letter 
continues :— 

The doubling of the pressure of supply now being generally carried out 
has for its object an increase in the number of lamps which can be supplied 
from the same mains. From this results: (1) The avoidance of so 
frequently disturbing the streets for the purpose of increasing the capacity 
of existing mains. (2) A better service to consumers generally by giving 
more equable voltage, and a means of lowering the price on account of more 
economical distribution. (3) A saving to the undertakers, 

The matter is of considerable consequence to the local authority, both 
because of the lessening of disturbance of the streets, which more or less . 
affecte all London (except those areas where the pressure has been started 
at 200 volts), and in view of the possible purchase of the undertaking of 
supply companies by the local authorities, it is desirable that the capital 
expenditure should be kept as low as possible. We submit that an increase 
in the pressure is thus desirable from the point of view of both the local 
authority and of consumers, and that it is unreasonable it should be in the 
power of a few indivuals to delay or prevent an improvement in the method 
of supply. With regard to (3) we desire to state that the immediate 
saving is no more than that effected in distribution losses, and that the 
saving in capital outlay is on mains to meet future demands. The under- 
takers point out that any saving in revenue thereby made is less than the 
reductions they are in general making in the rate charged to consumers 
supplied at the higher preasure ; in other words, that the probable saving 
in revenue has been or is being discounted by the reduction of rates. The 
profita to be gained will arise from the increase of business which the 
change renders possible. Such an alteration in the regulations as we desire 
would in practice affect only а few individuals, and would not deprive 
consumers of any right, except such as has been given them by the issue 
of the regulation in question. | 

We further submit (1) that this regulation, without any provision for 
appeal, leaves it entirely in the hands of certain consumers to at least put 
undertakers to heavy additional expense, notwithstanding that appeal is 
allowed if the county council refuse their consent to the change, or impose 
too onerous conditions ; and (2) that the principle of arbitration is allowed 
in practically every other case under the Provisional Orders where diff- 
culties arise between the undertakers and public authorities or individuals, 
as well as between the undertakers and their consumers. 

We hope on consideration that, as the intereste of consumers would be 
amply safeguarded, you will be abie to consent to an alteration ot the 
regulation in question, such as we have suggested—viz., that for the 
words, “ with the consent of the consumer,” in the concludiog part of the 
proviso to clause 6, section B, of the Board of Trade Regulations, 1896, 
there should be substituted the words, “on such terms and conditions as 
may be agreed uponzbetween the undertakers and the consumer, or, failing 
agreement, as may be settled. by an arbitrator appointed by the Board of 
Trade, or words t» this effect. 
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BRUSH ELECTRIC TRAMWAY EQUIPMENTS. 


The Brush Electrical] Engineering Co. have the credit of 
having been the pioneers of British-made traction equipments, 
and praise is due to them for the successful manufacture of a 


line of standard British apparatus, competing in cost and 
excellence with the foreign-made equipments which were first 


in the field, and backed by the prestige of & lengthened 
experience. The company can now point to equipments of 


Fig. 1. 


their own manufacture, in which all initial difficulties have 
been surmounted, and can confidently affirm that to-day 
Brush traction apparatus holds a position second to none in 
every essential that makes for success. We illustrate in 
Fig. 1 their standard motor for lines of 8ft. 6in. gauge, known 
as the 1,000 type, and made with four different windings to 


give 17, 25, 80, and 86 u.p. at their standard ratings. The 
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lower-rated motor is specially suitable for tramways without 
heavy gradients and with single-deck cars, where a high speed 
is not required. It has a very high tractive force factor, 
enabling a start to be made with a small current. The 
85 н.р. motor of this type has been made simply to satisfy 
the demand which is frequently found in specifications, for a 


. conditions. 


85 нр. to fit a 86. Вір. gauge. The limitations of space 
available on a 8ft. бїп gauge are such as to make it inevitable 
that a motor to develop 85 m.». must do so at a high speed. 
This means а low force factor and a very large increase of 


starting current. Apparently, the only solution of an efficient 


equipment for narrow gauge lines requiring a high speed on 
a gradient is the adoption of bogie trucks with four motor 
equipments. The 25 н.р. motor of this class is a serviceable 
compromise between these extremes, and fills all the require- 
ments as to speed and tractive effort for an average line. We 
give its characteristio curve in Fig. 2, which bears out our 
foregoing remarks. 

The rating of traction motors, as pointed out by Mr. 
Sprague in the discussion on Mr. Langdon's Paper before the 
Institution of Electrical Engineers, is а matter which is of 
no small importance as it influences both the purchaser and 
the use to which the apparatus is put. The standard 
American rating is based on one hour’s run at rated load with 
a temperature rise of 185°F. It is quite clear that this rating 
is empirical, and is not intended to represent actual working 
The Brush Company’s rating is based on a rise 
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of 115°F. after one hour's run at rated load, and they claim 
that this represents more nearly the capacity of the motor to 
do its work without injurious heating. It corresponda more 
nearly to what the motor can steadily and continuously 


perform in daily work. 


Besides the 1,000 type, the Brush Company are also making 
a type of motor known as the 1,2004 type, which is suitable 
for tramways of standard gauge. This motor is rated at 85 н.р. 
at & low speed, and can handle the.heaviest kind of holiday 


‘traffic on steep gradients without any danger of overheating. 


The question of overheating is in fact the crux of the traction 
motor problem. The motors may exert on test and show on 
their characteristic curves the necessary combination of speed 
and torque, but the proof of a good motor is its capacity to- 
work at a temperature that does not quickly bring it in to the 
repairing shops. It is true that performances are sometimes 
demanded which are outside the possibilities of the dimensions 
available, but on the other hand the influence of good ventila- 
tion will often go a long way. The ventilating arrangements 
on the Brush motors are efficient. The upper pole pieces are 
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slotted out from their face to the outside of the frame and the 
openings are protected by а shield and а raised edge. The 
armature has a ventilating slot from the shaft to the periphery 
and air ducts, parallel to the shaft, supply air at a low speed, 
which is thrown out at the periphery and blown through the 
pole faces to the outside. This ventilation (which is, we 
believe, the only positive ventilation yet fitted to a traction 
motor) is extremely effective and has enabled the Brush 
motors to be rated 20°F. below most of the motors 
on the market of similar capacity. The frame is made to 
open downward and the armature, by a very simple arrange- 
ment shown in our illustrations, can be lowered with the 
bottom half, or left suspended in the top half as may be 
convenient. | 
Another feature of the motors is the application of 
automatic oil ring lubrication. This improvement is of 
the utmost importance in keeping down the cost of repairs 
and renewals. The life of the bearings is increased from 
three to four times that which is usual with grease lubrica- 
tion, and the effect on the wear of the gear-wheels is almost 
equally marked. The reason for this is often over-looked— 
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viz., that any wear in the motor- axle bearings leads to a dis- 
placement of the gear pitch circles, and a co ndi 
inorease of wear and low efficiency. It is, therefore, true 
economy to give as much attention to the axle as to the 
armature bearings, and without oil lubrication this is not 
easy to do. | 

The Brush Company manufacture also several types of 
controller, among them being the Hl single motor con- 
troller, H2 series parallel emergency brake type, HD2 series 
parallel controller (Fig. 8) with rheostatic brake, and the 
HG2 series parallel controller with emergency stop and a 
regenerative position, by means of which the car may return 
energy to the line when descending long and steep inclines. 
Besides the two. chief, items of traction equipments—viz., 
motors and controllers—the Brush Company manufacture the 
smaller accessories, such as rheostats, fuse boxes, and canopy 
switches. They are also one of the largest builders of car 
bodies, and have just begun to place on the market a whole 
line of standard trucks. They are thus in an advantageous 
position to supply the growing demand for electrical traction 
apparatus. 


THE ALBANY AND HUDSON ELECTRIC RAILROAD. 


The formal opening of the Albany and Hudson Railroad occurred | the Albany and Hudson Company, the distance of 38 miles being 


on November 22nd, and is illustrated and described in some of our 


traversed-in 53 minutes. The average speed was about 35 miles to 


American contemporaries, to whom we are indebted for the | 37 miles an hour, although on some of the long stretches the speed 


NORTH CHATHAM STATION. 


following article. The visitors, numbering some 75 ш 
technical men, who were invited to the formal opening, were carri 

from New York city in a special train. The run to Rensselaer, 
formerly called East Albany, was made in two of the regular cars of 


— — — — — — — 


THiRD RaiL CONNECTION AT COUNTRY CROSSING, 


was over 50 miles, Notwithstanding the newness of all the equip- 
ment and most of the track, no difficulty of any kind was encountered, 
and no defect in operation or materials was discovered. The 
operation of the cars was smooth and easy, although the starting 
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acceleration was high, and none of the unpleasant jerking, due to the 
“reciprocating action of steam locomotives with which all of us are 
familiar, was felt at any time ; indeed, the smoothness of the running 
vas one of the most noticeable features of the whole trip, and was 


D 


* 


—— — . 5 ) 
f А ^ є, + gh ‘oN . А i . + lg y . 
- М * Е T, * ^ 7 
. ` * : 1 | P. | 
. ч S í v Ow A £5 
| D Ў НУ ЪЪ NAT | 
ЕН om И чала he SA * 


y" 
"ue 


T v uu, 


| / 
1.4 5 2 2 Ge 
Neh poset be 
AAAF 


and throughout the valley of the Kinderhook Creek for economical 
application to such industries as may need it. Already negotiations 
are резона for the establishment of new industries to utilise some 
of the surplus of this fine installation. 
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ViEW OF THE BRIDGE AT ALBANY. 


particularly commented upon by the many steam railroad men 
present. e cars are во constructed that both the overhead trolley 
апа third-rail connections are available, the overhead connection 
being necessary in the cities of Hudson and Albany. It was notice- 
able that there was much less noise when the third rail was in use 
than when the trolley was running on its wire. 

The Albany and Hudson Railroad is the longest third-rail electric 
railway in the world, and the only one even approaching this size. 
It is operated entirely under steam railroad conditions as regards 
epeed, power, weight of cars, and class of traffic. The operation of 
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,UPPER END oF TRESTLE ALA ANT. 


the railway, however, is not the only use to which the current gene- 
rated in the Stuyvesant Falls power-house will be applied, as power 
will be transmitted to and distributed in the cities of Hudson and 
Albany, and the towns of Renseelaer, Niverville, Chatham, and 
others along or near the line of the railway. In addition, the local 
trolley systems in Renseelaer and Hudson are operated by the same 
wer, ав is also the electric lighting of these and other points near 
y. The same power will be available along the transmission line 


Between the thriving town of Hudson, situated on the east bank 
of the Hudson River, and the city of Albanv, N.Y., lies one of the 
most beautiful agricultural regions in the United States, noted not 
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CaR SHED AT ALBANY, 


only for the products of its farms and dairies, but as well for the 
cloth and other manufactures that have teen produced in it for the 
last century. The valley of the Kinderhook Creek is also a region. 


Car SHED АТ HUDSON. 


of beautiful scenery. Not long ago the Albany and Hudson Rail- 
way and Power Co. took over the interests of the street railway 
companies in the town of Hudson, the Greenbush and Nassau 
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Electric Railway Co., the electric lighting and power companies 
in Hudson and Ranaselaer, and the railway formerly operated 
by steam locomotives known as the Kinderhook and Hudson 
Railroad. In addition to these properties ani franchises they 
also secured a fine water-power at the town of Stuyvesant Falls, 
located on the Kinderhook Creek, about 10 miles from Hudson. At 
this point the stream, which rises to the eastward in the Berkshire 
Hills, falls abruptly in two beautiful cascades to a distance ot 
105ft., furnishing an ample and practically unfailing source of water- 
wer. Here is located in a fine brick building the plant necessary 
or the production of 2,500 f. P. Exclusive of the exciters there are 
eight units each directly coupled to a turbine water-wheel Of 
these, three are 750kw. three-p machines, giving directly 12,000 
"volts at 60 cycles in each phase. These machines supply current for 
the railway transmission system, aud for general sale. Two multi- 
polar 200kw. 600-volt direct-current machines supply power to the 
Section of the road immediately adjacent to the power-house, taking 
the place of a sub-station for this section. In addition to these 
onus there are two 250kw. and two 125kw. 2,200-volt aingle- 
phase alternating machines, which supply the light in Rensselaer 
апа in Hudson. These machines feed some lights direct, but for the 
long-distance lighting their current is stepped up to 11,000 volts or 
22,000 volts for transmission. . In addition to these machines, there 
are two 40kw. 60-volt exciters, making a total of 10 dynamos 
altogether. Each of the 10 machines is direct-coupled to a horizontal- 
shaft turbine. In addition to this equipment, one of the 750kw. and 
the two 250kw. single-phase machines are arranged to be driven by 
vertical engines in case of any failure of the water-power supply 
through ice or other obstructions. The impounded water comes 
down from the pond in two parallel steel tubes 7ft. Ein. in 
diameter. 
From this power-house current is distributed by means of an 
overhead line, solidly constructed on wooden poles carrying porce- 
dain insulators, to four substations, one located near each end of the 
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line and two at intermediate points, At these stations the high- 
tension alternating current is received in a battery of transformers, 
and is by them reduced toa proper voltage for the rotary converters, 
which changes it to direct current at 600 volts, at which pressure it 
is fed to the third rail. The railway extends from Hudaon to 
Albany, passing through the towns of Stottville, Stockport, 
‘Stuyvesant Falls, Kinderhook, Valatie, Niverville, North Chatham, 
Nassau, East Schodack, East Greenbush, and Rensselaer, from which 
point it crosses the Hudson River into the city of Albany upon a 
steel viaduct. The terminal facilities of the line in Hudson comprise 
a private right of way entering that town and connecting immediately 
outside with the Chatham branch of the Boston and Albany Rail- 
road, over which access is had to docks on the river and the tracks 
of the New York Central and Hudson River Railroad. In the town 
of Hudson is also a large freight house, so that, the freight ia bulk 
and in its original cars may be taken from the connecting railway 
and hauled by the electric locomotives of the Albany and Hudson 
Company. On the other end of the line, in Rensselaer, a connection 
is made with the lines of the United Traction Co., operating 
in Albany, Troy, Cohoes, and other towns in the neighbourhood. 
The company also has fine dock facilities on the Hudson River 
at this point. 

The line is laid throughout with 80lb. T-rails put down upon 
extra heavy ties, solidly ballasted, the construction being in all 
ir je equivalent to that of high-class steam railroads. The third 
rail, which is also of steel well bonded together, is laid at one side 
of the running rails at a slight elevation upon insulators. The total 
length of the line from end to end is about 36 miles. Upon it will 
be operated, as a preliminary installation, 10 motor cars, each 
рк with four motors developing 75 нр, each ; the contract 
for these cars requires that they shall maintain schedule speeds in 
excess of 51 miles an hour. 
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THE ELECTRICAL ENGINEERS R.E. IN SOUTH 
AFRICA.* 


BY LIEUT.-COL. R. E. CROMPTON, EE. (R. E.) v. 


At the request of your president I have prepared a narrative of 
the war services of the small body of electrical engineers who left 
England early in the spring of this year for South Africa and who 
have now returned. I must commence by reminding you that the 
corps of Electrical Engineers R.E. Volunteers was raised by the help 
of this Institution in order to enable electrical engineers to place 
their services at the disposal of the country in case of need. It is 
acknowledged that every year electrical 5 will be more and 
more used in military operations. Up to last year the special work 
on which the corps had been ‘instructed and drilled for home service 
has been the management of the searchlight apparatus used at 
various points for coast defence, to which has been added some 
instruction in submarine miniag and cognate matters. 

As both officers and men of the corps felt that the training which 
every one in the electrical profession must g» through has made us 
all handy men, not only for electrical, but for general mechanical 
engineering work, we offered our services for the war in South 
Africa. Our offer was accepted in December, 1899, and after some 
consultation with the War Оҝ зе an equipment was vip bee by our 
own officers, and was manufactured with such p that our first 
detachment was ready for embarkation early in March. Five 
officers and 47 men were mobilised in February, and on March 16 
five officers and 47 men embarked from Southampton on вз, “ Tagus." 
On the 17th two officers and one non-commissioned officer embarked 
on the “Custodian” in charge of the equipment. The equipment 
has already been described in the technical journals. I will remind 
you that its main features are portable searchlights mounted on 
carriages somewhat similar to those used for field pie guns, the 
electrical energy being generated by dynamos carried on small 
compound steam traction engines. Special cable carts were also 
provided. 

I do not propose to take up your tims in giving the details of con- 
struction of the projectora, engines, dynamos, or other apparatus, 
Those interested in these matters will have full 9 of 
examining it in March next, when the headquarters of the corps are 
сот рее. Although steam-traction engines were chosen, it was 
foreseen that the oil engines to which the corps is so well accustomed 
at its annual trainings would have had great advantages if a portable 
type of oil engine had been procurable А supply of arc lamps, with 
special lanterns which could be readily packed, and incandescent lamps 
with fittings, were also sent out for the electric lighting of working 
parties, depots, and railway sidings. A novel feature of the equip- 
ment was that 20 bicycles were provided with reels on which fine, 
uninsulated copper wire was coiled, to serve as telephone conductors, 
and a special light and very portable type of telephone was; obtained, 
which, as will be seen hereafter, gave excellent results. The whole 
of the remainder of the equipment, which contained, among other 
thiags, complete sets of repairing tools, tube wells, pumps, and port- 
able forges, was carefully considered, and subsequent experience 
showed that it was well chosen. 

The “Tagus” arrived at Cape Town on the 4th, and the unit 
disembarked on the 6th and were encamped at Fort Knokke for a 
few days, The “Custodian” arrived on April 12th, and the equip- 
ment, including two of the 8 ton traction engines and four 5-ton 
waggons, were unloaded that night. Col. Girouard, the director of 
railways, at once applied to have the electrical engineers attached to 
the railway re-construction trains, and they were ordered to get ready 
to move up country as quicly as possible, On Saturday -night, 
April 14th, the whole of the equipment was packed on five large 
bogie trucks, but even their start seemed likely to be delayed, as the 
line was blocked with press of traffic. Under these circumstances 
the unit received an invitation from the electrical engineers of Ca 
Town to attend a smokiny concert to be given in their honour on the 
following Tuesday ; but, unfortunately, this could not be accepted, 
as on Monday morning the unit suddenly got orders to start. 

After a journey of three days and four nights it arrived at Bethulie 
at 5 алп, April 20th, and at once off-loaded the equipment, and 
within & few hours the first installation of temporary electric light 
for war purposes was erected on the Bethulie-road bridge, which was 
then temporarilv in use for railway purposes, during the time that 
the low-level deviation railway bridge was thea constructed by the 
Railway Pioneer Regiment to replace the original railway bridge which 
had been destroyed by the Boers, At first six arc lamps were found 
sufficient, and these were erected and worked nightly from one of the 
dynamos mounted on its traction engine at the river bank. As soon 
as the low-level railway bridge was complete the installation on the 
road bridge was dismantled and transferred to the new bridge, the 
рио to which, being tortuous and having steep gradients, had 
to be worked by the engine drivers with the greatest caution, so that 
for some days the arc lights were used to light these approaches. 


* Lecture delivered before the Institution of Electrical Engineers, Dec. 20. 
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The first time the field telephones were put to work to was at this 
place. A line was laid acroes the bridge for the use of the railway; 
and a good telephone service established. During the time that the 
corps was at Bethulie Sergeant-Major Brown, R.E., and Sapper 
Phillips, E.E., were sent out with of the telephone equipment 
to посошрацт а flying column which left Bethulie оп Мау 2 to 
join General Hart, who was then moving south from Smithfield. - 

As the telegraph line between Bethulie and Smithfield had been 
destroyed the new field telephones were brought into use to maintain 


installed. It must be noted that it is somewhat of a feat to carry out 
a temporary job of railway lighting of this kind, and to work it con- 
tinuously without any failure or interruption from May to December 
(i. e., up to the date of writing), using only one engine with no 

plant, and the credit of this excellent service must be mainly given 
to the small detachment that was left at Bloemfontein under com- 
mand of Corporal Bicker Caarten, to whom has since been entrusted 
the design for a permanent installation to replace this temporary 


plant. 


TRACTION ENGINES TAKEN OUT BY THE CORPS. 


communication with the flying column, and this was kept up with- 
out any failure during the time the column advanced until it met 
General Hart. General Hart was thus enabled to be put into com- 
munication with Lord Roberts via Bethulie, temporary communica- 
tion being made between General Harts camp, lẹ miles from 
the telegraph line, by bare copper wire, No. 22 gauge, laid on 
Hie ground from the bicycle reels supported by a special belt to the 
у. 


The advance section at Vet river joined the reconstruction trains 
and remained with them during the months of May and June—te., 
until the work of reconstructing the railway was completed through 
the Orange Free State up to the Vaal River. The equipment of 
this No. 1 section consisted of No. 2 traction engine with its dynamo, 
two waggons, subsequently increased to four waggons, two projectors 
with their limbers, two cable carts, extra cable coiled on drums, 
16 arc lamps with suitable poles, hoisting gear and the necessary 


ONE OF THE SkARCH-LiGBT SETS. 


Oh May 6th the unit arrived at Bloemfontein and was split up into 
two sections, one going on direct to railhead, which was then at Vet 
river, the other section remaining at Bloemfontein to carry out the 
electric lighting of the goods yard and locomotive shops. At this 
point an installation of arc and incandescent lamps was erected and 
worked by No. 1 engine and dynamo, and has been running ever 
since, the installation being gradually increased in size until there 
are now 16 arc lamps and a large number of incandescent lamps 


accessories, a supply of incandescent lamps with suitable fittings, 
14 sets of field telephones, a supply of insulated and bare copper wire 
telephone conductors coiled on reels which could be either carried 
on the bicycle or on special slings strapped to a man’s chest in such 
a position that he could either pay out or wind up a conductor. 

The work at Vet River may be taken as typical of many other 
works at which it was necessary to work all night by artificial light. 
The Railway Construction Corps R.E. was engaged in constructing 
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a main bridge across the river approached by long deviations from 
the main line; in these were three smaller bridges. The lighting 
plant had therefore to be erected at each of these bridges in turn. 
When the Vet River work was completed the section moved on 
to Smaldeel, and there was joined by Major Crompton with a draft 
which had left Cape Town on May 4th. Major Crompton brought 
with him a third traction engine with its dynamo, an addtional 
supply of concentric cable, two addional 5-ton waggons, stores, 
bicycles, &c. Major Crompton then took over command of the unit, 
and, as the occasion arose, the whole of the Bloemfontein section, 


Two OF THE PROJECTORS LIMBERED. 


with their stores, were gradually moved up to join the unit, leaving 
only & small he c 
Corporal Bicker Caarten, to work the temporary lighting plaut at 


Bloemfontein. | | Е 

Early їп Мау Col. Girouard required the services of additional 
railway telegraph men, and Capt. Bain was detailed for this work, 
and, with а detachment of seven men, was sent on to repair the 
telegraph in advance of Railhead. This was a service of great 
importance, entailing considerable personal risk and 


ure. 
Capt. Bain, who was eventually assisted by Lieut. O'Shaughnessy, 


BATTLEFIELD OF LEEUWSPRUIT. 


remained at this work for several months, and eventually was put in 
charge of the whole of the railway telegraphs in the Transvaal, under 
Capt. Manifold, R.E., Administrator of Railway Telegraphs, his 
detachment being strengthened from time to time by additions from 
this unit, as well as from the wi Engineers and other co 

The No. 1 section commenced lighting work at Zand River on 
May 18th, this work being of a very similar nature to that of the 
Vet River. It afterwards advanced with the railhead construction 
trains to the Rhenoster Spruit to assist the working party building 
а crib bridge at that point. Here a particularly smart piece of light- 


detachment of six men, under the command of 


ing work was carried out. The orders were received at 2 p.m. The 
traction engine was off-loaded from its truck and hauled its waggons 
and stores down to Rhenoster Spruit, 3 miles away, the light 
stores going down the damaged railway line on a trolley. Eight 
arc lamps were fixed on poles, and light was furnished to the work- 
ing party by nightfall, 5:30 p.m. The new and first reconstructed 
bridge at Rhenoster was completed on the 29th, and there being 
then no large work ahead requiring arc lights, the detachment 
went forward with the construction train, and were employed prin- 
cipally on the actual work of building the crib piers, fixing the 
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LOCOMOTIVE AFTER BATTLE OF LEEUWSPRUIT. 
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beams and laying the rails until the line was completed .and 
railhead advanced to Taibosch. During this time the equipment 
was left behind at Roodeval in charge of Sergeant Phillips. 

During the next eight days the detachment had an exciting time 
as the enemy under De Wet and Theron were threatening the line 
and reconstruction works. The electrical engineers formed part of 
the reconstruction day shift, the working hours being generally from 
6 a.m. to 6 p.m., but sometimes up to 12 midnight, so that on these 
days the men were 18 hours consecutively at work. From Rhenoster 
up to Taiboech the enemy at the advice of Theron had destroyed the 


EEE r 


VIEW OF CONSTRUCTION TRAIN AFTER FIGHT. 


ne very оре, not only the larger bridges, but all the smaller 
culverts were blown пр; in some places the rails for considerable 
distances were twisted and contorted by dynamite cartridges fired at 
every fish joint. 

On Wednesday, June 6, Taibosch Spruit was reached, and seein 
that arc lights would again be required at this point and at the V 
River, Captain Lloyd was sent back with two engines and a few 
trucks to bring forward the electric light equipment which had been 
left at Roodeval. His journey down the threatened line to Roodeval 
was a most exciting one. At Vredefort Weg he was called upon to 
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arrest the Field Cornet Le Roux, who, although he had taken the 
oath of allegiance, had been observed signalling to the enemy. This 
train was expected to be attacked at any point south of this, and the 
utmost precautions had to be taken. As the water supply at 
Roodeval was known to be scanty he left one locomotive to fill up 
its tanks at Rhenoster and took one on to Roodeval. He there found 
that the small garrison had been threatened for days, and had been 
on harassing night duty during that time. On his approach to 
Rhenoster Spruit he found that the line was blocked by some trucks 
which were being used, somewhat irregularly, for shifting tents and 
camp equipment required for a new camp. 


REPAIRING BRIDGE BY Arc LIGHT. 


As Capt. Lloyd knew that De Wet was preparing to cut the line 
to the north of Rhenoster this delay seemed likely to result in the 
unit losing their electrical equipment. As it was the line was only 
cleared in time to get the train away a.few hours before De Wet com- 
menced his attack on the Rhenoster camp, which resulted in heavy 
losses and in the destruction of the new bridge, the water supply, 
and of the valuable ammunition and stores then at Roodeval. The 
return journey northwards was of the most exciting nature. The 
train was made up with some of the trucks in front of the loco- 


LiEUT.-CoLoNEL CROMPTON AT Номе, ENTERTAINING HIS GUEST САРТ. 


motive во that in case of the leading truck being derailed it could be 
thrown off more easily, and thus less delay caused than if the loco- 
motive itself were derailed. It was necessary to examine the track 
with lamps placed on the leading truck and thus by lamp signalling 
back to the engine driver to control the running of the train. In this 
manner the train was worked back to Taibosch. 

At Vredefort Weg Captain Lloyd arrested and brought along with 
him the Field Cornet Le Roux. By the time Captain Lloyd passed 
Vredefort Weg De Wet had been successful in his attack at Rhenoster 


and cut both railway and telegraph wires so that the construction 
trains were entirely cut off from the south. 

During the time that the arc lights were being used on the bridge 
at Taibosch on the nights of the 7th and 8th Lieutenant Pott suc- 
cumbed to enteric fever. This was a great loss to the unit, as this 
officer had himself designed a great portion of the arc lighting and 

rojector plant, and the loss of his services greatly crippled the unit. 
He had to be left at Viljeon'a Drift, where he was nursed with extreme 
care by Dr. and Mrs. Dixon, Dr. Dixon bsiag the medical officer to 
this section of the railway. Here Sapper Weakly also fell ill of 
enteric fever, probably brought on by the exposure at Roodeval. He 
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During the time that the unit was at Taibosch Major Crompton, 
taking with him Sergeant-Major Brown, R.E., and Company 
Sergeant-Major Rorke, went south with the field telephones to 
attempt to make temporary communication at the point where the 
telegraph lines had been cut by the Boers. Major Crompton 
returned to his command at Taibosch, leaving the two non-coms. 
with Lord Kitchener, who arrived at Kopjes on the 9th, They 


for some time, and eventually died at Viljeon’s Drift on the 


WEBBER: THE CAR IN WHICH HE LIVED FOR NEARLY TWO MONTHS 


were able to establish communication with the south, and thus kept 
him in touch to north and south until the telegraph lines were again 
in working order. UN 

Railhead reached the Vaal River on June 10, and at this point 
an installation of 12 lamps was erected, and on the llth the first 
train crossed into the Transvaal and some supplies were sent to 
Lord Roberts at Pretoria. It may be here remarked that as during 
the advance of railhead from Bethulie to the Vaal the arc lamps 
were worked on 19 nights, it is probable that the period of recon- 
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structing the line was shortened by nearly the same number of days, 
but even if one night's work is only considered to be equal to two- 
thirds of à day's work the night work rendered ible by the 
section must have hastened the advance of railhead by not less than 
12 days, and the money value alone of this to the nation must have 
many times repaid the entire cost of equipping and sending out the 
Electrical Engineers, 

After one night's lighting at the Vaal the very thorough destruc- 
tion of the line to the south by De Wet necessitated the sending 
south for a second time both construction trains; the unit accom- 
panied them, leaving the lighting equipment at Viljeon’s Drift under 
Sergeant Brown. The construction trains working south were con- 

. &tantly threatened by De Wet, and on the night of June 14 both 
trains were attacked by him, and were summoned to surrender. 
this was the first occasion in which the Electrical Engineers were 
under fire, perhaps I may be permitted to describe the attack at 


some length :— 
Very early in the morning of June 14 the night working party, 
which consisted chiefly of Royal Engineers and Volunteer Royal 
Engineers, none of them being Electrical Engineers, were at work 
rebuilding the crib piers of the recently constructed bridge at 
Leeuwspruit ; at this time one of the construction trains was drawn 
up elose to the working party, who were at the break in the line, the 
other train being about half a mile to the north on ite way to shunt 
empty trucks on a siding a mile further north. 
he first trouble noticed was the derailing of the leading truck of 
the northern train. This was caused by a stone having been wedged 
by the Boers between the main and the guurd rails. As soon as the 


ONE OF TBE TRACTION ENGINES, 


train was pulled up it was fired on by an attacking party, which 
apperently surrounded it. The troops on the train promptly 
replied, and with good effect, as the Boers drew off after balf- an- 
hour’s tiring, and concentrated their attack on the other party at the 
Spruit, but during this sharp attack the vans and coaches of the 
northern train were riddled by bullets, and those sleeping in them 
had narrow escapes. The attack coming at firet from the south 
aide, the engine driver started to move the engine nurthwards, The 
Boers then made a rush on the unarmed working party, who, with 
one officer and 60 men, were taken prisoners ; the remainder, however, 
d but could not rejoin the party defending the trains. 

The Electrical Engineers had formed the day-working party, and 
having been many hours at work, and consequently very tired, 
were eound asleep. Those of them who were sleeping outside the 
trucke, close to the working party, were captured by the Boers before 
they were able to regain the train. At this time the Boers’ 
firing was very heavy, and three officers—4.e., Lieut. Miclem, R. E., 
Lieut Bigge, E.E., and Lieut. Holmes, of the Royal Irish, were 
seriously wounded. Three sappers were killed, the engine driver 
and а number of others seriously wounded, and of the native work- 
men about 30 were killed or wounded. At this time De Wet sent 
in а messenger summoning the train to surrender as the Boers were 
. greatly superior in force and had guns. No attention was paid to 
the message, and the remaining troops, who were then under the 
command of the officers of the Electrical Engineers, took up a 
position on а ridge of rocks which ran transversely to the train, 
from which the train could be protected without the men being 
exposed. This position was beld for several hours—in fact, up to 
daybreak—the firing of the Boers being continuous and severe. On 
the other hand, the position we occupied was во strong that the Boers 


were unable to approach the train, and soon after daybreak they 
withdrew from the attack. "Towards the latter part of the time the 
Boers were much disconcerted by the shrapnel which was fired over 
them by two guns placed by Lord Kitchener in a position to the 
south. . 

night was intensely cold and trying to every one ; the whole 
defendin arty were asleep in the trucks when the attack 
commenced. though taken at such a serious disadvantage, every 
man on the train, without distinction, behaved as coolly and quietly 
as it they were no enemy present. It was a difficult matter even 
for old and trained soldiers to free themselves from the crowd of 
Basutos who formed the native working party, and who cleared out 


TRACTION ENGINE WITH LARGE GUN. 


from the train at the commencement of the firing, but, in spite of 
this, there was no confusion ; ámmunition was quietly served{ out, 
and our men got into such strong positions that it was impossible 
for the Boers to make their attack successful. Everyone behaved so 
well that it is difficult to single out anyone present for special 
praise. Although the Electrical Engineers engaged on this occasion 
were comparatively a small party, yet, owing to so many of the 
night. working party having been surprised and dispersed in the 
first instance, they formed nearly one-third of the troops ieft to 


Тне "UnsuLA" TRACTION ENGINE, EMPLOYED FOR MOVING THE 
HEAVIEST GUNS. 


defend the trains, If De Wet had been successful in catching and 
destroying these two trains, which contained so much construction 
ma*erial and all the tools, as well as the most ekilled body of recon- 
struction officers, the break in the line of communications would 
have remained о for a long period, and certainly would have 
seriously affec the future movemeuts of the more advanced 
portion of the Army then in the Transvaal. 

The attack caused the Electrical Engineers to temporarily lose 
the services of one officer wounded, and Corporal Sellon and six 
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sappers taken prisoners. The remainder went south with the con- 
struction trains to Rhenoster. and assisted in the building of this 


important bridge. Whilst there, orders were received from vun 
. headquarters, that the whole of the Electrical Engineers shoul 

come up to Pretoria at once. They started on the 20th, leaving 
: Lieut. O'Shaughneesy to complete а system of telephones conmect- 
ing Rhenoster Camp, Leuwspruit, eval, and other points 
which had been recently threatened or attacked by De Wet. After 
апу out this work he joined the headquarters at Pretoria on 
une 26. | 

After arriving at Pretoris, the engineer-in-chief found quantities 
of electrical work for the corps, as all the forts which defend the 
town had been fitted up with various electrical apparatus, not 
only for electric lighting, but there were signal signalling, telephone 
ш other wires, which required to be sorted, labelled, and their 
uses understood. The oil engines which supplied the motive 
power for driving the dynamos bad purposely been damaged by 
the Boers, and had to be repaired and set to work. The small 
and inefficient searchlights which had been used by the Boers were 
replaced by a system of incandescent lamps placed so as to illuminate 
certain points which were liable to be threatened by the enemy 
during night attacks. 

This work at the forts, which was of à very interesting nature, 
was followed by teaching the garrisons how to use and maintain the 
electrica] apparatus in working order. Other parties of our men 
were employed in fitting up electrical lighting in various public 


FIELD TELEPHONE BICYCLE FITTED WITH WIRE DRUM. 


buildings which served as supply stores, and in the large hospitals 
which were then being started inside and outside Pretoria. In some 
cases these new installations were worked from the public supply of 
the town, in other cases separate generating machinery—i.e., steam 
engines, dynamos, and systems of conductors—had to be put down 
for each job. The plant for this was made up from material found 
at or near Pretoria, most of which was in а damaged condition and 
had to be almost re-made before it could be usefully employed. 

During this time, as the whole of the Rand district surrounding 
Johannesburg is supplied with electric light and power partly from 
& distant generating. centre at Brak Pan, the Military Governor of 
Johannesburg asked for and obtained the services of Capt. Leaf as 
his electrical adviser, and from time to time various works were super- 
vised by him and by other officers of the corps, so that the electrical 
plant of Johannesberg and district was gradually got into order. 

It will be interesting to those who have read Rider. Haggard's 
novel, * Jess," to know that our camp at Pretoria was close to the 
site of Jess’s cottage. Its position was well chosen ; we had a stream 
of water handy for. washing out our engines and we were close to 
the railway and railway workshops. Thus, we were in a most con- 
venient position for repairing the various pieces of apparatus that 
we were installing in the forts and public buildings. Amongst 
others, the Government Printing Works of Pretoria, worked by their 
own electric generating pa transmitting power to motors driving 

each set of printing machinery, was put in order and worked by us. 

Early in July, Electrical Engineers were several times called upon 
to extricate an engine which was proposed to be used to haul 12-ton 
6in. quick-firing guns to various positions near Pretoria. This 


engine and a gun was hauled out of a drift almost in the middle of 
Pretoria, into which it had sunk in the course of an experimental 
run. A few days later, after the driver of this engine had placed 
the gun in position near Deerdepoort, he took his engine down toa 
spruit in order to fill up his water tanks, but approached too closely 
to the soft ground, so that the engine turned over on its side and 
could not be got out until we were sent for. ` 

Great praise is due to Capt. Lloyd and Capt, Leaf and the 
detachment engaged on this work, which was carried on throughout 
the night. The way in which the Electrical Engineers handled the 
engines and gun made it evident to the Officer Commanding the 
Artillery that the Electrical Engineers were во capable that he placed 
the engine and the two guns in their charge, and the subsequent 
work of placing these, the heaviest guns ever taken into the field, 
was curried out by the officers and men belonging to the corps. 

On July 24, а 6in. quick-firing gun, weighing with its carriage 
194 tons, was hauled to the top of Quagga Kop, 7 miles to the west 
of Pretoria, and 1,300 feet above it! the average slope up which the 
gun was hauled was 1 in 10, but there were point parts of it which 
were steeper. On August 1 a similar gun was hauled up a slope 
averaging 1 in 6, and in some places 1 in 5, to a redoubt on the top 
of this hill, about 5 miles east of the town. A few days later two 
large traction engines belonging to the Director of Steam Transport 
were put under our charge, under the officers of the Electrical 
Engineers, and with these and the other three engines, making five 
traction engines, a regular daily service was organised, and stores 
of every description were transported to various points, chiefly to the 
westward of Pretoria, the longest run being to Commando Nek, 
26 miles distant, where a depót was formed for flying columns. The 
service on this road lasted for many weeks; in fact, up to the time 
the corps started for England, and was carried out without 


FIELD TELEPHONE IN USE. 


any mishap or loss, although during the whole of the time 
the line was threatened by the Boers, and we were informed that 
sniping frequently went on, but as far as we were concerned no 
one was hit. A new system of escorts was adopted, sufficient 
men to form two or more escorts being put under the command 
of the officers of the corps and encamped with us. The anxieties 
connected with this service were greatly reduced by an excellent 
system of signalling the position of the trains which was introduced 
by at Lloyd. | 

Early in June a part of the detachment left at Bloemfontein left 
under Lieut. Stubbs and worked under the army telegraphs repairing 
telegraphs and erecting new lines. They trekked the whole journey 
from Bloemfontein to Pretoria, only arriving at Pretoria towards the 
end of July. After their arrival at Pretoria Lieut. Stubbs’ party were 
employed for some time on new telephone lines connecting the forts 
wit the town, and later on took another party down westwards to 
Standerton. = | 

Towards the latter part of August a party of Electrical Engineers, 
under Capt. Lloyd, were sent up to Brugspruit with a set of search- 
light apparatus and accessories, which was erected, and the light 
shown from the top of the shaft of a colliery near Brugspruit Station, 
the dynamo being driven from the mine engine. Capt. Lloyd 
returned to Pretoria and left the detachment for some weeks under 
the command of Lieut. Bigg, and there is no doubt that the presence 
of this searchlight greatly reduced the liability of night attacks from 
а strong commando under Erasmus, which threatened the Pretoria 
and Delagoa Bay Railway at this point. On September 4 one of 
the engines, with dynamo and 16 arc lights, were taken down to 
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hadodorp by Captain Leaf and a small party of Electrical 
pgineers, and at this point an installation was erected. to supply 
light to the various running-eheds and loading stages, as at that time 
e which supplied three columns with food had here to be 


On August 31 Sergeant-Major Brown, R.E., and Corporal Dalton 
were attached to Lord Kitchener's staff to use their bicycles and 
field telephones as required at the front. Up to the time of the 
arrival at Pretoria, as the officers and sappers were constantly 
employed on railway work, little 5 was given for the 
ғаррега to use their bicycles, but after arrival at Pretoria they 
proved to be of the greatest value; for as the work at the forts and 
buildings was scattered over a large area it necessitated the 
оћсетз and men moving rapidly from point to point, and the 
whole of the bicycles were in full use, go by their aid the 20 men who 
rode them were almost doubled in value. 

* On September 17 the writer, accompanied by Capt. Leaf, was 
sent down by Lord Roberts to the low country to the east of Macha- 
dodorp, in order to report whether any of the traction engines could 
be efficiently used there. At this time Capt. Bain also came down to 
Waterfal Onder in charge of the railway telephone work, and 
Lieut. O'Shaughnessy was in command of the more advanced 
telegaph work near Koomati Poort. 

Early in October the writer was ordered to England by Lord 
Roberts, in order that his recent experience might be utilised in 
designing traction engines for military purposes Capt. Lloyd 
re-assumed command. From this date the work went on uninter- 
ruptedly until the later end of October, The unit by this time was 
in a very scattered condition. The large number of jobs being 
carried out all over the Transvaal and Orange River colonies 
‘demanding small detachments at various places. 

It was whilst in charge of his Standerton detachment that 
Lieut. Stubbs so nearly lost his life. His duties necessitated a 
journey by rail on a line known to be threatened by the enemy. At 
a point on the line near Vlaklaagte, a few miles north of Stan- 
derton, something was observed on the line which looked rather like 
dynamite. Lieut. Stubbs went forward to examine, and was imme- 
diately fired on by a large party of Boers concealed about 300ft. off. 
Trying to regain the engine he was hit again and again until at last 
he rolled into the ditch by the side of the line* The train was 
captured and all not killed or wounded were taken prisoners, The 
train was then blown up and burnt. 

Towards the end of October orders were received from the engi- 
neer-in.chief to concentrate the unit and hand over the majority 
of the stores во as to be ready to move homewards on receipt of 
further orders. "The various detachments were gradually collected, 
and on October 25, exactly four months since they arrived in 
Pretoria, the unit steamed south for Bloemfontein. Seven men 
were left behind in Pretoria to take their discharge there ; four of 
these had been given civilian employment under the Imperial 
Military Government, and three were takem up by private employ- 
ment on the Rand, 

A 48 hours journey took us to Bloemfontein, where we com- 
pleted the handing over of equipment and packing for our final 
departure. But even during this time the “handy man" was not 
allowed to be idle—6 miles to 8 miles of telephone line connecting 
outlying camps were laid under Capt. Bain’s d irection, whilst Capt. 
Lloyd was sent off to Norvals Pont to report on an electric light 
installation at the hospital there. He also had to report on the 
future lighting of the railway depót at Bloemfontein from the new 
town central station. Had not orders for the unit to move south 
finally for Cape Town been received it is probable that the men 
would still be discovering fresh jobs to tuin their hands to. 

Yet one more check was met ere the unit finally arrived at Ca 
Town. No transport was absolutely ready, and so, to avoid the 
possibility of the hardened and fierce warrior striking terror into 
the hearts of the peaceful inhabitants of Cape Town the bloodthirsty 
Electrical Engineers were kept for three days in the safe camp of 
Stellenbosch, and not until Saturday, November 17, did they reach 
the port, where the train took them right along side the Norham 
Castle.” After an uneventful and extraordinarily fine passage the 
thip was brought alongside the quay at Southampton on the evening 
of December 6. 


THE TELEGRAPH SYSTEM OF SIBERIA.t 
BY Н. L. GEISSEL. 


Note has been made in New York newspapers within the last 
few days of the finding of relics in Alaska of the old trans-continental 
line that was to give the United States almost direct and continuous 
communication by land, across Siberia, with Europe. So far as the 
writer is aware, the Russian part of the enterprise has never been 
narrated in this country. It was an episode of singular international 
interest. The present situation is not less important. 


* Lieut. Stubbs has been recommended for the Victoria Cross. 
t From the Electrical World of New York. 


Some 40 years ago the then chief of the Russian Ministry of 
Ways and Communications, Gen. Techewkin, submitted to the 
Siberian Committee a proposal to connect St. Petersburg with the 
shores of the YellowSea by means of a telegraph line. This proposition 
was accepted, and at the same time it was suggested that this line be 
extended from the seashore by a cable to America. Mr. L. Gerhard, 
who was at that time director of the telegraph department, and 
to whom the early development of the Russian telegraph system 
is chiefly due, started the work on this great line with much energy, 
and in 1861 the line Kasan-Tiumen, 1,356 versts in length, was 
completed. This line formed the first link between European 
Russia and Siberia. One year later, in 1862, the line was prolonged 
as far as Omsk, and in 1863 Irkutsk, on Lake Baikal, was reached. 
After the connection had heen completed so far the further construc- 
tion was conferred upon the American, Collins. "The latter's scheme 
was the following: To build a line from one of the North-Western 
Pacific States via British Columbia, the Behring Straits, and across 
that part of Asia bordered by the Sea of Ochotsk to the mouth of 
the Amur River. For the construction of the line from Irkutsk to 
the Pacific coast the Russian Government appropriated the amount 
of 900,000 roubles. Work on this line was started in 1865, but it met 
with immense difficulties, The lack of any means of communication 
rendered the surveying of the line and the transportation of the 
required materials almost impossible. The latter had to be transported 
over long distances by means of pack animals, and the roads had to 
be cut out of the dense virgin forests. If one adds the lack of work- 
men and the immense difficulty in securing labour in alinost unin- 
habited vast tracts of land it will be apparent that it was no easy 
task to establish a telegraph system through these parts of Siberia. 
All the materials ened for the construction aud equipment of the 
line—with the only exception of the supporting poles, which were 
secured on the spot—had to be shipped thousands of miles over 
the ocean to Nicolaiewsk. In many instances the insulators liad to be 
fixed on trees. In order to afford quicker transportation in the 
interior, the Telegraph Administration purchased some steamers to 
be run on the Amur and Schilka rivers, but as the navigation on 
these rivers is open only during a few months of the year, these 
means soon proved to be insufficient. It must also be borne in mind 
that the constructora of the line were compelled to build dwellings 
along the route. But in spite of all these difficulties and. dangers the 
work was rushed with such energy that in 1866 the line had been 
extended from Irkutsk to Werknedinsk and Stretensk (1,185 versts). 
At the same time poles were erected along all other parts of 
the route in order to prepare the line for its connection with the 
proposed cable. | 

At this period, however, а highly important incident occurred in 
the history of the development of the world's telegraph system. In 
July, 1856, the transatlantic cable between Europe and America was 
completed. Ав а consequence, work on the construction of the 
Russo-American telegraph line— which had already made good 
progress—was stopped, as the American company declared that it 
would not be able to compete in any way with the transatlantic 
cable. At the same time the Russian Government ordered the 
abandonment of the work on the extension of the Siberian line. 


Nevertheless it was felt more and more in administrative and in- 
fluential commercial circles in Russia that the immense territories 
of Siberia could only successfully be controlled by means of ап 
extensive кеш system, and in May, 1869, an imperial ukase 
ordered the prolongation of the Siberian telegraph line to Blago- 
vestchensk, Chabarowsk, the port of Novgorod and to Nikolaiewsk. 


On June 25, 1869, after an intermission of almost three vears, 
work on the line was taken up again at Stretensk. Eighteen 
months later, namely, in the middle of December, 1870, telegraphie 
communication with Chabarowsk was established, and in 1871 the 
Pacific Ocean was reached at Vladivostok. At the same time the 
old telegra h line, Chabarowsk-Nikolaiewek, which up to that time 
had only been used for political purposes, was taken over by the 
Telegraph Administration, which was compelled to rebuild the 
entire Jine. Thus finally—and after the greate=t difficulties had 
been overcome—was completed the longest telegraph line of the 
world, for this Jine, from Kasan. to Vladivostok, has a length of 
8,330 versts (5,523 miles) At the same time of the completion of 
the Siberian telegraph line, the Danish Northern Telegraph Co. 
started to lay the cable from Vladivostok to Nagasaki, Japan, and 
from Nagasaki to Shanghai. The Northern Telegraph Co. started 
this work in August, 1871, and on November 5 of the same year— 
eight months after a telegraph office had been established at Vladi- 
vostok—the first telegrams were sent over the great Siberian tele- 
graph line between Europe, America, Australia and the countries of 
the Far East. 

It should, however, be mentioned that the Siberian telegraph line 
soon proved to have many deficiencies, especially on the section east 
of Irkutsk and in the Amur district. This cannot be surprising 
when considering the circumstances under which the line was built. 
One of the most disagreeable features was that the wires, which were 
4mm. thick, were found to be insuflicient in electrical as well as in 
other technical respects. It was therefore decided to equip the line 
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with wires of 6mm., but this was not carried out until 1894 and 1895. 
Since that time the line has been in regular and eatisfactory working 
order. 

The late war between Japan and China showed particularly the 
great importance of the Siberian telegraph line—especially its political 
and administrative importance—but at the same time it also became 
known that further improvements were needed. It was, above all, 
observed that the line was not able to cope with the great number of 
telegrams, especially cipher messages of several thousand words it 
received almost daily. In order to remove this drawback the 

ussian Government established in 1896 a second line from Omsk 
via Tomsk and Irkutsk to Stretensk, at the same time increasing 
the number of Hughes apparatus at the offices in Tomsk, Irkutsk, 
Stretensk, Blagovestchensk, Chabarowsk, and Vladivostok. Besides 
this, a direct Tine from Libau via Moscow, Samara, Omsk, Tomek, 
Krassnoiars k, to Irkutsk, was established during the year 1897, and 
the translators at the Kansk and Obi offices were doubled. Besides 
the great main line, the Siberian telegraph network has a considerable 
number of branch lines, some of which are of the greatest import- 
ance. Most prominent among these branch lines are the follow- 
ing: The telegraphic connection between Omsk and Tashkent—via 
Semipalatinsk and Verny—coinpleted in 1873; the line to Kiatka, a 
city on the Chinese frontier, built in 1875 and opened the same year ; 
this line is of great economic and political importance, as it can easily 
be connected with Peking; the lines connecting Chelampo with 
Blagovestchensk, and Chun-Tun with Novokiewsk, near Vladivostok. 
Mention should also be made of the line to the island of Saghalin, 
established by the Russian Government during the year 1881. 

The official statistics obtainable on the operations of the Siberian 
telegraph system present an interesting picture of the steady increase 
in the traffic of the different lines. During the first year after the 
opening of the main line to Vladivostok, in 1872, the number of tele- 
grams dispatched was 432,119. In 1885 the number had increased to 
no less than 2,402,981, the annual trallic during the period of 
13 years thus having increased by 151,582 telegrams. The abolition 
of the so-called zone-tariff in 1886 had a great influence upon the 
business operations of the Siberian telegraphs, as the rates under this 
tariff were very high, a telegram of 20 words costing as much as 
7 roubles. The new tariff fixed the rates as follows: 5 copecks 
(1 rouble=100 copecks — 52 cente) for each word for telegrams within 
Siberia proper ; 10 copecks per word for telegrams between European 
Russia and Siberia. 'The beneficial influence of this new tariff was 
soon shown, In 1887 the number of telegrams dispatched over the 
Siberian lines was 2 976,149, the traffic thus increasing within scarcely 
two years by 573,168 telegrame. During the following ten years the 
average annual increase amounted to 266,000 telegrams, and in 1897 
the number reached 5,636,186. As far as the transit traffic carried on 
over the Siberian telegraph line from Europe, America and Australia 
to China and Japan is concerned, it may be said that during the 
opening year of the line, 1872, the number of those telegrams was 
6,000, while it amounted during the year 1898 to 63,700. For all 
transit telegrams dispatched over the Siberian line Russia receives 
2°25f. (45 cents.) per word, the income from this source thus being a 
considerable one. In 1898 alone the number of words of these 
transit telegrams increased by 116,705 words, as against the previous 
year, thus increasing the receipts of the Russian Telegraph 
Administration by the amount of 262,586f. 


ELECTRICITY WORKS ACCOUNTS. 


The Norwich Electricity Co. 


It is unfortunate to find that the tendency to increased 
costs at Norwich which was exhikited in the accounts for 1898 
should be confirmed in the present accounts, of which we give 
а summary in our first table. At the same time it is to be 
noted that, with perhaps the exception of management and 
property charges, many of the several items and also the 
collective works and total costs are little above values very 
fairly representative of the average costs which in 1899 
obtained in company-owned stations of similar output and 
load-factor. Under generating costs the items of Oil, waste, 
water, stores, and Wages at station exhibit excellent 
figures, and the same might be said of the fuel charge if we 
consider the situation of Norwich for coal supply. 

At 0:84. per unit the management and property charges are 
rather too high to pass muster. Included in the management 
charges are law expenses, £184; insurance, £111; and 
- directors’ remuneration, £867. 

The result of a good policy, the company’s reserve funds pre- 


sent a very respectable appearance. Besides £6,764 received, 


being premium on shares, the reserve and depreciation funds 
were swelled by contributions from the revenue account, amount- 
ing to over 8:05 per cent. on the mean capital. This, and the 
ordinary dividend of 6 per cent. are very creditable results, 
coupled with the moderate total revenue of 4:24. per unit. 

The accounts show that while the increase in the lamp con- 
nections was no more than 9 per cent. the output rose by 
nearly 89 per cent. A very satisfactory change is noticeable 
in the load factor, which has increased from 9:7 per cent. to 
11:6 per cent. During the year additions to the buildings, 
including а new chimney shaft, have been made. 


Yarmouth Municipal Electric Supply Works. 


In Yarmouth we have & neighbour of Norwich labouring, 
as that place, under the disadvantiges of heavy coal prices. 
If any comparison be instituted between the fuel costs at the 
two places, one important consideration at least has to be 
borne in mind besides the obvious one of difference in output. 
The accounts of the Yarmouth undertaking cover a period of 
three months later than ¢hat of the Norwich undertaking, 
thus involving higher average coal prices. This effect is, 
indeed, very noticeable in the fuel costs generally of municipal 
concerns as compared with company-owned works last year. 
On the whole, the Yarmouth costs are satisfactory. One 
exception has to be made—viz., in the item of ‘ Oil, waste, 
water, stores.“ This item, at 0:804d. per unit is, surely, 
abnormally high. 

A most satisfactory feature of these accounts is the balance 
for the good which has at last been attained. The working 
profit of £2,630 has more than afforded the contribution to 
the sinking fund of £1,061 after satisfying the interest 
charges of £1,141 and the adverse balance from the preceding 
year of £57. It cannot be denied, however, that the total 
revenue is a little high at 5:17d. per unit. 

During the year the lamp connections were inoreased by 
55 per cent. and the output by 28°5 per cent. We are glad 
to note that the load factor also continues to improve. Last 
ba it was 10-7 per cent., as compared with 9:95 per cent. in 
1898. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)...... Oct. 12, 1900 Kingston-on-Thames (Mun.) July 20, 1900 
Ayr (Municipal) Nov. 2, 100) Lancaster (Municipal)...... Jan. 19, 1900 
Bath (Municipal) .......... April 20, 1900 Leeds (Municipal). Dec. 7,1607) 
фота (Мама 22... Aug. 3, 1900 Leicester (Municipal) ...... Jan. 26, 1900 
unicipal) ........ July 6, 1900 Leyton (Municipal) ........8e 8, 1899 
Birmi (Company). . . Sept. 15, 1899, Liverpool (Municipal)......June 22, 1900 
Blackburn (Municipal) ....Jan. 19, 1900 London (Company) une 8, 1900 
Blackpool (Municipal) . . . Oct. Б, 1907 Londonderry (Munici .. Feb. 16, 1900 
Bournemouth (Company) . Sept. 7, 1900 Manchester ee 14. 1900 
Bolton (Municipal) ........ Nov. 80, 19.0, Newcastle and District (Co.) Oct. 1809 
Bradford ора) 2. June 22, 1900 | Newcastle-upon-Tyne(Co.) Dec. 14, 1900 
Brighton чисра 22. . May 4, 1000 Newport e Deo, 15, 1899 
Bristol (Municipal) ........ Aug. 24,1900 Northampton (Company) ..Oct. 20, 1899 
Bromley (Kent) (Co.) ...... June 15, 1900| Norwich (Com uy). Seis vaa Nov. 17, 1899 
Brompton& Kensington (Co.) Mar. 28, 1900| Notting Ys: mpeny) .. Mar. 16, 1900 
Burnley (Municipal) ...... Nov. 30, 190) | Nottingham (Municipal) .. Sept. 21, 1900 
Burton-upon-Trent (Mun.) April 21, 1899 Oldham (Municipal) ......... 1,1 
Bury (Municipal) .......... Sept. 28, 19)0 | Oxford (Company)) . April 18, 1900 
Cam (Company)...... April 18, J900 | Pontypool (oompany) пасына ept. 28, 1900 
Canterbury (Municipal) . . . Oct. , 1909 Portsmouth (Muni .. Aug. 24, 1900 
Municipal) 15, 189) Prescot (Company) )))) 8, 1 
Charing Cross (Company) .. Mar. 9, 1900 Preston (Company) ...... Dec. 14, 1900 
Chelsea (London) (Co.)...... Mar. 23, 1900 (Company)) Dec. 21, 1900 
Cheltenham (Municipal). . . . Nov. 10, 1899 Richmond (Com )... June 29, 1900 
Chester (Municipal) Aug. 3, 1900 Salford (Municipal) ...... Feb. 28, 1900 
City of London (Company)..June 15, 1900 | Scarborough Co pany) . July 13, 1900 
Clerkenwell (Company) ....May 18, 1900 St. Helens (Municipal) T 8,1 
Coventry (Municipal) ...... Feb. 28,1 St.James’ & Pall Mall(Co.)..Feb. 16, 1900 
Croydon (Muulclpal)........ July 20, 1900 St. Pancras(Vestry)........June 8, 1900 
Derby (Municipal) ..—.... Jan. 26, 1900 Sheffield gta a РРР Deo. 99, 1899 
мареге (цо pel)...... Nov. 24, 1899 Shoreditch (Vestry) ) ov. 23, 1900 
Dover (Company) )))) April 27, 1900 Southampton (Municipal) . Nov. 10, 1899 
Dundee (Municipal)........ Nov. 2, 1900 Southport ашар) fovea July 7, 1829 
Eastbourne onn .. May 4, 1900 South Shields (Municipal)..Nov. 9, 1900 
Edinb (Munici =... Dec. 7, 1900 Stafford (Municipal)........ ug. 17, 1900 
Exeter (Municipal) ..Aug. 6, 1898 Sunderland (Municipal)....Nov. 9, 1900 
Folkestone (Company) ....April 27, 1900 Taunton (Municipal) ......June 16, 1899 
G (Municipal) .. Sept. 14, 1900 Tunbridge теш un.) . Sept. 1,1899 
Guildford (Com . . Oct. 19, 1900 Wakefield (Municipal) Dec, 1, 1893 
H Munic ).. mame. Sept. 21, 1900 Walsall (Municipal). . . . .. June 23, 1899 
Hammersmith (Vestry) June 29, 19000 Wandsworth (Company) May 18, 1900 
Hampstead (Vestry) ...... Oct. 19, 1900 Westminster (Com апу) . . . Mar. 9, 1900 
Hanley (Municipal) ..... ..Ju'y 27,1900 Whitehaven (Municipal) .. July 28, 1899 
Harrogate (Municipal) . Oct. 20, 1889' Winchester (Company) ....Oct. 26, 1900 
Harrow (Company) ........ Dec. 2', 1900 Windsor (Company)) Dec. 22, 1599 
Hast'gs & St. pa 


Hove (Company) ......... July 
Huddersfield (Municipal) Aug. 17, 1900 Woolwich (Company) 


Islington (Vestry) .... ~ — Nov. 23, 1000 Worcester (Municipal) =, April 20, 1900 
Rund gton & Ketghesbe or) Mar. 10, 1900 Yarmouth (Municipal SA. 9, 1899 


Kingston-upop-Hull (Mun.) July 18, 1900 
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Date of Commencement of Supply. 


System of Supply е =e me =e 
„ Juginem.... vis conie onm ota rrt amm ttim 


YEAR ENDED 
QUANTITIES— 


и sold to consumers mar mus san mmn mms smn amn mem sams а man» о mm 

„ Bold for public lighting, &c, 2 2 = su =a a == =m + + + 

„ used оп works .... (. 
UNITS 8012 PER s C. P. LAMP CAPACITY „m sa == == == 
Maximum supply demanded mas se sss = ss =s mm wun === 
Number of public Lampe w. sss sa sas sam san sms s semn sa saan et oe 
Number of Consumers se s= se sus ses was mun == == ee 
Connections to mains in 8-c.p. lamps se =e... == == == =m 
CAPACITY OF PLANT IN 8.C.P. LAMPS 22. == == == =— = 
CAPACITY OF PLANT IN KILOWATTS 22 =n == == == == == 


CAPITAL— 
Loan (inclu Debentures charges) «= < == == == 
Share 263 „ son pos нач ee ee — — — ä — ee ee — — 
Loan (including Debenture charges) me — — —— = 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) —... 
Share (unissued) „= se ss =s s =e =m mas – sme smm sman ms m 
Share (uncalled) .- и „„ „ „„ — —— 
Loan (including Debentures) s «s «s s == = = =m == 
REPAID (TOTAL) „n. ms ses men mes ma mme mm os ee ee 
RESERVE OR SINKING FUND —.——————-—-—-— 
DEPRECIATION FUND „ы. 
EXPENDED (TOTAL) „„ „„ „% „4 „ а мешт шше =й стат 
Lands and buildings „„ „„ „ „„ eo eee 


Plant nm—— PLI Lll 22 


Mains um cm == „эш amm mmm mm + o * ише тше чаша эте эше эш» 
Miscellaneous ........ ———— кайый 4 
BALANCE OF CAPITAL ACCOUNT... ccs 22 


REVENUE— 
Revenue from supply er эше ше кете жеше өни теш теше чыш Á а 5 9 
" meters, ko. 
10 public lighting 
" sale of lamps, SC. se mer me L 
8 miscellaneous sources.... 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS can om pa ee њен ees — eee 0 0 0 Lo ELE 
WORKS COSTS... n. =.= ———————————— 
Generation of electricity /- 
Fuel (including cartage, &.) 
Oil, waste, water, store: mmt mae mam mme 
Wages at station 
Repairs and maintenance at station mm --. — 
Distribution of electricity f me me me me me me me 
Wages, | Tao ee eres ce „ея эта 000 эне оен oan omn amn oun omn оно ES эша ome 
һералгв, renewals of mains, o-. 
Public lighting н u— —— e — — n e c € — ee — © 0 6 
Attendance sm s.e = sas am oan sas = өе omm amo эше sem © 0 0 o эе 
Renewals se s= se =e: oes ves >or ous can >an omn oun == omms oam mem mame 
MANAGEMENT AND PROPERTY CHARGES... —. 
Rent, rates, taze$ mas mn sa mee man man man man se ee ss 
Salaries —— —— ¶ — жыша тш а тиш o Á тиши тише тени наа 
Establishment charges s= sas =m == æ 4 
Law charges, &c. „assa s o. =m – – we ams ee ee oe 


The Norwich Electricity Co. 

October, 1893. 

3-wire continuous-current with batteries. 
F. M. Long. 


NORWICH. GREAT YARMOUTH. 


Great Yarmouth Corporation. 

October, 1894.4 

Alt. eur. transformer sub-stations and trans- 
| Gordon Bryant. | formers. 


DEC. 31,1898. MAR. 31, 1900. 


DEC. 31, 1898. DEC. 31, 1899. 


897,000 — 322,371 410,959 
741,200 1,028,000 232,779 299,179 
741.200 1,028,000 150,529 217,920 
nil nil 18,250 81,259 

-- — 5,885 6,148/ 

216 26°0 17 164 

871 kilowatts 1,010 kilowatts 267 kilowatts 5167 kilowatts 
nil ril 77 are 77 are 
1,267 1,567 314 410 
51,392 56,000 14,500 22,480 
34,300 39,500 13,600 18,270 
1,098 1,264 435 


— — — !.—— . — ——. Á—Mn——À: | eee c ———ß 
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— 
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50,000 455 100,000 79˙1 | — | — — — 
50,000 455 100,000 91 40,000 92:0 40,000 68:4 
86,128 784 | 101,574 804 34,908? 803 40,195° 687 
50,000 45:5 65,890 521 | — — s — 
36,128 32 9 35,684 28:2 | 34,695 73:8 59,995 68:5 
13,872 126 98,496 778 5,305 1:22 5 0`009 

— — 50,000 251 — — — — 
—- —- 4,110 5:25 || — — — — 
135,872 12:6 64,317 50°9 | 5,305 1:22 5 0:009 
7 = 2 = 1,550 3˙56 2.250 3°85 
3,090" 273 | 10,000° 791 | 1,559 3°59 2,226 381 
9,000 820 | 12.000 950 1 — > x 
97,761 890 | 114,478 905 35,533 817 40,265 е8'8 
15,055 13°7 20, 161 5,521 12:2 5,522 9°10 
42,279 48:5 46,340 56°6 19,400 44°6 22,768 38˙9 
38,258 548 45,595 $61 8,948 206 10,511 17°6 
2,189 1:99 2,220 1°76 1,864 4-29 1,865 5'19 
— 11,633? -106 f | — 625° - 144 -70° —- 012 


Total. | Per unit sold. Total. Per unit sold Total. Per unit sold. 


£6,444 51704. 
5,258 4*220d. 


— 


218.050 42154. 


15,047 42274. 16,848 59544. 


534 0°173d. 620 0 145d. 202 0:1624. 
— — — — | 988 1:018d. 971 077193. 
63 0:020d. 581 0`0594. — — — — 

396 0:128d. 201 00474. — — 13 0°010d, 
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2176 | 07054. 5,215 0°7514. 1,200 1°236d. 1,687 1°354d, 
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925 | 0'5004. 1,161 0:2714. 588 0:4004. 459 0:268 1, 
660 0:214d. 1,069 0°250d, 213 0°220d. 202 0°162d. 
82? 0°2664. 1,405 0°з054. 37 00384. 16 a Tu 
А Í 208 0:0494. 28 0:029d. 9 007d. 
822 | 02660. | 1097 0.2504. 9 | 00094. 7 | 0-006d. 
— — -— — 274 0 288d. 178 0.1484. 
— | -- — — 184 0:190d. || f 
— — P er oL | ooma |] Te | 915 
2,027 | 0°657d. 3,426 0`8004. 705 0726d. 892 07716d. 
155 0-0834. 861 0:2014. 142 0:146d. 200 0:1614. 
1,772 | 405744. 2,565 0:595 1. 663 0°5S0d, 692 Od. 
1,297 0:4534. 1,896/ 0°443d. 434 0°447d. 563 0°452d. 
81 0`0264. 191 0:045, 24 0:0254. 28 0:0224. 
134 0:C434. 130 0°030d. 12 | 00124. 21 0194, 
1604 0°052d. 5482 00814. 93 0· 096d. 779 0:0624. 


X to mean % to mean | X to mean 
FINANCIAL RESULTS— Total ier Total ebenen 194. e ee eee 
WORKING PROFIT FOR TRR . 8:097; £7,605 | 717% | £1,861 538% &26°0 6:91; 
Sum carried to Depreciation Fund 2,500 | 2827 3,000 23% || — — — | — 
Sum carried to Reserve or Sinking Fund 478 0514 256 0:222% | 965 | 2787% 1,051 2:80% 
Net interest on loans (incl. Debenture charges) ... 1,192 | 1:557; 1,510 1:42* 1,058 | $057 LIA |, - SOR 
BALANCE FROM LAST ACCOUNT. 22. + — 452 0517, 575 05127 — — -57 = 0 150% 
BALANCE AVAILABLE РОБ DISTRIBUTION, Se.. 3,445 3:89% 3,434 3:247, — - 371 0.98077 
Deficit eem —————— n = — a 160° 0:452, — ME 
ORDINARY DIVIDEND PAID... 2222 EM | жа „К. = Oe — t» e — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 49% 579% 62 2% 59:2% 
Expenditure per kilowatt capacity .-.-.-—-——-—- £6. 5°. 44, £8. 5з. 2d. £7. O-. 7d. £6 103, 5d. 
REVENUE PER KILOWATT CAPACITY ——-~——-— £12. 16s. 04. £14. 5s. 7d. £11. 63. 0d. £11. 08. 2d. 
Expenditure per 8-с p. lamp capacity ...... . 4з. Od. 5з. 344. 4з. 6d. 4s, 2d. 
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Price charged for public lighting . — -— — £16 per 10 amp. are per) £16 per lamp per ann. 
NORWICH.—REMARKS—a This fund is swelled by premiums on shares | GREAT YARMOUTH.- kEMARKS—a Hublie ligoting s arted October, 1894; private 
£1,523. b Over-expended. с Includes £500 directors remuneration. d In- supply January, 1895. 0 Includes 200 value of lands owned by local authority and appro- 
cludes £100 to insurance and £42 to auditing. e After adding £6,764 from | priated for electrical purposes. с Over-expended. d Includes £64 10 insurance. e Of 
remiums on thares. / Includes directors’ remuneration £867. 0 In^ludes which £74 is deficiency to March 31, 1898, and £87 from March 31, 1868, to Dec. 81, 1898. 
insurance £111 and auditing £54. : f Exclusive of transformer magnetieing current (calculated) 02,337 units, g Insurance £45 
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CONTINUOUS-CURRENT ARC PHENOMENA. 


An important increment in our knowledge of the electric 
arc and its recondite phenomena was furnished by the read- 
ing of Mr. W. DuppxrzL's Paper “ Ор Rapid Variations in 
the Current Through the Direct-Current Aro ” at the Institu- 
tion of Electrical Engineers. We have already reprinted this 
valuable Paper, and in our present issue we give a report of 
the brief discussion upon it. Not that that discussion was of 
any great value; it added absolutely nothing to the existing 
knowledge on the subject: all that was new was embodied 
іп the Paper. Prof. Ayrton, however, aptly expressed the 
feeling of the meeting both as to the intrinsic worth of the 
Paper and the admirable manner in which its author made 
manifest that worth by his lucid experimental demonstrations. 
Mr. DupprLL gives promise of a brilliant career, not only 
as an investigator in tha laboratory, but also as a teacher 
in the lecture-room. Confidence, begotten of an intimate 
knowledge of his facts, was well blended with а sympathetic 
appreciation of the difficulties that were likely to formulate 
themselves in the minds of his hearers; and, as a result, the 
Institution received a rare intellectual treat. 

Mr. DvppErLL divides his subject into two parts, severally 
dealing with arc phenomena caused by changes in current 
originating in the circuit outside the arc or in the aro itself. 
The former presents a pathway of research already beaten by 
many investigators, and one that has led many towards the 
high road of electric arc theory; the latter, though not 
previously unknown, has been utilised by Mr. DuppeLL to an 
extent that has opened up a rich territory of hitherto little- 
known or even quite unsuspected phenomena. It is doubtful 
which of the two furnishes the more valuable contribution to 
our knowledge of those arc phenomena which will prove useful 
material in building up a really satisfactory theory of the arc. 
But, up to the present stage at any rate, the second category 
includes the more brilliant results, when regarded from the 
spectacular point of view; the performance of the National 
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Anthem on a solid carbon arc, by means of a keyboard 
controlling the pitch of the hum," was indeed a triumph 
in this direction. It was, by the way, so far as we are aware, 
the first public performance of that national air at which the 
audience remained seated—too surprised to rise. 

Phenomena produced by varying the current in the circuit 
supplying the arc have been investigated extensively by 
Mrs, Ayrton, whose researches have been published from 
time to time in The Electrician, and one small group of such 
phenomena were dealt with by Messra. Ferru and Ropazns in 
à memorable Paper before the Physical Society, on June 26, 
1896 (Zhe Electrician, Vol. XXXVII.), when the conception 
of a negative ohmic resistance was put forward and gave rise 
to a lengthy and heated discussion both at the meeting and 
subsequently in our own columns. This question is briefly 
alluded to in the Paper, but was prominently brought into 
Prof, Ayrron’s remarks. Viewing the arc, in the circum- 
stances. of Messrs. Frira and Ropcexs’ experiments, as 
being an alternator in series with another alternator, 
Prof. Ayrton demonstrates the instability of the com- 
bination, and he further shows that its resistance 
measured in these circumstances would give a “ negative 
result.” What was not made clear was whether negative 
result and ‘negative resistance” were identical, in the 
Professor’s mind. On our part, as we said at the time 
Messrs. Feira and Ropcers’ Paper was published in our 
columns, we see no objection to the use of the maligned term 
" negative resistance’’ in the sense in which its authors 
employed it (vide the Leading Article, The Electrician, July 8, 
1896). Passing on to consider the other phenomena dealt 
with by Mr. DuppeLL in the first part of his Paper, we may 
note that he has again drawn attention to the previously 
known fact that the electric arc will act as a telephone, either 
as а receiver or as a transmitter. In the capacity of receiver 
the arc undoubtedly acts under the influence of current 
changes wrought in the circuit outside the aro itself; but 
when playing the part of transmitter it acts, conversely, in 
such а manner that ihe current changes arise within 
the arc, and in this capacity therefore it has been erro- 
neously placed by Mr. DuppeLL in Part I. This is but a 
small point, however, especially when we remember 
that the telephonic changes of current are but a small 
proportion of the entire set of variations, rendering its use 
as a transmitter practically valueless. As a telephone receiver, 
on the other hand, the action of the arc is much clearer, 
even articulate speech being reproduced with remarkable 
distinctness. 

Coming now to Part II., in which are considered phenomena 
occurring when the arc itself gives rise to change of current, 
we find that Mr. DuppELr has first established an important 
relationship between the rotation-period of Mr. А. P. Ткотткв'з 
comma, in the humming arc, and the periodic time of the 
sound, and of the light and current variations. He finds 
that the periodic time is the same for all the phenomena. 
When from a humming the arc passes into a_ hissing 
state, there appears to be superposed upon these periodic 
variations a confused, irregular and much more rapid 
variation in the intrinsic intensity of the rotating crater. 
The humming of an arc, however, at any pre-arranged pitch 
can be evoked artificially from a normally silent are by means 
of an arrangement that constitutes one of Mr. DuppELL's 
most interesting discoveries. Being thus enabled to pre- 
arrange the pitch of the sound emitted by the arc, he has 
found it possible to construct a musical keyboard, the successive 
manuals of which vary the pitch and produce a diatonic scale. 
Upon this curious instrument Mr. DuppLL, as already men- 


tioned, played the National Anthem, the tones, although thin, 
being clear and well sustained. And though it is improbable 
that musical orchestras have been enriched thereby, the 
invention will receive a welcome in the physical laboratory. 
The determining factor in this instrument is the time-constant 
of the shunt which the depression of any manual places 
across the arc. In the lower of two octaves comprised in 
its compass the time-constant, and therefore the pitch, was con- 
trolled by means of calculated electrostatic capacities; in the 
upper octave it was determined experimentally by introducing 
inductance coils. One feature of this experiment was brought 
out in the Paper, viz., that there is an alternate current 
generated by the arc, of the same periodicity as the note 
emitted; but the experiment itself failed to make this olear. 
We should like to know whether a telephone receiver placed 
in the circuit of the arc would emit a note that might be 
analysed into only the same elements as the tone set up in the 
arc itself; or whether there are current variations set up other 
than those to which the shunt causes the arc to resound. In 
other words, if Mr. DuppELL's musical instrument were intro- 
duced into a telepbone circuit, would the receivers im the 
circuit play the same tune as the arc itself, or would a jangle 
of other sounds be superposed upon the tune? We ask this, 
not with a view to any possible electrophonic developments, 
but as a matter of theoretical interest. Another question 
suggests itself, and this time it may possibly have a practical 
bearing, viz., if two or more arcs in series were to be separately 
shunted for different tones, would a telephone in series with 
all the arcs emit the chord combining the several tones ? 
Finally, we have to consider the remarkably suggestive 
phenomena brought into prominence by Mr. Duppett in con- 
nection with arcs produced between metal electrodes. Using 
metals with which normally an arc may readily be struck and 
steadily maintained, the author found that a shunt containing 
a certain amount of capacity would inevitably extinguish the 
arc, and that with astonishing promptness. Now it was not 
unknown that metal arca could be extinguished, or be pre- 
vented altogether from arising, by means of а condenser 
shunted across the spark-gap; in fact, the effect had been 
utilised for some time in the construction of induction coils. 
But it was certainly unsuspected that an advantage might be 
derived by closing the shunt a very brief interval after opening 
the spark-gap, a consequence of Mr. DuppzLL's researches 
that has been pointed out by Prof. G. F. FirzGRRAL V. 
Experiment shows that when constructed according to this 
arrangement, the spark length of an induction coil can be 
increased many times above its normal length—a fact of no 
small utility in connection with mauy lines of modern 
physical research. Of less value, we think, are Mr. DuppEL L's 
deductions with regard to the action of metal switch 
contacts when shunted by high-capacity cables, though 
we wish by no means to undervalue the warning 
implied therein. Beyond question, conditions are liable 
to occur in power circuits when the resonance due to the 
capacity in the cables would be such as to generate 
an enormously multiplied voltage, whenever a metal contact 
switch is suddenly thrown open. We may even suggest that 
more than one catastrophic break-down originated in this 
manner. But the prevalence of these dangerous conditions 
is not so widespread and common as Mr. DuppELL suggests; 
for in the greater number of circuits there are compensating 
conditions which effectively check that dangerous rise of 
voltage which would otherwise occur. Nevertheless, it points 
to the practical value of Mr. DoppzLL's researches, that this 
and other suggestions for improved practice in electrical 
engineering should so promptly have arisen out of them. 
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(Copies of any of the undermentioned work’ can be had from The Electrician office, 
post free, on reoeip: of published price.) 
«фи 
Hazell's Annual, 1901. Revised to Nov. 50, 1900. 16th year. (London: 
Hazell, Watson and Viney). 3s. 6d. | 

In the preface to this useful annual the editor, Mr. W. 
Palmer, B. A,, claims that there is not a topic attracting 
public attention at the present time, it is believed, which is 
not dealt with in these pages." It can at least be honestly 
claimed that in the 700 closely packed pages a mass of infor- 
mation is ** concentrated " which though necessarily somewhat 
scrappy, gives the reader the means of acquiring superficial 
knowledge of a great many subjects. We naturally turn to 
the electrical and engineering sections, and may be permitted 
the comment that very little space is devoted to the former 
subject. Nevertheless, there is a brief resumé of the chief 
electrical events of the year, and, as it is unlikely that much 
will be expected in such a book on this branch of work, what 
is provided will drive the enquirer to other sources. Under 
** Engineering ” the more important electric tramway and rail- 
way developments are described, and under other headings the 
applications of electricity to practical everyday work find 
brief reference. The book is certainly a marvel of cheapness, 
is clearly printed and strongly bound, and should find a place, 
not only in the library, but in every office in the kingdom. 


A Handbook of Electrical Testing. By Н. R. Кемге. 6th edition, 
(London: E. and F. N. Spon, Ltd.) 183. 

As in previous editions, this volume appeals only to tele- 
graph engineers and those engaged in the testing rooms of 
cable factories, the electrical testing requisite in the heavier 
branches of electrical engineering not being dealt with. Asa 
book of reference for telegraph engineers, Mr. Kempe's work 
maintains its standard of accuracy, and in the present edition 
it has been amplified and revised in order to bring it up to 
date, although the general arrangement remains the same. If 
the last-mentioned feature is maintained in the next edition, 
we would suggest that tbe book be published with uncut 
pages. А large number of pages containing tedious algebrai- 
cal operations could then be left uncut by the average 
‘ practician ” user of the book, and he would find it easier to 
find his way about it. There are many who consider their 
* Kempe” an old friend, and are loth to buy a new edition 
because of the time it takes it to learn to open at the right places. 


The "Practical Engineer" Pocket Book for 1901. 

The "Practical Engineer" Electrical Pocket Book for 1901. 
(Manchester: Technical Publishing Co., Ltd.) Is. each, or in leather 
la. 6d. 

The former of these two compilations has been denuded of 
its electrical portions, these having been dealt with in the 
** Electrical Pocket Book,” which is now being published for 
the second time. We devoted some space to our review of 
the first edition, and offered several suggestions for its 
improvement, some of which we are glad to see have been 
adopted. Considering its low price, the book is excellent 
value. 


The Practical Electrician's Pocket Book and Diary for 1901. 
Edited by H. T. Crewe. (London: S. Rentell & Co., Ltd.) 1s. 

The chief alteration in this pocket book is tbe number of 
advertisements it contains. These now fill 70 of the 270 pages 
of reading matter, the remainder of the book being filled up 
as before with a diary aud some useful perforated note sheets 
ſor wiring foremen. The book does not otherwise show any 
marked improvement, aud the ridiculous definitions we quoted 
last year remain practically as they were. 


BOOKS RECEIVED. 


Copies of any of the undermentioned works can be had from The Electrician Office, 
post free, on receipt of published price. 


“L'Annuaire du Bureau des Longitudes pour 1901." (Paris: 
Gauthier-Villars). If. 50c. 

“Fortschritte der Elekrrotechnik.“ 
No. 4, 1899. (Berlin: Julius Springer.) 

“Science Abstracts.” December, 1900. Edited by W. R. Cooper. 
(London: E. and F. N. Spon.) 23. * 


Edited by Dr. Karl Kahle. 


ON RAPID VARIATIONS IN THE CURRENT THROUGH 
THE DIRECT-CURRENT ARC. 


The following is an abstract of the short discussion which took 
lace in connection with Mr. Duddell's Paper at the Institution of 
lectrical Engineers on the 13th inst. Time prevented a more 
lengthy debate, but the President requested that communications 
should be sent in to the Journal. Such communicaticns were wanted, 
he said, and he hoped that many would be forthcoming, including 
one from Mrs, Ayrton :— 


Prof. W. E. AYRTON said the Paper had given him exquisite pleasure. 
Not that he had any claim to be ite author, but he felt as pleased as if he 
had been. Nor was it because he felt convinced that the experiments 
shown them to-day would assist in the development of the electrical 
industry of to-morrow ; but it was rather because it rejoiced the hearta 
alike of professional men— yea, and of professors—to find & student who 
so resembled the solid carbon arc that he was ever on the alert to catch on 
to and magnify any hint which might come from Nature or man, From 
Mr. Duddell's work two yearsago and that evening they had:learned much, 
and among other things it had taught them how valuable was that research 
made scme five years ago by Messrs. Frith and Rogers. For what did that 
investigation really show? It brought out an absolutely new fact—at any 
rate, absolutely to him. He then sketched the details of the said experiment 
on the board, and, after explaining it, mentioned that it had been carried out 
by theee gentlemen because he suggested that if the methods employed 
by various experimenters to measure the resistance of the arc were applied, 
for certain theoretical reasons, under certain conditions, a negative value 
and not a positive one would be obtained for the resistance of the arc. 
Certain preliminary experiments by Mr. Mather had confirmed his sug- 
gestion that if the arc was formed between two solid carbons the in- 
stantaneous change of P.D. divided by the corresponding change of 
current was negative, whereas with cored carbons it was always positive. 
A howl of indignant criticism had followed, and had Messrs. Frith and 
Rogers and himself lived in the middle ages they would probably have 
been put to death in a solid carbon arc. But there were three dis- 
tinguiehed investigators who bad the courage not to be drawn into this net 
of conventional antagonism—viz, Prof. Gray, then of Bangor, and now 
Lord Kelvin's successor at Glasgow, Mr. Oliver Heaviside, and Prof. Fitz- 
Gerald. He himself had even ventured to suggest that progress would be 
more expedited if the critics, instead of merely cavilling at what might be 
called the anatomy of the sugar figures on the cake, would cut it open and 
see if there really were plums inside. But it had remained for Mr. Duddell 
to be thereal Jack Horner. He did not propose to go into the question as 
to whether or not what Messrs. Frith and Rogers had measured was the 
true resistance of the arc, because he hoped there would soon be an oppor- 
tunity of going fully into this question, but in justice to these investigators, 
and in virtue of the far-reaching principle they had really brought to 
light, he desired to emphasise what they had really attained. Their 
late friend Dr. John Hopkinson proved to them years ago that two 
alternators could not be run in series, that if one alternator witha certain 
exciting current driven by a steam engine were mechanically coupled to 
another similar alternator driven by a similar steam engine and worked 
up into step, they would immediately get out of step the moment 
the mechanical coupling was severed. If there had been the slightest 
necessity for it, Dr. Hopkinson might have added that if two alternators 
cannot run in series when they have been got into step, still more impas- 
sible was it for one alternator driven by its own steam engine to run in 
series with another when the frequency was being altered within wide 
limits. This was really what the arc did. Referring to his diagrams on 
the board he said they had an alternator running in series with another 
supplying alternate current to a circuit, transforming direct-current energy 
into alternate-current energy, and doing it in such a way that whether 
the frequency in one alternator be 70 or 170 or 250 periods per second 
the second alternator supplied current sufficiently in phase with the 
current in the other circuit to work in series, Mr. Duddell had not only 
pointed out the importance of that result the novelty of it—but had 
shown that an ordinary so-called perfectly - silent arc supplied by accumu- 
lators was like the mouthpiece of a flageolet or flute not blown, and that 
the application of a capacity in series with self-induction as a shunt to that 
arc gave rise to vibrations, just as blowing a flute gave rise to millions of 
rates of vibrations, and that one of these rates of vibrations was picked out 
by pressing the keys, whereas in the case of the arc the rate of vibration was 
started and picked out by what capacity was in series with the self-induction. 
Already they had seen а practical result of this, but the other day at the 
Central Technical College Mr. Duddell had shown him that with the same 
circuit supplied with the same induction coil as had been used in the experi- 
ments that evening, with & condenser joined up as usual and using 
his ammeter so as to put the condenser across the arc just after 
the break was made, he had obtained a spark from five to seven times ав 
long as was obtained with the apparatus in the ordinary way. Calculating 
on the very best possible conditions with the old way, Mr. Duddell could 
increase the length of spark some two or three times with his method. 
There was another point which had come out, in connection with these 
experiments, of a rather different kind. Some 10 years ago, a Paper was 
read by Dr. Sumpner and himself before the Royal Society, pointing out 
what was then new, that the true power given to а solid carbon alternate- 
current arc measured by some accurate method was considerably less in 
some cases than the apparent power measured by any alternate-current 
ammeter, multiplied by the pressure measured by an alternate-current 
voltmeter. Subsequently he had been pretty well convinced tbat under 


| certain circumstances a direct-current arc between solid carbone acted in 
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the same way. At that time he had not been sufficiently certain of the 
fact to publish it, but now he was certain of it. He was sure from the 
results of experiments recently made in his laboratory that with a so-called 
direct-current arc supplied from accumulators the true measured 
by a true instrument was less than the product of the ammeter into the 
voltmeter. 

Dr. J. A. FLEMING, who was the only other speaker, thought it difficult 
to decide who ought to be congratulated the most, the Institution for 
having had euch a Paper read before it or Mr. Duddell for having produced 
such a eplendid piece of scientific work. It was a Paper which must 

ially gladden the heart of their President, because if he did not 
mistake, this Paper would have a very important consequence in engineer- 
ing, and would assist in showing that science did sometimes lead engi- 
neering and not always follow it. The matter which had interested him 
most particularly were the experiments with the continuous-current arc 
setting up oecillations with a condenser short-circuiting the arc. He had 
been attempting something in the same direction—viz., with an alternate- 
current arc, using metal electrodes, and it would be a matter of lifelong 
regret tbat he had made such an unfortunate choice. But this effect with 
the continuous-current arc was exceedingly interesting, because it seemed 
to depend upon certain critical conditions as to the state of affairs when 
the arc waa extinguiehed. If he mistook not, a rough explanation of it 
was as follows :—There was a condenser and induction coil put across the 
carbons when the arc was in operation ; then at that moment the arc was 
robbed of its current and extinguished. Then the potential rises, the 
condenser became discharged and it discharged itself back through what 
remained of the conducting vapour and thus re-established the arc. But 
this action would not take place if cored carbons or metal electrodes were 
used, and it seemed perfectly clear from the Paper that the reason why 
this was so was because the arc finished too quickly with metallic elec- 
trodes, whilst with cored carbons probably the reason was that the vapour 
hung about too long. The final section of the Paper dealing with 
switch contacts would probably cause some heart-searchings smongst 
those responsible for the manufacture of high-tension switches. 
Hitherto the idea of everybody had been that, among other things, 
a switch should break the arc as quickly as possible, but accord- 
ing to this Paper it ought not to do this. Mr. Duddell would 
probably encourage the arc on the switch. From experiments made 
with carbon poles under water he confirmed many of Mr. Duddell's 
difficulties and dangers of introducing alternate currents into concentric 
cables. The moral of all these experiments with regard to high-tension 
switcbes was to do just the oppoaite to what seemed right when con- 
structing such switches, and this portion of the Paper would have an 
exceedingly valuable consequence in directing those who were responsible 
for the design of large switches to consider their ways and be wise. 

The PRESIDENT proposed a hearty vote of thanks to the author, 
which was carried unanimously, 


ON THE “BLAZE CURRENTS” OF THE FROG'S 
EYEBALL.* 


BY A. D. WALLER, M. D., F. R. 8. 


The normal electrical response to light is positive. The normal 
electrical response to every kind of stimulus is positive. The normal 
response of the frog's eyeball is partly retinal, partly by other tissues. 
The direction of response is reversed by pressure. The normal 
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Fic. 1.— Positive Response to a Single Induction Shock sent through the 
Eyeball in the Positive (upward) Direction. 


“blaze currents” excited by single induction shocks, and by con- 
denser discharges, are comparable with the normal discharges of 
an electrical organ. Their maximum voltage is of the same order as 
that of the discharge of a single electrical disc (over 0:03 volt) Their 
magnitude and duration increase with increased strength of excita- 
tion. Summation of stimuli, summation of effects, staircase increase, 
and fatigue decline are manifested by blaze currents, Stimulation of 
excessive strength abolishes them completely, but only temporgrily. 
The energy of a blaze effect may considerably exceed the energy of 
its exciting cause. The effects are observable for at least five di 
after excision of the eyeball; they appear to be diminished under 


* Abstract of Paper read before the Royal Society, 


rolonged illumination, and increased under prolonged darkness. 

e influence of raised temperature and increased pressure is studied, 
and under the influence of the latter four types of response are 
recorded. Comparison is made between blaze currents and the 
responses of electrical organs as described by du Bois Reymond. 
During aud after maximal blaze the resistance diminishes; the 
diminution is not irreciprocal. 
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If single electrica! currents are passed through a normal eyeball 
hd a galvanometer in a homodrome" and in а “ heterodrome " 
direction—4.«, with and against the direction ot normal discharge— 
the homodrome (positive) deflection is greater than the heterodrome 
(negative) deflection. This inequality is the result of positive blaze 
current, and is abolished by death or strong tetanieation. In the 
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latter case the abolition istemporary. The normal electrical response 
to light persists undiminished at a time when blaze currents have 
been abolished by tetanisation. On the other hand, blaze current 
may be present in an eyeball giving no response to light. The 
altered state of the eyeball in relation to light does not necessarily 
run parallel with its altered state in relation to electrical stimuli. 


RELATIVE ADVANTAGES OF DIRECT - CURRENT 
AND THREE-PHASE DISTRIBUTION FOR SMALL 
INSTALLATIONS.* 


BY H. A. EARLE, M. I. C. E, M. I. E. E. 


When accepting an invitation to read a Paper before this Institu- 
tion I was for some time in doubt as to what subject I should choose. 
None was particularly uppermost in my mind as one upon which I 
wished to discourse, but I came to a decision while travelling abroad; 
the question covered by the title of my Paper being brought most 
1 before me, owing to the competition and different 
statements I met with, with regard to the relative advantages of 
three-phase and direct-current machinery for small and medium 
sized installations. Owing to this it occurred to me that a com- 
parison between the two systems would be of interest and likely to 
give rise during its discussion to points which would be a guide for 
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the future. Competition is not always—especially in some countries 
carried on on strictly commercial linee, and I bave experienced 
instances where a competing firm, finding it could not secure an order 
for direct-current 1 на has offered polyphase machinery as an 
alternative, singing its praises at great length, setting forth advan- 
tages without number, and naturally ignoring the other side of the 
question; this is not as it shonld te, but with inexperienced 
purchasers, with no one to guide them, it is at times successful. 

I have found the title I first adopted for my Paper somewhat too 
limited in its scope, and have brietly considered questions which 
relate to the distribution from sub-stations, ss well as that of the 
choice of machinery and distribution for small installations. The 
type of machinery and the syetem to be adopted for supply and 
distribution, are in the care of large plants, most carefully con- 
sidered ; simplicity of design, firat cost, and subsequently economy, 
being among the most important of the many factors. In the case 
of emall installatione, however, such as are put down to supply light 
and power for mills and factories, the question is not infrequently 
decided, irrespective of theoretical considerations. The purchaser 
in England is very us' ally in the hands of the consulting engineer, 
but in countries where this commodity does not exist, he is often 
guided by the persuative power of the seller, and sometimes by 
fashion. For the lowest price may mean but little as regards cheap- 
ness when there is no specification. There are many ways of 
preparing a low tender ; and the omission of something in one which 
18 included in another, the adoption of different voltages, various 
groupings of lamps and motors, different speeds for generators and 
motors, may give one system an apparent advantage over another 
which it does not in reality possess, 


Many firms have, up to the present, given their chief attention to 
direct-current work, and this has met the wants of the smaller instal- 
lations as well as those of the greater portion of the large central 
stations. Single-phase supply at high voltage, with distribution 
from transformer stations, has competed keenly with direct current, 
but lamps of higher voltage, 18 with three-wire distribution, 
has given the latter a long lease of life, and has enabled it to be 
employed for large ar«as without undue loss or a prohibitive cost of 
copper. 

We have seen 50 volt and subscquently 100-volt lamps in regular 
ure for large installations, but now 200.volt up to 230-volt lamps 
are quie the accepted standard, and this higher pressure has so 
largely reduced the first cost of copper that in many stations where 
the use of alternating currents was formerly warranted, direct-current 
machinery is being put down, and even in eome instances the alter- 
nating.current machinery being taken out. Running and driven 
balancers, together with feeder boosters, are required as auxiliary 
machines for direct-current three-wire distribution, from sub-stat ions 
dealing with large powers, and feeding over a considerable area; but 
it is moie thau probable that in the future 400-volt lamps will be 
available, which, with a two-wire distribution, would render thetwo 
first-named machines unnecessary, and eliminate the cost of the 
centre wire. As polyphase and monophase machinery live on the 
price of copper, it can be fairly assumed that every saving in this 
respect will take away their livelihood and reduce their utility. 
Where lighting constitutes the largest proportion of the load, the 
copper required is proportional to the watts per candle taken by the 
incandescent lamps, any reduction, therefore, in this respect, is of 
great importance ; lamps are, I understand, shortly to be put on the 
market, consuming 2 watts per candle, or even less, and every 
advance in this direction ie, I agaiu hold, to the advantage of direct 
current, and will enable it to cover a wider field, for who will use 
high voltages and transform cown, if they can use low with equal 
economy, or include complications when they may be omitted? All 
auxiliary machinery and apparatus has only one object, and that is 
to reduce the price of the mains, or, as I have seen it stated, adopted 
in the vain endeavour to cheat Ohm's law out of its due tribute of 
copper." 

ў here are some who blindly champion alternating and polyphase 
systems, call commutators excrescences, and quote experiments, 
which claim to show that polyphase weigh а mere fraction of direct- 
current machine: A statement in Herr von Dobrowolsky's remarks 
in the discussion on a Paper read by Herr Gorges in 1892 was quoted 
in the first edition of а book, and has again appeared in the second 
edition—namely, that a certain multipolar continuous.current 
machine gave 11,000 watts, but that when a three-phase armature 
was run in the same fields it gave an output ot 33,000 watts. 
I doubt this test being one which one could consider upon a com- 
mercial basis. Оп turning, however, to the Paper in question, I find 
that Herr von Dobrowolsky also said: “An alternating.current 
machine is so totally different in its construction to a direct-current 
machine that such comparisons cannot be fairly made, and that it is 
equivalent to saying that a spoon has an efficiency of 100 per cent. 
when used for soup, but only one of 50 per cent. when used for 
cutting.” Notwithstanding all this the polyphase system is at the 
present time the most satisfactory solution of long-distance trans- 
mission, and will be utilised more and more to transmit large powers 
into the centre of towns, and to cope with the many difficulties which 


present themselves; but the chief point I desire to raise is, whether 
the distribution from the sub-stations should be by polyphase or 
direct current, and whether for smaller installations one system offers 
such advantages over the other as to warrant a preference being 
given. Notwithstanding the existence of several eminent advocates 
of single-phase machinery, I do not propose to consider it, nor have 
I had to deal with it in connection with the competition I have expe- 
rienced, especially abroad. With regard to the two remaining rival: 
systems, the commutator seems to be the red raz of polyphase ex 
nents ; but any trouble that has been experienced on this behalf is 
merely a passing nightmare, and has only occurred with machines of 
large power running at high speeds, in connection with which con- 
siderable experience is required and very high-class workmanship 
demanded in order to enable carbon brushes to maintain good contact 
on а surface running sometimes as high as 40 miles an hour, this 
difficulty has been experienced by most of us, but is being rapidly over- 
come, and in a short period it will be a thing of thepast. It is, however, 
much to be desired that the high engine speeds which have been 
saddled upon us for planta of 1,000 horse and upwards, may in the 
future be reduced some 20 per cent. With reference to the com- 
parative weights of direct-cutrent and pol pe generators, we may 
take as a good example of the latter one of the 32-pole three-phase 
generators, built for the Central London Railway, and which has an 
output on full load of 850kw. at 94 revolutions ; this machine has a 
weight of 37 tons, or, with exciter, say 39 tons. As an example of a 
large direct-current traction and lighting generator we may take one 
of a number of 10-pole machines, now being built at Salford Iron- 
works, having an output of 900kw., with fixed lead, and running at 
95 revs. per min. This machine has a weight of 45 tons, or, 
correcting for the increased output, it equals 42 tons; this machine 
could, however, have been built lighter as a shunt generator, with the 
compound windings omitted, and with the smaller range of vul 
then necessary, the magnets would have been lighter, and probably 
with advantage more in number ; the weight would then have been 
adipis y identical with the polyphase generator, with which it has 

een compared. With regard to the weights and prices of still larger 
generators, I have compared a 1,400kw. x cos ф, polyphase generator 
running at 93 revolutione, with a direct current one of the same 
output, and for the same speed, the former with exciter would weigh 
approximately some 64 tons, and the direct-current generator 
approximately the same. Comparing the prices of the above 
machines, the polyphase has the advantage and is approximately 
some 12 per cent. cheaper to build, thia being chiefly due to the cost 
of the commutator on the direct-current machine. "There is, how- 
ever, one point that cannot be ed by unnoticed, aud that is the 
small safety clause attached to the output of the polyphase machine, 
namely, cosine O, what is this? Why, it means that on an inductive 
load this apparent 12 per cent. advantage is wiped out, and may 
even, and very probably will, put the boot on the other foot, but 
more of this later on. With regard to smaller sizes of 200kw. to 
400kw., I do not find that there is much difference ; in fact, the 
figures I have tend to show that the advantage is on the side of 
direct current, but I will uot press this point. Respecting the 
weights of the two types of motora, the polyphase type with squirrel- 
cage rotor is considerably lighter, but the large motors of 50 H. P. to 
100 H. ., with wound rotors weigh about the same. 

Comparing the price at which the smaller sizes are sold, the 
polyphase have an advantage of about 5 per cent. ; but figures I have 
carefully examined for motors from 10 H to 100 R. p. with wound 
rotors hoe a good average of 10 per cent. in favour of continuous 
current, when compared with polyphase motors imported into this 
country, and the cost of importation does not amount to 10 per cent. 

Considering next the cost or weight of mains, the advantage is on 
the side of three-wire direct-current distribution аз may be seen from 
the table on the next page. 

In the table it is assumed that the various systems “are for 
incandescent lighting as well as for power, and that the voltage is 
limited by the lamps, the circuits being so arranged that each lamp 
can be switched on singly. As regards the voltage, column 1 gives 
the virtual volts between any two wires when lamps of the same 
pressure, namely, 200 volis, are employed on each system, but this 
figure may certainly be taken exception to in the case of the alter- 
nating systems, for it must not be forgotten that their maximum 
voltage is the / times their working voltage, or 1:41 times as great, 
And this cannot be lost sight of when taking into consideration 
the questions of insulation and risk from shocks. I have accordingly 
given in column 2 the maximum voltage between any two mains on 
this basis. 

Thereisalso another point tobe borne in mind in connection with the 
mains for polyphase systems which contain mauy motors, and that is 
for equal loss they must be increased in section at least 10 per cent. 
above that given in the table, and required for continuous-current 
systems, in order to allow for the loss due to wattless currents, and 
this figure may have to be still further increased to 20 per cent. or 
even more should many of the motors be put down to deal with very 
variable loads ; in fact, the section of the mains in the table must be 
increased in the inverse ratio of the power factor of the system, 
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taking into consideration both motors and lamps. In the comparison, 
a third or common wire has been included, where neceseary, to fulfil 
the condition of individual control, but the systems are assumed 
to be in balance, i. e., there is no loss in the centre wire, which 
has been taken іп all cases as 25 per cent. of the weight of an outer 
It is seen that contiunous-current three-wire systems are only beaten 
by one, namely, in the case of the three-phase star with common 
return, but then the saving by having only three wires instead of four 
to fix and insulate would cancel this small difference, not to mention 
the better regulation which can be obtained with continuous-current 
machinery. With regard to this small difference of one, the three- 
phase star has, moreover, no light to it, for it is entirely eliminated, 
and the tables are turned, by what I have said reapecting the loss due 
to wattless currents when motors are used ; and the three-wire direct- 
current system is then found to be at least 10 per cent. the best of all, 
as regards the weight of copper. From the way I have drawn the 
diagrams of the three-phase star circuits, it can readily be seen why, 
when lamps are used, the fourth or common wire is necessary to 
maintain proper regulation of voltage on the lamps, for without it 
the system would be comparable to a continuous-current two-wire 
system with three lamps in series. | 

Turning next to the question of running motors upon the circuits, 
the points to be eonsidered are: (1) Starting torque, (2) Regulation 
of epeed, (3) Constancy of speed, (4) Efficiency. Polyphase motors 
are essentially constant-speed machines, and the speed of the emaller 
sizes is high, the arrangement of the winding is limited, and, in thie 
respect they do not so readily lend themselves as continuous-current 
motors do to windings by which any desired speed can be obtained ; 
various ingenious methods have been adopted to meet the require- 
ments, which are more or less satisfactory, but there is still considerable 
room for further development. 

1. Starting Terque. A continuous-current motor, even when 
ehunt wound, exerts its full torque, with a small increase of current 
over the full-load current, and is capable of satisfactorily dealing with 
any work for which it may be employed ; small three-phase motors 
with squirrel cage rotors, starting with full torque, require a 
momentary rush of current, approximately equal to 24 times the 
full-load current, this is an undesirabie feature, and to obviate it 
motors of larger powers are started up with a resistance in the rotor 
circuit, this minimises but does not remove this defect. This 
behaviour would prevent a three-phase power installation being 
arranged so that all motors may start up with the generator, with 
respect to thie, I arranged a power installation of 850 E. H. P. in a 
large spinning and weaving mill abroad, in which are included 
some 10 compound-wound continuous-current motors, placed long 
distances apart, and ranging from 220 н.р. to 30 н P., in this 
installation all the motora can start up simultaneously with the 
RETE on practically full load, the starting current required 

ing not more than some 50 per cent. in excess of the full 


working current. In cases where the running torque is constant, 


but where a great starting torque is required, series-wound con- 
tinuous-current motors offer the best solution. I have опе case 
especially in my mind, in connection with a polyphase installation 


in a cotton mill, where a large number of motors of 8 B. H. P., 
with squirrel cage rotors, were put down, each to run a line shaft 
driving 24 narrow looms ; in tbis case trouble was experienced in 
starting up, belts coming off, or the motors, especially on Monday 
morning, when everything was stiff, refusing. to start at all. 
Larger motors were in some instances put in, and in others fast 
and loose pulleys were added: a 7 н.р, direct-current motor 
would have done the same work, and have given better resulta. 
One method of increasing the torque of polyphase motors, on 
starting, is to increase the voltage on the stator by means of a booster 
transformer. Another method is to alter the connections of the 
stator windings from star to mesh ; this increasing the pressure in 
the ratio of 1'73:1. Another arrangement is to change the connec- 
tions of the stator coils from series to two sets in parallel. The 
requisite starting torque can, however, be obtained from a direct- 
curent motor, whether shunt or series-wound without any of these 
evices, 
2. Speed Regulation.— The regulation of speed, either of continuous- 
current or of polyphase induction motors, is effected by somewhat 
similar means, The speed of an ordinary shunt-motor can be varied 
in three ways, either by inserting a resistance in the armature 
circuit, by altering the voltage of supply, or by varying the streugth 
of the fields. Like shunt or series не саке motors, polyphase 
motors, except the smallest sizes, require a resistance to be inserted 
іп the rotor or revolving windings to keep the starting current within 
bounds, merely by the use of such a resistance any desired variation 
of speed can be obtainel with either type, with this method of 
regulation, however, the input remains practically constant and it 
is vherefore too wasteful to be adopted where a high average efficiency 
is imperative throughout the whole range of speeds. A direct-current 
motor running on à three-wire system with two voltages available, 
combined with regulation of the field, can be made to yield a very 
high mean efficiency equalling 83 per cent. for the whole of the 
working range, that is for some 66 per cent. of the speeds and an 
average of 75 per cent. throughout the whole range. Weakening the 
field by introducing resistance into the stator circuit of a polyphase 
motor increases the slip and the motor runs slower, but as the field 
supplies the rotor current in the same mauner аз the primary of 
a transformer supplies the secondary, the torque falls off very 
rapidly. By doubling the number of poles in the stator winding 
the speed can be halved, this necessitates, however, an incon- 
venient number of windings, increases the complication of the 
switch, &c., and is rather impracticable. Considering the various 
devices as a whole, one cannot but be drawn to the conclusion that 
the direct-current motor on a three-wire system, with two voltages 
available, or on a.two-wire system with double-wound armature, 
together with the provision for some field regulation, is the simplest 
and most desirable, for it gives all variations of speed most economi- 
cally, and it can be easily arranged so that.there is no jump what- 
ever between one speed and another. Three or four instances have 
come to my notice where power has been transmitted to a works 
from a considerable distance by polyphase current, but in connection 
with which motor generators boss been added to supply direct- 
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current to motors requiring to be operated through a large range of 
speed at a high mean efficiency. 


3. Constancy of Speed under Varying Loads.—In this respect a 
shunt-wound continuous-current motor acknowledges no „ 
to the polyphase, the slip on the latter increases with the load, but 
shunt-wound motors are available which can maintain constant 
speed from no load to full load. For tramway work a polyphase 
motor will maintain a more constant speed when climbing hills than 
а series- wound continuous-current motor, but as this is at the expense 
of current, a high speed on the level and a slower epeed on hills seems 
more to be desired, and likely to reduce the maximum current 
demanded from the station. 


4. Efficiency.—I have compared the efticiencies of direct-current 
motors which have been most accurately tested, with figures which I 
consider are fairly representative of what can be obtained with poly- 
phase, and give the comparisons below :— 


5% 6 10 25 50 100 B. H. r. 
Direct current... 82°; ... 85% ... 86° ... 917, ... 92% ... 92% 
Polypha:e......... 75% ... 807 ... 847 ... 887 ... 90% ... 91% 


This shows а large superiority for direct-current motors of small 
power, and a small advantage on the larger sizes. "The power factor 
of polyphase motors, as far as any published figures go, as well as 
those which are obtained from various makers, vary more widely than 
seems at all necessary, and in order to obtain a fair average, I dotted 
allthe power factors I could get upon a sheet of paper, and then drew 
a curve through the lot, and I give you below the readings which 
жасына from this curve. Power factor for polyphase motora on full 

oad :— 
В.Н.Р 5 10 15 25 50 100 
0°76 0°79 0:81 0 85 0:86 0:88 


With regard to the above, it is needless to remark that the power- 
factor of continuous-current motors is unity. Having considered 
how the various operations are effected for changing either the speed 
or torque, or both, let us consider the conditions under which motors 
have to work, these may be divided under four heade, and stated as 
follows : (1) Constant speed with constant torque, (2) Constant speed 
with variable torque, (3) Variable speed with constant torque, 
(4) Variable speed with variable torque. 


Constant Speed with Constant Torque.— This condition is one which 
exists, when motors are used to drive lengths of shafting, from which 
again are driven a considerable number of small machines, such as 
are found in a cotton mill, or a large machine shop, in this instance 
the load is fairly constant, possibly not varying more than some 
10 per cent. It is in such cases that a polyphase motor is at its 
best, and endeavours to rival the shunt.wound direct-current motor, 
wach however, is just a& good for the purpose, or probably a little 

»etter. 


Constant Speed with Variable Torque.—This second condition occura 
in cases where large portions of the load are being frequently thrown 
on and off, the shunt-wound motor is all that can be desired, as 
regards speed on such work, and the current taken is in fair propor- 
tion to the load. "The polyphase motor is also satisfactory as regards 
speed, but the current is high on the lighter loads, a considerable per- 
centage is certainly wattless current, but it adds up the C?R losses, 
and at the same time decreases the capability of the generator for 
useful work, and this is a point which must be borne in mind when 
comparing a polyphase generator with a direct-current one. We 
have seen how a power factor, less than unity for the motors, necessi- 
tates an increase iu the size of the mains, and this acts in a similar 
manner upon the generator. If the current were in phase with the 
E. M. F.: that ів, if the power factor were 1, in place of averaging, 
say, 0:85, the pelyphase generator could do 17} per cent. more work 
than it would be able to do under the latter condition. But, again, 
with many motors working on a system, a power factor of 0:85 
cannot always be relied upon, and one of 075 or even lower may 
have to be reckoned with. We see from this that the first cost of an 
installation may be considerably increase d by this consideration, and, 
besides this, the wattless currents exercise a very bad effect on the 
regulation of athree-phase machine, very much more so than if the 
currents were in phase, necessitating very much heavier windings on 
the magnets to deal with a low power factor than a high one. 


Variable Speed with Constant Torque.—This third condition is met 
with very frequently, for instance, when driving callenders, paper- 
making machinery, and in pumping, &c. To meet it with polyphase 
motors the regulating switches are more complicated, and to effect 
many changes of speed the groupings of the winding become many 
in number and efficiency is sacrificed ; in this respect the continuous- 
current motor is more easily managed and will yield a higher mean 
efficiency. 

Variable Speed with Variable Torque.—' The fourth condition is 
5 present when driving calico printing machinery, an eight- 
colour machine, for instance, may be utilised for printing any desired 
‘number of the eight colours; the torque increasing practically in 
direct proportion to the number of rollers in use, the speed of print- 
ing the goods at the same time varies in accordance with the number 


of fcolours being printed, and with the class of work the machine is 
doing. For this class of work a very even turning moment is neces. 
sary ; one must be able to run upto any desired speed without jum 
or jerks, and the contemplation of a three-phase motor arranged for 
high efficiency at all speeds and to comply with the requisite 
conditions is not a taking one. 

I have heard the point raised that, for factories where there is much 
inflammable dust about, а chance spark from the commutator might 
set the place on fire, but perfectly satisfactory entirely enclosed direct- 
current motors are at work, not considering the thousands on tram- 
cars, but also in factories of all descriptions ; fireproof gauze covers 
are also employed for motors, these do not exclude all ventilation, 
and render the motor quite reliable even where spirit vapours are 
present. The facility for the use of batteries on direct-current 
systems is one which must receive careful consideration. These are 
continually improving in quality, give excellent results in the hands 
of those that understand them and offer great advantages, both as 
a stand-by and as regulators. They can therefore frequently be 
utilised to assist direct-current supply, and at times to effect con- 
siderable economy, whereas a three-phase battery has yet to be 
invented. Polyphase motors appear specially suitable for long lines 
of railway where considerable distances are travelled without a stop 
at a uniform rate of speed, and where crossing points which would 
complicate the conductors do not exist, for beyond a comparatively 
limited distance high voltage must be used, and then, whichever 
system is employed, transforming apparatus is necessary ; in such 
instances polyphase supply, with polyphase motors on the train, 
would not call for rotating transformers, stationary transformera 
along the line being the simplest and cheapest arrangement. Such 
a system is, however, unsuitable for use in towns, with frequent 
stops and a very variable rate of speed ; besides this, I am sure that 
it would create & great commotion among the inhabitants of a town 
not 100 miles away if it were proposed to erect two trolley wires in 
piace of the one, which to some already appears distasteful. Judging 

rom what some of the larger firms on the Continent are doing with 

respect to polyphase machinery, I understand, that although they 
have given it the very greatest attention, they find that the volume 
of their direct.current work exceeds that of the polyphase. 

I have endeavoured to consider the chief points which should guide 
us in the choice of a system for use for the smaller installations, In 
cases where lighting alone is required the first cost of polyphase or 
direct current would appear to be very similar, the simplicity of the 
latter system both as regards the wiring and the regulation of the 
voltage, to my mind, gives direct current the preference, Where а 
number of motors are on the circuit for whatever purpose they may 
be required, and whether the system includes lighting or not, I con- 
sider that direct current shows a very decided advantage except in 
a few very special cases, moreover, the use of batteries is all but 
excluded with polyphase systems, even for a night load, and this is 
frequently of considerable impo:tance. I have doubtless to some 
minds left unsaid many things I ought to have said and to others 
said many things I ought not to have said, but this may be more 
an advantage than otherwise for it will admit of those shortcomings 
being criticisel during the discussion, and may enable me to till the 
gaps and correct my errors, 


THE RATING OF INCANDESCENT LAMPS. 


In a Paper on this subject, receutly read by Prof. Arthur J. Rowland 
before the Franklin Institute, the author gives some interesting 
details of his measurement: of the candle-power in different directions 
of various types of lamps all rated at 16 с.р. On the whole the 
Paper is a protest against the usual methods of rating—including 
that adopted by the National Electric Light Association, whose 
method consists in measuring the candle-power in a direction in- 
clined 45deg. to the axis of the lamp while the lamp is revolving 
upon its axis, the distance of the lamp from the photometric screen 
being rded as the distance between the centre of the axis of its 
bulb and the screen, and 120 revs. per min. being the speed of 
rotation recommended. 

The author thinks that the candle power of a lamp should be 
measured, for rating, in the direction 1n which the light is most 
useful. He argues that as most lamps are so fixed that the axis of 
the lamp is vertical and the tip downwards, the direction in which 
the light is most useful is along the axis, He then proceeds to com- 
pare the radiation in chosen directions from lamps with diflerent 
types of filaments. For this purpose he classifies lamps as followa :— 

(a) Straight U-shaped filament. 

(b) Single-curl filament—a type much used, having a circular loop 
in the filament midway. of its length. 

(c) Long-curl anchored filament —a type differing from type b in 
that the loop is long in the direction of the lamp axis, and is anchored 
to the part of the lamp where the leading-in wires pass through 
the glass. | 
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(d) Double filament—a type which uses two filaments like type a, 
set so that the current passes through them in series, the filaments 
being in planes approximately parallel. 

(e) Double-coil filament— a type like b, except that there are two 
turns in the coil instead of one. 

Seeing that the candle-power delivered in а given direction 
depends greatly on the length of filament visible from that direction, 
the distribution of the radiation varies considerably among these 
types. Fig. 1 shows average candle-power values in the directions 
shown by the arrows for lamps of the five types all rated at 16 c.p. 
The lamp that gives the greatest candle-power along its axis belongs, 
it will be seen, to the type e 
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(a) Straight Ц shaped Filament ; (b) Single Curl Filament ; (c) Long Curl Anchored 
ilament ; (d) Doub!e Filament ; (e) Double Coil Filament. 

Fia. l.—Showing Average Candle-power Distribution from Incandescent 
| Lamps of various types. | 


Fig. 2 shows the floor illumination produced by lamps of types c, 
d and e respectively. These diagrams were obtained by calculating 
from the observed candle-powers the illumination in candle-feet, 
and plotting these values vertically from the base-line. 'The lamps 
were taken 5ft. above the illuminated level surface. 
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Fic. 2.— Illumination by Filaments of different types 


The author next gives a series of measures of the distribution of 
candle-power in а horizontal plane through thelamp. These results 
are plotted as curves, and one such typical curve is given for each of 
the above five classes. Alongside these diagrams there are also 
curves of candle-power distribution in a vertical plane through the 
lamp. We reproduce in Fig. 3 the curves obtained from a double 
filament lamp and from a double-coil filament lamp. 


The ideal manner of rating а lamp is to measure the mean 
spherical candle-power. The approximate method of doing this 
adopted by the Franklin Institute gives a result which is very nearly 
the true average of all measurements when the lamp is viewed from 
all possible directions. But this approximate method requires 
between 40 and 50 measurements with the photometer at least, and 
the average of 38 determinations is taken to get the result. Thus 
two operators working together in a well-equipped photometer 
laboratory need about two ‘hours’ time per lamp. In consequence 
manufacturers do not use the method. Most of them rate their 
lamps by the horizontal candle-power in a selected direction, till, 
in recent years, they adopted the mean horizontal candle-power as 
measured when the lamp is rotating about its axis with a speed of 
rotation commonly about 180 per miv. The voltage marked on the 
label is that required to give 16 c.p. under these conditions. 
Again, as before mentioned, the National Electric Light Association 
has proposed that the candle-power should be measured in a direc- 
tion inclined at 45deg. to the axis. The disparities between measure- 
ments taken by these and other methods are well shown in the 
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following table, where, in obtaining all the figures, each lamp was set 
at that voltage which yielded 16 c.p. iu the horizontal plane when 
the lamp was revolving at 180 per min. with its axis vertical :— 


Candle-power. 
ä | 
Candle-power taken. Single "inge Long | D'ble | De 
Giada, bla. lanchored 018: | fla. 
nlament. ment. filament. à ment. 
(a) At 180 reve. with axis vertical 160 160 160 '160 |160 
(b) Mean horizontal (standard) | \ К 
Weihe!!! 158 162 166 160 | 15772 
(c) Mean horizontal (from plot- \ i : : 1 16 
values) )))) i 160 lo. 457 163 | 156 
(d) Mean spherical (Franklin | f ; 78 ET 
Institute method) ...... ... J d „ 
(e) Mean with axis at 45deg. ... 105 120 | 117 120 140 
(f£) Mean hemispherical ..... ... 14:3 14:5 | 14:6 14:0 | 145 
(а) Mean within 30deg. from tip 87 | 103 ^ 87 79 , 109 
(h) From the tip . 57 855 705 | 48 , 101 


The author then proceeds to point out that to give good vertical 
illumination the globe of the lamp should be tipless, or, in other 
words, should be sealed off elsewhere than at the apex of the globe. 
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The Shelby lamp, upon various forms of which the author has made 
many measurements, eatisfies very well most of the conditions 
imposed above. The filament is a double curl flattened horizontally, 
and the globe ів, if desired, tipless and is, in any case, much flatter 
towards the end than the standard form of globe. The candle-power 
is well maintained in every direction in a vertical plene, and accord- 
ing to the author's figures is 16:6 horizontally, 16:5 at 45deg. and 
14:0 in the vertical direction. 


p ————— — 


AN AMERICAN CRITICISM OF THE PARIS 
EXHIBITION.* 


BY CARL HERING. 


А large international exhibition, like the one about to close, may 
be judged from two standpoints. For commercial reasons a necessary 
feature is its general attractiveness, that is, its beauty, architecturally 
as well as in the arrangement of the grounds and in the decorations, 
its proper combination of instruction and entertainment, and its 
purely entertaining features. On the other hand such an exhibition 
should be a representation of what is called the state of the art in 
the various industries, and to a certain extent at least, show the 
relative importance of competing industries, From the first of these 
standpoints this exhibition may be said to have been a great success. 
From the other standpoint, the exhibition may have been, and 
undoubtedly was, a success in many departments, but that claim 
can hardly be made for the electrical industry. For France, Ger- 
many, Switzerland, and a number of the other Continental countries, 
the electrical exhibits doubtless represented the true state of the art 
and the best general practice as far as these countries were concerned ; 
but the absence of a proper representation from the United States 
proportionate to the enormous development, made the exhibition an 
Incomplete representation of the present state of this important 
industry. The fact that several of our largest manufacturers have 
ceded their rights in foreign countries to local companies and there- 
ſore claimed to have no interests there, may explain in part the 
absence of some of the important American electrical exhibits. 

England aleo was very inadequately represented in the electrical 
classes. The English claimed that they were tired of exhibitions, 
but another reason is no doubt the unfortunate political relation with 
France. England's exhibits in other groups also seemed to fail to 
represent the proper magnitude of the respective industries in that 
country. Of all of those foreign to France, Germany, its former 
bitter enemy, had by far the finest exhibits in most of the groups, 
including the electrical. Another feature of interest politically, is 
that Hungary had in many respects better exhibits thau its step- 
mother country, Austria, and was represented as an independent 
nation ; it bids fair to become one of the greater industrial countries 
of the east. 

Among the classes of exhibits of well-developed industries, there 
were three in particular which may be mentioned here specifically, 
as each marks a distinct and important direction of development, 
and Was exhibited for the first time very prominently at a large 
international exhibition. "They are the automobile, the incandescent 
gas lamp (known here as the Welsbach), and the three-phase genera- 
tors, motors and systems. The automobile exhibit was very large, 
but unfortunately for the electrical industry, it seems that the 

oline vehicle is gaining very fast in the race with the electric. 
he incandescent gas lamp was used in large numbers on the Champ 
de Mars, the sir ee open area in the exhibition where arc lizhts 
would otherwise have been installed. Even the friends of the elec- 
tric light must admit that the illumination produced by it was very 
effective, brilliant and white without being dazzling. ‘This lump is 
getting to be a very serious competitor to the electric light, and some 
of the European central stations, particularly in the home of its 
birth, Austria-Hungary, are having serious difficulty in competing 
with it. The third of these prominent classes of exhibits, the three- 
hase machinery, will be referred to below. Another feature of 
Indirect interest to the electricians is that most of the acetylene 
illumination was relegated by the authorities to two small strips of 
land unoccupied by any buildings, along the banks of the river, 
which seems to indicate that acetylene illumination is limited to à 
narrow field of its own. 

There were no quite novel, epoch-making electrical inventions 
shown, although a few quite interesting ones that were already 
known to readers of the electrical journals, were exhibited there for 
the first time. One of the striking features was the great prominence 
of three-phase generators, and their size. One obtains the impression 
that the three-phase current has triumphed over all the others, 
including the continuous current, when large amounts of power are 
concerned, and that it would be poor practice now to instal large 
units of any but the three-phase system unless one is forced to use 


* Abstract of the inaugural address by the President at the 147th mect- 
ing of the American Institute of Electrical Eugineers, New York, 
October 24. 
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another. There was shown a decided tendency towards the use of 
large units, and quite а number were exhibited having outputs of 
about 1,000kw. and over. The greater number were for three-phase 
currents and all formed the fly wheel of their direct-connected slow- 
epeed engines, while all of the few large continuous-current machines 
exhibited had to have a separate flywheel. That the field is made 
the revolving part seems to be almost universal practice, as also the 
distributed winding on the armature. Single and two-phase alter- 
nators and large continuous-current machines were the exception. 


Two very ingenious attempts were shown to compound large, 
three-phase generators, without commutating the main current, one 
by Hutin and Leblanc and the other by Boucherot. While they are 
interesting studies, it does not yet seem to be proved that for lr 
units at least, a cheaper attendant than these would require, with his 
hand on the rheostat and his eyes on the voltmeter, is not a more 

ractical solution. The amortisseur of Hutin and Leblanc, cons ist- 
ing of a short-circuited cage through the poles of the magnets, for 
facilitating parallel running, seems to be meeting with some favour 
and is being commented upon very favourably. 


The largest generator exhibited was a 72-pole, 3,000kw. three-phase 
machine, of the Allgemeine Elektricitäts Gesellschaft, of Berlin. It 
was claimed to be the largest in the world, but this is an error, as 
generators of 4,000kw. and over are in use in this country at even 
slower speeds. Several others above 1,000kw. were shown, the slowest 
speed being 72, of the 2,700kw. mixed single and three-phase current 
Helios machine. The direct-generated voltages of the three-phase 
machines was from 2,000 volts to 6,000 volts ; there was one exhibit 
of a comparatively small generator for 30,000 volts, but as long as 
good transformers can be bought, such excessively high-voltage 
machines will probably be used only for exhibitions and laboratories. 
There were a number of inductor alternators exhibited, which 
indicates that they are meeting with some favour. 

Connecting lamp circuits to three-phase generators does not seem 
to be considered a tufficiently serious matter to overbalance the 
advantages of that system. The method used by the General Electric 
Co., of Berlin (that is, the Allgemeine Elektricitäts Gesellschaft, 
which even in Germany is generally abbreviated to A.E.G.) is 
simply to distribute-the lights as evenly as possible over the three 
branches. All three mains are run into the buildings of even small 
consumers, although oniy two may be used, the third being available 
for changing over a batch ot lamps, if necessary, for balancing. The 
voltage can thus be regulated only for all three branches together 
and not for each separately ; but this is not considered a serious 
disadvantage. The Oerlikon Company, on the other hand, connects 
lamp circuits between the ends of only two of the three branches of 
a star-connected winding, the third branch being then idle; this 
enables the voltage of that ер alernating-current circuit to 
be regulated at the machine. By overloading these two circuits 
15 per cent. the capacity of the generator is about the same as for 
motor circuits with a power factor of 0:8. The units in a station 
can then be alike, and 1t does not interfere with paralleling, or run- 
ning motors and lights from the same machine if necessary. Another 
method used in Switzerland, but only with two-phase generators, is 
to construct a sort of double machine, the two halves of which may 
be mechanically displaced relatively to each other to generate two- 
phase currents for power purposes, or they may be connected in line 
with each other to generate single-phare currents for lighting. 

The high-voltage, direct-current series system for power transmis- 
sion and very limited distribution, made another and probably 
unsuccessful appeal for recognition, in the form of 'an exhibit by its 
indefatigable champion, Mr. Thury. 

The large engines exhibited were, as a rule, slow-speed, which is 
the prevailing practice on the Continent. The very high-speed 
steam turbines are also meeting with favour. 

Among the varioua types of motors the most interesting was the 
three-phase induction or Tesla type, which seems now to have 
demonstrated its superiority over all the others, except perhaps the 
continuous-current motor, upon whose field it is, however, encroaching 
very decidedly, with the present prospect of becoming its equal in 
importance. The largest company in Germany, and perhaps in the 
world, estimates that its sale of three-phase induction motors will 
before long exceed that of its continuous-current motors. Its very 
large factory, including even the rolling mill, is equipped with these 
induction motors mostly direct-connected. ‘There is a single textile 
factory in Switzerland in which 500 of these motors are used for 
direct driving. The induction motors, almost exclusively of the 
three-phase and not two-phase type, are being introduced very 
largely now, especially in Germany and Switzerland. A nearly 
uniform type :eems to have been adopted by most of the 
makers. In this, the primary circuit is the stationary one, 
and is distributed over the surface like а drum winding, as 
distinguished ‘from the coils used in the earlier forms of Te:la. 
It is this distributed winding which is the chief improvement that 
has made them such a success ; it seems to have been first introduced 
by Dobrowolsky in Berlin. The larger ones are almost always 
etarted with a resistance in the secondary external to the motor; in 
some cases a short-circuiting device is provided on the-rotor for use 
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after starting, во that the ps may be raised while running to | be quite safe for 3,000 volts. However, he quite impartially 


prevent wear. It will be noticed that in some respects this nearly 
universal practice abroad diífers from that in this country, where 
even large motors up to 800 H. P., if not more, are made without any 
brushes, being started with а transformed current at lower voltage ; 
others are made with the starting resistances on the rotor itself, 
which also dispenses with brushes. 


Among the few other devices exhibited for starting sach motors, 
the object of all of which is the avoidance of slide rings, may be 
mentioned the ingenious one of Fischer-Hinnen, who uses an induc- 
tive resistance of very low ohmic resistance, in parallel with 4 non- 
inductive one of high ohmic resistance ; together they act like a high 
ohmic resistance when the motor starts, owing to the high frequency 
of the secondary currents, and diminish automatically as the motor 
increases in speed, because the frequency of the secondary then 
diminishes ; they are permanently connected to the rotor. In the 
Déri motor the number of poles is changed by a switch in the 
primary, and the resistances are permanently connected between 
points of the secondary which have a difference of potential for one 
number of poles, but are of the same potential for a different number 
of poles ; they are, therefore, either in or out of circuit, and admit of 
no gradation, which is a disadvantage. Boucherot uses practically a 
double motor, the field of one of which may be mechanically turned 
through a certain angle for starting ; the two secondaries are perma- 
nently short-circuited in series with each other, but have resistances 
connected between the coils through which the secondary current is 
forced to pass when one of the fields is displaced, but only then ; it 
seems like a rather complicated device as compared with the simpler 
slide rings which it replaces.. 

For the A.E.G. induction motors Dobrowolsky claims that they 
will stand а 200 per cent. overload, have a power factor of over 09, 
and still give the normal-output for two-thirds the normal voltage. 
Induction motors are built on the Continent for high voltages up to 
6,000 and, I believe, even 10,000, thus saving the transformers for 
all but higher voltages than these. 

As to single-phase induction or non-synchroneus motors, it looked 
as though most of their makers thought it best not to exhibit them, 
or to evade questions asked about them. Among the exceptions 
may be mentioned the Brown and the Oerlikon motors, both of 
which start with an auxiliary winding. Brown, who constructs them 
up to 100 fl. P., states that they start with one-fourth to one-third full 
load torque at about normal full-load current. ‘He has even made them 
for starting with full-load torque at about double normal current. 
The air-gaps are very small, from 1mm. to 14mm. A cheap liquid 
condenser, made of iron plates in soda solution, is used for producing 
the artificial starting phase. The Oerlikon motors are claimed to 
start with one-quarter normal torque, requiring 80 per cent. normal 
current, and to stand an overload of 50 per cent. An impedance 
coil is used for starting. A very interesting installation of single- 
8 motors, and quite a unique one, exists in Frankfort-on-Maine, 

ermany, where about 500 such motors, mostly by Brown, are con- 
nected to the large single-phase alternating current plant, the motor 
load of which has levelled the load curve very decidedly. They vary 
in size up to 100 H. P., and are used even for elevator work. They 
appear to be satisfactory to the users, even though they must always 
be started unloaded. This is probably the largest motor plant of its 
kind, and shows what can be done even with single-phase motors. 

Returning to the subject of alternating-current generators and 
motors in general there is a characteristic difference between 
European practice and that in this country which seems worth 
mentioning. Here the coils are usually form-wound and then laid into 
open slots; there the wires are more generally threaded through 
completely closed holes as in the Oerlikon and Brown 1nachines, or 
through holes of which the webs have been cut through with a very 
thin saw cut, as in the Dobrowoleky machines of the А.Е С. 
Mr. Brown gives the following reasons for his preference: Lower 
magnetic resistance, smooth surface of core, seamless tube insulation, 
solid poles, ease in parallel running and avoidance of wedges, binding 
wire, &c.; his experience is that it takes as long to replace а form- 
wound coil as to thread in a new one in place. Юг. Behn- 
Eschenburg, the engineer of the Oerlikon Company, gives his reasons 
аз follows : The smoothness of the surfaces enables the air-gap to be 
made as small as 0:001 of the diameter in induction motors, which is 
hardly possible with teeth; with a web over the hole of only 01mm. 
the coefficient of magnetic straying can be reduced to 004 and a 
maximum power factor as high as 092 can be obtained; the 
maximum torque will correspond with 3:55 times normal current, 
and the possible overload can be 2:5 times the normal; if the holes 
were changed into teeth, all else remaining the same, the magnetisa- 
tion current would be at least doubled, the straying coctlicient 
reduced to about 0:03, and the best current for the resulting 
maximum power factor of 091 would then be more than doubled 
апа the copper conductors therefore increased, or for the same load 
the power factor reduced to 0:91; the slotted armature would have 
to be made longer axially if it is to have the same current at no 
load as the one with holes; moreover, seamless insulation tubes 
of micanite can be used in the holes, which if lmm. thick will 


recognises the favourable features of slots. with for wound coils 
and admits that they may outweigh the others ifa factory is suitably 
equipped for such work ; he believes that under certain circumstances 
the one, and under others the other, is the better. 


Another interesting characteristic difference between American 
and Continental practice, is that here synchronous converters 
combined with transformers are more generally used for trans- 
forming high-voltage three-phase currents into low-voltage direct 
currents, while on the Continent dy namos driven by поа 
induction or synchronous motors are the rule. Although the 
favourable features of each are well understood, the reasons given by 
such a successful constructor as Brown for preferring motor. genera- 
tors, may nevertheless be of interest here. He states that: They can 
be regulated with ease and precision, no transformers, both parts can 
be better designed without making concessions, no hunting, ease in 
starting, no depolarisation possible, secondary voltage absolutely 
independent of the primary. Не admits that the synchronous 
converter is cheaper and more efficient, but claims that the differences 
are but slight ; he has obtained 90 per cent. combined efficiency for 
a 250kw. motor-generator set. 


The difficulty of not being able to regulate the voltage of a 
synchronous converter, is overcome by Pobrowolek in a very 
ingenious and apparently successful way. Instead of passing the 
continuous current through a booster, which would require an 
expensive machine, and generally with a very large commutator, he 
passes the alternating current through an alternating.current booster 
on the same shaft; this is separately excited with а continuous 
current and therefore permits of regulation. 'The one shown to me 
would raise or lower the voltage £5 per cent., making a range of 
adjustment of 50 per cent. It either drives or is driven by the 
converter. Although this overcomes one of the chief objections to 
synchronous converters, he bas not changed his preference for motor 
generators. Another modification of interest used by this same 
engineer and others, is that eix-phase instead of three-phase currents ` 
are led into the synchronous converter, the advantage being that 
its output is thereby increased, according to a French constructor 
about 45 per cent. The attending disadvantage of six slide ringa 
instead of three is said to be more than balanced. The general 
use of three-core transformers, for three-phase currents instead of 
& single one for each phase, as is customary here, is another 
instance of a difference in practice. 

It was of eome interest to note the almost complete disappearance 
of the Gramme ring armature among generators and motors, and the 
use of multipolar fields for smaller sizes than formerly, especially 
with motors. The Dobrowolaky system, hardly known 9 of 
supplying three-wire circuits from a single generator, by connect- 
ing the neutral through induction coils and slide rings to two 
opposite parts of the armature winding, seems to be meeting with 
favour on the Continent, 

A criticism of American motors made by a prominent German 
manufacturer who has bought and tested many, was that an American 
horse-power was only three-quarters of a real horse-power. 

In electric railroading there seemed to be comparatively little of 
special interest to Americans besides the three-phase motor system 
and the contact bar, both of which deserve more attention here than 
they are getting. The new Metropolitan underground electric road 
quite recently opened in Paris, is apparently an excellently con- 
structed but wretchedly managed road. American management 
would diminish the total time of transit and increase the profits 

eatly. It is an improvement over the new underground road in 

andon in that motor cars are used instead of locomotives, but 
being directly under the street instead of very deep, as in London, 
the excellent device of a descending and an ascending grade between 
stations, to aid acceleration and stopping, cannot be taken advantage 
of. Both of there roads use American electrical machinery. 

In the exhibition itself may be mentioned the 2 miles of moving 
platform which differed from the one in Chicago in that the motors 
were stationary while the rails moved. The third rail electric rail- 
road paralleling it but running in the opposite direction, was virtually 
an American exhibit and was managed more like American roads, 
making a refreshing contrast,to the wretchedly mauaged tramways 
and omnibuses in the city. The conduit road which was shown, 
was also virtually one of those developed in this country. A short 
section of the “suspended " railway was exhibited, but whether this 
struggle for recognition was successful seems questionable. Another 
curious departure shown in operation was the trolley automotor, a 
system of running electrically driven vehicles on ordinary roads, but 
taking current from au overhead trolley wire. The novel feature 
was that the small contact carriage running on the two wires, was 
geared electrically to the motors by means of a local three-phase 
current, so that it tended to travel slightly faster, thereby always 
leading aud keeping the connecting cable taut. A field for it might 
exist where omnibuses are now used. A number of larye electric 
locomotives were exhibited, notably one from Berlin, showing that 
heavy electric traction is making progress. One weighing about 
45 tons exhibited by the French steam railroad known asthe P.L.M., 
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was operated with accumulators carried on a tender, but the claims 
made for it by the attendant were so remarkable that a verification 
is desirable before they can be considered. Although it was dated 
1896, I was told that it was “ not vet” in constant use. 


In electric lighting, one of the most interesting features was the 
début of the Nernst lamp. This lamp is now claimed to be ready 
for the market ; but although several hundreds were burning there 
daily it was not possible to buy one. Either alternating or continu- 
ous currents can be used but the filament must be exposed to the air. 
The lamps are made for 25 c.p, 50 c.p, and 100 c p. at 220 volts 
and therefore do not yet compete directly with the usual 16 c.p. 
lamp. The efficiency is said to be 1:5 watts per candle, or about 
twice as good as the present carbon lamp of the same voltage. 
The filament is said to be made of magnesia mixed with the rare 
earths like zircon, thorium, &c. The life is claimed to be very 
satisfactory, though no figures could be obtained, but the perish- 
able parts, valued at only 25 per cent. of the probable cost of the 
lamp, can easily be replaced, the bulb being open. "The material 
of which the filament is made, has a rapidly faliing temperature 
coefticient, much worse than carbon, which would make it extremely 
sensitive to changes in voltage. This is overcome by a very 
ingenious method to which the present success of the ашр із due. 
it сопеіѕіз in placing a very fine iron wire in series with the filament, 
the wire being so proportioned that it is heated by the normal 
current to that temperature (about 450°C. to 500?C.), at which it has 
a very rapidly rising temperature coefficient ; the resulting charac- 
teristic of the two in series is therefore a rising one. This fine wire 
consumes about 10 per cent. of the voltaze. The price of the lamp, 
it is thought, may be about 50c. 


Among the novelties in are lamps which attracted some attention 
during the few days it was on exhibition was the Bremer lamp, in 
which the carbons contain certain salts, like those of magnesia, 
together with fluor calcium, that deposits a white oxide on surround- 
ing bodies, which acts both as a Nernst conductor and a white 
reflector, the carbons being inclined like the letter V. A reliable 
German authority found the efficiency to be 0:13 watts per hemi- 
spherical candle-power. The light is said to be steady and bright, 
but soft. The only enclosed arc lamps exhibited were from this 
country, directly or directly. "Tüese lamps, which are so largely 
adopted here, are scarcely known on the Continent ; аза in France 
at least, it seems that they are not even wanted, on the ground 
that the light is too blue and unsteady, aud the efliciency too 
low. As manual labour is much cheaper there than here, and arc 
lamps are not used nearly as much, the chidf advantage of this 
lamp is not appreciated, at least not vet. The arc lights there 
are, as a rule, much steadier, and are almost universally connected 
to constant potential circuits, our serics system being almost 
unknown. The generaltype of regulating mechanism which is in 
‘favour, is that in which the coil applies a brake to an escapement 
wheel which tends to revolve by the weight of the descending 
carbon ; the regulation is therefore very sensitive and gradual. Cored 
carbons of a fine quality are moreover almost universally used. 
Generally only two lamps are in series across the usual 110-volt 
mains, but in some cases as many as three are connected with an 
increase in light efficiency; in such cases the lamps are of the 
differential type in which the regulating mechanism is actuated not 
only by a shunt coil but also by one in series. 

The exhibits of electric chandeliers and like fixtures were mostly 
French, and were generally very tasteful, artistic, and often very beau- 
tiful, although frequently marred by external wiring, as with many of 
them concealed wiring is impractical. The accessories, on the other 
band, such as circuit. breakers, small switches, lamp sockets, motor 
starting resistances, &c., were frequently quite bad or too complicated 
from an American standpoint. There would seem to be quite a 
market abroad for the better classes of Americati goods of this kind. 
It is hard to understand why electrically-started fires are not more 
frequent on the Continent with such poor appliances of this kind 
that one finds in use there. 

The relatively large number of exhibits of switchboard switches 
for breaking currents of very high voltage indicates the rapid intro- 
duction of high-tension currents. In many of them the well-known 
double horn is used for extinguishing the arc, which is an indication 
cf the effectiveness of this simple device. A novel departure in 
switchboards, especially for dangerously high-voltage machines, con- 
sisted in placing all the switching apparatus belonging to one 
machine on or under a post or pedestal near the machine itself, and 
so that the attendant faces the machine. The actual switches are 
under the floor, where they are out of the way and easily accessible 
from а pit below, only the levers, hand-wheels and instruments 
being on the pedestal; the attendant is thereby protected from all 
the possible danger. It is the standard practice of the Oerlikon Co. 
Tae use of silver fuse wire in place of lead alloys, by a very large 
German company, on the ground of greater reliability and constancy, 
deserves mention. For the same fusing current the amount of 
metal volatilised is the least for silver. The non-interchangeable 
fuses of Siemens and Halske were of some interest, and seem to 
supply a need. 


Among the cable exhibits there were three for underground work 
in which multiple.cored cables were subjected to 25,000 volts and 
30,000 volts alternating, the insulation in one of these being impreg- 
nated paper without any rubber. А German maker of aluminium 
goods showed that this metal can be welded without solder or flux 
by simply heating it to a certain definite temperature at which it 
softens. "The use of aluminium line wires makes this simple method 
of interest to electrical engineers. 


The number of different types of meters exhibited was about equal 
to the number of their exhibitors, but the Thomson meter in nearly 
the same form as made in this country, is the one most frequently 
used ; several hundred a day are claimed to be made by the French 
company which manufactures them. The field for а good, cheap 
and simple ampere-hour meter for small consumera of continuous 
current, is filled very satisíactorily in France by the O'Keenan 
meter, of which 11,000 are already installed. In principle it may 
be said to be like a d'Arsonval galvanometer or Weston instrament, 
in which, however, the coil is mounted so that it may revolve con- 
tinuously, the number of its revolutions being registered. This coil 
or armature is a shunt to a very low resistance in the main circuit. It 
is extremely sensitive and the coil requires only 0:6 microwatt to 
start it ; it will register as little as 5 wat's in the lamp circuit or 
1 per cent. of its range, has a straight line characteristic and is not 
appreciably affected by temperature changes. A somewhat similar 
one is about to be introduced in this country and there is no 
doubt a large field for it. The well-known and ingenious Aron 
double-pendulum meter was well exhibited in various forms, 
including one for three-phase currents It is said to be used to some 
extent in Germany but would probably not find much favour in this 
country. 

Ап interesting and promising modification in the Thomson type 
of watt-hour meter, shown in the (erman section, consisted in using 
& three-coil armature like that in the original Thomson-Houston arc 
light machines; this enables the same magnetic force to be produced 
by a much smaller weight of the revolving part, with several 
aitending advantages of importance.  Prepayment meters are 
meeting with some favour, and there might also be a field for them 
in this country among small consuiners. 


In telegraphy the exhibit which seemed to attract most attention 
wa3 the very ingenious printing telegraph system of Prof. Henry A. 
Rowland, of Baltimore. There were several exhibits of the wireless 
telegraph system, though none by Marconi's company. The modifi- 
cations were only in details and did not include any way of makin 
the system selective. It is now being introduced commercially an 
there are a number of installations in regular use. 

The telegraphone was one of the very few entirely novel inven- 
tions of promising value exhibited. This extremely ingenious and 
very interesting invention of Poulsen, a Dane, has been so thoroughly 
described in the journals that a mere mention will suffice [here. 
I had the pleasure of hearing it, and can vouch for the statement 
that it is much clearer than from an ordinary phonograph as there 
is an entire absence of that objectionable scratching noise, there 
being no mechanical contact at all. Its suggested applications are 
numerous, including duplex and multiple telephony. 

Those interested in the controversy between the vertical and 
the horizontal telephone switchboard, found a good opportunity 
to compare them, as each was exhibited by its most ardent 
defender, the vertical board being advocated by one of our large 
and prominent companies, and the horizontal by a similarly pro- 
minent German company which is introducing it in its country, 
notably in Berlin. The chief advantage claimed for the latter is 
that two operators sitting on opposite sides can use the same 
board, and that therefore the length of board for the same number 
of subscribers is halved. 

Electrochemistry was one of the electrical classes in which the 
most pronounced recent development was shown, although the 
exhibits were not sufficiently complete to show the true state of that 
art. This branch of electrical science has opened what promises to 
be one of the important fields in which there is an opportunity for 
great development. Products which not many years ago exi 
only as rare and expensive specimens, and some which were not even 
known, are now made electrically by the ton. Elestric furnaces 
were shown in operation. "There was also a very fine exhibition of 
the extremely interesting collection of products obtained by Moiszan 
in his classical researches. Judging from two other large exhibits, 
copper is successfully deposited directly in the form of mechanically 
strong tubes, simultaneously with the process of electrolytic refining. 
A single company in Germany refines electrically about 5, 1000z. of 
gold and 24,0000. of silver a day. A very large ozone apparatus was 
shown in operation, for sterilising 200,000 cubic metres of water per 
24 hours by the Marmier and Abrabam process, but a confirmation 
of the claims made is very desirable. The interesting process of 
Goldschmidt for obtaining very high temperatures of about 3,000°C. 
by the combustion of aluminium mixed with metallic oxides was 
well exhibited and deserves mention, although only of indirect interest 
to electricians. The expense of the aluminium naturally limits ita 
application, but this seems to be more than balanced in some 
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cases by the other advantages. It is already in commercial use 
for obtaining pure metallic chromium and manganese for the iron in- 
dustry, and for welding rail and tubes or mending broken iron parta. 

In accumulatora there was shown a general tendency, though not 
& universal one, to use Planté positives and Faure negatives, a 
combination which seems to have given the least trouble. Accu- 
` mulators are now the rule and not the exception in Continental 
lighting and traction stations. Now that the fundamental patents 
have run out in this country, we ought to use them more freely here. 
As an electrical flywheel and а comforting reserve in a central 
station the accumulator has no equal. It is 1mpossible, of course, 
from mere inspection, or from catalogue data, to judge of the 
euccess of the light-weight accumulator for transportable purposes, 
notably for the automobile. But from the awards of the jury, which 
were based on reliable knowledge of their performance, the Fulmen, 
the Pulvis and the Phcenix were among the best of their kind; all 
three are French. 

The most satisfactory development in prima 
inventors—or perhaps the capitalists—seem to 
convinced that it is cheaper to burn coal than zinc. 

A very interesting and promising method was shown in operation 
by its inventor, Rieder, for electrolytically engraving deep, hard 
steel dies, such as are used for pressing the reliefs on coins and for 
embossed work in general. A porous negative of plaster of Paris, 
saturated with chloride of ammonium, is lightly pressed against the 
steel blank and the metal is diesolved off electrolytically by a current, 
wherever the negative touches it. The cost is said to be only half 
that of the usual hand method. 

The exhibitions of instruments were very fine, chiefly from France, 
England and Germany, but it would take too long to enter into a 
discussion of them here. That a d’Arsonval galvanometer is made 
with a sensitiveness of 1:2 x 10-10 amperes per milimetre-deflection, 
is of interest; it is claimed to be the Fiohest sensitivene:s yet 
reached with that type of instrument. Among the station and 
laboratory instruments which are not generally used in this country, 
but which are very convenient, are the phase meters of Dobrowolsky, 
ср ше the difference in phase. A curious but character- 
istically European criticism of a certain world-renowned type of 
American instrument was, that they are bad because they are 
expensive." The very general introduction of micanite, an American 
invention, for generators and motors, is of interest. The electric 

lant supplying the exhibition did not seem to be a success, judging 
rom the very numerous stoppages and tbe excessive variations in 
the voltage. 

The largest number of electrical exhibits were, naturally, from 
France. Among the foreign countries Germany was far ahead 
of all others in importance, and promises to become the leading 
manufacturing country for electrical goods in Europe, if it is not во 
already. One company alone employa 14,000 hands, and ranks with 
our largest American company. It is of interest to us that this 
successful company uses American methods quite largely. The 
Reichsanstalt, that creditable German institution, has, no doubt, 
contributed to the rapid strides made by that country in the 
electrical industries, and shows what Government aid can do for the 
industries of acountry. England has already started its Electrical 
Standards Laboratory of the Board of Trade, a very interesting 
and creditable Government department, which was shown to our 
Institute this summer during its first official visit abroad, France 
has its Central Laboratory,” and is considering the enlarging of 
its Government department. Russia has a large Government 
electrical laboratory. The United States alone, among the large 
countries, has practically nothing of the kind. 


Switzerland follows Germany in importance. The United States 
and England were inadequately represented in this department for 
reasons already mentioned, although there were some excellent 
exhibits from each. The lists in the catalogues cannot be taken as 
а guide in such a comparison, because a simple little device of 
no importance bas the same prominence there as a large impor- 
tant exhibit of several thousand horse-power of machinery. More- 
over many American exhibitors who were entered in the catalogues 
did notexhibit, In one class alone the number of actual exhibitors 
was only 40 per cent. of that in the catalogue of the United States 
exhibits, and many of these were quite small. It would therefore 
not be just to judge the state of this industry in our country by the 
exhibits or by the awards. 

А characteristic difference between American and foreign practice 
in manufacturing, ae, for instance, such goods as dynamos and 
motore, is that here the manufacturer establishes certain well studied 
and well developed standard types and sizes of machines once for all, 
and then reproduces them in large numbers, making the parts inter- 
changeable. The foreign manufacturer, on the other hand, con- 
structa each machine according to the detailed specifications of the 
one ordering it. Не argues that if he should make bids with 
standard sizes in stock, the purchaser would accept the bid of some 
one else who would construct the machines exactly according to the 
specifications. Asa matter of fact, however, it was noticeable that 

ose companies which have adopted the American method were, as 


batteries is that 
ave at last been 


a rule, the most successful. There is also a field in and around Paris, 
at least, for American methods of managing and operating electric 
tramways, as existing practice is there very poor. 

Another difference is that here the manufacturer, as a rule, devotes 
his whole effort to a single class of goods, and makes these in large 
quantities, while abroad he attempts to make a ae range of 
widely different kinds of articles ; this seems practical only when 
each branch is a large business in itself, Still another difference is 
is in the fine external finishing of even those parts of an apparatus 
which are concealed. Their argument is that all parts of a well- 
made apparatus ought to look well, and that it will then be handled 
with greater care and respect. Here we would consider it a useless 
expenditure of money to polish all the concealed mechanism of arc 
lamps, for instance. The foreigner, however, is apt to judge our 
our goods from his standpoint, at least until he can be convinced of 
their advantages. 

The Jury of Awards had many delicate questions to settle, both 
technical and diplomatic. While mistakes are possible, it is more 
than likely that complaints of exhibitors can generally be traced 
to unworthy or inadequate exhibits, or to circumstances beyond 
the control of the jurors. One-half the jurors were French, and in 
the electrical group they were very liberal and generous to the 
foreign exhibitors, more во than to their own countrymen. If they 
erred at all, it was on the side of generosity, for which they deserve 
our thanks instead of abuse. Only two of the United States jurors 
for the electrical group were members of the Institute. 

The first meeting which our Institute held abroad was a memora- 
ble event, and bids fair to be the beginning of a series of international 
meetings of electrical engineers It brought the Institute into con- 
siderable prominence abroad, increased ite influence, and afforded 
great pleasure to those of its members who attended. Such inter- 
national meetings therefore can hardly fail to be of benefit to all who 
take part, as they enable one to find, through personal observation 
and peraonal intercourse, that which is the best the world over, just 
as our home meetings bring before us the best in our own country. 
If we want to manufacture the best there is, especially if we want 
the foreigner to buy it from us, we should have international inter- 
course. In London our sister society, the Institution of Electrical 
Engineers, entertained us with true English hospitality for three 
well-filled days with a most delightful programme, in which pleasure 
and instruction were harmoniously combined. It will long Ъз 
remembered by the 28 or 30 of our members who attended as one of 
the most enjoyable features of the whole meeting.. In Paris the 
official joint meeting with the British Institution, held in the 
National Pavilion ot the United States, through the courtesy of 
Commissioner Peck, was well attended and was followed by recep- 
tions of both institutions, visits to objects of interest, and the 
Electrical Congress, making a total of two well-filled weeks of 
international intercourae between electrical engineers, and con- 
stituting one of the most important meetings in the history of the 
Institute, "The success of our first meeting abroad should encourage 
us to follow the excellent example of the Institution of Electrical 
Engineers by making official visits to the different сеш countries 
to study their practice and examine their work. ur foreign 
colleagues will then be encouraged to visit our country, as many of 
them have promised to do next year on the occasion of the Pan- 
American Exhibition in Buffalo. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


London County Council require an electrical engineer, experienced 
in the construction of electric tramways, to superintend, under the 
Council's chief engineer, the work of constructing or re-constructing 
for electric traction the Council’s tramwaye, &c. Salary £1,000 per 
annum. Further particulars are given in an advertisement, and 
applications must be sent in by 10 a.m. of Jan. 14. 


Rotherham Corporation invite applications for the post of borough 
electrical engineer. An advertisement contains additional particulars, 
and applications must be sent to the town clerk (Mr. Н. Hampton 
Copnall „by noon, Jan. 14. 


West Ham Guardians require an expert to advise on the engineer- 
ing work in connection with their new infirmary at Leytonstone. An 
advertisement contains further particulars, and applications must be 
sent to the clerk (Mr. Fred. E. Hilleary), Union Workhouse, 
Leytonstone, N.E., by 23rd prox. 

The Council of the Foreign Community, Shanghai, require a 
municipal electrical engineer. Further particulars from Messrs. John 
Pook & Co., 53, Leadenhall-street, London, Е С., to whom applica- 
tions should be forwarded before Jan. 12. See advertisement. 

Buraley Corporation require a general manager for their tram- 
ways. Applications by Jan. 19. 

Battersea Borough Council require a resident electrical engineer 
Applications on official forms to town clerk by Jan. 1. 
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Hampstead Borough Council require an assistant electrical engi- 
neer. An advertisement contains further particulars and 5 
must be sent to the tow. clerk (Mr. Arthur P. Johnson), by noon of 
Jan. 2. 


The Governors of Sir John Cass’s Technical Institute, Jewry- 
street, Aldgate, E.C., require a principal. An advertisement gives 
additional particulars, and applications must be sent to the clerk 
(Mr. W. H. Davison), 104, Idol lane, Eastcheap, E. C, by Jan. 26. 


An assistant lectnrer in physics is required for the Technical 
College, Huddersfield. An advertisement gives further particulars. 


The Commissioners of National Education, Ireland, have appoiuted 
Mr. E. G. Ingold, of the Birmingham Municipal Technical School, 
assistant organiser of instruction in elementary science in the Irish 
National Schools. 


Mr. Н. Ade Clark, Wh. Sc., A. R C. Sc., A. L. E E, has been appointed 
assistant lecturer and demonstrator in mechanical and civil engineer- 
ing to Prof. Goodman at Yorkshire College, Leeda. 


Aldershot.—At the last meeting of the Council a tender was 
accepted for the erection and equipment of electricity works, and it 
was decided to apply for sanction to a Joan of £20,000. The con- 
tractors (Messrs. Thomas Parker, Ltd.) are to undertake the 
working of the station for six months after completion, and 
.for a further period of 24 years if required, upon certain 
terms, the Council to have the option to determine the agreement 
by three months’ notice. The chairman of the Electric Lighting 
committee (Mr. Smith) said on May 16 last they recommended that 
invitations be sent out to respectable firms to tender for an inetal- 
lation capable of supplying electric current to 6,000 8 c p. Jamps. 
This was done, and a site was selected. In the meantime an extension 
of one year for carryivg out the provisional order had been obtained. 
The amount of Messrs. Parker’s tender was £14,446, but allowing 
£3,000 for buildings, &c., the total outlay was estimated at £17,446. 
Adding another £2,600 for contingencies, the committee recom- 
mended that the Council a-k sanction to a loan for £20,000. The 
committee's proposals were adopted. 


Alleged Theft of Electric Current.— At the Liverpool City 
Police Court last week Mr. E. Isherwood, electrician, South John- 
Street, was summoned by the Corporation, as owners of the electri- 
city supply works, under tec. 38 of the Gas Works Cla uses Act, 
1871, for fraudulently abstracting electric current from the corpora- 
tion mains. For the prosecution it was stated that the defendant, 
who is an electrician in business for himself, had been a consumer 
of electric current for some time. In the early part of 1900 it was 
observed that hie consumption, according to the meter, was not so 
large as it was considered by the department it should have been 
considering the number of lights on the premises. The meter was 
examined and tested several times, and found to be in order. From 
careful inquiries made the Corporation alleged that they found 
defendant bad been abstracting current by an ingenious trick. A 
. former apprentice, named Lake, gave evidence against defendant. 
Mr. A'fred Clough, assistant electrical engineer to the Liverpool 
Corporation, said he had examined defendants meter on account 
of the low consumption, and had examined his premises, and found 
& burnt brass nut, which might have been caused. by placing a wire 
there and tapping the main. Мт. Quilliam, for the defence, raid the 
charge was а rerious one to bring against a respectable tradesman. 
The defendant emphatically denied the charge. He had never made 
any connection whatever. The lowness of consumption was accounted 
for by the fact that very little light was used on the premises, which 
were often shut during the whole day while defendant and hi: 
employés were engaged on outside work. The chairman said that 
he and his colleague were divided in opinion, and the case would be 
adjourned for 14 days. 


 Ayr.—The Lighting committee offer to supply current to the 
Glasgow and South-Western Railway Co., for lighting the railway 
station, &c., on the followiug terms—Up to 100,000 units, 21d. per 
unit, up to 200,000 units 2 ., and up to 300,000 units 14d. | 


Bournemouth.—An inquiry was held bere last week into the 
. application of the Council to borrow £12,000 for electric lighting. 
| e town clerk (Mr. J. Druitt, jun.) explained that the money was 
required to enable the Corporation to utilise the proposed generating 

station for electric traction, and to light by electricity the various 
tramway routes. The total estimate was £12,661, although only 
£12,000 was asked fur. The surveyor (Mr. F. W. Lacey) said the 
reason of this was that the estimate had been amended since the 
application was made. The surveyor and the consulting engineer, 
Mr. E. M. Lacey (Lacey, Clirehugh and Sillar) presented plans and 

gave technical details. Mr. E. M. Lacey stated that between 7 miles 

- and 8 miles of streets would be lighted electrically. There would 

be 220 arc lamps (each of 2,000 ep» at distances varying between 
а 


60 yards and 80 yards, and each lamp-post would have two 16 c.p. 
incandescents attached. 


Brazil.—The Rio News states that a project is under development 
for the construction of an electric railway from Piracicaba to Villa 
Americana, in the State of San Paulo. The estimated cost of the 
line is 2,500,0001ols&, and an application for a concession is now 
before the San Paulo Legislature. | 


Bridgwater.—With reference to the application by the Council 
to borrow £20,000 for electric lighting, a communication received 
from the Local Government Board asks whether, after the adverse 
result of the recent municipal elections, the Council are desirous of 
proces with or withdrawing the application. A recommendation 

y the Lighting committee that a case be prepared for the opinion of 
counsel as to the position of the Council in connection with the 
tenders for electric lighting plant has been adopted. 


Bristol. The permanent way of the new electric tramway routes 
was officially inspected on behalf of the Board of Trade on Thursday 
and Friday last, and the lines were opened for tralll: on Saturday. 
The Bristol Tramways and Carriage Co. has now 30 miles of electric 
tramway open. 


Cape-to-Cairo Telegraph.— This line has now been constructe 1 
to a point 50 miles beyond Kasanga (German East Africa) and 
100 miles beyond the southern end of Lake Tanyanyika. 


City of London. —At last week's special meeting of the Court of 
Common Council the subject of the alleged vibration from the 
* tube railways” was discussed, and sufferers from this cause were 
recommended to compile full and accurate data with regard to their 
respective basements. The City Remembrancer pointed out that 
complaints must rest upon two different legal processes—one the 
danger arising from the manner in which the tube railway is con- 
structed, and the second the danger caused by the runniog of the 
trains. The Remembrancer further stated that the Board of Trade 
was taking exceptional steps to ascertain the facts, and any person 
who considered himself seriously affected would have his claims con- 
sidered. It was most likely that ia all future bills a clause would be 
inserted for protection againet this danger. 

Another subject discussed was the dispo:al of the City's dust 
and refuse, and Deputy C. T. Harris moved an amendment to 
the Streets committees recommendation to adopt the principle 
of barging dust and refuse from the City iato the country. 
Mr. Harris urged that the barging system would coat Зз. 3d per ton, 
while the cost of cremation would not exceed 23. 4d. per ton. 
Mr. Brooke-Hitching hoped that the electric lighting companies 
would be approached with a view to the destruction of the City's 
refuse. Further consideration of the subject was adjourned. 

In reply to a question of Mr. A. C. Morton on the subject of the 
increase of voltage by the City of London Electric Lighting Co. from 
100 volts to 200 volts, and whether consumers could refuse to accept 
the increased voltage, Mr. Pryke said the City Lands committee had 
decided not to consent to the proposal made by the company to 
increase the voltage, and judging from the informal conference which 
had been held with other committees it was unlikely that they would 
agree to the change. Consumers who were on the company's books 
before June, 1896, could refuse to accept the increase, which it was 
commonly stated wou'd involve the consumer in an increased cost of 
about 25 per cent. for fittings, the higher voltage necessitating lamps 
of great ећсіепсу. | 

Dublin.—We gave particulars last week of the decision of the 
Local Government Board to surcharge the members of the Electric 
Lighting committee in respect of certain payments made in counec- 
tion with the supply of electric light fittings to consumers, &%, to 
the amount of £2,000 odd, and now some further particulars are to 
hand. The greater portion of this sum, it is said, was expended on 
alterations and in constructing a new switchboard at the electricity 
works, some £100 odd only being for fittings. It is stated that this 
£400 does not cover the cost of the fittings, and should the present 
surcharge be upheld another surcharge, amounting to £3,000, will 
probably be made at the next audit. ‘The surcharge will fall upon 
the Lord Mavor (Sir T. D. Pile), Sir Robert Sexton, Ald. Russell, 
the late Ald. Meade’s representative, Councillors R Jones, Gorevan, 
Hutchinson, M‘Call, Dr. Kennedy, and P. O'Hara. Only those 
members who actually signed the cheques can, it is claimed, be held 
liable. The Corporation are appealing to the Lo:al Government 
Board in order t» induce them to alter their decision, which it is 
strongly held in Dublin the Board has power to do. As to liability 
of individual members of the Electric Lighting committee, the 
opinion prevails amongst the surcharged members that, according to 
the law as it stands, as every committee is appointed by the Conacil, 
and is the servant of the Council, the Council is directly responsible 
for the acta of its servanta. 

At last week's meeting of the Electric Lighting committee a report 
from Mr. К Hammond concerning tlie cost of the new electric power 
station buildings at Pigeon House Fort was considered. It will be 
remembered that Mr. Hammond’s original estimate was £20,000, 
and that the tender which found most favour was that of 
Pearson & Со, London, which amounted to £52,000. Mr. 
Hammond in his report on the subject points out that his 
original estimate of £21,000 did not include several items which are 
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embraced in the tenders recently sent in, and he contends that the 
committee from time to time decided upon certain additions to and 
amendments of his original scheme which tended to increase con- 
siderably the amount of the estimate. It was ultimately decided to 
postpone the consideration of the report for a fortnight, and Mr. Ham- 
mond was asked to supply details to enable a reduction in the 
expenditure on the buildings to be made. 3 


East Ham. —4A Board of Trade inquiry has been held here into an 
application of the Council to borrow £42,220 for electric tramways. 

he inspector (Col. P. G. von Donop) said he underatood the amount 
was made up of two items—viz., £16,000 odd to cover the cost of 
carrying out the tramways authorised by the 1898 Act, the Board of 
Trade having originally sanctioned £19,000, whereas the work 
involved an outlay of £35,000 ; and there was also a further sum of 
£26,000 for extensione, and providing cars, machinery and buildings. 

The electrical engineer (Mr. W. C. ULLMANN) stated that the loans 
which were sanctioned on the first estimates provided for the permanent 
way beifig laid with tar macadam, but in the principal streets they proposed 
substituting granite setts. Only the single lines would be paved with mac- 
adam. The extra cost of 14,000 sq. yds. of granite was roughly £10,000, 
and there was another item of £454, increased cost of wood block 
paving, the Council having decided to pave in front of all placesof worship 
with Jarrahepaving instead of granite or macadam. That was not included 
in the general estimate. The further sum of £1,430 was for works in 
anticipation of extensions, the Council having considered the advisability 
of obtaining a provisional order for extension lines in various parts of the 
district. The total cost of removing gas and water mains amounted to 
£2,555, and they had not put anything down for the removal of these 
mains originally. 

The INsPgCToR: That makes the total cost of these lines £35,000, 
and just over 5 miles in length. 

Mr. ULLMANN said the estimate for extensions came to £15,283. 

The IxsPECTOR: I must say your estimate is exceediogly high. That is 
about £12,000 а mile, aud it generally comes out at £7,000. 

Mr. ULLMANN said there were two cross-overs and two loops. The 
contracts for the work had been let subject to the Board of Trade inquiry. 


Edmonton.—There is considerable opposition to the proposal of 
the Council to join with three other local authorities (see also 
“Electricity Supply in North London”) in promoting a bill for 
electric lighting powers. 


Electric Railway Block Apparatus.—The Commercial and 
Industrial Gazette of St. Petersburg, announces that the Russian 
о Ways and Communications is collecting expert data as to 
the working on Rus-ian and foreign railways of every kind of elec- 
trical and meclianical block apparatus, with a view to the adoption of 
the most suitable system throughout the Russian railway service. 


Electricity Supply in North London.—We learn that Mr. 
Robert Hammond and Mr. W. C. C. Hawtayne have been selected to 
advise the joint Councils of Tottenham, Edmonton, Wood Green, 
Enfield and Southgate in connection with their scheme of electricity 
supply for lighting, power and traction, combined with dust destruc- 
tion. The estimated capital expenditure is nearly £400,000, of 
which £50,000 is to be spent on public lighting and £25,000 on an 
* easy payment" wiring scheme. Generating works are to be estab- 
lished on the banks of the Lea at a point near Angel-road. The 
price to be charged for current to private consumers has been fixed 
at 34d. per unit, and 1« 6d. per quarter for meter rent. At 
Tottenham the ү gas lighting costs between £3,000 and £4,000 
per annum, and for this district the electric lighting scheme is esti- 
mated to involve a total yearly expenditure of £38,900 per annum 
with an estimated income of £39,350 per annum. Under thescheme 
of joint control, Tottenham, from its greater rateable value, will have 
four representatives and the other districts two on the committee of 
Joint Control to be appointed. The project is not to go through 
without strong opposition, but this opposition is unlikely to prove 
successful, the consensus of public opinion in all the five districts 
being generally favourable to the enterpriss. 


English Plant from the Paris Exhibition —A smart piece of 
work is reported in connection with the supply to the Sheffield Cor- 
poration lighting undertaking of a Parsons steam turbo-alternator 
which it was decided to purcha:e on Nov. 28 last on the advice of the 
chief engineer and manager, Mr. S. E. Fedden. The machine was 
at the Paris Exhibition, and was immediately taken down, packed 
and despatched to Sheffield, and at noon on Dec. 21 was running 
with 200 amperes. The machine was sent by passenger train, 
weighed 14 tons, and was a 500kw. machine. ‘The 16in. exhaust 
mains and steel riveted steam mains were ordered and delivered in 
17 days and on arrival were found to fit ac:urately. The steam and 
exhaust piping was supplied by Tasker’s Engineering Co., Sheffield, 
and Mr. Fedden joins in considering that credii is due to both firms 
for the smart manner in which the whole of the work was carried out. 


Exhibition.—The Prince of Wales has agreed to open the Glasgow 
International Exhibition of 1901. The space available for exhibits 
excluding the fine art galleries, gives an area of 289,533 sq. ft., o 
which 162,344 sq. ft. has been allotted to the British exhibi 
69,414 sq. ft. to the foreign, 47,775 sq. ft. to the Colonial, an 
10,000 sq. ft. to the Women's Industries exhibits. 


Failsworth.—4A report on electricity supply has been presented 
to the Council by the Electric Lighting sub-committee, who are 
satisfied that for а compact district like Faileworth, where the most 
distant consumers would probably not be more than three-quarters 
of a mile from the centre of the township, the low-tension system of 
distribution will be the most suitable. А piant of 150kw. capacity 
is recommended, the estimated cost of which is £18,300. The com- 
mittee havè been in communication with the Corporations of 
Manchester and Oldham (the two neighbouring authorities mst 
conveniently situated) in regard to the supply of electric current 
and they were asked for terms for a supply of current in bulk, or 
for supply and distribution. Oldham replied that they were not 
prep to entertain either question, and Manchester that so many 
objections existed, and so many difficulties might arise in connection 
with the working of such supply, that it would be unwise to pursue 
the matter. If a transfer of the Failsworth provisional order could 
be agreed upon Manchester would be willing to take a transfer 
for 21 years, paying all costs up to and including the obtaining 
of the order. The report makes no definite recommendation. 


Fire Losses. —The official report of the estimated loss at Hooper's 
Telegraph and Indiarubber Works, Millwall Docks, puts the amount 
at £8,000. The buildings and contents were well insured. 


Glasgow. —In 5 minutes of the Electricity committee 
last week, the convener (Bailie Maclay) referred to the accident 
which occurred on the 18th inst. to one of the mains in Waterloo- 
street, which was due to the accumulation of gas in one of the 
junction boxes, An accidental spark set fire to the gas, causing an 
explosion, and the supply to certain important districts was cut off. 
No time was lost in getting the mains put in order, and they were 
all right now. 

It was also announced that at a meeting of the Finance sub- 
committee a report was submitted as to the proportion of risks which 
the new fire insurance department of the Corporation should be 
asked to undertake on behalf of the electricity department. The 
sub-committee agreed to recommend that two-fifths of the risks be 
taken over by the new department. The property of the electricity 
department was at present insured to the extent of about £170,000. 
At a meeting of the Electricity committee a motion was carried that 
the entire risks of the electricity departmont be given to the 
Corporation insurance department, and ^ ^ | |. | 

Mr. Sgaw MAxwxLT, who moved this motion in committee, now moved 
approval of the report of the Electricity committee containing this recom- 
mendation. He argued that if private insurance companfes could profit- 
ably insure the properties of the Corporation, the Corporation could 
profitably insure for itself. 

Mr. Bruce Murray moved that the portion to be insured with the 
Corporation department be: 10 per cent. of the property, viz., £17,000. 
He understood that the sum te be saved by insuring the whole of the risk 
was from £200 to £500 a year, Any business man must admit that this 
was an enormous risk for a very inadequate gain. 

Mr. WEBSTER said he had a list of six risks of Corporation property the 
insurance of which it was proposed they should undertake themselves. 
The smallest was £7,500, and the largest £102,500. Assuming that the 
smallest proverty were destroyed, it would take 20 yeara to recoup them- 
selves from the saving in premiums, while the largest would take almost а 
century. The risk they were asked to undertake was quite outside any 
possible benefit which they could derive. i 

Bailie MacLay moved that two-fifths of the risk should bs undertaken. 
It should, he urged, ba remembered that the new insurance department 
had no reserve fund. 

Bailie FERGUsON sad the old system of insurance was most extrava- 
gant, and 40 per cent. could be saved by the Corporation undertakin 
their own insurance. The capital of the Corporation was unlimited, 
there was no danger of bankruptcy, and they could recoup апу less they 
might incur in 25 or 50 years. 

Treasurer McRnaY said it was preposterous for the Electricity depart- 
ment to allow them to take a risk of £40,000, of which no insurance 
company would take £10,000. What was the Insurance committee going 
to do when the question arose of providing the guarantee fund which they 
were bound to provide in proportion to the amount of the risk they 
undertook? He moved that only one-third of the risk should be taken. 

On a division the two-fifths proportion proposed by Bailie Maclay was 
carried by 26 votes to 24. 


Glasgow and West of Scotland Technical College —A powerful 
and representative committee was appointed (with the Lord Provost 
as convener) at a public meeting held last week for the purpose of 
considering the scheme pro by the Governors of the Glasgow 
and West of Scotland Technical College for the provision of new 
buildings and to help the Governors in securing £150,000, the 
estimated cost of the buildings and theirequipment. Already about 
£65,000 has been obtained. 


Greenock.— Additional generating plant is to be put down at the 
electricity works to meet next winter's demand. The Burgh electrical 
engineer (Mr. W. M. Nelson), in a preliminary report, estimates the 
cost of a 300kw. steam dynamo at £3,300. The engineer was 
instructed to prepare a report for a special meeting at an early date. 


Growth of the Telephone Service.—The Times states that the 
following table, showing the receipts of the Poet Office from the 


t 
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telephone service, has been compiled in response to an order of the 
House of Commons :— 


Royalties Revenue Revenue 
Year to from from local from Total 
March 31. licensed exchange trunk line 
companies. business. business. 
1881 £205 — — £205 
1882 6,905 £1,868 £132 i 8,905 
1883 11,301 9,221 174 20 796 
1884 16,065 16,225 518 52,854 
1885 ... 18,813 21,694 908 41,415 
1886 .. 22,430 26,433 1,189 49,052 
1887 ... 26,170 . 22,786 1,312 $ 50,268 
1888. 28.245 . 24,864 1, 54,662 
1889 .. 54,099 à 25,628 1,914 61,641 
1890 59,955 ‚806 2,575 69,516 
1891 45,495 21,697 3,283 74,475 
1892 46, 528 25,646 8,612 78,186 
1895 56,501 25,826 10,138 90,465 
1894 65,595 25,031 11,342 99,768 
1895 70,990 21,609 14,575 107,174 
1896 79,676 21,603 24,207 125,486 
1897 : 21,034 Н 113,234 219,617 
18998. 95.237 20.172 sis 145,325 260,754 
1899 ... 110,195 21,644 з 182,525 514,364 
1900 130,272 *. 22,338 207,417 Р 560,027 
Hebburn.—The Council obtained a provisional order this year 
and also succeeded in getting their district excluded from the area 
of the County of Durham Electric Power Co's bill. The Electric 
Light committee have, however, now come to the conclusion that the 
township can be better served by private enterprise, and it has been 
TX sul to approach various companies to ascertain the terms 
upon which they would be prepared to supply electric current to the 
district. 


Hornsey.—The Council, on the advice of the Electricity com- 
mittee, have declinea the terms of the North Metropolitan Electric 
Power Distribution Co. for supplying electric current in the district. 


Hull —The Electric Light committee recommend the Corporation 
to increase the salary of the borough electrical engineer (Mr. A. S. 
Barnard) by £50 per annum. 


Islington (London).— The Borough Council have decided to 
carry out the proposal of the late Vestry for providing additional 
water storage by the erection of a water tower and tanks, and of a 
switch gallery along the engine-house, and other works, at the 
Eden-grove electricity works at an estimated cost of £7,196. 


Kingston.—The chairman of the Electric Lighting committee 


— — 44nd. Collings) asked permission at the Council meeting last week to 


bring forward a recommendation to apply for a further loan of £2,800 
for an additional exciting dynamo and engine and an extra arc 
lighting dynamo and engine at the electricity works. He explained 
that it was proposed to extend arc lighting to the borough boundary 
in three directions, increasing the number of arcs from 36 to 72, and 
for this purpose an extra steam dynamo was required. It was 
further necessary, in order to bring the machinery for private light- 
ing up to the proper standard, that they should have another exciting 
machine. The application, therefore, would be for a loan of £17,800, 
instead of £15,000. "The proposal was agreed to. 


Light Railways.—The East and West Yorkshire Union Light 
Railways Order has been submitted to the Board of Trade for 
confirmation. Objections by January 12. 

The Light Railway Commissioners have intimated to the Middle- 
sex County Council that it would be better to grant an order for the 
construction of light electric railways to the Council alone instead 
of to the Council and to the North Metzopolitan Company, the 
original applicants. The Council have acquiesced in this proposal. 
The projected lines include a connection with the present system 
from Finsbury Park to Ponder’s End, from Tottenham through 
Wood Green and Southgate to Friern Barnet, from Highgate Arch- 
way to Whetstone, and along the Edgware-road from Cricklewood to 
Edgware. The cost of construction, &c., is put at £317,420. The 
‘lines are to be leased to the North Metropolitan Tramway Co., who 
will provide the plant and work them upon a profit-sharing basis. 
The Parliamentary committee of the Middlesex Council have been 
authorised to eee the Hendon and Finchley light railway scheme, 
and also the bill of the London United Tramways (Ltd.) for powers 
to make extensions of their system. 

At the meeting of the Glamorgan Count Council last week the 
chairman (Mr. J. Blandy Jenkins) moved the following resolution: — 

That in the opinion of this Council it is desirable that tramways or 
light railways in the nature of tramways, upon the roads in 
the county sball be owned by the County Council or by District 
Councils, and that the Parliamentary committee be instructed to еш- 
ploy skilled advisers to prepare a scheme of the lines that may be 
advantageously promoted for consideration of Council. 

Mr. Jenkins said the trallic of the country was undergoing a 
serious revolution in the nature of locomotion employed. Probably 
within the next 12 months they would have an enormous number 
of motor cars and a great many more locomotives running along the 


roads of the county. Whenever a light railway company was pro- 
moted thev picked out the places which thev thought would actually 
рау, and tried to get their bills through without making any 
rovision for widening the roads to enable the work they had in 
and to be done properly. In a recent Khondda Bill for a light 
railway or tramway the promoters had put down £500 ах sufficient 
for making the roads fit to carry the traffic. The Rhondda Council 
found the cost for making the necessary improvements would be no 
less than £14,000, and when the Light Railway ('ommissioners 
came to deal with this they directed that the promoters should 
spend at least 27,000. — The resolution was adopted. 
Llandudno. —Sanction to an additional loan of £1,045 for electric 
lighting extensions has been received. 


London Electric Omnibus Co. (Ltd.).—The directors have 
issued a circular to the rhareholders setting out certain proposals for 
placing the business on a sound financial basis. The directors express 
the view that electricity as applied to street traction (except tram- 
ways) has not been developed sufficiently to warrant their advising 
the shareholders to experiment further. There is ample scope for a 
business capable of meeting the requirements of the overloaded traffic 
in London, and the directors consider that a service of a least 300 
etreet cars could be effectively utili:ed for the public seryice. They 
have reason to believe that a type of street car to carry 14 passengers 
can be procured which would, in the directors“ opinion, be suitable 
for London street traffic, at an inclusive price of about £450. Twenty of 
these cars are considered а sufficient number with which to start 
business, The order for the cars would be conditional upon the 
makers guarantee, and a satisfactory running test of one or two of 
the cars for at least 30 full working days consecutively. If share- 
holders in sufficient numbers assent within 10 days to the scheme set 
out by the directora it is proposed that the present company be wound 
up voluntarily, and a new company formed to acquire and work the 
undertaking. 

Manchester. — Ап interesting discussion on the allocation of the 
profits of the gas department took place at tlie Corporation шен 
last week. Thechairman of the Gas committee (Ald. Gibson) move 
that the present systein of subsidising the rates out of the profits of 
the gas undertaking should be discontinued. He said that when, a 
few months ago, the Council took £10,009 out of the pockets of the 
gas consumers, openly and avowedly for the sole purpose of giving it 
to lessen the general rate, he felt a great injustice was being done 
and a blow being aimed at the prosperity of an undertaking in which 
he was deeply interested, and for the success of which he would, in 
the main, be held responsible. In 1890 a resolution was carried pay- 
ing over to the city fund the net profits, if any, of the gas undertaking. 
The proviso “if any " clearly showed that at that time the Council 
never anticipated, even if there had not been any profit made at all, 
that the price of gas should be raised for the sole purpose of making 
one. Tliat they need not have raised the price was shown by the fat 
that the committee offered £10,000 as the net profit, but the Council 
refased to accept it, and pu* 31. on the price of gas in order to make 
£40,000 more profit to pay over to the rates Не argued that th» 
system now in vogue was unjust in practice. There were upwards 
of 3,000 ratepayers who had given up uing gis and were using 
electricity for lighting, besides which there were 500 motors in изе 
worked by electricity. He held that they had no right to penalise 
or put an extra tax upon the gas consumer and offer a premium to 
the electric light consumer. The Corporation had had the gasworks 
under their entire control for 57 years ; during that time they had 
made a gross profit of £5,315,191. After a lengthy debate an 
adjournment was agreed to. 


Medan (Sumatra).—The Deli Spoorweg-Maatschappij, a Datch 
company owning the telephone in this district, posses; five exchanges 
with 213 subscribers, the tariff being 15 per month for private ser- 
vice, from 20f. to 30f. per month for “estates” service, and th; 
Government or public service is free. 


Moffat (N.B.).—A меш report on electric lighting hi: 
been prepared by Mr. W. G. Forman, for the Police Commission. 
It is proposed to utilise the water power of the Birnock Barn, near 
the Moffat mineral well. | 

Municipal Finance.— Maidstone Corporation require tendera for 


a саш of £38,000 for electric lighting. Tenders tə town clerk by 
an. 5. 


Ormesby.—It was reported at a recent meeting of the Council that 
the Electric Lighting committee had endeavoured to obtain terms for 
the supply of electricity in bulk in the district, and for this purpose 
had approached the Middlesbrough Corporation and the Imperial 
Tramways Co. No reply had been received from Middlesbrough, but 
the Imperial Company stated they were prohibited under their act 
from furnishing current to local authorities or private individuals. 


Private Bill Legislation.—In the bill deposited by the City anl 
South London Railway Co. powers are sought te construct a subway 
from the already authorised Islington extension to the Agricultural 
Hall, to extend the time until August, 1902,for constructing the exten- 
sion, and to create £400,000 additional capital, of which £100,000 
may be raised by debentures. 
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Power is sought to construct a line from the Islington terminus of 
the City and South London Railway, and terminating under 
Drummond-street, St. Pancras. The capital is £420,000 in £10 
thares, with power to sub-divide the shares into preferred and 
deferred half-shares. The borrowing powers are fixed at £140,000. The 
directors of the City and South London Company are the promoters, 

Under the first bill of the Charing Cross, Euston and Hampstead 
Railway Co. power is sought to authorise working and other agree- 
ments withthe Brompton and Piccadilly Circus and Central London 
Railway Companies, and to sanction an extension of the company’s 
authorised line from таро to near Golder's Green, and the con- 
struction of subways at Tottenham Court-road, New Oxford-street, 
and Charing Cross-road. The additional capital required is 
£1,800,000. By the second bill the company seek to extend their 
authorised railways in one direction to Highgate, and in another to 
Victoria, and to enter into agreements with the Midland, Central 
London, Baker-street and Waterloo, London, Brighton and South 
Coast, Victoria and Pimlico, and S.E. and C. Companies. The 
capital powers sought are £1,800,000. 

The Central London Company wish to construct a loop line in 
Hammersmith, a loop line to join the existing railway under Old 
Broad-street, and terminating by a junction with the same railway 
under Threadneedle-street, &c. "The new capital powers are not to 
exceed £600,000. 

The Brompton and Piccadilly Circus Railway Co. seek authority 
to extend their authorised railway from Piccadilly to Hart.street, 
Bloomsbury-square, thence to High.street, Islington, near White 
Lion-street, and from a point on the authorised line under Fulham- 
road to near Stamford Bridge, with branches connecting the existing 
and authorised lines of the Metropolitan District Railway at Joe 
near Fulham-road, and a subway for foot passengers near Apsley 
House, Hyde Park Gate. The further capital powers asked fur are 
£1,800,000. 

Power is also sought to incorporate the Piccadilly and City Rail- 
way Со. to construct an underground railway from Piccadilly Circus 
to Queen Victoria-street, E.C., the proposed capital being £1,500,000. 

Power is being sought to authorise an underground railway from 
Paddington to Kennington, the capital being £2,500,000. 

A bill has been lodged for powers to construct an underground 
electric railway from New Kingly- road, at its junction with Wands- 
worth Bridge-road, to Buckingham Palace-road, near the entrance 
to Victoria-square. The capital in this case is £1,250,000, with 
borrowing powers. 

Another bill seeks authority for a line from near Charing Cross 
to Park-lane, Kensington, and Hammersmith, the capital being 
£2,100,000. 

It is proposed to construct an underground line from Victoria to 
the City, and from thence to Peckham, the proposed capital being 
£3,300,000. 

Another bill is promoted to construct an underground electric line 
from the City to Tottenham, Walthamstow, and Leyton, the capital 
being £4,500,000; and from the City to Walthamstow, Epping 
Forest, and Waltham Abbey, at a capital cost of £2,400,000. 

A bill has been deposited to incorporate a company to be known 
as the Derbyshire and Nottinghamshire Electric Power Co., to 
cstablish works for producing and supplying electric energy within 
the counties of Nottingham and Derby (except that part of Derby- 
thire to the south of the Trent and to the north-west of the boundary 
between the Unions of Bakewell and Chapel-en-le-Frith). Theshare 
and loan capital of the proposed company is fixed at £2,400,000, of 
which £600,000 may be raised by debentures and £1,800,000 by the 
issue of £1 shares, but with the 1ight to divide the ehares into рге. 
ferred and deferred half-shares. Power is also sought to proceed to 
acquire the land necessary for their purposes as soon as £100,000 
of the capital has been subscribed. The romoters are Sir E. H. 
Carbutt, Bart., Mr. F. Faithfull Begg, Mr. F. Carver, Mr. F. Clench, 
Mr. Duke Fox, Mr. A. Grove, Mr. M. H. Mills, Mr. W. O. Plowright 
and Mr. J. W. Thonkerey. 

The Caledonian Electric Power Co. 's bill seeks power to incor- 
porate a company ſor the supply of electric energy for all purpose; 
over an area in the west of Scotland. The promoters of the company 
are Messrs. J. C. Cunninghame, D. Murray, R. A. Murray, К. M. 
Paterson, А. R. C. Pitman, P. Rottenburg and G. S. Campbell Swinton. 
The area of supply includes the whole of the county of Renfrew (ex- 
cepting any portion of Glasgow), the whole of the Lower and Middle 
Wards of Lanarkshire (excluding Avondale), and portions of the 
counties of Dumbarton, Stirling and Ayr. The capital of the company 
is £1,000,000 (of which £500,000 may be preference), in £10 shares, 
with power to borrow E323, 000. The generating stations will be in 
Renfrew, Port Glasgow and Cardross (Dumbarton). 
ln the Tramways and Street Widenings Bill of the London County 
Council power is sought to authorise the Council to expend on new 
streets and street improvements 41, 188, 000, and on 28 miles of 
tramways and land for a electricity generating station, £957,000. 

The Clyde Valley Electrical Power Co. seek power to erect elec. 
tricity generating stations and to generate, distribute, and supply 
electric current for all purposes in the counties of Lanark and 


Renfrew. The capital of the company has been fixed at £900,000” 
in £10 shares, with borrowing powers up to £300,000. 

The Metropolitan District Railway Co. seek power to provide for 
the conversion and adaptation of their railway for electric traction, 
and propose to create 4 per cent. debenture stock up to £500,000 as 
a first charge upon the undertaking, prior to existing and authorised 
debentures and debenture stock, but not to affe:t existing rights 
attached to certain specified rent charge and guaranteed stocks ; to 
reduce and limit the dividend on their 5 per cent. preference stock 
to £3. 103. per cent. 


Revised Electricity Supply Tariff for the City of London.— 
The City of London Electric Lighting Co. give notice that from the 
date of the December meter reading: the following revised rates will 
be charged for electric energy for lighting :— 

For current consumed during the March and December quarters, up to 
and inclusive of the first six units per 8 c.p. lamp (or its equivalent), 8d. 
per unit. In excess of six units per 8 c.p. lamp, 2d. per unit. 

For the June and September quarters, up to and iuclusive of the first 
three units per 8 c.p. lamp (or ita equivalent), 8d. per unit. In excess of 
three units per 8 c.p. lamp, 2d. per unit, 

Romford.—At the meeting of the Council, last week, the Parlia- 
mentary committee reported their consideration of a communication 
from Mr. A. P. Trotter stating that the application of Messrs. Ind, 
Coope & Co., the great Romford brewery firm, for exemption in 
respect of their electric lighting cable across South-street had been 
referred to him to inspect and report, and he suggested that the 
matter should be compromised. The committee, however, decidel 
to uphold the Council's decision on the subject, and the Council now 
re-affirmed its decision. | 


St. Pancras (London).—The Borough Council have authorised 
an expenditure of £29,390 for laying additional feeders to the King's 
Cross, Highgate-road, and Prince of Wales-road districts. 

Sleaford.—The Council has received sanction to а loan of £7,000 
for electric lighting. 


South Dublin.—It is announced that Prof. (120. Forbes has offered 
to prepare a report on electric lighting and refuse destruction at 
50 guineas, 

Sunderland.— The annual dinner of the staff of the electricity 
department was held on Thursday last, Mr. J. .- С. Snell, 
borough electrical and tramways engineer, presiding. In proposing 
the toast of the Mayor and Corporation, Mr. Snell said the electric 
lighting department of Sunderland was, for a town of its size, second 
to none in the kingdom. The chairman of the Electrio Lighting 
committee (Ald. Bruce) said that had it not been for the rise 1n the 
price of coals they would have made £1,000 this year. They were 
preparing for the opening of the new station at Hylton-road, for 
which tendera would be in on the 28th inst., while the contracts for 
the plant had already been let. 


Sydney (N.8.W.). —According to an Express correspondent a big 
scheme for supplying the whole of Sydney with electric current for 
lighting, power and traction is being worked out by the Public 
Works Department. The project provides for the utilisation of the 
water of the Blue Mountain rivers and the provision for water 
storage on a large scale. The total capital cost is put down at 
£1,500,000, the annual maintenance, &c., charges at £158,000, and 
the annual reczipts at £639,000. 

Telegraphists Strike in America.— The strike of telegraphists 
on the Gulf of Colorado and Santa Fé division of the Atchison Rail- 
way has terminated, the leaders of the movement having decided 
that it would be useless to continue the struggle. 

Telephone Development in Germany.—According to statistics 
recently published, at the close of the year 1899 there were 12,710 
telephone offices in Germany, an increase of 1,214 over 1898. "The 
number of subscribers was 159,561, against 141,724 in 1898, an 
increase of 126 per cent. 574,000,000 conversations took place over 
the lines ir 1899, an increase of 51,000,000, or 9 8 per cent., over 
1898. The service employed 6,721 persons, of whom 4,527 were 
females. The receipts from the telephone service in 189) were 
30,405,061m., against 25,970,999m. in 1898, an increase of 17:1 per 
cent. 

Telephone in Japan.—At Tokyo the Imperial Government own 
16 telephone exchanges which had in October last 15,305 sub- 
ecribers The highest subscription is 66 yen (£6. 103) per annum, 
thelowest 48 yen. "There are iu course of construction in the city 
seven new exchanges, which will increase the number of subscribers 
by more than 1,00). 

Telephone Rights.”—At Richmond (Surrey) the local author i- 
ties are the superior landlords of some residential property, the 
tenant of which has recently agreed with the National Telephone 
Co. to allow а post with wires attached to be erected in the garden 
adjoining his residence. The tenant holds the dwelling-house under 
a form of lease which contains the common stipulation that no busi- 
ness whatever shall be carried on on the premises during the 
tenancy. It is urged by the local authority that the arrangement 
entered into with the Telephone Company transforms the dwelling- 
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house from private into business” premises. The National Com- 
pany, on the other hand, contend that no such interpretation can be 
placed upon the tenant’s action, and that hundreds of agreements of 
& similar nature have been made between the company and house- 
holders and others in all parts of the country. The point raised by 
the Richmond authorities is the first of its kind. So far the National 
Company are not parties to the pending legal proceedings. The 
tenant receives payment for the permission granted, and notice has 
been served upon him for the forfeiture of his lease under the 
Conveyancing Act. 


Telephone Trunk Extension.— The trunk telephone system has 
been extended to Horsham (Sussex). 


Upholland (Lancs ).—A preliminary inquiry by the Lancashire 
Electric Power Co. as to the usd of electric current in the district 
has been favourably received by the District Council. 


Water Power Utilisation in Spain —Application has been 
made to the Spanish Government for a concession to utilise the 
water power of the river Galleyo at Javierrslater, IIuesca, for the 
generation of electric energy. 


Yorkshire Electric Power Scheme.—In a communication to 
the Bradford Chamber of Commerce, the consulting engineers 
(Messrs. Gibbings and Baker) to the promoters, the Yorkshire Elec- 
tric Power Syndicate (Ltd.), give some particulars of this scheme :— 

The syndicate proposes to supply electricity in bulk to local authorities 
throughout the southern or manufacturing area of the West Riding of 
Yorkshire. The portion of the West Riding included in the scheme is that 
lying south of the river Wharfe and the turnpike road from Bolton Bridge, 
through Elslack and Skipton, to Foulridge, on the Lancashire boundary. 
It includes Leeds, Bradford, Keighley, Halifax, Todmorden, Brighouse, 
Huddersfield, Dewsbury, Batley, Morley, Pudeey, Wakefield, Ossett, 
Barnsley, Sheffield, Rotherham, Doncaster, Goole, &c. The area is about 
1,800 square miles, with a population of about 2} millions. It contains 
17 boroughs and county boroughs, 119 ‘urban districts, and 22 rural 
districts ; in all 158 local authorities. The syndicate do not propose (says 
the communication) to encroach upon the power of the local authorities to 
deal with the distribution of electric energy within their respective areas, 
and it is desirable to express definitely that no monopoly is asked for in 
the bill, but to supply electricity in bulk to any of the authorities who 
may apply for it, or manufacturera requiring it for power purposes, with 
the consent of the local authority, at a cheap rate. Electricity will be 
generated and transmitted on a large scale from four generating stations 
located on colliery sites (or with easy access thereto) each of about 
20.000 H.P., supplying an area of 16 miles radius. The sites propo:ed for 
the stations are in the neighbourhoods of Bingley, MirfielJ, Wath-upon- 
Dearne and Methley. 

This communication has been referred to the Finance commit'ee for 
consideration and report, 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can bc obtained of the Booksellers‘ 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— 


* THE Авт or ELECTROLYTIO SEPARATION OF METALS."—A second issue 
of Dr. Gpre’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic secara- 
tion of metals and the practical rules and details of technical application 
on a commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


* ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol I., 12s. 6d. 
Vol. II., 12s. 6d. 

* ELECTRICAL TESTING FOR TELEGRAPH ENcINEERS."—By J. Elton 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 108. 6d., post free. 

* WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELECTRIO WAVES." A Review of the Work of Hertz and his Successors. — 
By Dr. О. J. Lodge, with а large number of illustrations, bringin 
this latest N of electrical science quite up to date. New an 
Enlarged Edition, 5s. nett. Now ready. 


* ELKOTRIO LAMPS AND ELEcTBRIO LIdRHTIN q,“ by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, to. New and Cheager Edition, 6s., post free. 

** ELECTRICAL ENGINEERING FORMULAE," a pocket book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d.; abroad, 8s. 
New Edition nearly ready. 

„ BIBLIOGRAPHY OF X-Ray LITERATURE AND RESEAROH.”—A valuable 
compilation. Being an attempt to classify the data relating to X-Ray 
work. This work contains a quantity of general as well as special informa- 
tion bearing upon the whole subject of electrical discharge research. 
Edited by C. E. 3. Phillips. Price 5s., post free. 


„THE MANUFACTURE OF ErEcTRIO Ілант CARBONS.” — A Practical 
Guide to the establishment of а Carbon Manufactory. Fully illustrated, 
price ls 6d. ; post free, Is. 9d. In this work the author gives useful hints 
as to the manufacture of electric light carbons, including the preparation 
of material, firing, saturating, and coring, together with a description and 
estimate of ccst of the plant required. 


** LOCALISATION OF FauLTS IN EnzorRIO0 Ілант Marws."—By Е. O. 
Raphael Price 5e., post free. The book deals with the important subject 


of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


"'THE CENTENARY OF THE ETTOr Io CURRENT, 1799-1899."—By Dr. J. 
A. еюшш. Price, paper covers, 1s. net, post free 18. 8d.; strong cloth, 
в. 6d., post free. 


„THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PUBPOSES."— 
by Francis Jehl. 10s. 6d., post free, This is a practical handbook. giving 
a complete description of the art of makiag osrbons for electrico lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
aned in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


% Motive POWER AND GEARING FOR ELECTRICAL MAcHINERY.”—B 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated power plants, but also fcr publio electric lighting aud power 
stations. The various forms of du m the power station and for electric 
motors are also dealt with ; and the k contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations, 

“THe STUDENTS’ GUIDE TO SUBMARINE CABLE TzSTING."—AÀ new 
edition of this book, by Messrs. Н. К. C. Fisher and J. C. Н. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as 
& guide to operators already in the telegraph service, and to those who 
desire to enter that service. The at cable companies now insist that 
their operators and probationers shall certain examinations in elec- 
trical subjects. The book is very fully illustrated. 


"'THg INCANDESCENT LAMP AND ITs MANUFAOTUBE."—By Gilbert S. 
Ram. Price 7s. fid., post free. The Tess pur underlying the manufacture 
5f the incandescent lamp are carefully and fully dealt with in this volume. 


t MAGNETIO INDUCTION IN IRON AND OTHER Metats.”—By Prof. J. A. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 


‘‘Evectrio Mora Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to mining 
and general power transmission purposes, in which the author has h 
much experience., Price 10s. 6d., post free ; abroad, lls. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Southampton Corporation require tenders for overhead electrical 
equipment of about 14 miles of tramway route. Specifications may 
be obtained at the borough engineer’s office, or can be inspected (out 
not obtained) at the ottices of the consulting engineers (Messrs. 
Kincaid, Waller and Manville), 29, Great George-street, Westminster. 
An advertisement contains further particulars, and tendera must be 
forwarded to the town clerk (Mr. R. R. Linthorne), by noon of 
Jan. 7. 


Sunderland Corporation invite tenders for the supply of (a) con- 
ee plant and cooling tower, (b) secondary battery, (c) main 
switchboard, (4) travelling crane. Specification obtained from the 
borough electrical engineer (Mr. J. F. C. Snell) and tenders 
(addressed Chairman of Lighting committee) must be delivered to 
the town clerk (Mr. Fras. M. Bowey), by noon Feb. 1. An adver- 
tisement contains additional particulars. | 


The Council of the Metropolitan Borough of Poplar requires 
tenders for an electric crane for a maximum load of 5 tons. Further 
particulars are given in an advertisement, and forma of tender can 
be obtained from the Borough electrical engineer, Electricity Worke, 
Glaucas-street, Bromley-by-Bow, E. Tenders to the acting town 
clerk (Mr. Leonard Potts), Council Offices, 117, High street, Poplar, 
E., not later than January 16. 


Glasgow Corporation are open to receive tendera for the supply of 
telephone apparatus in counection with the Glasgow Corporation 
tramways. Specifications, &c., can be obtained from Mr. John Young, 
general manager, 89, Renfield-street, Glasgow, and tenders must be 
sent in to the town clerk, Sir J. D. Marwick, by 9 a.m. on January 18. 
An advertisement gives further particulars. 


Sheffield ‘Tramways committee invite tenders for a slow-speed 
vertical engine for driving а 1,000kw. tramway generator. Specifica- 
tion, &c., may be obtained from the general manager of the tramway 
department (Mr. A. L. C. Fell), Town Hall, Sheffield, to whom 
tenders must be sent by Jan. 21. An advertisement contains 
further particulars. 


Partick Burgh Commissioners require tendera for steam dynamos, 
battery-charging motor, booster and balancer. Tenders to town 
as (Mr. Jas. Donaldson), 97,.West Regent-street, Glasgow, by noon 
of Jan. 7. M 


Dublin United Tramways Co. require tenders for general stores, 
including car fittings, castings, electrical supplies, &c., for year 
ending Dec. 31, 1901. "lenders to Chairman, 9, Upper Sackville- 
street, Dublin, by 31st inst. 


Tenders are invited for various stores and electrical apparatus for 
the district asylum, Mullingar (Ireland). Forms of tender from 
resident medical superintendent, and enders (addressed to Committee, 
District Asylum, Mullingar), by Jan. 3. 
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Rathmines District Council require tenders for boiler-house and 
engine-house plant, condensing apparatus and pipework, switchboard 
extension, mains, and public incandescent light Tenders to clerk 
(Mr. F. P. Fawcett), Town Hall, Rathmines, Dublin, by 4 p.m., Jan. 10. 

Rotherham Corporation invite tenders for the supply of electricity 
meters. Further particulars are given in an advertisement, and 
tenders must be sent to the town clerk (Mr. Н. Hampton Copnall), 
Council Hall, Rotherham, by Jan. 19. 

Leeds Lighting committee require tenders for two 2,000 B. H. p. 
engines, two two-phase 1,400kw. alternators and exciters, and two 
sets of surface condensing plant. Tenders to town clerk by Dec. 31, 

Farnworth District Council invite tenders for eight 66-passenger 
tramcar bodies, motors, undertrucks, controllers, &. Tenders to 
clerk by Jan. 10. | 

Edinburgh Corporation invite tenders for an extension (about 100 
lamps) of the electric lighting installation at the City Chambers, 
Tenders to town clerk by. 31st inst. 

Middleton Corporation invite tendera for superheate rs, economi 
feed pumps and pipes, tanks, steam and exhaust pipes, valves an 
accessories, Tenders to Town Clerk by Jan. 2. 

Visitors’ committee for County Asylum, Winwick, near Warrington, 
require tendera for wiring, &c. Tenders to Clerk, County Offices, 
Prestón, by Dec. 29. 

Hendon District Council invite tenders for electricity generating 
pent and apparatus. Tenders to Clerk, Public Offices, The Burroughs, 

endon, by 4 p.m. Dec. 31. 

Battersea (London) Borough Council invite tenders for ordinary 
. and prepayment electricity meters. Tenders to town clerk, 

Municipal-buildinge, Lavender-hill, S. W., before noon Feb. 1 next. 

Thetford 'Town Council require tenders for wiring the new Town 
Hall. Tenders by Jan. 1. 


The Metropolitan Asylums Board require tenders for wiring the 
new asylum at Tooting Bec. . Tenders by Jan. 2. 

Manchester Ship Canal Warehousing Co. require 22 electric jib 
cranes, Tenders by Jan. 4. 

Greenock Council invite offers for a 300kw. steam dynamo. 
Tenders by 30th inst. 

Worthing Corporation require tenders for a main switchboard 
Tenders by noon Dec, 31. 

Worthing Corporation Electric Lighting committee invite offers 
for constructing and maintaining electric tramways. Tenders by 
31st inst. М 

Wolverhampton Corporation require tenders for materials and 
labour for constructing tramway track, &. Tendera by Jan. 15. 


TENDERS RECEIVED AND AOCEPTED. 


St. Pancras (London) Borough Council have received the following 
tenders for the supply of cables tor extensions :— 
Callender's Co. (accepted)... £22,507* | Western Electric Co.. 
British Insulated Wire Co... 2,868 | Siemens Brus. & Co. 

* Less 24 per cent. 

Fulham (London) Guardians have accepted the tender of Messra. 
C. Cooper & Co. for wiring the receiving school, Parson’s Green, at 
£185. 78. 6d. 


‘Aldershot District Council have accepted the tender of Messrs, 
Thomas Parker (Ltd.) for the erection and equipment of electricity 
works at £14,466, subject to consent being received for the necessary 
loan. 

Hampstead Borough Council have accepted the tender of Messrs. 
Neil & Co. for a bailer, foundation, &c., for the electricity works at 
£3,094. 4s, 6d. 

The Guardians of Greenwich Union have received 15 tenders for 
the electric lighting of the Grove Park Workhouse ranging from 
£7,550 (Messrs. Pearson & Co., London, S. E.) to £4,340 (Messrs. G. 
F. Cook & Co., Lightcliffe, Halifax). 


BUSINESS NOTICES. 


We are informed that the combined businesses of Laing, Wharton 
& Down (L:d.) (acquired from the receiver), and J. S. Cunning- 
ton & Co. will in future be carried on by Messrs, J. 5. Cunnington 
and H. King Smith, at 93, St. Martin's-lane, London, W.C., under 
the style of Laing, Wharton & Cunnington. 

The Pioneer Electric Light and Power Co. of China geli the 
British Pioneer Electric Light and Power Co. of India (Ltd.), 
the Pioneer Electric Light and Р g of Japan (Ltd.), the 
Adelaide Electric Tramways Co. (L e New Zealand Electric 
Light and Traction Co. (Ltd.) һауе 27 and 28, Broad- 
street-avenue, London, Е.С. A 

The New Zealand Electrical Syndicate has removed to New Broad- 
street House, New Broad-street, Е.С. 


Messre. Doherty & Donat have removed from South King-street 
to 82 and 83, Deansgate-arcade, Deansgate, Manchester. 


РАСУ 2 


BANERUPTOIES, LIQUIDATIONS, &c. 
The West Kent Electricity Supply Co. (Ltd.) is to be wound up 
voluntarily, and Mr. A. E. Jones, 3, Lothbury, London, E.C., has 
been appointed liquidator. 


A first and final dividend of 1s. 74d. will be payable on 27th inst. 
at the O.R.’s, Exchange-atreet, Bolton, in the bankruptcy of W. Haines, 
electrician, &c., Bury New-road, Whitefield, Lancs. 


Plant for Sale.—Messrs A. Verey & Co., Dover, advertise in 
another column some direct-current electric motors for sale. 


B.T.H. Plant.—In pamphlet No. 81 the British Thomson- 
Houston Co. illustrate a variety of incandescent lamp ornaments 
and fittings, and several types of incandescent lamps for various 
purposes are described. 

“Taunton” Plant.—A well-arranged and very fully illustrated 
list of ** Taunton” dynamos and motors, transformers, switchboards 
and switches is issued by the Newton Electrical Works. A variety 


20 n.H.P. “Taunton” Electric Haulage Machine. 


of heavy plant is described for traction, mining, winding and other 
work, and our illustration shows a 20 B. H. P. electric haulage machine 


. Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (inc uding telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not sepamtely specified) from Dec. 19 to Dec. 21, 
with the ports of destination :— 

Africa—Alexandria, £64; Durban, £613; Port Elizabeth, £76. Argen- 
tina —Buenos Ayres, £189 ; Santa Cruz, £79. Australasia—Adelaide, £22; 
Sydney, EI, 175; Wanganui, £350. France Rouen, £35. Gibraltar, £19 (tele- 
graph material). Hong Kong, £83 (telegraph cable) Jndia—Calcutta, 
£514. Japun—Yokohama, £106. Russia—Reval, £151. Siam—Bangkok, 
£100. Total £3,256, against £8,767 in the corresponding three days last 
year (Dec. 20 to Dec. 22). 


PATENT RECORD. 


— — 

The following list of Applications for Patents and Specifications published, 
has been led for this journal by Messrs. J. C. CHAPMAN & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Murks 
may be obtained. | 

APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptaaoe of the complete Specifcation. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed, 


October 22, 1900. 

18,806. D. B. Foster, G. P. Gipson and H. Foster. Leeds Improve- 
ments in “trolleys” and junction “froga” for use on electric 
railways and tramways. 

18,813. B. Норкіхвох. London. Improvements in electric locomotives. - 

18,816. C. L. CLARKE. London. Improved electrical indicator for use 
with alternating-current apparatus.“ 

18,820. Н. BREMER. Germany. Improvements in electric arc lamps. 

18,854. N. VABILESCO-KARPEN. London. Improvements in voltmeters. 

18,855. T. HuuPAGE and EPicycLic MANUFACTURING Co. (LTb.). London. 
Improvements in connection with electrically-driven machine 
tools or other mechanism. 

18,865, J. A. FLEMING and Manconi’s WIRELESS TELEGRAPH] Co. (LrD.). 
London. Improvements in apperatus for the production of 
electrical oscillations. 
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October 23, 1900. 15,518. LOMBARD-GERIN. Auto- motor trolleys for electric current. 
18,874. W. H. Dunn and E. Scorr. Bradford. A revolving centre-piece | 15, 381. British THOMSON-Houston Co. (Lrp.) (Emmet.) Thermal 


of two-storey electric cars, 

. J. F. McLaren. Glasgow. An electrical indicating or recording 
apparatus for restaurants or other places. 

. V. Hops. Manchester. A new or improved electrically operated 
billiard marker. 


18,898. P. SiNaER. Paiguton. Improvements in electric recording instru- 
ments for motor cars. | 
18,904. W. J. CRAwronp and T. B. TunLET. London. Improvements in 


or relating to thermo-electric batteries.* 


18,914. T. А. Episox. London. Electric meters.“ 

18,921. G. BzNEDicks. London. Improvements relating to electric 
furnaces.* 

18,924. W. H. CHIPPERFIELD and E. S. Соок. London. Improvements 
in electric switches. 

18,925. W. Н. CniPPERFIELD and E. S. Cook. London. Improvements in 


electric switches. 


18,954. R. TRIMMEL London. Improvements relating to electric incan- 
descent lamps. 
18,940. EVERSHED AND ViGNOLES (LTD. and S. EvEnsuED. London. 


Improved means for the electrical illumination of the diala of 
Bhips’ telegraphs and for similar purposes. 
. R. B. Ransrorpb. London. Improvements in electric incandescent 
lamps. (A. W. W. Miller, United States.)“ 
18,975. W. L. Wise. London.  Thermo-electric generators. (M. J. 
Wightman, United States.) 


October 24, 1900. 
. С. SCHNEIDER. London. Improved process for the electrolytic 
oxidation of solutions of chromium oxide salts. 
. E. R. Jonson. London. Improvements relating to hand 
driving.gearing for use in connection with gramophones and the 
like.* 


19,050. F. Cossor. London. An improved electric-circuit closing 
thermometer. 
19,058. F. C. NEwELL. London. Improvements in electrical brakes for 


railway cars. (Date applied for under Patents, &c., Act, 1883, 
вес. 103, March 28, 1900, being date of application in United 


States.) 
October 25, 1900. 

19,071. Е. T. Rem and W. SuEgPHERD. Exeter. Improvements in and 
relating to a magneto-electric generator with governing arrange- 
ments for ignition purposes on motor cars, stationary gas and 
oil engines and other purposes. 


19,072. G. J. GiBBs.. York. Improvements in electric accumulators. 

19,076. J. C. Best. Leeds. Improvements in or in connection with 
means for electrically lighting miners' safety and similar lamps. 

19,095. C. W. WATLING, Jun. Manchester. Improvements in or applicable 


to electric ceiling roses, electroliers, and the like. 


— 19,009. J. Miers. Holland. Ап improved electrode for accumulators of 


electricity.* 

19,118. P. Strgns. London. Improvements in secondary electrical batteries 
or accumulatora. 

19,119. G. E. VAUGHAN. London. Improvements in or connected with 


the electro-deposition of metals or metallic alloys. (H. Koegel, 


Germapy.) 
October 26, 1900. 

. А. H. McNaucut. Ayr. Improvement in electric light lamp- 
holders with shade carriers. 

19,151. R. J. URQUHART and H. Goopwix. Liverpool. Improvements in 
trolley heads for overhead conductors of electric railways. 

. W. Тномзох (Baron Kelvin of Largs). Glasgow. A frictionless 
balance for weighing gravitational electric or other forces. 

. J. T. ARMSTRONG and E. A. Goppin. London. Improvements in 
and relating to electrical resistances variable by light and certain 
other rays or waves and in the manufacture of the same. 

. E. С. Harcourt. Birmingham. Improvements in and connected 
with electrical pushes and switches. 

. Е. R. Jonnson. London. Improvements relating to gramophones 
and other sound-recording and reproducing machines.* 

. P. LA Cour. London. Improvements in the production of chlorine 
and pure solutions of alkaline hydrates by the electrolysis of 
dissolved alkaline chlorides.* 


SPECIFICATIONS PUBLISHED. 


Nots.—All Specifications can now be obtained at the uniform price of 
8d. each. T 


Phonographic recorder. 

14,212. Boutt. (Union Carbide Co.) Electric furnaces. 

14,275. DrMON D. (Kopier Telegraph Gesellschaft mit beschränkter Haf- 
tung.) Electro-chemical or copy ing telegraphs. 

14,281. Ferrit. Telegraphy by means of alternating currents and im- 
perfect contacts (Date applied for under International Conven- 
tion, January 9, 1900.) 

14,288. Szcz&PANIK and KLEINBERG. 
jacquards. 

14,289. Pearson. Electric switches. 

14,567. DE KAN DG. Collectors for use in overhead systems of electric 
traction and the like. 


135,692. EDISON. 


Electromagnetic apparatus for 


15,167. Bnurrisu. THomMson-Houston Co. (Lrp.) (Davis) Systems of 
electrical distribution. 
15,285, British THomson-Houston Co, (LtTp.) (Lunt) Systems of 


electrical distribution, 


M 


electric cut-outa. 

15,717. Dion. Electric railways working on the clozed-conduit system. 

15, 918, British THomson-Houston Co. (LTD.) (Lunt.) Electrical phase 
transformation. 

15,919. British Tuomson-Hovuston Co. (Lrp.). (Davis.) Electric rotary 
transforming apparatus. 


NEW COMPANIES, STATUTORY RETURNS, Ac. 


JOHNSTONE, BENJAMIN & CO. (LTD. - Registered Dec. 17, with a 
capital of £15,000 in £1 shares, to acquire the business of electric wire 
and cable manufacturers and metal merchants, now carried on by Messrs. 
L. and E. E. Benjamin under the style of Johnstone, Benjamin & Co., 
and to carry on the business of electricians, electrical and mechanical 
and engineers, &c. The subscribers are I.. A. Somers, R. Warner, 
E. E., L, and J. Benjamin, К. Elesborne, and M. Mendelssohn. Messrs, 
L. aud E. E. Benjamin are permanent managing directors. 


OZONIC VENTILATING CO. (LTD.)-- Registered, with a capital of £3,009, 
in £1 shares, to carry on the busineas of ventilating, warming, cooling, 
humidifying and other apparatus manufacturers, electrical, ventilating, 
hydraulic and general engineers, motor manufacturera, &c. 


RICHARD JOHNSON & NEPHEW (LTD.)—Registered Dec. 19, with a 
capital of £200,000 in £10 shares (10,000 preference), to acquire and carry 
on, at Bradford Iron Works, Manchester, and at Alderwasley, near Amber- 
gate, Derbyshire, the business of wire drawers, galvanisers, electrical, 
hydraulic, chemical and gas engineers, electric cable manufacturers, &c. 
Messrs. Н. A. and E. Johnson are permanent governing directors. 


TANGYE TOOL AND ELECTRIC CO. (LTD.)—Registered Dec. 17, with a 
capital of £100,000 in £1 shares, to acquire Tangye's Machine Tool Co. 
(Ltd.), and carry on the business of machine and other tool makers, 
electrical and general engineers, electricians, motor car and cycle, telephone, 
bell, lamp апа dynamo manufacturers, &c. The subscribers are H., C., 
W., and A. I. Tangye, G. H. Haswell, W. J. Parkins and W. R. Nicholl 
The first directors are Sir R. Tangye (chairman), G. Tangye (vice · chair - 
man), G. H. Haswell, H. L. Tangye, and W. Tangye. 


TOMLINSON AND HAYWARD (LTD.) — Registered Dec. 18, with a capital 
of £36,500, in £10 shares (500 preference), to carry on the business of 
chemical manufacturers, druggists, and makers of electrical and scientific 
apparatus and materials, &c. 


UNIVERSAL TELEPHONE AND ELECTRICAL CO. (LTD.)— Registered 
Dec. 15, with a capital of £10,400 in 2,000 ordinary shares of £5 each and 
400 founders’ shares of £1 each, to carry on the business of a telephone, 
telegraph, and electric light, heat, and power supply company. The first 
subscribers (each with one share) are A. Dennis (merchant), Т. A. Held 
(merchant), F. W. Dennis, H. L. Green, L. Held, W. Gosling, and 
Н. Newington. The first directors are A. Dennis, R. Bumiller, and 
F. Held. 


WOLVERHAMPTON DISTRICT ELECTRIC TRAMWAYS (LTD.)—Regis- 
tered Dec. 17, with а capital of £200,000, in £5 shares, to carry on the 
business of electrical engineers, electricians, engineers, railway, tramway, 
electrical, and other apparatus manufacturers, &c. The subscribers are 
J. Devonshire (electrical engineer) J. S. Raworth (civil engineer) 
C. H. Dade (secretary), G. J. Somerville (electrical engineer), W. L. Madgen 
(electrical engineer), C. S. Hilton, and J. А. Lycett (managing director). 


MONTE VIDEO TELEPHONE CO. (LTD.)—According to the annual return 
to Nov. 14 the capital is £160,000, in 87,000 preference and 75,000 ordi- 
nary shares of £1 each, of which 85,492 preference and 72, 680 ordinary 
have been taken up. 


ELECTRIC TRAMWAY AND RAILWAY Т TRAFFIC "RECEIPTS. | 
| 


E No. AGGREGATE, 
"EE Pw 
E weeks Amount. о. 
1900 E £ £ £ 

Aberdeen Corporation...! Dec. 22 607/+ 99 29| 20,501 + 35,042 
Birmingham Tramways. „ 22 4,592 |+ 5320) 24 109, 005 |+ 4,144 
Blackpool Corporation... „„ 20 185+ 70 58| 27,929 + 7,393 
Blackpool and Fleet wood „ 22 164;+ 42 25| 20,164 + 81 
Bolton Corporation ...... „ 25 1,237 | 58| 51,44 4 
Bradford Corporation.. „ 25 852 ＋ 480, 58| 21,167 + 6,569 
Brisbane Trams ........., Nov. 7 | 1,907 + 328 18] 33,554 + 6,548 
*Bristol Trams & Dec. 21 , 3,802/+1,038, 25 | 85,708 + 1,462 
Buenos Ayres & Belgrano Nov. 25 | 2,810 |+ 478, 21 51,961 + 4,856 
Central London Railway] Dec. 22 6, 1555 | 21 |111,568 T 
City & South London Ry. „ 25 1,920/+ 726 25 | 41,569 . 16,558 
Cork Elec. Trams „ 20 380 48 51| 20,748 + 1,538 
Dover Corporation.. „ 22 182|+ 31 38| 8,564 by 523 
Dublin & Lucan Rly. iet T; "T 
Dublin United ....... =l „ 21 3,570 ＋ 341 25 101974 412 427 
Dublin Southern Dist..., „ 21 7637 114 25/24 490]. 
*Dundee Corporation Ж M 6 se iis | i 
Glasgow Corporation. ‚ 22 9,217|+ 742 ... 55 72 
Hull Corporation „ 22 1,664 ＋ 954 25 | 34,927 718,670 
Liverpool Corporation. дй. | VS 
Liverpool Overhead Rly. „ 25 1,516 74 25 41, 174 4 824 
*Sheffield Tramways....... „ 23 2,8567 978 51 117, 789 440, са, 


~ * Partly electrical 


> 
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NEW ST. HELENS AND DISTRICT TRAMWAYS CO. (LTD. )—The annual | (Friday). We have been unable to obtain a copy of the directors’ report 


return to Oct. 22 has been filed. The capital is £150,000 in £5 shares, 
24,980 of which have been taken up. £4 has been called up on each | 
share and £99,870 has been received. £510 has also been paid on 1,020 
forfeited shares. 


CITY NOTES. 
—— 

MEMORAWDA.—Bank rate 4 per cent. (since July 19, 1900). Price of 
silver 29fd. per oz. (Dec. 27). Consols (22 per cent.) 9776 —97 čs for 
money, 974—978 for account; 24 per cent. 971—973 (Dec. 27). Stocks 
apnd Shares Continuation Days, Jan. 14 and 29; Ticket Days, Dec. 27 
and Jan. 15; Pay Days, Dec. 28 and Jan. 16; Mining Share Carry - over 
Days, Jan. 11 and 28. 


BRITISH COLUMBIA ELÈCTRIC RAILWAY CO. (LTD.) —Ап interim 
dividend on the ordinary shares of 6 per cent. per annum (tax free) for the 
six months ended September 30 has been declared. 

CAPE ELECTRIC TRAMWAYS (LTD.) — An interim dividend of 6 per cent., 
tax free, has been declared. 

PEARSON FIRE ALARM СО. (LTD.) -A meeting of the shareholders of 
this company, owners of an electric fire alarm system, takes place this day 


; and accounts. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Jan. 3 as a special settling der in 150,0C0 6 per cent. cumulative 
£1 (10s. paid) preference shares (Nos. 1 to 150,000), of the Kalgoorlie 
Electric Power and Lighting Corporation ( Ltd.), and 77,083 £1 fully-paid 
shares (Nos. 1 to 40,000 and 100,001 to 137,085) and 60, 000 vendors’ £1 
fully-paid shares (Nos. 40,001 to 100,000) of Marconi's Wireless Telegraph 
Co. (Lid) Application has alto been made to appoint a special settling 
day in 205,557 5 per cent. cumulative £1 fully-paid preference shares (Nos. 
1 to 205 557) of the British Motor Traction Co. (Ltd.), and to allow 
24,000 5 per cent. cumulative £5 fully-paid preference shares of Dick, 
Kerr & Co. ( Ltd.) to be quoted in the official list. 


UNION LIGHT AND POWER СО. (U. 85s. A) — The re-organisation com- 
mittee of this company announce that on and after the let prox. the 
National Provincial Bank of England will pay to depositora of bonds under 
the scheme of re-organisation £5 in respect of each $1,000 first mortgage 
5 per cent. gold bond deposited, and £2 in respect of each $1,000 
consolidated mortgage bond deposited. 

WESTERN TELEGRAPH OO. (LTD.).—Coupons on this company's second 
is-ue of 5 per cent. debentures, due 5186 inst., will be paid at Parr s Bank 
Bartholomew-lane, London, E.C. 


ELECTRICAL COMPANIES' SHARE LIST. 


| PREVIOUS Price | RATE PEL Bvsirxxss Dons 
OU T 
* —— | rd | ae | МАМА. Weex’s Purcz,| | Monday, Окхт. Drvmzxp Dun. Dvzixo Five Days 
Я SHARE, DEND, DEO. 19. Dec. 21. YLDED, Exprxe Dec, 24, 
| ELECTRICITY SUPPLY COMPANIES. £ s. d. Highest | Lowest 
109,000 1 i Bl'ckh'th & Gr’nw’ch D'st'ct Elec. Lt. Ord. (fully pd. ! ! н ! se ane ase - 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Ord. ............. 12 13 12 13 814 1 EM - oes 
6,000 10 4/6 ~ 4 per Cent. Cumulative Pref. .............. 19 11 10 11 4 110 ase өөө e 
&70,000| Btock 19/8 | er Cent. Debenture Stock (red.) ...... 102 105 10? 105 4 6 6 - - e 
19,661 5 2/6 ж-да * : Kensington Electricity Supply xe * 7 8 7 8 315 0 ee КЕ - 
12,000 5 3/6 Do. 7 per Oent. Preference ** 8i 9k ot 94 313 8 | Marchand September обе oes 
20,000 5 1/6 | Calcutta Elec. Supply Ordinary (fully paid) cons 6} 61 6 61 ee осо ise - 
50,000 5 4/3 | Oharing Cross & Strand Electricity Supply Оогр. .. ç 9 10$ 94 210; 4 8 1 | Fobruary = August — et 
50,000 5 2/3 Do. 4} per Cent. Preference ..... ЖУ " 5 8 | x 6 315 0 бе ЭА 
34,000 5 2/6 | Ohelsea Electricity Supply Ordinary .. Apes 6 7 64 7 & 59 | MRO «eco -— 6; -- 
£150,000 | Stock 44% |" Do. 4 per Cont. Debenture Stock (rod. а 110 113 111 114 4 0 6 June and December... өөө - 
$1,200,000 | $1,000 5% | Ohicago Edison lstMort.57 30 yr.Gold Bonds(red. * 100 110 100 110 41011 | April and October. .. m ove 
70,579 10 8/0 | Оу of London Electric Lighting Ord. ........ n 9 19 9 10 4 0 0 | February and August — so 
40,000 10 6% | Do. s per Cent. Cumulative Pre. . 13 13} 13 14 4 5 9 | January and 3 13% 13} 
£100,000| Stock 5% Do.  bperOent. Debenture Stock (red. Ж жа 125 18) 125 130 31710 | June and December + asa 
40,000 10 4/0 | County of London and Brash Prov. Ordinary... ... 8 9 84 9 6 6 4 И 
20,000 10 6/0 Do. 6 per Оепё. Camulative Preference... . 11 12; Ша 173 416 0 | March and September lid 12 
£200,000| Stock 447 Do, 4%% Dob. Stock Oorta. (all pd.) (red. Mg 108 111 103 111 4 110 | өөө - - 
10,200 Б ‘в Folkestono Electricity Supply Co, бей de ѓа; Бї 6 5} 6 - | - ove - 
11,000 5 a Hove Electric Lighting Ordinary... oer if 8} 7i 8b | isi | 706 ж ase 
15,000 5 10% | Kensington and Knightsbridge Ordinary . sss 11 124 lle 12 | 41 6 | ы & маё 
10,000 5 6% Do. 6 per Cant, Ist Preferenoe . „ев. 6% 7 61 4 2 7 | January and July. » - 
110,000 3 London Electric Supply Ordinary ....4 . «eee inne là 2 1} 2 — ese sha Бөө 
49,840 5 8/0 Do, 6 per Cent. Preference . 94677 VE 4 5 4 5 8 #9; | ase - 
£250,000| Stock 47 Do. 4 per Cont. lst Mortgage Dobentares . xd 9) 101 98 10( 319 3 | Mar. Jane, Bapt., Dac. ove - 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. ....... реа 12 13 | 12 13 447 | April and October...... - et 
£220,000 | Stock 44% Do. 4% par Cent. Deb. Stock First Mortgage .. 112 115 112 115 318 7 | June and December .. ose -— 
£250,000| Stock 34% Do. 3 per Cant. Mort. Deb. PIN (red.) . 93 10! 98 101 | 10 3 — р T 
6,452 10 6/0 | Notting Hill Electric Ordinary .. —— eee 14} 154 14} 15} 4 10 4 Maroli ^...» ove - 
10,000 5 5/0 | Oxford Electric Ordinary ..... qviétéQ Geni bases 888 P3 vn) ч 6 55 6% 8 16 11 - © - 
300,000 1 1/6 Rand Electric ..... — E T A 4 $ 12 16 0 - өзө ove 
£135,000 | Stock 5% River Plato El. Lt. & Тес n, Ltd. 72 52 lst Mor. 530. 75 85 75 85 618 0 | January and July .,... - - 
15,000 9100 92 | Royal Electric Company of Montreal Shares su] M69 19) 170 130 4 511 | April and Ootober...... sae - 
8115,500 100 44% |* р 45 per Oant. lst Mortgage Dobontures 103 104 92 104 4 0 7 А - 104 - 
40,000 5 5/0 St. James's and Pall Mall Biectrio,Ordinary  ...... 15 16 15 16 410 8 February and August "5 bon 
20,000 5 8/6 | Do. 7 por Cant. Proforonco ..... e duod „өзгө: e. 8 9) 3$ al 813 8 - РА өзө Бөө 
6150,00) | Stock оаа: || Do. 8) per Cent. Dabenture Stock | (rad. 5 —. 10) 103 100 103 . . - 
12,000 5 HA Smithfleld Markets Electric Supply Ordinary T 3 2 2 2] - - ose 
£50,000 | Stock 47 Do. 47 Dobontures + — 85 95 85 95 44 3 «а i "e 
65, 5 СУ South London Blectric Supply Ordinary... WIPE. 2 3h 2 3} — ans Ех : 
19,900 5 5/0 | Wostminster Blectrio Supply Ordinary pé eae 12 13 12$ 134 415 4 | Marchand September 13 - 
29,618 b “vf Do. N oe ree eee eee % EILEEN T 114 12 12 13 | see eee * *- 
ELECTRIC RAILWAYS TRAMWAYS, &2. 
15,000 10 4/0 Blackpool and Flestwood Tramways .. ЭТОТ 14 14 14 18 315 0 - ise - 
£167,900 100 5% Brisbane Tramway 5 per Cant. Dobe avares: — 101 105 101 106 415 0 | - ove - 
50,000 10 74% Bristol Tramways and Carriago Ordinary ........... 21 2j 24 25 | 3 7 т | February and August ө eve 
25,000 10 4% Do. Oamu atl vePreferenca(fully DO) эы. айд Чен 10} 1)} 10% 10} 815 4 - өбө T 
£100,000 | Stock 47 Do. 4 per Cont. Dabenturas ...., —— ALS 12) | 118 12) з 8 1 | February and August oes soe 
13,690 10 5/0 | British Columbia Electric Railway 5 + жод 91 10} 91 10} 417 6 | May and November ... 10 - 
6,000 10 6'0 British Neo. Trao. Ordi- 4.14, 6 06502 «0050700 ve60202600s 18} 143 134 143 517 3 - 13] 181 
62,000 10 6/0 Do, 6% Cum. Pref. . —— M 12 13 13 13 4 5 9 | February and August 12/5 T 
$350,000 | Stock 5% Do. 5 por Cant. Perpəti 1alDabonturas ......| 12) 123 12) 12) 4 14 toe 123 А 
40,000 80 | Buenos Ау) гөз & Belgrano 6% “A” Oam. Pref,  ......| Н: 5} 4 5} 514 3 - өөө ° 
27,500 5 | m 0. D ОТИТ 4t 4} 4 ty Zr oo .. . 
2320, 00 Stock 57 Do. 5 per Cant. Dəb yntares 101 10; 101 107 415 5 - tee - 
£120,000 | Stock 13/9 | Do. 57 2nd Deb. Sv k Prov. Certa. (all pi). 98 9) 98 8) | 8 10 oe - A 
206,297 10 3/0 | Cantral London Ordinary ... Sarees 9} 9} 9} «1 | 3 1 6 | June and December .., 91 9k 
& 155,000 tock 117 | Oity and South London Railway Goa. Ordi пасу 61! 58 52 t6 2 9 February and August ee - 
37,500 10 1/355 | bo. Ordinary (Nos. 22,591 to 6),00)) ..... TET 1 6k 4 5k 213 ‹ » РА eo - 
£150,000 | Stock 5% | Do. 6 por Oant, Perpetual Pref ar an 30 e 133 143 133 143 3 911 10 90 T ese 
£2)9,000| Stock 5% Do. 08) un s бит 13) 135 13) 135 314 1 - ^ as 
*8$144315| Stock 4% Do. 4 per Oant. Paro staal Dabant: \сө. CTS ЧЫ, Ү 9 12) 115 12) 8 1911 | May and November ... 5 — 
60,000 10 " D 10lin Unitei Trams. (1893) Loi, Ог лау ЗД T MER А L4 17 13 2e ns Ка x 
59,87 10 ө. Do. 6 por Cent. Preferen38 ...., . 6 . ... 15} 15} 15} 135 | ә : 
£300,000 109 - Do 34 par Cont, Mort. Dat bs. » (rei. * ua: QUI 195 1); 105 | son — — FR 
20,000 10 74% Imperial Tramways Or. linary .. —— 225 23} 21 2: 312 8 March and September - ove 
10,000 10 62 t Do. 6 per Oant. Prefaranca .. (4496 o0 999 38 e bes ET. 15 ET! 15 8 13 8 " ” vee T 
£390,000 Stock 44% t Do. 4} por Cant. Dabanture ....... 4| Al 114 113 115 3 17 11 January and July...... aa | өөө 
30,000 10 1/3 Kidderminster & District E. L. & Tr'ot in Prof.” Ж 9} 10} А 117 7 May and Novemoor .., - | - 
37,500 10 37 Liverpool Overhead Railway whee Lg —Ó—— M 81 8i 81 sł 4 9 6 | Fəbruary and August өөө | eee 
10,000 10 5% Do. 5 per Cant. Рсэѓогәп?ө ..... 2 . 13; 13; 13 | 311 1 ” ” oo -— 
£125,000 Stock 47 D». 4 par Oat. D35antu*e ..... .. 101 103 10. 103 317 0 | Janaary and July...... өөө ove 
$350,000 | 51,060 is London Street Rly. (Ont. ) lst Mort. 5 * Debs. (re d. X. 103 105 102 101 | 41i «4 oes 500 - 
£60,000 100 57 Montreal Str't Rlw' у, St'rl'g 5% Mori. Dabs. кА) 101 103 101 103 | 415 0 “ 
£140,000 100 41 Do. Sterling 43% D sbentures (1922) .. ‘cerns! AGS 105 193 10; | 4 6 0 “ А 
24,000 5 » Now Gene) Traction Ordinary ............ — 3i 4 3k í | m ED - 
60,00: 5 80 Do. 6 por Vent. Camulatlve Proferenca - М 51 41 5} 6 0 0 Aa зе sesos sosoo — ses 
4,000 10 T Old en, Ashton and Hyde Elec. Tra nway Ord....... 16 7 ‘a Fabrusry and August e | ove 
. 4.000 12 5/0 Do. 5 per Oent. l'refereno8 ...4 4 . 10} D 413 0 T m - zm 
13,331 10 а Poweries Electric Traction Ordinary .., .. .. sese -sese lug Lit 10} il$ а - d | РА 
[20,000 10 5/0 Оо. 5 por Oant, Oamalative Prefarenda ......... 10 l1 19 11 4 10 1! Fobraary and August - — 
£125,000, Stock | 37/0 Do. 44 por Cont. Dabenture Stock... 102 105 102 105 4 565 9 — ove vee 
640,000! Stock | 8% Waterloo aud Оу Ordinary «mom emn] 94 97 94 97 3 2 6 | June end December .,,) Z z 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 


Prioe ВАТЕ PER dumme Do 
Разавит | AMOUNT | Lasr MAME, Parm, | Monday Cinrr. Drive Dux, | Dunne Five Dars 
Axovuxr or Dre · | | wence Pan | Deo. 24. Үш: ри, Inno Dec. 34, 
Suan. | pmo. 
TELEGRAPRE. s s a. : m Highest n" 
896,900 100 & |*African Direct Telegraph 4% Mort. Deb. (red.) . . 99 103 . on d 8 „А 8 En = 
auno | xe | ë ee c M ee. ee Eu ышы nos 
£822,720 Stock 105 Angio. Amerloan =. — 000 sce 2 2 A + д * А ^ . А 1 s 
4.088,40 Btook 20% ШУ —.———— . ꝛ——. 10 юр 10 10 12 17 3 " 1 10 
83,088,640 Stock 270 Ро. Deferred ... 0000 eee 00000 00000 «0000-00000000c06 170 180 172 180 4 8 11 Jan., Apr., Jay, Oot. sò m 
1 $100 gl Commercial Oable Capital Stock *00»090«00000000000 00000 co 103 104 102 104 3 17 4 " 103] eee 
ыо» кок A * мау 98 4 ре Оше Debenture Stock e90*00009:09000 оо 63 71 63 7 7 6 8 February and August ЕА — 
Se lo юю ро. есеи 10 per Gent. use ve os EA p p" p A ; i April'and Ostober......| 7 н 
Direct 00000.00 :00 000000000000 00000 00000 10 6 0 © ooo 
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On issuing this the first number of The Electrician in the 
twentieth century, the Editor and all connected with the 
production of the journal desire to express their wish that its 
readers may enjoy health, happiness, and prosperity in the 
new era upon which the world has now entered. 

— — 

Tur list of New Year honours at the opening of the 
twentieth century is notable for two peculiarities—the absence of 
any new peerage and the paucity of the recognition of science. 
The former omission may, indeed, have been designed by 
Нев Masesty in order that the first peerage honour of the 
twentieth century might be reserved for the elevation of 
Lord Roserts to an Earldom. The closest approach to 
electrical science in the honours list is represented by the 
knighthood of Hrram Maxis, whose labours and inventions 
in the early days of electric lighting some of our readers will 
‘remember; but it is evidently for his more close association 
with military engineering that he has received this distinction. 
If, however, as some believe, flying machines are to be greatly 
developed in the new century, there is a certain fitness in 
bestowing honour on an engineer who has laboured well and 
long in the design and construction of a machine of this 
‘description. Among other honours bestowed we may notice 
that Mr. Jonn Amp, M. P., has been created a baronet, and 
. Lieut,-Col. G. T. PLUxkErr, Director of the Secondary Branch 
of the Board of Education at Dublin, has been made a С.В. 


One of the last of the Annual Reports from the Australian 
colonies previous to their being merged in the Federal Govern- 
ment has just reached us, and relates to the post and tele, 
graph service in Queensland for the year 1899. It is chiefly 
interesting for its Appendix, which gives a full report of the 
agreement so far arrived at between the Imperial Government 
and the colonial representatives with regard to the Pacific cable 
scheme ; also of the remonstrance addressed to the Home 
Government by the Eastern Extension Telegraph Co. with 
regard to that project, and the Government’s reply thereto. 
Further, we have the proposals of the company set forth at 
length, embodying offers of reduced cable rates to the. 
colonies—offers whieh were accepted by the colonies of 
South Australia, West Australia, and Tasmania, but rejected 
by the others. This important matter, as well as the general 
financial positions of the various colonial telegraph services, 
will, it is expected, be among the earliest down for con- 
sideration by the Federal Government. Already a draft bill 
is being prepared by the several State departments to secure 
uniformity in postal and telegraph affairs throughout the 
Confederation. In these circumstances it would be idle to 
comment upon the revenue account for the past year as shown 
in this report from Queensland, except to say, as regards 
the telegraph service of that colony, that although it has 
never been charged with interest on capital outlay, the expen- 
diture is far in excess of receipts, and increases every year 
with the augmentation of business. Not unnaturally some 
hope is expressed that on their transference to the Federal 
State the whole of the telegraphs and telephone services will 
be placed on a more businesslike footing. 


— — 


It is not good for us to know the financial resulta of the 
telephonic business undertaken by the Post Office, but a 
return just issued permits us to ascertain the revenue accru- 
ing to the department from this source. This revenue may be 
divided into thres paris: The royalties paid by the National 
Telephone Co. (10 per cent. of the company’s gross receipts), the 
small revenue from the Post Office local exchange business, 
and the revenue from the trunk lines. Of these three items 
the last is the greatest, amounting to £207,417 during the 


year ended March 81st last, but the royalty item (£180,272 
during the same period) approaches closely to this, and must 


have a much more important effect on the general financial 
result, as it implies no corresponding expenditure. The 
revenue derived from the Post Office local exchange business 
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was £22,388 and has varied but slightly during the last 
fifteen years; in 1834-5 it was £21,694, in 1885-6 225,488 
(£8,000 greater than the present year) and in 1890-1 
it reached a maximum of £27,697. The limited success 
which has attended these small exchanges is well known, so 
that it is reasonable to suppose that in the case of this item 
ihe expenditure is not likely to have fallen far short of the 
revenue, if indeed it has not far exceeded it. In view of 
these figures, it is interesting to estimate the financial 
value to the Government of the National Telephone Co.’s 
present telephone system, a system which the Goverment has 
refused to purchase on the ground that the price would be too 
high to pay for the increased public convenience. Capitalised 
on a 8 per cent. basis, £180,272 a year represents over 
£4,000,000. The total capital of the company is something 
over six millions; and, in order to lessen the value of this, 
the Government sre competing with the company with the 
result that, if they are successful, they will lose a revenue 
equivalent to two-thirds of the last-mentioned figure. Add 
to this that at present the chief complaint against the com- 
pany is the high price it is obliged to charge for its service,— 
a high price which is presumably necessary if it is to earn 
a dividend after paying off the Government royalty on its 
gross receipts,—and the absurdity of the present position 
is still more evident. Perhaps, after all, the Government 
may find it economical to avail itself of its option to purchase 
the company’s undertaking in 1904, by which time possibly 
the Post Office will have almost completed its underground 
mains. 
— — 

For several weeks past there has been a deadlock between 
the London United Tramways Co. and Kew Observatory, 
resulting in а postponement of the starting of the electric 
tramways in the west of London pending the dilatory decision 
of the Board of Trade as to how the differences are to be 
adjusted. Dr. R. T. Guazesroox, Director of the National 

teal Laboratory, contributes a most timely letter to our 
columns this week, in which he discusses the alleged con- 
duction of stray currents along the tramway track rails, 
and the influence of these currents upon the magnetic instru- 
ments at Kew. It has been asserted somewhat triumphantly 
by the tramway experts that they have actually discovered 
leaking along and from their track rails currents exceeding 
the limit which the Kew authorities desired to have imposed, 
and this notwithstanding that no current has been fed into 
their trolley wire. Such currents are believed to have strayed 
into the tramway rails from the leakage from the Central 
London Railway. 


Е с 


Dr. GrazEBROok does not concern himself with the existence 
or otherwise of these vagrant currents; he admits that he has 
no material to criticise the experiments by which they are 
stated to have been determined. He is content to accept the 
possibility of their existence, and even that they are of con- 
siderable strength; and then, by a pretty piece of mathe- 
matical reasoning, he shows that even with strong currents 
of this nature the authorities at Kew need not be 
afraid of them. They are absolutely innocuous as regards 
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magnetic records. Neither H nor V not any other closely- 
watched quantity in terrestrial magnetism is appreciably 
altered by them at Kew Observatory. The reasoning is 
faultless, if Dr. GrAzEBRook can be sure of his premises; 
but a possible element of weakness in it is his assumption 
that by placing the rails in the ground, only currents that 
were already in the neighbourhood are transferred to the 
rails, whereas, in fact, the currents are actually brought by 
the rails into the neighbourhood from a remote distance. 
Has not Dr. GLAzEBROOR assumed for the tram rails a more 
restricted area of influence than is actually the case? Our 
columns this week also contain reprints of a correspondence 
on this question which has appeared in The Times during the 
past few days. 

Crystal Palace Co.’s School of Practical Engineering.—The 
Easter term will commence on Monday, January 7th. 


Institution of Electrical Engineers.—A students’ visit to the 
works of the India Rubber, Gutta Percha and Telegraph 
Works Co., Silvertown, has been arranged for Saturday the 
26th inst. Those desirous of taking part in this are requested 
to inform the hon. sec. of the students’ section before the 
15th inst. 


Date of Interruption. 


Latakia—Cypruns — l . . June 21, 1 
Pard—Maran amm t entente 4. Mar. 2, 1900 
Cayenne — Pinheirrtſ te zJ nem Nov. 26. 1900 
Pernambuco - Cear aa on Nov. 29, 1900 
Bolama— Biss сву наванай Dec. 23, 1 
Falmouth -— Bilbao ꝶ ⁴F i» ә, Dec. 28, 1900 


Breakdown on the Central London Railway.—Traffic on 
the Tube" was interrupted for about an hour on Friday 
morning last week, owing to а short circuit between the 
middle rail and the track rails. The short circuit was caused 
by defective brake gear on a train between Marble Arch and 
Notting Hill stations, portions of the gear coming into contact 
with the middle rail. 


Institution of Electrical Engineers (Birmingham Section).— 
We are informed that the inaugural meeting of the Birming- 
ham local section of the Institution will be held in the build- 
ings of the Birmingham University at 8 p.m., on Wednesday, 
January 28rd. Dr. Oliver Lodge, the chairman of the 
section, will then deliver his address. The president and 
secretary of the Institution have accepted an invitation to be 
present. 


Municipal Regulation of Tramway Speeds.—The City Council 
of Alexandria, Va., recently passed an ordinance restricting 
the speed of the electric cars to not more than 5 miles an 
hour. The Street Railway Review remarks that, as no minimum 
limit was fixed, the inter-urban line which passes through the 
town now moves its сагв at a snail's pace while within the 
city limits. As might be expected, the citizens are up in 
arms against the Council, and are clamouring for a repeal of 
the ordinance. 


The Metric System in the United States.—The Committee 
of the House of Representatives in charge of the bill to sub- 
stitute in 1908 the metric system of weights and measures- 
for the common system in use has reported the matter 
favourably. The Electrical Review of New York considers 
that the bill is almost certain to become law, and comments. 
on the prospects appreciatively. Our contemporary proceeds, 
nevertheless, to enumerate the disadvantages of the metric: 
system, and puts foremost among these the length and 
uncouthness of the names of the units; and, while admitting 
that, on the whole, the metric system is a good thing, thinks- 
that the American public will not continue the use of such a 
word as centimetre, or any other four syllables long. 

The Spread of Knowledge.—4As an illustration of up-to-date 
newspaper science we quote the following from & West of 
England paper:— 

The word electricity is formed from the Greek electron, meaning 
“amber.” The ancients knew that when amber was rubbed other things - 
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stuck to it. That which caused the object to stick was and is electricity. 
Just what electricity is no man knows. Electricity is in everything. 
Rubbing is a way of bringing it to life. Rub a comb with a piece of silk 
and bits of paper will cling to the comb. You have brought electricity 
to life. Brushing the hair sometimes makes the head itch because elec- 
tricity is produced by friction, and touches the nerves in the scalp. Cats 
rub their ears when it is likely to rain because the air is filled with more 
electricity than usual, and the electricity pierces the skin of the animal. 
Electricity at this time is also in the hair of the cat and makes her feel aa 
though she were covered with cobwebs, Electricity may make light aad 
heat ; yet electricity itself no one can see, Electricity has a small of its 
own. If you stand near a big motor you smell something called ozone— 
the same odour you will notice in the summer after a heavy shower. 


High-Voltage Difficulties in Utah.—According to our con- 
temporary, Electricity of New York, disturbances of a rather 
remarkable kind occur only too frequently on the high-voltage 
line running from Provost, Utah, to Tintic. During the salt 
storms which are aot infrequent in that region, thick cover- 
ings of damp salt-dust are often deposited on the poles, and as 
@ result, short-circuits are established. As a rule, the 
discharges are merely momentary; the lights dip, and 
sometimes the operation of the motors is interfered 
with. These discharges are usually of dazzling bril- 
liancy and at times startling. The flames are said to 
reach a height of from 6ft. to 8ft., holding for a second or 


two, then breaking from one of the wires and dying away.: 


It is only when the arc is continuous between the wires that 
there is any interruption of the service. One flash which 
blew out the station fuses and caused а shut down held its 
place between the wires for five or six seconds, but most 
of the flashes cease almost on the instant of completing 
connection. 


Wireless Telegraphy.—The War Department of the United 
States Government maintains two stations for wireless tele- 
graphy at Бап Francisco, one at Alcatraz Island, and the other 
at Fort Mason. Staffs 75ft. high have been erected at each 
station. Itis stated by the Western Electrician, of Chicago, 
that the Marconi system is used. It is also stated that the 
Chilian Government has authorised Luis Zegers, representa- 
tive of Marconi’s Wireless Telegraph Co., to establish a 
service of telegraphic communication between Punta Arenas 
and Ancud, or Puerto Montt. The Government reserves the 
right to terminate Mr. Zegers' concession upon six months’ 
notice. The Russian Government is adopting wireless tele- 
graphy for usein the navy. The Popoff system is used, All 
the lighthouses in the Black Sea are to ba provided with the 
Popoff apparatus, and will be able to communicate with the 

_coast and warship3 in the immediate vicinity. Two hundred 
complete pieces of apparatus were shipped recently from 
Viadivostok to Port Arthur, in order to fit out Russian war- 
ships in the Pasific, and also to connect the two towns by 
means of stations along the Corean coast. 


Municipal Telegraphy at Tunbridge Wells.—The **inaugura- 
tion” of the Tunbridge Wells municipal telephone system 
took place on Monday. The Tunbridge Wells Town Council 
appears to have been so anxious to be the first local authority 
to start а municipal telephone exchange that, although there 
are some 400 subscribers to be connected to the system, 
the present inauguration took place to celebrate the suc- 
cessfal establishing of communication, through the muni- 
cipal exchange, between the public offices and institutions. 
Notice has been given to determine the agreement with the 
National Telephone Co. for the renting of wires and instru- 
ments, and notice is also to be served upon the company to 
cancel all wayleaves for poles and wires on Corporation pro- 
perty. The Council has received a letter from the General 
Post Office with reference to the extra annual charge of 
10s. per quarter-mile for telephone exchange circuits under 
the toll system referred to in our issue of December 14th, p. 292, 
and it is intended to apply for an amendment in clause 2 of 
the telephone licence, so as to provide for such extra charge 
being made to subscribers beyond 1 mile from the exchange. 
The Tonbridge District Council has agreed to its district being 
included in the telephone area of the Corporation. 


Paris Exhibition Literature.— It appears that some difficul- 
ties have been experienced in getting together the necessary 
information for MM. Hospitalier and Montpellier's work, 


* T/Electricité à l'Exposition de 1900 " (Vve. Ch. Dunod, 
Paris), and in consequence the numbers are not appearing in 
the order originally chosen. The publishers inform us that 
the difficulties have now been overcome, and the remaining 
numbers are to succeed one another rapidly. The fourth 
number, which has just reached us, forms the first part 
(Telephony) of Section 9 (Telephony and Telegraphy), and is 
written by М. L. Montillot. In literary style it is well in 
advance of the previous numbers, but too much space is 
devoted to descriptions of old and well-known types of instru- 
ments, while the actual novelties are not brought out with 
sufficient prominence from the mass of other matter. No 
description is given of the large-current microphones of which 
so much has been spoken recently without publication of the 
technical details of their construction ; the Poulsen recording 
telephone is not mentioned; and the fine 14,000-subscriber 
Siemens and Halske flat board is passed by with a brief notice 
and without illustration. On the other hand the various 
permutations and combinations, devised by French manufac- 
turers, of the essential parts of the d’Arsonval and Ader types 
of receiver are duly chronicled and profusely illustrated. 


The National Physical Laboratory.—As already announced 
in our columns, it has been decided to establish this new 
institution at Bushey House, Bushey Park, Her Majesty the 
Queen having granted the use of the mansion and grounds to 
the Royal Society for this purpose. Bushey House contains 
some very spacious rooms, and with few alterations of a 
structural nature the building can be adapted to the special 
requirements of the physical laboratory. The engineering 
branch of the laboratory will be established in a new building 
which is to erected in the grounds, and in connectifh with it 
there will be an installation of electrical plant for lighting, 
power, and general experimental purposes. After a careful 
consideration of the requirements, the committee of the Royal 
Society have selected the compound condensing steam turbine 
with directly coupled dynamo manufactured by Messrs. 
Chas. Parsons & Co., Heaton Works, Newcastle-on-Tyne, as 
being the most suitable type of generating machinery. Steam 
will be supplied from a Lancashire boiler, and the circulating 
water for the surface condenser will be taken from a cooling 
pond. The whole of the buildings will be heated by low- 
pressure steam, upon the Webster system, by Messrs. 
Jas. Simpson & Co. The general scheme is being carried out by 
Her Majesty’s Office of Works, and the electrical engineering 
details have been arranged by Mr. E. G. Rivers, A.M.I.C.E. 


The Institution ot Junior Engineers.—At a recent meeting 
of this society, a Paper on Тһе Metallurgy of Tin” was 
read by Mr. J. Н. Davy James. In briefly reviewing the 
history of the subject, the author remarked that tin was one 
of the articles of commerce of the Phoniciaps, who obtained 
it from Britain and from that part of the British Isles now 
known as Cornwall and Devon. Several charters were given 
to the Cornish mines, and in the reign of Edward I. the 
Stannary laws were instituted, some of which are even now 
in force. England enjoyed the monopoly of the tin tra de up to 
the eighteenth century. In the early part of that century tin was 
discovered in Bohemia and in the island of Banca. Minerals 
of tin are fairly widely distributed over the earth’s surface, 
being found in the Malay Peninsula, Australia, United States, 
Mexico, Chili and Brazil. Europe contains workings in Saxony, 
Austria, Gallicia, and at Vauby, in France. The chief mining 
district in England lies between Truro and Land's End in 
Cornwall, the most important mine being Dolcoath, which 
is now 600 fathoms deep, and employs 1,500 hands 
The process of calcination eliminated arsenic and sulphur, the 
former condensing in flues which were cleaned out every three 
or four months, the white arsenic formed being saleable. Ores 
containing tungsten received special treatment, being roasted 
in a furnace with sulphate of soda, forming sodium tungstate, 
which was then dissolved in water, leaving tin as a residue. 
The Cornish method of assaying tin ores was then touched 
upon, and the various properties of the metal were dealt with, 
including tenacity, ductility, and conductivity, with reference 
to heat and electricity; its industrial applications were con- 
sidered ; the process of tin-plating was described and reference 
made to tests applied to tin plates to ascertain their quality. 
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The various alloys of tin and copper were fully dealt with— 
bronze, gun-metal, bell-metal, speculum metal, &c. Phosphor- 
bronze and its uses in engineering were entered into, and the 
Paper concluded with questions relating to the application of 
tin to the manufacture of fusible alloys. А discussion 
followed the reading of the Paper. 


The Behaviour of Electrolytic * Glow-Bodies."—The last 
number of the Zeitschrift für Flektrochemte contains an interest- 
ing and useful article by Nernst and Wild on the behaviour 
of the electrolytic . glow-body " of the Nernst lamp—a name 
which the word-coining facilities of the German language 
renders possible. The samples tested consisted essentially of 
the oxides of zirconium, thorium, yttrium, and the rare 
earths related to them, and were in the form of thin 
straight rods, measuring 17 * 0:32, 28x06, 33 х 1:1 and 
80 х 187mm. A flame was employed to render them conduct- 
ing at starting, and the temperature necessary for this varied 
from 500°C. to 700°C., according to the composition of the rod. 
The specific (c. cm.) conductivity at different temperatures 
was as follows: At 600 C., 0:03 х 10; at 700°C., 0:16 x 10-4; 
at 800°C., 0-64 x 107? ; at 900°C., 1:84x 107? ; at 1,000°C., 
8:6 x 107? ; and at 1,100°C., 9:9 x 107? mhos. The following 
table gives the result of six experiments with these samples, 
Ше three figures in each case representing the observations at 
the beginning and end of the experiment and the mean 
values. The last test in the table was made with a rod 
supplied by the Allgemeine Elektricitäts Gesellschaft. In order 
to obtain mean spherical candle-powers, the candle-powers in 
the table must be multiplied by 0°78. The watts must be 
increased by 5 to 15 per cent. if it is desired to take account 
of the power lost in the series steadying resistance, which is 
indispensable in the actual lamp. For a mean efficiency of 
1:85 watts per candle, or 1:78 per spherical candle-power, a 
life of 180 hours can be reckoned on for the thinnest rods, 
and for thick rods a life double as long. 

| | Candle 


— — ——À — 


Watts per 


Life (hours). | Volta. Amperes. Power. candle. 
881 |! 184—191 | 021—0192 | 285—945 155—150 
E 186 0-206 281 137 
308 181—201 | 022—019 | 305—270 130—142 

190 0:20 295 1:35 
190—208 | 041 64—575 121—145 
183 0-41 587 1:37 
| 182—205 | 041—040 67—70 112—117 
A 192 0: 65 1:20 
622 | 184—196 0:85—1:0 125—130 ' 127—1:50 
| . 189 0:96 129 141 
7 | 180—192 0:38 577—58 . 119—126 
184 0-58 55°5 1°31 


Obituary.— We regret to record the death, at Denver, 
Colorado, on December 14th, of Dr. Carl Hoepfner, of Frank- 
fort-on-Main. He had only recently returned from Germany 
to America, in connection with the industrial exploitation of 
one of his numerous metallurgical processes, and he 
succumbed to a sharp attack of typhoid fever, but a short 
time after landing in the States. Dr. Hoepfner was only 
44 years of age at the time of his death, yet he had already 
achieved considerable distinction as an electro-metallurgist, 
and several of the proceeses for the extraction of copper, 
nickel, and zinc from their ores, now in operation in various 
parts of Europe and America, are due to his pioneer work in 
this field of research. In the review of the year’s progress in 
electro-chemistry and electro-metallurgy which we print upon 
another page of this issue, some details will be found of the 
processes associated with Dr. Hoepfner’s name, and it will be 
recognised that industrial electro metallurgy has suffered a dis- 
tinct loss by his death аёвозһ an early age. It may yet be too early 
to judge of the financial value of the numerous processes which 
Dr. Hoepfner worked out and brought to industrial trial; but 
whether these ultimately succeed or fail, there can be no two 
opinions concerning the loss to technical science which results 
from his early removal from the sphere of active life. The 
death occurred on Sunday last of Mr. William Pole, F. R. S., 
Mus. Doc., at the age of 86. From 1844 to 1847 he was 
professor of engineering at Elphinstone College, Bombay. 
Between 1859 and 1867 he was professor of civil engineering 


at University College, London, and lecturer at the Royal 
Engineer establishment at Chatham. He was member or 
secretary of many Government commissions, notably on those 
concerned with armour, artillery, railway, gas and water, 
and the South Kensington Science Museum inquiries. He 
was also for 12 years consulting engineer to the Imperial 
railways of Japan, being decorated on his retirement with the 
Imperial Order of the Rising Sun. Dr. Pole was hon. secre- 
tary of the Institution of Civil Engineers from 1885 to 1896, 
and was a vice-president of the Royal Society in 1876 and 
1889. His publications included a treatise on the steam 
engine, calculations on bridge construction, biographies of 
Sir W. Fairbairn and Sir W. Siemens, several works on 
music and whist, and a number of contributions to the 
Quarterly Review. d 


The Midlands Electric Power Scheme.—The Midland: 
Electric Corporation for Power Distribution is gradually 
making headway with its large power distribution scheme. 
Provisional orders have been obtained for the following dis- 
tricts, covering an area of about 70 sq. miles: Wednesbury, 
Wednesfield, Bushbury, Willenhall, Darlaston, Coseley, 
Kingswinford, Quarry Bank, Upper Penn, Heath Town, 
Bilston, Sedgeley, Tipton, Brierly Hill and Rowley Regis. 
The company, acting on the advice of Messrs. Kincaid, 
Waller, and Manville, has decided on an extra high-pressure 
two-phase system, at a frequency of 50 ~ per sec. Current 
will be supplied at 7,000 volts to transformers in sub-stations, 
where the pressure will be reduced to 2,700 volts, the further 
reduction to 200 volts taking place in street transformers. 
Consumers will be furnished with single-phase or two-phase 
current as required, and the price is to be 6d. for the first 
hour and 3d. after for lighting, and 8d. and 74. respectively 
for power. Free wiring will be adopted, and it is pro- 
posed to give the consumer the choice of two or three systems. 
Initially, 6,100kw. of generating plant will be put down. This 
will consist of five Ferranti flywheel alternators, two driven by 
ropes from Ferranti 1,500 1. H.P. engines running at 166 revs. 
per min., and the other three directly coupled to Yates 
and Thom 2,500 1. E. p. engines running at 95 revs. per min. 
Steam will be supplied by 16 water-tube boilers each with 
Babcock- Wilcox chain grates, 4,750 sq. ft. heating surface, 
and induced draught supplied by fans driven by two-phase 
motors. Surface condensers will be employed, using canal 
water for circulating. Town water from the waterworks com- 
pany will be employed for make-up feed, the pumps being of 
the Weir direct-acting pattern. The feed water will pass 
through a 2,620-pipe Green economiser. A Hunt coal-hand- . 
ling plant is also being put down. An interesting feature is 
the mains, which include 82 miles of conductors on the trunk 
mains, 18} miles of high-pressure feeders, and 1% miles of 
low-pressure feeders and distributors. The cables are made 
up of two cores, insulated and twisted together, and these are 
surrounded with a concentric outer. They are all of the 
B. I. W. lead-covered make, laid solid.“ Transformers with 
an aggregate capacity of about 3,000kw. have already been 
ordered, in 30, 50, and 100kw. units. A tariff has been fixed 
for publie lighting, for which а fair demand may be expected 
as the price of gas in the different districts varies from 2s. 4d. 
to 4s. 2d. A traction load is also to be provided for. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 7 
SOCIETIES, &c. 


WEDNESDAY, January 9th. 

INSTITOTION OF ELECTRICAL ENGINEERS. (GLASGOW SECTION). 

8 p.m. Ordinary General Meeting at the Institution of Engineers and 
Shipbuilders in Scotland, Bath-street, Glasgow. Paper to be 
read: " The Utilisation of Water Power for Electrical Purposes," 
by R. F. Yorke. 


THURSDAY, January 10th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

8 p.m. Ordinary General Mecting. Paper to be read: “ Capacity in 
Alternate Current Working,” by W. M. Mordey, and, time permit- 
ting : " The Use of Aluminium as an Electrical Conductor, with 
New Observations upon the Durability of Aluminium and other 
Metals under Atmospheric Exposure,” by J. B. C. Kershaw. 
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' ` CONTEMPORARY ELECTRICAL SCIENCE. 
Es [Compiled by E. E. Fournmr D'AÁrsz.] 

Electrolytic Effects of Secondary Currents.—It is often 
assumed that the evolution of explosive gas at the submerged 
electrodes of the secondary circuit of an induction coil is due 
to the alternate formation of hydrogen and oxygen at both 
electrodes in accordance with the change in the direction of 
the induced current. But K. R. Johnson proves that while 
gas is evolved at both electrodes by the current induced at 
break, no gas is evolved by the current induced at make. He 
further found that the gas evolved at both electrodes is 
explosive, and that therefore both oxygen and hydrogen were 
evolved at both electrodes. The electrodes were of Wolla- 
ston pattern—platinum wires fused into thin glass tubes— 
and the electrolyte was either acidulated water or a solution 
of sugar and calcium nitrate. The experiment affords an 
elegant proof of the fact that the secondary current at break 
is alternating. The author also found an interesting analogy 
between the amount of gas evolved and the maximum spark- 
length in air. Both are inversely proportional to the square 
root of the capacity of the primary condenser, provided that 
capacity is considerably above the capacity required for 
suppressing the primary break-spark. 

[K. R. Jounson, Ann. Physik, No. 12, 1900.] 


Point Discharge from a Tesla  Pole.—The discharge 
from a Tesla pole is known to charge an_ insulated 
metallic plate positively at a certain distance, and nega- 
tively at a greater distance. This is no doubt due to the 
greater speed and penetrative power of the negative ions. 


Positive 
Negative | 


E. Knoblauch has studied the distribution of the ions by 
means of perforated plates, and found that the positive 
charges are due to visible brush discharges. When these 
brush discharges are prevented from impinging upon the plate 
by cutting out a central portion, no positive charge is obtained. 
The distribution of the ions is shown in the diagram. The 
positive ions are strongest in the axial portion of the 
discharge. 
LE. KxonrívcH, Phys. Zeitschr., December 15, 1900.] 


Spectra of Radium and Polontum.—By means of Runge’s 
method of fusing the salt into a platinum coil and then using 
it ав an anode for a spark-gap, G. Berndt has discovered no 
less than 15 lines of the polonium spectrum. This is all the 
more interesting as no measurements of the lines due to 

olonium had yet been made. The two strongest lines 
in the photographic spectrum have a wave length of 8,861:5 
and 9,849:2 Angstróm units respectively, with a maximum 
error of 1:5 units. Active bismuth nitrate of intensity 900 
was used for the measurements. For extending the known 
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i spectrum of radium, the author used active barium chloride 


and bromide. Salts of the intensity 240 only gave the 
radium line at 8,814-59. But a salt of activity 1,000, pre- 
pared in Paris, gave, in addition, the lines 4, 682846, 
8,814:591, and a new line 2,708:6. Down to A — 2,100, no 
further radium lines were found. The spark was in all cases 
furnished by two Leyden jars charged by & large induotion 
coil, and the platinum coil was kept in a state of incandes- 
cence. Under these circumstances, the space between the 
electrodes was filled with the vapour of the salt, and the 
platinum and air lines were quite faint. | | 
[G. BRN, Phys. Zeitschr., December 22, 1900.] 


Electric Micrometer.— A detailed account of P. E. Shaw's 
electric-contact micrometer gives particulars of the supports, 
covers, contacts, and circuits, the calibration of the instru- 
ment, and the measurements already carried out with it. 
The instrument is based upon the substitution of electric 
for mechanical contact, and is chiefly used for determina- 
tions of the vibration of telephone diaphragms. The 
telephone diaphragm under investigation bears a small plate 
of platinum, and above it and nearly in contact with it is 
mounted a spherometer leg of platinum beaded at its 
lower end. This leg is brought into contact with the 
platinum plate by means of a train of levers worked by a 
fine- pitched screw provided with a pulley, which is worked by 
hand through a belt-gear to avoid vibration. The multiplying 
ratio of the levers is such that readings can be taken to within 
a few un, and the contact can still be heard in a telephone 
inserted in a circuit with the contact pieces and a small 
battery. In this way measurement can be made of the 
smallest audible impulsive sound given out by а telephone 
diaphragm. The industrial importance of this is obvious. 

[P. E. Shaw, Phil. Mag., December, 1900.) 


Dark Cathode Space.—By means of Graham's barometer 
tube and exploring wires, C. A. Skinner has determined the 
potential gradient in Faraday’s dark space. This dark space 
shows an abnormally low value of the potential gradient as 
compared with the luminous column. The results obtained 
by the author in his endeavour to clear up this anomaly are 
in many respects identical with those obtained by Stark, and 
attributed by the latter to “ionic shooting.” With increasing 
current, the Faraday dark space increases in extent, driving 
the luminous column before it. This is accompanied by a 
decrease in the gradient throughout the dark space. For the 
ваше current the amount of dark space decreases with 
increasing gas pressure. When the gradient falls 25 per cent. 
below its constant value in the luminous column, the space 
becomes dark. If we suppose maximum ionisation in the 
luminous and minimum ionisation in the dark spaces, the 
velocity in the latter must be sufficient to compensate for 
the minimum ionisation there, so that the conductivity along 
the discharge may be greater in the dark spaces, as the 
gradient requires. 
| [C. A. SKINNER, Phil. Mag., December, 1900.] 


Electro-capillary Theory.—M. Gouy proposes a modifica- 
tion of the double-layer based upon the following reason- 
ing: At the maximum surface tension, the forces of 
capillary affinity " bring about an accumulation of the anions 
at the surface of the electrolyte, and thus produce a negative 
layer. Since the field is zero in the interior of the electrolyte, 
an equal positive layer of cations is produced a little behind 
the anion layer, and thus the electrolyte has two 
layers very close to the surface. When the mercury 
layer is negative, the electric forces emanating from 
it tend to displace the anions, and thus to oppose 
the action of the capillary affinity, When the negative 
electrification is strong, the layer of anions is elimi- 
nated altogether, and only the two normal layers remain. 
Then we have the usual double layer, but otherwise there is a 
triple layer. Capillary affinity diminishes the maximum 
surface tension, and diminishes it all the more in proportion 
to the concentration and the activity of the anions. 

IM. Gouy, Comptes Rendus, December 3, 1900.] 
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ELECTRICITY SUPPLY WORKS COSTS IN 1898 
AND 1899. 


In the following tables and curves are given respectively, 
the actual and average figures of costs, &c., arrived at in 
our analyses of electricity supply works accounts for 1898 and 
1899. Little is needed in introduction or explanation of the 
tables and figures. We have adhered to the course of keeping 
separate the results of the working of municipal undertakings 
and company-owned concerns in consequence of the essen- 
tially different forms adopted in the rendering of the official 
accounts ag well as because in other respects the accounts as 
well as the methods of working are incomparable. 


— Lond 
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Costs іп Pence per Unit. 


Load Factor. 
Output in Million Units sold. 


)896 1898 1599 


Fic. l.—Municipal Undertakings. Average Costs for years 1896, 
1897, 1898 and 1899. 


In 1899 an important feature, from the point of view of 
central station supply, was the rising price of coal. Judging 
from the average fuel costs of undertakings whose accounts 
cover the year 1899 the average price can have been little, if 
any, higher than in 1898. If, however, the average fuel costs 
of those concerns the accounts of which cover а period of 
working three months later—as is the case with the majority 
of municipal stations—be studied, then there is evident the 
effect of the higher coal prices which ruled during 1900. A 
comparison of the fuel curves in Figs. 1 and 7 shows this 
effect clearly. In the case of the company undertakings it will 
be seen that Ше average fuel costs decidedly fell in 1899, 
having remained practically constant in 1897 and 1898. Оп 
the other hand, in the curves relating to municipal undertakings, 
the fuel value i8 seen to have diminished rapidly in 1897 and 
1898, while for 1899 the average expenditure per unit in 
respect of fuel was exactly the same as in 1897, viz., 0°729d. 
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Load Factor 
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Fic. 2.—Municipal Undertakings. Average Costs for years 1896, 
1897, 1898 and 1899. 


1898 


Tt is necessary to draw attention to our use of the terms 
1896, 1897, 1898 and 1899 indiscriminately, in referring both 
to the corresponding years ending December 31, and those 
ending three or more months later. 


Municipal Electric Supply Works.—In Table I. are given 
the chief particulars and results of working during 1898 and 
1899 of about 52 municipal stations. As in the past two 
years we have included a column giving the sum of the total 
costs per unit plus 6 per cent. of the mean capital expended 
—this latter quantity being intended as an estimate of the 
total capital charges on the revenue. The record values of 
the list, Table I., are picked out in heavy type. 


In the matter of total costs it will be noticed that Bradford 
heads the list with 1:18d. per unit, this being a material im- 
provement upon Nottingham’s record in 1898. In works and 
generating costs Leeds takes priority with the figures 0-74d. 
and 0:684, per unit respectively. These results, as we re- 
marked in our comments on the Leeds accounts for 1899-1900, 
are excellent ones. The nearest figure of works costs to 
Leeds is that of Bradford, which held the lowest works costs 
in 1898. The Leeds costs are invested with particular merit 
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Ета. 3.—Municipal Undertakings. Curves relating Costs per Unit 
with Output. 
Dotted lines 1998, full lines 1899. 


in comparison with those of Bradford considering the 
respective characters of the loads at the two places. 

In economy of fuel expenditure, Burton has robbed Stafford 
of the record. Unfortunately, both these places show 
abnormally high wages at the station. In the matter of oil, 
waste, water, and stores, Canterbury, with its modest output of 
152,553 units sold, and in its first year of working, shows 
the lowest figure. Edinburgh again distinguishes itself with а 
remarkably low total revenue per unit, wages at the station, 
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Fic. 4,—Municipal Undertakings. Curves relating Costs per Unit 
with Output. 
Dotted lines 1898, full lines 1899. 


and management and property charges. The honour of 
lowest repairs and maintenance costs at the station was lost 
by Newport and falls upon Halifax. Newport still, however, 
presents a very low figure for repairs, and this is the more 
creditable in view of the long record this place has held. The 
averages at the foot of the table show that all the items of 
cost have fallen except that of fuel, which has increased by 
6:42 per cent, in spite of the fact that the 1899 average is in 
conjunction with a mean output 44:2 per cent. and with a 
load factor 5:5 per cent. above those respectively of 1898, 


These averages are more interestingly rendered in Figs. 1 
and 2. It is noteworthy how wages at the station have fallen 
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in the last two years. Another most interesting point—in 
Fig. 1—is the gradual approach of the average total costs, 
plus 6 per cent. on the mean capital, to the total revenue. 


the highest ratio of units sold to plant capacity in Table I., 
and it is also only second to Ayr in having the highest load- 
factor, while the capital expenditure is very moderate, being 
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Load Factors. 
Его. 5.--Municipal Undertakings. Curves relating Cost per Unit with Load Factor. 
Dotted lines 1895, full lines 1899. 


The result is that for 1899 the average total revenue was no more than £72:8 per kilowatt of plant capacity. It 
4°06d. per unit, while the value of the quantity total costs, | may be interesting to remember that of the total output of 
plus our estimate of the capital charges, was 4:08d. per unit. | 1,371,833 units sold at Halifax, 65:8 per cent. was sold to the 

In Table II. are set out in their order of merit the six | tramways and 6 per cent. for public lighting, the tramways 


Total Revenue. 
л 


* 
Cost in Pence per Unit sold. 


Output in Hundred thousand Units sold. 


Load Factors, 


Ета. 6.—Municipal Undertakings. Curves relating Costs per Unit with Load Factor. 
Dotted lines 1898, full lines 1899. 


towns, with municipal supply in 1898 and 1899, which held | contributed in return for their supply 47:2 per cent. of the 
lowest values for the quantity just referred to, and set forth | total revenue for current sold by the station. At Bradford 
in the last two oolumns of Table I. the traction supply was 25:6 per cent. of the total output, 

It is not without significance that the two stations at the | the motor load called for 19°2 per cent., and the publie 
head of this list in 1899 have a traction load. Halifax has lighting for 2:44 per cent. 
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In Figs. 8 and 4 are given curves showing the influence of 
output on costs. The values corresponding to the points in 
ihe several curves were obtained by taking the means of 
groups of stations of the same order of output and plotting 
them against the means of the output. In both sets of curves 
we have included a curve giving the corresponding mean load 
factor in order to obviate misleading deductions of the influ- 
ence of output. This curve of the load factor is, by the way, 


p 
— 


рей 
e 
Costs in Pence per Unit. 


Load Factor per Cent. 


Output in Million Units sold. 


1890 1897 1898 


Fia. 7.— Company Undertakings. Average Costs for years 1896, 1897, 
1898 and 1899. А 


interesting as showing that high load factors are generally 
associated with high outputs—at any rate in the section dealt 
with. Another point of interest is the dependence of the 
item of wages at the station on the output. The influence of 
output on fuel cost is less marked, although appreciable. 
Another curve which has been included in Fig. 4 is that of 
the total revenue. In order to avoid confusion the scale of 
ordinates of this curve has been displaced in respect to that 
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hand, oil, waste, water and stores, and repairs and main- 
tenance appear more dependent on variations of load factor 
Шап of output. | 


Company Undertakings.—In Table III. are recorded the 
results of working during 1898 and 1899 of about 88 company- 
owned stations. As in the case of the table referring to 
municipal concerns the record values are distinguished by 


heavy type. Instead of assuming 6 per cent. of the mean 
‚1 
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Ета. 8.—Company Undertakings. Average Costs for years 1896, 1897, 
1898 and 1899. 


capital as representing the capital charges on revenue, 7 per 
cent. is taken, and the last two columns give the values of the 
sum of this quantity with the total costs. Although blessed 
with a high output in combination with the highest load factor 
in the list, we think it is still highly creditable to the Charing 
Cross station to head the list with total costs at 1:18d. per unit. 
Even more commendable is the position of the St. James’ 
station in respect to the quantity in the last two columns in 
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Fic. 9.— Company Undertakings. 


Curves relating Costs per Unit with Output. 


Dotted lines 1898, ful] lines 1899. 


of the costs. It is only at outputs above a million units sold 
that the mean total revenue exceeds the mean values of the 
total costs plus 6 per cent. of the mean capital. 

Figs. 5 and 6 derive interest from the fact that the output 
does not rise continuously with the load factor, thus per- 
mitting of some conclusions as to the effects respectively of 
output and load factor on the various items of expenditure. 
Thus, from Fig. 5 the sensitiveness of ** Wages at station ” to 
variations of output appears fairly evident. On the other 


the list. Preston, with works costs at 1:02d. per unit and 
with generating costs at O-91d., worthily succeeds Sheffield, 
which in 1898 stood with generating costs at 0:93d. and works 
costs at 1:02d. Notting Hill again is lowest in the item of 
wages at station having bettered its own record of 1898. 
Although advantageously situated in this respect it is highly 
creditable that the little station at Pontypool should exhibit 
the lowest fuel costs in the table for 1899. The Newcastle 
and District Company show the lowest total revenue. Dover 
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comes out again with lowest management and property charges 
The averages of the table indicate in- 
creased economy in all the items of costs, and, rather sur- 
prisingly, a diminution in the load factor and the ratio of the 


at 0-867d. per unit. 
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it is somewhat surprising to find three London stations at the 
head of this list in 1899. The St. James’ station, while 
having total costs higher than the Charing Cross Company 
takes precedence by reason of lower capital expenditure—this 
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Output in Hundred thousani Units sold per Annum. 
Curves relating Costs per Unit with Output. 
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Dotted lines 1898, full lines, 1899. 


output to the plant capacity. These means are represented 
graphically in Figs. 7 and 8, the values from 1896 to 1899 
being there shown. | 

In Table IV. are given, in the order of merit, the six com- 
pany-worked stations which, in 1898 and 1899, held lowest 
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Fig. 11.—Company Undertakings. Curves relating Costs per Unit with 
Factor. 
Dotted lines 1893, full lines 1899. 


values for the quantity Total costs plus 7 per cent. of the 
mean capital expended.” With their necessarily high capital 
expenditure generally, in comparison with provincial stations, 


being £81:8 per kilowatt of generating plant installed, as 
compared with £138 in the case of the Chariag Cross 
Company. The two Newcastle companies have exchanged 
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Fia. 12.— Company Undertakings. Curves relating Costs per Unit with 
Load Factor. 
Dotted lines 1898, full liues 1899. 


places in the list through the changes in their respec- 
tive total costs. Preston occupies the sixth place with 
the low total costs of 1:72d. per unit, and the moderate 
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capital expenditure of £88-7 per kilowatt of generating plant 
installed. In Figs. 9 and 10 are plotted costs of working in 
relation to output. The mean values of the load factor have 
here again been included, and, as in the corresponding curves 
for municipal stations, high values for the load factor appear 
to be generally associated with the high outputs. Perhaps 
this is in large measure due to the fact that the high outputs 
are introduced by the London concerns, which also, in 
general, are characterised with high load factors. A point to 
be noticed in these curves is how apparently insensitive 
to variations either of output or of load factor are the 
items of Oil, waste, water, and stores,” “Repairs and 
maintenance at station,” and even ‘Management and 
property charges.“ 

It must be pointed out that the curves representing total 
revenue are not plotted on the same ordinate as the costs in 
either Fig. 10 or Fig. 12 in order to avoid the confusion which 
would otherwise occur through their re-crossing the curves of 
total costs plus capital charges. It may be mentioned that in 
the 1899 curves the total revenue obtained was generally 
under the total costs plus 7 per cent. of the capital expendi- 
ture for outputs under a million units in the year, and for load 
factors under 18 per cent. 

As in the case of municipal stations it may be seen from 
Figs. 9 and 11 that, while the item of Wages at station” 
depends on both conditions of output and load factor, it is 
particularly sensitive to variations in the former (viz., output). 
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THE ELECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL INDUSTRIES IN 1900. 


BY JOHN B. C. KERSHAW, F.I.C. 


Introduction.— The past year has not been marked by any 
striking discoveries or developments in connection with the 
electro-chemical and electro-metallurgical industries. The pro- 
cesses for the manufacture of alkalies and bleach, of chlorates, 
and of hypochlorites, and for the refining of copper and 
bullion, all show progress during 1900. Development in 
two industries—namely, the ozone and aluminium indus- 
tries—is retarded by the limited field of application for these 
products; but in the case of aluminium this is gradually 
being widened, and the consumption of the metal is increasing. 
The calcium carbide industry during 1900 has experienced the 
fall in prices long foretold by the writer, and for some months 
in the past year carbide could be obtained under cost price at 
several ports in Europe. This break in values has had serious 
effects upon the production. The processes for the extraction 
of zinc and copper directly from their ores, are still in the 
experimental stage of their development. Details of the 
various industries and processes are given under the respective 
headings below :— 


I. Alkalies and Bleach.—The number of factories engaged 
in the production of alkalies and bleach by the electrolytic 
method has increased to 27 during 1900, this increase being 
due to the fact that some of those in course of erection a year 
ago are now operating. Two electrolytic alkali factories have, 
however, ceased operations during the past year—namely, 
at Les Clavaux, in France, and at Rumford Falls, in America. 
The cessation in the former case is due to financial difficulties ; 
in the latter case the plant has been transferred to Berlin 
Falls, N.Y., where the products of the process are used in the 
manufacture of wood-pulp by the Burgess Sulphite Wood- 
Fibre Co. The process most widely adopted is that worked 
out originally by the Elektron ” Co., of Frankfort, and 
first operated by them at Griesheim in 1890. This company, 
two years ago, entered into a working agreement with the 
Elektrochemische Co, of Bitterfeld, and all the subsidiary 
companies promoted by these two pioneer firms are now 
operating under the technical supervision of the Frankfort 
company. Great secrecy is still maintained, and no 
ON details have been published concerning the process 
used. 


It was at one time reported to be а diaphragm process, but 
Ahrens has stated, during the past year, that it is a mercury 
process; that carbon anodes are used; and that a current of air 
is used to separate the amalgam from the unaltered mercury, 
as it passes from the cell. Works utilising this process are 
in operation at Griesheim, Bitterfeld (2), Rheinfelden, Lud- 
wigshafen, Westeregeln, Lamotte, Monthey, Slaviansk and 
Flix. The parent company has been very successful from a 
financial point of view, and in 1898 and 1899 dividends of 
16 per cent. upon its ordinary share capital were paid. 
Whether the subsidiary undertakings will prove equally 
remunerative remains to be seen; but the costs of power 
and the prices that can be obtained for the finished 
products, must necessarily vary in the different countries in 
Europe. 

The process next in point of importance is the Castner- 
Kellner. This is now being operated at Weston Point, at 
Osternienberg and at Niagara Falls; while a modified form 
of the Castner cell has been devised by Solway & Co., of 
Brussels, and is being utilised at the works at Genappe, in 
Belgium, and at Donetz, in Russia, This process is also a 
mercury one. The pioneer works at Weston Point have been 
very successful ; 4,000 m.». is now utilised at this works, and 
dividends of 8 per cent. upon the ordinary share capital 
have been regularly paid since the works commenced full 
operations. The chief events of the past year in connectiou 
with this process have been the delivery of judgment in the 
appeal case, Castner-Kellner Alkali Co. v. The Commercial 
Development Corporation " and the flotation of the Castner 
Electrolytic Alkali Co. in the United States. The appeal went 
against the Castner-Kellner Co. As the House of Lords has 
now given its decision, the case is finally settled, but the 
adverse judgment does not affect the position of the Castner- 
Kellner Company, for the whole fight has been over a patent 
which is not worked by that company. 


The company flotation in America has been for the purpose 
of increasing the existing factory at Niagara Falls. The new 
company has a capital of £624,000. It pays two-thirds of 
this for the factory of the Mathieson Alkali Co., at Niagara 
Falls, where 2,000 н.р. is now utilised by the Castner process, 
and also obtains control of the Castner patents in the United 
States of America. £150,000 is to be expended upon 
increasing the capacity of the plant to 6,000 E. p., and £58,000 
will remain as working capital. 


The Hargreaves-Bird process is still only operated at two 
localities, namely, at Farnworth, and at Chauny, near Paris ; 
but the first unit of plant in the large works at Middlewich, 
in Cheshire, is expected to be ready for operation early in 1901, 
A company has also been formed to purchase the patents and 
work the process in Spain, but no details of this new develop- 
ment have yet been published. 


As regards the remaining processes, the Hulin process has 
been financially unsuccessful at Les Clavaux, and these works 
are now stopped; the Richardson and Holland process has 
passed through another year, chequered by the customary 
“temporary stoppages for improvements”; and the Rhodin 
process is about to receive trial on an extended industrial 
scale at Sault Sainte Marie, in America. It is in this quarter 
of the world, in fact, that the most important developments. 
are now occurring in the electrolytic alkali industry ; for, in 
addition to the enlargement, referred to above, of the Mathieson 
factory at Niagara, two electrolytic alkali works are in course 
of erection at Saulte Sainte Marie, and a third new works is 
being built at Niagara. Atthe latter the Ackers process is to be 
used, this being similar in principle to the Hulin process, and. 
characterised by the use of fused salt as electrolyte, with molten 
lead as cathode material. These three new factories are 
expected to be in operation before the end of 1901. Other 
processes in actual use are the Le Sueur, at Berlin 
Falls; the Outhenin Chalandre, at Chevres, Montiers and 
St. Marcel; the Spilker and Lowe, at Leopoldschall; and 
the Oestr. Verein. f. Chem. Production process (a gravity 
process), at Aussig, in Austria. The total number of factories 
in operation and building at the end of 1900 is 30, distributed. 
as shown in the following table. 
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Electrolytic Alkali Factories, in Operation or Building, at the 
End of 1900. 


In operation. Building. 


No. | Horse-power. No. 


,, ылы КЫНКЫ 8 11,150 0 
France and Switzerland .................. 7 24,000 0 
United Kingdom ........................... 5 7,020 0 
RIOD Mv cT ó 5,500 0 
United sse... 2 2,700 2 
Austria, Spain, Belgium, Italy ............ 4 4,000 1 
ohn. ы RR RR 


52,570 ó 


Aluminium.—' The European producers of aluminium still 
maintain their attitude of reserve with regard to their annual 
output of the new metal, and refuse to give any figures for 

ublication. Unofficial estimates of the past year's production 
or the eight works now engaged in the industry rangefrom 5,000 
tons to 7,500 tons. The writer is inclined to regard the lower 
of these limits as nearest to the 1900 world production. 'The 
Pittsburg Reduction Co., of Niagara Falls, is still the largest 
single producing firm, the 1899 output of the two works 
located at this spot having been officially given as equal to 
2,990 tons, while the 1900 output is expected to exceed this 
total by some hundreds of tons. The fall in the price of 
calcium carbide which has occurred during 1900 will, however, 
not be without its effects upon the aluminium industry, for all 
the European aluminium works have taken up carbide manu- 
facture, and now that this has ceased to yield any profit, а 
larger proportion of their power will be devoted to the produc- 
tion of aluminium. 

During 1900 the number of works produciug aluminium 
has been increased by one—the works of the Société Anonyme 
pour l'Industrie de l'Aluminium, at Lend Gastein, Austria, 
having been started. A fall of 63 metres on the River Achen 
is utilised, and 5,000 н.р. has been developed. The original 
Neuhausen Aluminium Co. now controls three works— 
namely, at Neuhausen, at Rheinfelden, and at Lend Gastein ; 
and if the whole of the 14,000 нр. available in these works 
were devoted to the production of the new metal, the output 
would exceed that of the Pittsburgcompany. The latter com- 
pany has, however, been extending its works, and it has now 
generating and tranforming machinery equal to 10,000 н.р. 
installed at Niagara Falls. The whole of this is to be devoted 
to aluminium production in the coming year. 

With regard to new developments, the Pittsburg Aluminium 
Co. are building a factory at Shawinigan Falls, in Canada, 
which is expected to be ready for operation in 1901. A 
5,000 u.r. plant is being installed, but it is doubtful whether 
the whole of this will be devoted to the manufacture of 
aluminium. 

The total power now available for aluminium production is 
56,000 H. ., but not more than one-half of this is at present 
utilised in the manufacture of the metal. The eight works 
engaged in the production are located as follows: Niagara 
Falls (2), Foyers, Neuhausen, Rheinfelden, Lend Gastein, 
Le Praz, St. Michel. 

No new aluminium extracting process of any practical value 
has made its appearance daring 1900; and all the factories 
engaged in the industry operate either the Herault or the Hall 
process. It is interesting to note that the English Herault 
patent expires in 1901, and that the British Aluminium Co. have 
filed an applicatlon praying for an extension of the life of this 
patent.* In America, judgment has been at last delivered in 
the protracted patent case concerning the Bradley patents. The 
Cowles Company, who own these patents, have been successful 
in their suit, anditis expected that all companies carrying on 
electric furnace operations will have to obtain licences from 
the Cleveland Electric Smelting Co. This may affect the 
position of the Pittsburg Reduction Co. 

The selling price of aluminium in sheet, bar, or rod form, 
has undergone no material change during the past year. 
Aluminium for electrical purposes is being sold under cost 
price in America, viz., at 1s. 24d. per pound at the point of 

* The Electrician, November, 1900. 


consumption. In this country the charge for aluminium in 
the form of wire is 1s. 614. per pound for large orders. 
The applications of aluminium have not undergone any 
great extension during 1900, but the exhibits of this metal 
at the Paris Exhibition are expected to assist materially in 
the development of this side of the industry. Its use for 
electrical conductors is still chiefly confined to America. 
On this side of the Atlantic there is a disposition to doubt 
its durability when exposed to atmospheric influences. 
Reports upon the earlier overhead lines of the metal in 
California and elsewhere are beginning to appear; these 
are on the whole favourable to the new metal. Where 
breaks have occurred, they are generally traced to bad 
lengths of wire. In this country the only practical instal- 
lation of aluminium is at Northallerton, in Yorkshire, in 
connection with a small lighting station.* 

One of the most striking developments of the past year in 
connection with the utilisation of aluminium, has been the 
success of Heraeus, of Hanau, in Germany, in jointing 
the metal by a new method of autogenous soldering. 
For many years the difficulty of soldering aluminium by 
any of the ordinary methods has hindered the application of 
the new metal in the industries and the arts. Many solders 
have been invented, but with the exception of that of 
Richards’, none of these have given strong and durable joints. 
Heraeus makes use of the fact that at a certain temperature, 
far below its melting point, aluminium becomes plastic and 
can be kneaded. The edges of the plate or ends of the wires 
to be joined, are raised to and maintained at this temperature, 
and are kneaded together until an homogenous mass of metal 
has been produced at the point of contact. 

At the Paris Exhibition a wire 5ft. long, made up of 12 
shorter pieces soldered together by the Heraeus method, 
attracted considerable attention. 

It is expected by the inventor that the new method will 
prove servicable in manufacturing large vessels of aluminium 
for chemical purposes, and a vessel has already been con- 
structed by the new method out of five separate pieces of 
aluminium plate 10mm. thick, with a capacity of 27 cubic ft. 
This vessel has stood a test of 5 atmospheres internal pressure 
without showing any leakage at the joints. 

The interest in the various alloys of aluminium increases, 
as it becomes more and more apparent that the uses of the 
unalloyed metal are very restricted. In France separate 
companies have been floated to take up the manufacture of 
special alloys of the light metal, and ''Partinium" and 
* Albradium "—two of these alloys—are expected to have a 
wide field of usefulness. The former is an alloy of aluminium 
and tungsten, and it is used in the motor car industry for 
portions of the structural work of the carriages. The latter 
is an alloy containing copper, nickel, zinc, phosphorus, and 
aluminium, and it takes a polish equal to that of silver. 
Another series of alloys of the light metal made in France 
contain tin, copper, zinc, and aluminium. The specific 
gravities of these alloys varies between 2:8 and 7:1. They 
are used for casting the more delicate parts of instruments 
and machines which have hitherto been made entirely by 
the lathe. Regarding other applications of aluminium— 
military outfits, boat building, printing, and metallurgical 
reductions—there is little new to report during the past year. 

The campaign in South Africa gave a brief boom to the 
trade in aluminium camp outfits. The use of aluminium for 
printing purposes is slowly making headway in England; 
more quickly in Germany and in the United States 
The Goldschmidt process for obtaining high temperatures for 
welding purposes, by means of a mixture called Thermit ” 
(aluminium powder and oxide of iron), has attracted much 
attention during 1900; but it was fully described two years 
ago and little has been added to the information then 
given. The Times, however, regarded it as a new invention, 
and devoted a colnmn to its description in September last. 

Calcium Carbide.—The chief event of the past year has been 
the heavy fall in the selling price of carbide—a fall which has 
put a sudden end to the boom” in carbide commencing in 
1897. This financial collapse had been foreseen by the 


* The Electrician, October 20, 1900. 
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writer and by others who had made a special study of the 
growth of this new industry, and it is but the inevitable result 
of the over-speculation that attended the boom,” and of the 
over-production to which that speculation gave rise. At the 
commencement of the year carbide was selling for £15 to £20 
per ton at the various localities in Europe where it was manu- 
factured. Six months later carbide could be obtained f.o.b. 
at Hamburg or Rotterdam for £10. 10s. per ton, this price 
inclading packages and freight to the two ports named. The 
carbide factories cannot, in most cases, make any profit at this 
low price, and many of them have closed down for an 
indefinite time, while others are using their power for the 
manufacture of electro-chemical products. At the annual 
meeting of the German Acetylene Congress at Dusseldorf, in 
September, 1900, the future of the industry was the subject 
of а somewhat heated discussion. And Liebetanz stated his 
conviction that many of the recently-built carbide works run 
by water-power were badly placed, and would never pay. In 
his opinion carbide works deriving their power from blast- 
furnace gases, in the centre of manufacturing districts, will 
be built in the next few years, and will compete successfully 
with the water-power factories situated in remote corners of 
Europe. Dr. Munsterberg, of Berlin, objected to this threat 
of increased competition, and stated that every carbide works 
in operation was losing money at the prices raling in Septem- 
ber. In his opinion a price of £15 per ton would have to be 
regained before profits could be made by existing works. The 
writer doubts, however, whether the price of carbide can be 
restored to this figure now that the supply has overtaken the 
demand, and it is more probable that the future price will 
fluctuate between £10 and £12 per ton, and that those fac- 
tories which cannot manufacture at this figure will devote 
their electrical power to other purposes.* 

The fall in price of carbide is an undoubted gain to those 
interested in the acetylene lighting business, for it reduces 
by 80 to 50 per cent. the cost of their raw material, 
and will enable acetylene to compete as an illuminant on 
much more favourable terms with gas and oil. This view 
found expression in several speeches at the Dusseldorf 
Congress, and there will be a strong and interested opposition 
from this quarter to any attempt on the part of carbide 
manufacturers to restore the old level of prices. 

There are already 34 central supply stations for acetylene 
gas in operation in Europe, and five in U. S.A. The use of 
the new illuminant for railway carriage lighting is also 
extending rapidly on the Continent. Dr. Rose estimates that 
the consumption of carbide by the Prussian State Railway in 
1900 for this purpose will amount to 8,000 tons. 

The number of acetylene supply stations now in existence 
has enabled reliable figures to be obtained for the actual cost 
of the gas, when generating, purifying and distributing 
charges have been met. Although carbide has been greatly 
improved in quality since the early days of the industry, 
purification of the acetylene gas is still absolutely essential; and 
on this account the use of small domestic generators is not 
extending in localities where central supply stations can be 
operated under favourable conditions. The prices charged by 
these central supply stations for acetylene gas in Europe have 
ranged from 493. to 75s. per 1,000 cubic ft. In England the 
price charged at a central supply station in Kent is 60s. The 
fall in the price of carbide will, of course, be followed by a drop 
of from 20 per cent. to 80 per cent. in these charges for 
acetylene gas, but acetylene at 458. per 1,000 cubic ft. is 
only equal to coal gas at 4s. 6d. per 1,000 cubic ft., and 
its use will therefore still be restricted to country districts 
where oil is its chief rival. 

Owing to the unsettled state of the industry no estimate of 
the amount of carbide produced in Europe or America during 
1900 can be relied upon. 

The number of works built for manufacturing carbide now 
exceeds 100, but it is safe to prophesy that not one of these 
has been employing the whole of its available power for 
carbide production during the past year. Several companies 

* In this connection it is interesting to note that the Union Carbide Co., 
of U. S. A., are selling carbide packed for export at £12 per ton, and that 


large amounts have been exported by this company to Europe and to the 
Far East. | 


have failed, others have undergone reconstruction (the modern 

method of escaping failure) and many works have tem- 

porarily suspended operations. A French authority has 

estimated that the world's production of carbide in 1900 

would equal 256,000 tons. If one divides this total by three 

Fs quotient will, in the writer's opinion, be nearer the actual 
gure. 

As regards the production of carbide in the United King- 
dom, the British Aluminium Co. have now taken the manu- 
facture into their own hands at Foyers, and, if required, can 
produce 8,000 tons of carbide per annum. The Acetylene 
Illuminating Co., who formerly rented the power, now confine 
their activity to distributing this carbide to the consumer. 
They have, however, taken up the installation of central 
supply stations as a branch of their business, and have made 
some progress in this direction during the year. 

There have been one or two judgments of interest delivered 
during 1900 relating to carbide patents. In France, the 
Bullier patents have been upheld, and all companies which do 
not operate under these patents will now have to look forward 
to infringement proceedings. In this country, the Acetylene 
Illuminating Co. have won a similar case against the Midland 
Acetylene Co., but as the latter company is in liquidation, 
and did not defend the suit, the victory is not of much prac- 
tical value. The United Alkali Co. have, however, now 
commenced to manufacture carbide in Lancashire, and it 
will be of interest to see whether the company claiming a 
monopoly of carbide manufacture under the Wilson patents 
will venture to fight this much more important and wealthy 
corporation. 


Chlorates of Potash and Soda. —The number of works 
producing chlorates by the electrolytic method has been 
increased by one since the date of the last report, & small 
factory at Alby, in Sweden, having commenced operations 
towards the end of 1899. The total number of electrolytic 
chlorate factories is now 11, situated as follows: United 
States three, France two, Sweden two, Germany two, Austria 
one, Switzerland one. These 11 factories have about 
40,000 н.р. available for the manufacture of chlorates, but 
the majority of them have produced carbide and other electro- 
chemicals in addition to chlorates during the past year, and it 
is impossible to give any reliable estimate of their output of 
chlorates during 1900. It is, however, probable that the pro- 
portion of the world’s total consumption of chlorates supplied 
by the electrolytic works is gradually increasing, and that the 
old Liebig process is losing ground. Guillet in a recent 
survey of the French chemical industry, estimated the output of 
chlorates in France in 1899 at 3,850 tons, of which total 8,000 
tons was supplied by the two electrolytic works at St. Michel 
and Chedde, in Savoy, and only 850 tons by the two older 
factories using the Liebig process. The discovery of Miiller 
that the addition of a small quantity of potassium chromate: 
to the electrolytic cell greatly increases the yield of chlorate 
per electrical horse-power hour (according to Hausserman this 
addition doubles the practical output) will no doubt be gene- 
rally adopted in the electrolytic works, and it would therefore 
seem probable that before 1905 the Liebig process of chlorate 
manufacture will cease to be worked. Another improvement 
in the working of the chlorate cell, which may lead to 
important practical results, is that described in a recent 
German patent. This depends upon the use of a small 
quantity of alumina in the cell, in order to combine with the 
sodium hydrate as it forms at the cathode, and thus reduce 
the losses resulting from secondary electrolysis. The efficiency 
of the chlorate cell as originally worked was only about 
20 per cent., so there is wide margin for improvement. 

During the past year Carlsen has published some details of 
the process worked at Mansboe, in Sweden. No diaphragms 
are employed in the cell, which is charged with an alkaline 
electrolyte; and this claim in the original patent granted to 
Carlsen (Swedish patent 3,614 of 1890) is held to invalidate 
the later patents of Kellner and of Schuckert & Cie. relating to 
the addition of alkalies to a chlorate cell. As the writer has 
frequently pointed out, however, most chlorate patents are 
invalid, and Carlsen himself was anticipated by Charles Watt 
in his patent No. 18,755 of 1851. 
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The price of chlorates has increased 20 per cent. 
during the past year. On December 81, 1899, chlorate 
of potash was selling for 84d. per pound in South Lancashire, 
and 12 months later it was quoted at 82d., the rise of fd. per 
pound being chiefly due to the advance in the cost of fuel. 

The chief event of the year in the chlorate industry has 
been the trial of the law case St. Helens Corporation v. United 
Alkali Co., arising out of the disastrous explosion of a chlorate 
store at one of the works of the latter company at St. Helens 
in May, 1899. The Corporation claimed £5,000 damages for 
the destruction of a gas-holder at the Corporation Gas Works. 
The United Alkali Co. denied liability, asserting that chlorate 
of potash yer se was not previously regarded as an explosive. 
After a lengthy trial the jury decided that the company ought 
to have known that chlorate of potash per se was an explosive 
under certain conditions, and that proper precautions ought 
to have been taken to prevent these conditions arising in 
their works. Judgment was given in accordance with this 
verdict ; other claims for damages will now probably be 
settled by arbitration. The practical result of this explosion 
should be the banishment of all wood and other inflammable 
materials from the buildings in which chlorates are made 
or stored. 


Copper.—The past year has been marked by a continuance 
of the high prices first obtained in 1899, for all classes and 
brands of copper. The control of the market by the Amal- 
gamated Copper Co., of New Jersey, which seemed to be 
weakening towards the end of 1899, has been strengthened 
during 1900, and there appears to be little chance at present 
of copper sinking back to its former level of price—about £50 
per ton.* The new mining companies which were floated 
during 1899 have not yet had much effect upon the visible 
supplies of the metal, and the world’s output of copper for 
1900 will not be greatly in excess of that for 1899, when 
470,000 tons were produced. 

Of this total it is now estimated that 44 per cent. is refined 
by electrolysis in the 42 refineries of Europe, America, and 
the Far East. These 42 refineries are situated as follows: 
America, 8; Germany, 9; France, 8; England, 7; Austria, 
4; Russia, 8; Japan, 2; Australia, 1. 

Only one of these — that at Papenburg, in Germany— 
starts with the ore as raw material; the remaining 41 use 
black or bessemerised copper for their anodes. The process 
used at Papenburg is that of Hoepfner, and is combined with 
a nickel-extracting process. Very few details have yet been 
published concerning the practical operation of this plant, and 
it is not yet proved that the process is a financial success. 
A similar works was to have been established at Hamilton, 
Ontario, but some hitch has occurred in this development, 
and for the moment the installation of the Hoepfner process 
at this place is suspended. 

The latest estimates for the production of electrolytic 
copper by the American and European refineries give a total 
of 210,000 tons, divided as follows: U. S.A., 172,880 tons; 
Europe, 37,670 tons. 

Several new copper refining processes have been described 
during 1900, but it does not appear than any of these are yet 
worked upon an industrial scale. s 

In America the Arlington Copper Co.“ proposes to extract 
the copper from a poor ore—mined in New Jersey—by roast- 
ing, crushing and leaching with sulphuric acid, and electro- 
lysing the resultant solution of copper sulphate. The ore 
contains 2 per cent. copper and a 90 per cent. extraction is 
expected. In England Cowper-Coles proposes to deposit tubes 
and other hollow articles, by means of a mandrel vertically 
placed in the depositing vat, and revolving at a high speed. 
The friction of the electrolyte is said to conduce to smooth 
and dense deposits of the metal, and agate burnishers—or 
strips of skin—are thus dispensed with. There would seem 
to be no doubt that this method yields satisfactory deposits, 
but the priority of Cowper-Coles’ patent protecting this feature 


— —— — 


* Asa result of the maintenance of copper at a price above £70 per ton, 
it is interesting to note that the Rio Tinto Co. paid an 80 per cent. divi- 
dend to its shareholders for the year 1899, and carried large sums forward 
and to reserve. This proves the correctness of the opinion that copper can be 
; АЙ at present for about £40 per ton, and that the surplus is clear 
proht. 


is disputed by Wilde; and, according to Lees, the method had 
been in use at Owens College for some years before Cowper- 
Coles’ patent application was filed. Litigation may, therefore, 
be expected if Cowper-Coles attempts to enforce the claims 
of his patent No. 16,210 of 1899. 


Hypochlorites.—The electrolytic methods of producing hypo- 
chlorite of soda solutions for bleaching wood pulp and textile 
goods are making progress; but it is exceedingly difficult to 
obtain any reliable information concerning the actual number 
of works and factories using these methods, or any accurate 
figures for the aggregate horse-power employed. The mathods 
have been most widely adopted on the Continent of Europe ; 
and in Germany, Austria and Russia a large number of the 
textile bleaching works аге now using electrolysed salt solu- 
tions in place of bleaching powder. The latest available in- 
tormation relating to the various modifications of the original 
cell, described by Charles Watt in English patent No. 18,755 
of 1851, is given below. 

The Hermite form of cell is in use at Stjernfors, in 
Norway, for bleaching sulphite wood pulp. The daily output 
of this mill is 1,750kgs. pulp, using 187kgs. salt and 75 fl. p. 
It is also in use for a similar purpose at Essonnes, and at a 
large number of other paper works in France. The use of 
electrolysed sea water prepared in the Hermite cell for 
sterilising or disinfecting sewage has not proved a success, 
and the installations at Worthing, Lytham, Ipswich, and 
other places are, the writer believes, all dismantled. At 
Havana, in Cuba, however, & similar process is stated to be 
working successfully. The Kellner hypochlorite cell is in 
use at Hallein, near Salzburg, in Austria, where 20,000kgs. of 
wood pulp is being produced per day. It is also used at the 
paper works near Gratz, in the ‘same country, and at the 
Kellner-Partington Paper Pulp Oo.’s new works in Norway. 
Gebauer & Co., of Charlottenburg, have undertaken the intro- 
duction of this cell in the textile industries of Europe, and it 
has already been installed in a large number of bleaching 
works in Germany, Switzerland, Holland, and Russia. With 
the latest form of Kellner cell a 10 per cent. salt solution is 
used, and a 50 per cent. current efficiency is said to be 
obtained. 

The Vogelsang cell is in use in a large number of textile 
factories in South Germany, but no new facts have been 
published concerning its progress during 1900. The hypo- 
chlorite cell patented by Haas and Oettel differs from those 
named above in that carbon is used for anode material in 
place of platinum. This, of course, greatly reduces the 
original cost of the cell but it necessitates the settling or 
filtration of the electrolysed solution before use. A very full 
description of this cell has recently been published by Oettel, 
who claims that it is the most efficient of all the cells in use 
when producing hypochlorite solutions of high concentration. 
The cell is in practical operation at the wool-bleaching works 
of Wolle, at Aue, in Saxony. 

Other h orite cells, concerning which no fresh 
information has been published during 1900, are the Corbin, 
the Stefanow, and the Woolf. The first is in use at Nancy, 
the second at many places in Southern Russia, while the 
third is used for disinfecting purposes at Havana, in Cuba. 
No English bleaching firm has yet adopted the electrolytic 
method for preparing hypochlorite solutions; but the trials 
to which reference was made in the last report are being con- 
tinued at Bradford, and doubtless the results obtained will be 
published during the present year. 

(То be concluded.) 


BOOKS RECEIVED. 
Copies of any of the undermentioned works can be had from The Electrician Office 
post frec, an receipt of published price. 
* Dynamo-Maschinen ihre Berechnung und Construction durch 
praktische Beispiele erläutert.” By J. P. Bradwell. 3 vols. 
(Potsdam : A. Stein.) 2m. each. 


* Alphabetical Lists of United States Patentees and Inventions for 
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PATENTS EXPIRING IN 1901. 


The following is a list of the patents of interest to electrical 
engineers which (unless specially extended by recommenda- 
tion of the Judicial Committee of the Privy Council) will 
expire during the present year. The list includes only those 
patents of 1887 which have been kept in force up to date by 
payment of the renewal fees :— 


(1887) No. Name of patentee. | Subject of patent. 
= : а 3 
Jan. 4 123 H. C. Sergeant . Valve for direct - acting engines. 
Jan. 7 254 W. Chadburn Elec. communicating apparat us. 
Jan. 15 666 Reinh'rd Mannesm'nn Tubes. 
& Max Mannesmann 
Jan. 15 683 Alexander Siemens... ; Holophotes. 
Jan. 15 701 S. Z. de Ferranti...... Electrical meters. 
Jan. 15 702 S. Z. de Ferranti Dynamo: electrical machines. 
Jan. 26 1,201 A. MacLaine Steam piston packing. 
Feb. 7 1,904 Gisbert Kapp, W. H. Transformers. | 
^. Snell, and J. M. V. 
Money Kent | 
Feb. 7 1.914 R. McLaren Young .. ' Lubricators. 
Feb. 16 | 2442 T. Tripp ' Metallic packing for pistons, &c. 
Feb. 22 | 2,785 J. H. Knight ......... , Oil engines. 
Feb. 24 | 2,851 T. Parker............ .. | Automatic switch. 
Mar. 11 5,744 J. Richard-on and B. Valve gear for steam engines. 
| R. Rowland | | 
Маг. 16 | 3,989 P. Brotherhood ...... , Three-cylinder steam engines. 
Mar. 21 | 4,225 G. Hookham ......... i Electricity meters. 
Mar. 29 | 4,664 E. H. Cowles and Electric furnaces. 
A. H. Cowles | 
Mar. 29 4, 676 С. Westinghouse, jun. Fluid pressure automatic brakes. 
Apr. 12 | 5,5312 Hon. C. A. Parsons... Turbines. 
Apr. 18 | 5,648 J. H. Holmes Switches. 
Apr. 20 5, 750 J. Metcalfe and E. Injectors for steam boilers. 
Davies | 
Apr. 20 | 5,751 E. Davies and J. | Injectors, &c., for steam boilers. 
ı Metcalfe 
Apr. 23 | 5,951 W. D. Priestman and Oil engines. 
| S. Priestman | 
Apr. 25 | 6,007 J. and G. Weir Steam condensers, 
May 4 | 6,555 J. Allerton and F. Mori Appliances for lighting safety 
| | (electric) lamps. 
May 12 | 6,987 | A. Siemens .......... Electric arc lamps. 
May 25 | 7,618 W. M. Mordey & Maj. Transformers. 
Gen. C. E. Webber | 
May 25 | 7,623 Sir E. Green, Ваг-.... Fuel economisers. 
June 8 | 8,228 . The Babcock £ Wilcox Boilers. 
| Co. (N.Y.) & C. A. | 
' Knight 
June 8 | 8,262 | W. M. Mordey......... Dynamos. 
June 20 | 8,856 H. Aron Electric meters. 
June 24 | 8,999 | W. Horsfall ............ Dust destructors. 
July 12 | 9,725 G. Westinghouse, jun. Dynamo-electric machines, 
July 12 | 9,726 G. Westinghouse, jun. Armatures. 
July 12 | 9,727 G. Westinghouse, jun. Commutators. 
July 12 | 9,728 G. Westinghouse, jun. | Electric converters and boxes 
for same, 
July 12 | 9,729 G. Westinghouse, jun. Electric converters. 
July 12 | 9,750 G. Westinghouse, jun. Voltmeters. 
July 12 | 9,731 G. Westinghouse, jun. Ammeters. 
July 12 | 9,752 G. Westinghouse, jun. Electrical indicators. 
July 12 | 9,755 G. Westinghouse, jun. Apparatus for regulating elec- 
| trical circuits. 
July 12 | 9,734 G. Westinghouse, jun. Means for transmitting electri- 
| city to a distance. 
July 12 9.755 G. Westinghouse, jun. Electrical distribution apparatus 
July 12 | 9,736 G. Westinghouse, jun. Connections between alternate- 
| current generators. 
July 12 | 9,757 G. Westinghouse, jun. Apparat us for electrical distri- 
| , bution and conversion. 
July 12 | 9,738 G. Westinghouse, jun. Apparatus for electrical distri- 
| | bution and conversion. 
July 12 | 9,739 G. Westinghouse, jun. Automatic controlling apparatus 
| . for electrical circuits. 
July 12 9,740 G. Westinghouse, jun. Apparatus for elec. distribution. 
July 12 | 9,741 G. Westinghouse, jun. Apparatus for distributing elec- 
tricity to railways, &c. 
July 12 | 9,742 G. Westinghouse, jun. | Apparatus for controlling elec- 
, trical currents, 
July 12 | 9,745 G. Westinghouse, jun. Incandescent lamp sockets. 
July 12 9,744 G. Westinghouse, jun. Cables. 
July 12 9, 745 G. Westinghouse, jun. Transformers. 
July 16 | 9,986 S. E. Howell ......... Boiler tubes. 
July 29 10,545 А. Normand et Cie... Steam engines. 
Aug. 13 11,065 | I. Jackson | Belt fastener. 
Aug. 25 | 11,502 E. F. H. H. Lauckert Dynamo-electric and electro- 
dynamic machines, 
Aug. 24 11,543 H. Tudor ............... Accumulators. 


Sept. 15 12,452 W. D. Priestman and Hot-air engines. 
| S. Priestman 


с — — — 2 — 


Date No. 


(1887). Name of patentee. Subject of patent. 
Sept. 26 | 12,986 | J. Vicars, T. Vicars, | Mechanical stokers. 


aod J. Vicars, jun. 


| 
| 
Sept. 27 : 15,092 | Société A. Cruto et | Incandescent lamp filaments. 
| Cie 
Oct. 15 14,024 N. де Bernardo ...... Accumulators. 
Oct. 28 14,710 | L. Serpollet ............ Steam boilers. 
Oct. 31 ,14,783 | J. C. Dobbie............ Mariner's compass. 
Nov. 8 | 15,252 | E. Berliner Apparatus for reproducing 
sounds. 
Nov. 11 15,455 W. S. Rogers Apparatus for connecting a num- 
ber of electrical conductors to 
| one main conductor. 
Nov. 12 15,484 | Philip Cardew......... Safety devices. 
Nov. 26 16,258 | T. S. Melnnes Engine indicators. 
Dec. 10 17,047 ! Frank King ............ Accumulators. 
Dec. 24 17,168 | W. S. Smith, jun. ... | Apparatus for covering or insu- 
lating wire. 


TROLLEY TRAMWAY v. MAGNETIC OBSERVATORY, 


The present stage of the disagreement between the 
authorities of Kew Observatory and the London United 
Tramways Co. is well indicated in the following extracts from 
recent issues of The Times. Our first extract is from a com- 
munication printed in The Times on Christmas Day :— 


Stretching westwards from Shepherd's Bush to Acton and from Ham- 
mersmith-broadway towards Kew and Brentford are several miles of 
tramway, which for some time have been completely equipped with every- 
thing necessary for electric traction, At Chiswick a large generating 
station, whose tall chimney is the most conspicuous object in the landscape 
of those parts, is ready to supply current to drive the cara along those 
tramways, and at the adjacent depót the cars themselves —the most roomy 
and comfortable yet seen in the streets of London—are standing in scores, 
waiting to begin their work. The state of affairs, in short, is such that at 
a few minutes’ notice, since the boilere are now constantly under steam, 
an efficient service of electric trams could be started on these lines, But, 
in fact, as yet not a single electric car has set out from the yard, and the 
people of West London are being debarred from enjoying the advantages 
of electric traction which Parliament has granted them. The reason for 
this delay in the opening of the first system of electric tramways seen in 
London is to be found in the action of the authorities who preside over Kew 
Observatory, combined with the inaction of the Board of Trade 
It is feared that the running of electric trams in West London will impair 
the scientific value of the magnetic observations at Kew, since it will be 
impossible to tell whether any particular indication recorded by the instru- 
ments is due to natural magnetic disturbances in the earth or to artificial 
disturbances proceeding from the tram lines. To prevent such a fate from 
falling upon magnetic observatories, Parliament has left it to the Board of 
Trade to see that adequate safeguards are provided by those who carry on 
electric tramway undertakings. In the present case the Board has for 
something like two years been engaged in negotiations with the parties 
concerned—the West London and other electric tramway and railway com- 
panies and the scientific men who watch over the interests of magnetic 
observatories. The latter desired that the London United Tramways 
Co.'s lines should be installed in such a way that the difference in potential 
between any section of rail and the earth in its immediate vicinity should 
not exceed one-fifth of а volt, although 7 volts is the limit ordinarily 
allowed by the Board's standard regulations. They suggested that this 
might be ensured by the use of an insulated return, and a scheme of the 
sort was proposed, in which there were two trolleys on each car and two 
overhead wires above each track, the current being conveyed to the car by 
one and returning by the other. "This plau minünised the chance of stray 
currents in the earth, but it had grave disadvantages of its own, from the 
point of view both of the company and the public, which seemed to render 
it undesirable, if not impracticable. Many people гедага the two overhead 
wires required with the ordinary trolley system as a serious disfigurement 
to the streets, but with this plan the minimum number is four, and in 
places it would be necessary to have as many as 13, including 
guard wires, The tramway compauy looked askance at the heavy 
expenditure that would be entailed both in first cost and in 
maintenance, it considered that the frequency of the service it 
would be able to afford would be reduced, and it feared that for 
reasons of economical working a potential difference of 1,000 volts would 
be required between each pair of wires, in place of the 500 now prescribed, 
in the interests of public safety, as the maximum by the Board of 'Trade's 
regulations. It also pointed out, as an interesting commentary on the 
requirements of Kew, that at the present time, with none of its own 
generators at work, a difference of potential has been measured in the 
lines, amounting to as much as four-fifths of a volt, presumably owing to 
stray currents from the Central London Railway or other electrical under- 
takings which are carrying on their business without interference, That 
is to say, the lines at Chiswick, quite apart from the operations of the 
tramway, are already the seat of electrical disturbances four times more 
intense than the maximum suggested by Kew as necesxary for its own 
protection, and it need scarcely be remarked that this state of affairs, 
which, if Kew’a own calculations are correct, should already have affected 
the instruments, would not be altered for the better, no matter what 
outlay on insulated returns were imposed on the London United Tramways. 
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Та order to solve the difficulty the Board of Trade appointed а com- 
mittee of representatives of the interest involved, and this last met on 
Oct. 21, when, after after a long discussion, it was unanimously agreed that 
the Board of Trade should draw up such regulations as appeared to meet the 
case. Thatdecision wasarrived at morethan seven weeks ago, butthe promised 
regulations have not yet been issued, and the matter remainsunsettled .. 
Those who appreciate the enormous services which have been rendered to 
the world by pure scientific research will regret the discontinuance of the 
Kew magnetic observations, if that be inevitable, but at the same time 
they may reflect that magnetic storms are not a local peculiarity confined 
to Kew, and that observations of them, which, after all, are only a small 
part of Kew's work, can quite well be made in other parts of the country 
where electric trams are not likely to penetrate. The removal 
of the instruments elsewhere, which was suggested as а way out of 
the difficulty, and to the cost of which the tramway company has 
offered to contribute to а reasonable extent, would, it is true, mean 
interrupting the continuity of a long series of observations. But 
at many other observatories, Greenwich for example, even longer series 
are in existence, equally applicable to such а purpose as the establishment 
of a general connection between sun spots and terrestrial magnetism, which 
was specifically referred to by the Astronomer Royal at the last meeting of the 
committee. Kew, again, is conveniently near to town, and the possibility 
of combining enjoyment of its amenities with the pursuit of pure science 
is doubtless not without attraction even for the most purely scientific 
mind. If, however, personal considerations of this kind are to be taken 
iuto serious account, the decision must surely be in favour of the millions 
of Londoners who, in Sir Benjamin Baker's phrase, are longing to “ taste 
the sweets of electric traction." The question, however, is wider than 
Kew, for the magnetic observations at Greenwich also are threatened by 
the spread of electric traction, and it may be argued that, if the interests 
of science at Kew are to give way to the convenience of a tramway com- 
pany, the precedent will be binding in the case of Greenwich and other 
places. But that does not seem a necessary consequence ; many people 
will feel that the antiquity and prestige of Greenwich entitle it to be pro- 
tected by restrictions which would be out of place as regards Kew. It 
must be remembered, too, that Greenwich and Kew, electrically speaking, 
dominate a very large part of London, and that, if their maintenance 
absolutely unimpaired is to be insisted on as of paramount importance, 
the result will be to hamper, to a greater or less extent, practically all the 
numerous electrical tramways and railways now being projected in London. 

In reply to this communication, Prof. Rücker sent {һе 
following letter, which appeared in T'he Times of the 28th ult. 
The letter is of especial interest as disclosing the attitude of 
the Kew Observatory authorities on several important matters 
affecting the main question :— 

- SIR :— The communication which appears in your columns to-day on 
“ Electric Trams and Magnetic Observatories” must not be taken 
as giving an accurate account of the controversy to which it refers. 

begin with the statement that if the rails were perfect con- 
ductors of electricity, or if they were perfectly insulated from the 
neighbouring ground, there would be no trouble. But neither of 
these conditions can possibly be fulfilled." The question is not whether 
theoretically “perfect” insulation can be attained, but whether what is 
ordinarily called insulation should be insisted on. Some five or six electric 
railways and tramways originally accepted a clause compelling them to 
nsulate their return conductors, among them being the company which 
has power to construct tramways in the neighbourhood of Kew. The 
experimental line which has been constructed at Kensington for the 
District Railway has an insulated return. It is intended to use a system 
satisfying the same condition whenever the Inner Circle is run by elec- 
tricity. I believe that I am right in saying that the London County 
Council intend to employ an insulated return for their electric tramways. 
“Insulation ia the ordinary sense of the term is, therefore, possiole. 
The scientific men who have been working in the interests of the observa- 
tories have never claimed to dictate how the insulation is to be secured. 
The double trolley system, described in your correspondent’s letter, was 
that selected by the adviser of the tramway company. Apparently they 
did not, at that time, consider it to be “undesirable and impracticable.” 
If it is so, several other methoda of obtaining the required insulation are 
known. They are familiar to the engineer of the District Railway and to 

the adviser of the London County Council. . 

When it became evident that electric traction was to be developed on a 
large scale, the question as to the precautions to be taken to protect 
observatories was referred to the Board of Trade. This action was made 
retrospective, and the company, which had undertaken to insulate the part 
of the line for which it had then obtained powers, became free to argue 
against insulation. It is for the Board of Trade to decide whether the 
coet of insulation ia more than the companies should be asked to bear, and 
I will not discuss it. 

When tbe matter came before the Board of Trade а committee was 
appointed to investigate the amount of the magnetic disturbances produced 
by the tramways. In this investigation I took part, and at the special 
request of the engineers we tested, at Stockton, a plan for protecting 
observatories which they proposed and which did not involve insulation. 
Though doubtful as to the success of the plan, we finally assented to it, 
though the same arguments which proved that it was likely to be 
successful proved that precautions would have to be taken throughout a 
larger area than had at first seemed necessary. The stringent suggested 
regulation as to limiting the potential difference between the rails and the 
earth to one-fifth of a volt was proposed by the representatives of the 
tramways, not by us, and in agreeing to it we only accepted a condition 
which they had expressed their willingness to fulfil. Having first 
accepted and then abandoned insulation, they have now found, we are 
informed, that the -method of protection which they suggested at 


‘Stockton, and the conditions which they proposed on July 20 last, 


and which were accepted by us within a fortnight, cannot be carried 
out. I do not wish to blame them for the delay which has thus 
been caused, but they certainly have no right to blame anybody else. It 
is not correct to say that the "maximum" (potential difference was) 
"suggested by Kew." It was suggested by the engineers. As to the 
alleged fact that the stray currents from the Central London Railway are . 
producing currenta in the London United Tramways Company's lines, 
which ought to affect Kew, I do not, of course, dispute the fact that 
measurements have been made to which the engineers of the company have, . 
in good faith, given this interpretation. I will only aay that I do not 
accept the result until I have had an opportunity of criticising the details 
of the experiment. The Kew authorities have offered every facility for 
experiments to teat the matter and for the inspection of their records, but 
on every occasion on which a definite date has been fixed the interview has 
been postponed at the request of the representatives of the companies. 

Finally, your correspondent displays a tender care for the interests of 
Greenwich, which is convenient when Kew is, for the moment, the more 
seriously assailed. І have been for some years both a visitor of Greenwich 
Observatory and a member of the committee by which Kew has been con- 
trolled, and I must decline to discuss their relative importance as magnetic 
observatories. It is sufficient to say that the work carried on at the two 
places has not been identical, and that the special work of Kew must either 
be destroyed or transported to some other place. Your correspondent 
states that it is impossible to produce “ perfect insulation," which is either 
not ad rem, or means that it is impossible to produce insulation sufficiently 
perfect for the protection of observatories. If this is so, Greenwich is 
seriously threatened, in spite of the fact that the London County Council 
are prepared to insulate their tramways. Whether other companies which 
may construct lines within а dangerous distance of Greenwich will adopt 
the same plan І do not know, but I am quite sure that, under existing 
circumstances, it would be unwise to spend money on increasing the 
magnetic work of Greenwich. 

If the Board of Trade decides that it cannot adequately protect the Kew 
Observatory, the only feasible plan is to remove the more delicate part of 
the work to some isolated spot where “stray currents” are not to be 
feared, Such a removal would be expensive, and the annual expenditure 
involved in maintaining a separate staff and in keeping up a second estab- 
lishment in an out-of-the-way place will add seriously to current expenses. 
For this the electric tramways ought to pay compensation. The defence 
of Kew is the defence of a branch of science to further which the most. 
enlightened countries in the world are willing to found observatories and 
to send expensive expeditions to the Arctic and Antarctic regions, It is 
also the defence of the British maker of magnetic instruments, which 
cannot be tested in disturbed situations. It is absurd to represent 
a defence of this sort as a mere blind opposition to a great and 
growing industry, which I, for one, believe will be of the greatest use to 
town and country alike. The question is not whether electric traction. 
shall be developed, but whether a small share of future dividends is to be 
spent in compensation for the injuries done to взіепсе and to a small but 
highly skilled trade, which wants all the support it can get if it is not to 
be killed by German competition. 


This eorrespondence evoked a leading article on the subjeot, 
which appeared in The Times of the 29th ult. -This leader 
may be taken аз an expression of the views of the non- 
seientific and non-technical world on the question, and is, 
therefore, of interest to our readers as showing the attitude of 
the general community. Accordingly we reprint it in 
extenso :— 


The application of electricity on the largest scale to the satisfaction of 
the common wants of life is one of the most important questions with 
which the public and the Legislature have to concern themselves at the 
present day. Owing in part to a certain slowness in accepting innovations 
which is characteristic of us, and in part to legislation of a confused and 
discouraging kind, we are behind most other nations in electric lighting, 
electric traction, and the distribution of electric motive power for inachi- 
nery. Obstruction similar to that with which railways had to contend now 
meets all who endeavour to remove the reproach of indifference to an 
agency which is destined to produce economic and s-cial changes compar- 
able to those brought about by steam traction. In some cases the generic 
resemblance of the objections made in the two cases is so close as to be almost 
ludicrous ;. and in the later case, as in the carlier, the science of yesterday is 
Casa, fur pitted against the science of to-day and to-morrow. On ` 
Christ Day we published an article from a correspondent who had 
taken come pains to get at the facts, pointing out the delay that has 
occurred ia the opening of an important electric tramlive built to serve 
a great and growing population to the west of Shepherd's Bush and Ham- 
mersmith. That delay is due, as he puts it, to the action of the authori- 
ties of Kew Observatory, and the inaction of the Board of Trade. The 
Board has been carrying on negotiations for some two yeara, but, although 
everything has been ready for many weeks to begin the running of tram- 
cars, the Board has not yet been able to make up its mind. It should be 
explained that the Board of Trade, iu addition to its ordinary powers, 
has been constituted in an especial manner the guardian of the 
interests of Kew Observatory. At that observatory certain magnetic 
observations have been -carried on for some 40 years, and it is 
alleged that they will be seriously disturbed, if not rendered altogether 
worthless, by the magnetic disturbances set up by the escape of electricity 
from the tramlinea in the vicinity. Therefore the Board of Trade has been 
insisting that this particular tramway system shall submit to regulations 
indefinitely more stringent than those by which other undertakings of the 
kind are bound. It is idle in a case of this kind to attempt to follow the 
course of negotiations, The two parties never agree as to how particular 
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suggestions originated, or why particular arrangements fell through. 
Prof. Rücker, ations letter on the subject we printed yesterday, does not 
admit on behalf of Kew that our correspondent's article gives an accurate 
account of the controversy, but his criticisms, however interesting to the 
controversialists themselves, do not affect the broad facts of the case as it 
concerns the public. 

The whole difficulty arises from the escape of the return current from 
the raile, which the tramway company have formed at great cost into 
conductors as perfect as can be made. Prof. Rücker does not pretend 
that by any system escape of stray currents can be completely prevented. 
The company, on the other hand, maintains tbat it has reduced their escape, 
not only to a fraction of what is permitted in ordinary cases by the regu- 
lations of the Board of Trade, but also to a point far below the electrical 
disturbances already produced in the district by exiating electrical installa- 
tions, such, for example, as the Central London Railway. Prof. Rücker 
does not admit the accuracy of their measurements of such disturbances, 
but he does not offer to show that they are inaccurate. It would have 
been very much to the point could he have assured us that the instru- 
ments at Kew are not at present affected by magnetic currents due 
to other causes than the normal variations of terrestial magnetism which it 
is their function to record. But he does not do this. Therefore it must be 
held somewhat problematical whether Kew would really suffer at all by 
. the very small escape of electricity which the tramway company's arrange- 
ments would permit. Again, Prof. Rücker does not make it clear that the 
Kew authorities have ever made up their minds as to what arrangements 
would satisfy thém ; and this is the more unfortunate because an impres- 
sion prevails that these negotiations have been protracted by the uncer- 
tainty in which the company was always left as to whether any particular 
arrangement they might make would be accepted as satisfactory. 
Suggestions were no doubt made, but they generally imposed burdens 
which а commercial undertaking cannot bear, in order to secure а 
. theoretical efficiency which is useless in presence of other and more 
powerful disturbing causes. Nor were the objections always merely com- 
mercial, since the public convenience would be serioualy interfered with by 
some of the devices for procuring high perfection of insulation. 

But the root of the whole matter is probably to be found in the con- 
cluding sentence of Prof. Rücker's lettter, in which he says that the 
question is whether “a small fraction of future dividends is to be spent 
in compensation for the injuries done to science and to a small but highly 
skilled trade." We may put aside the trade and the reference to its pos- 
sible disappearance under German competition. We shall be surprised if 
Prof. Rücker can show that the trade is worth £509 a year; and in any 
case its requirements can be met elsewhere as well as at Kew. What is 
the injury to science, and what is the compensation that science demands ! 
That is the first question, and the second is how far ought this particular 
company to pay compensation for an injury which must come from many 
other sources ! The Kew Observatory is in any case more or less mori- 
bund, since it is being transferred to Bushey Park. The instrumenta 
affected by stray currents are few in number, and are too delicate to exist 
in the vicinity of a huge city. Justice forbids us to place all the burden 
of changes due to the growth of London upon the shoulders of a single 
company whose operations have not been proved to add appreciably to 
existing disturbances, Supposing that this tramway is the last straw, 
what is a fair compensation to demand for disturbance? There 1з a sort 
of precedent in Berlin, where magnetic instruments had to be moved 
to another site on account of the increase in electrical stray currents. 
In that case our impression is that the compensation exacted was 
eomething under £2,000. It cannot be supposed that if the Board 
of Trade had named any sum of corresponding magoitude as compensation 
to Kew—or even a sum five or six times as great—a company with a 
capital of three-quartera of a million lying idle would not have closed with 
the offer. The public which is waiting for its tramway accommodation 
would like. to get down to the cash basis. What will it really cost to move 
these particular instruments to another site, and what is the sum that 
Kew, through the Board of Trade, is demanding! A small fraction of 
future dividends ” may seem a trifle to Prof. Rücker, but, even supposing 
the dividends earned, which has yet to be ascertained, the scientific mind 
should not encourage the unscientific notion that compensation should be 
measured, not by injury, but by the means of those called upon to pay. 


PASTES FOR ACCUMULATOR PLATES. 


Sulphuric acid was the first medium employed for miking the lead 
oxide paste used for filling the grids and other forms of carriers used 
in accumulators, but it has been known for a long time that a paste 
possessing very considerable binding qualities can also be made by 
mixing the lead oxide with pure water, and to ascertain the relative 
advantages of the two processes Dr. Peters has carried out the follow- 
ing experiments, which he has described in the Central^latt für 
Accumulatoren und. Elementenkunde. 

The sulphuric acid paste was made according to minute directions 
given by Stefan Farbaky and Dr. Stefan Schenek, who formed the 
lead oxide into a dry, crumbly paste with 25 per cent. sulphuric 
acid, which was then filled into grid frames so that it projected 
3mm. to 4mm. beyond them. It was beaten until a distinct 
sweating took place, after which the superfluous portigns projecting 
beyond the frame were shaved off with a long, sharp knife. The 
frame was then turned and the other side treated in the same 
manner. After drying the plate for two or three days in the air, 
it was dipped as rapidly as poseible into a z5 per cent. solution of 
sulphuric acid, lifted out quickly, allowed to drip well, and put aside 
upright. After 24 houra the plate was again dipped into the acid, 


but this time until the evolution of gas almost entirely ceased. 
After а further 24 hoursit was subjected to а third immersion, 
which lasted from 10 hours to 12 hours. 


For making an aqueons paste Zacharias gives the following short 
directions: Stir the lead oxide with water into a paste of the con- 
sistence of gruel and press it into a frame or form it into small 
blocks. When the plates are dried they can be further treated. 
What is meant by this further treatment 1s not clear from the text, 
but Dr. Peters understands it to mean immediate formation, before 
which, however, a further acidifying is generally found neces:ary in 
practice. Silvey assumes this in his directions, which run: Lead 
oxide is stirred into distilled water so that a stiff paste is formed, 
free from lumps or particles of dry oxide, which is then spread on 
the frames, and while the plates are still moist, they are placed in 
sulphuric acid of a strength of 15°B to 25°В. There they remain 
for a longer or shorter time according to the amount of oxide, on an 
average from two to three days. Finally the plates are completely 
dried, or sufficiently so to enable them to be handled without injury. 


Experimental plates were made according to these three processes 
in н йо to judge of their relutive hardness in the unformed con- 
dition. The process of Farbaky and Schenek gave block platea 
whose hardness left nothing to be desired, but those made according 
to Zacharias’ method were crumbly throughout their thickness. The 
trial plates obtained by the Silvey process were somewhat better, as 
they were at least superficially covered with a hard crust of about 1mm. 
in thickness, whilstall the inner portions remained crum)ly,and there- 
fore, as is well known in practice, a short acidifying is not suffi- 
cient if dilute sulphuric acid is employed, and plates which require 
hardening are left, not a few days only, but weeks and even months 
standing in weak sulphuric acid. From the results obtained by 
making plates suggested by Zacharias and Silvey, it is doubtful 
whether mere mixing with water alone, followed by a short drying, 
is sufficient to give a thorough cohesion throughout the mass of the 
plate. At any rate the formation of hydrates by those methods does 
not take place sufliciently quickly and thoroughly to give the desired 
result. If certain modifications are introduced into the process, an 
aqueous paste will harden sufficiently in time ; and, in any case, the 
hardening takes place more rapidly when a basic lead sulphate is 
formed, and as the samples prepared according to Silvey and Farbaky 
and Schenek have shown, there must be a definite proportion of 
lead oxide to the sulphuric acid to obtain а good result rapidly. 
Dr. Peters hopes to find time shortly for a closer study of basic lead 
sulphate, whose properties are interesting, not only in this connec- 
tion, but alao on account of the bearing they have on Mr. E. J. Wade's 
theory of lead storage batteries. 

On the conclusion of these preliminary experiments, a number of 
plates were made by each of the three processes, each plate having 
140 sq. cm. surface on one side, and the plates were set up, in sets 
of five, in ribbed glass cells containing sulphuric acid of density 1:15, 
and connected in series, a constant current being passed through 
them for 14 days. The average current was 2:4 amperes (corre- 
eponding to a density of about 04 ampere per square decimetre), 
which fell more frequently during the night to 1 ampere. After this 

riod the Farbaky-Schenek electrodes had а fairly thick mem- 

ranous Surface coating of sulphate which could be removed with а 
knife. "This coating disappeared completely with the furtber use of 
the accumulator. The surface of the negative material in the Silvey 
cell had blisters formed on it, particularly on the middle plates, 
These were removed, but appeared ayain in smaller quantities on 
further employment of the accumulator. А similar bubbling up of 
the spongy lead was noticed in the case of the Zacharias accumu- 
lator. After removal from the forming bath, the plates were trimmed 
up, straightened where necessary, and washed in distilled water, and 
they were finally set up in sulphuric acid of density 1:15. To 
determine whether the electrodes were formed throughout, the cells 
were discharged 13 times with currents of 2:5 amperes to 3:2 amperes, 
and re-charged with currents of 1:2 ampere to 3 amperes, and in 
some instances with currents up to 5 amperes, until a series of 
successive discharges gave the same capacity. Then the series of 
six cells were charged and discharged, the specially characteristic 
results of which are recorded in the following tables. The dis- 
charges were taken under similar conditions for each of the three 
kinds of accumulators, and а Siemens voltmeter was employed to 
measure the potentia! difference. It was found that the two cells 
of the same type behaved in an almost identical manner, and there- 
fore only the results obtained from one cell in each case have been 
given. The discharges were pushed as far as possible in each case. 


Tables I. to V. show that the fall in potential in the Farbaky-Schenek 
accumulator takes place more slowly and regularly with the low and 
medium current densities than in the Zacharias and Silvey accumu- 
lators. The latter, when discharging with a current up to 6 amperes, 
is better in this respect than cells made according to Zacharias ; up 
to 8:4 amperes it is about the same, but above 10 amperes it is 
worse. At 14 amperes a slight improvement is shown, which is, 
however, probably due to some accidental cause. The superiority of 
the Farbaky-Schenek accumulator, as shown in Table IV., must be 
attributed to the good qualities of their spongy lead electrodes 
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Table I.—4:2-ampere Discharg:. 
| 


| 

Time | Ferne Теш |." арай. Silvey cell. 
in + 

hours ad А i | 

Potential Potential Potential | ,. 
and | diference. Е.М.Е difference. . М.Е. difference. K. M. F. 
тише Volts, | Volts. Volts. Volts. , Volts. Volta. 
o | 1980 2016 | 2138 | 2167 , 2080 | 2120 
05 1959 1998 1:959 1998 | 1860 2:000 
0% 1958 1998 1:958 1997 | 1960 | 1999 
0% 1:957 1:997 1:957 1:395 | 1958 1 998 
1% 1:952 1:995 1:949 1:990 1:954 1:936 
115 1:949 1:992 1:913 1986 1 948 1:988 
1% 1:943 1:983 1:940 l981 ' 1911 1:982 
1% 1:941 1:581 1:928 1978 ' 1:957 1 980 
2? | 1929 1978 ' 19093 1:972 1:924 1:975 
25 15932 1:976 1:914 1:959 . 1913 1:962 
9» 1:923 1:968 1:895 1942:! 1898 | 1:946 
2% 1:919 1:960 1862 | 1920 | 1868 1950 
3° . 1907 1:956 1:821 1895 ' 1839 1905 
315 1:899 1:943 1:740 1836 1760 1:810 
350 1:882 1:937 po mar. d c des 9 
3% 1:866 1:920 n 
qo 1:843 1:900 PE | 
| 1:808 1877 | .. | 


* These observations were taken at 5 hours 10 minutes. 
Table II.—6-ampere Discharge. 


"E 1980 2'023 1946 1987 | 1960 2:002 
015 1940 1995 1926 1:980 | 1952 1983 
0% 1940 1595 | 1923 1979 | 1950 1982 
0% 1940 1986 | 1920 1978 | 1992 1980 
1° 1998 1980 | 1912 1966 | 1919 1977 
1^ 1970 1976 | 1900 1959 | 1902 1965 
1” | 1903 1960 | 1580 1945 | 1884 1952 
15 188 1.945 | 1847 1920 | 1860 1:930 
go 1860 . 1928 | 1760 1858 | 1795 1886 
915 1:839 1:916 в eee ase eee 
oo | 1778 1862 

Table III.— 8 4-ampere Discharge. 
0 , 1942 | 2018 | 1940 | 2000 1940 2000 
ov 1:922 | 1997 | 1920 | 1985 ` 1322 1995 
0^ | 1921 | 1996 | 1919 | 1982 | 1919 | 1992 
0% 1918 | 1:990 1904 | 1980 | 1910 · 1:980 
0% | 1906 | 1980 | 1890 |1662 1899 · 1970 
T. 1:859 | 1974 | 1877 | 1935 ; 1880 1961 
1° 1882 | 1960 | 1842 | 1922 1849 1 940 
1" 1:863 | 1946 | 1777  1t82 1795 1.900 
1% 1842 | 1-035 H e » x 
1 . 1890 | 1917 
1^ | 1777 | 1880 | 

Table IV.—10-umpere Discharae. | 
o | 1908 | 2005 | 1922 2008 | 1908 | 2005 
05 1900 | 2002 | 1901 1985 | 1901 | 1998 
(1° 1900 | 2000 | 1898 | 1980 | 1884 | 1982 
013 1898 1:998 | 1896 | 1978 | 1879 | 1979 
o | 1892 | 199) | 1885 | 1974 , 181 | 1972 
05 | 1'883 | 1984 | 1880 | 1968 | 1840 | 1958 
030 1:875 | 1980 | 1867 | 1960 | 1820 | 1:944 
035 1:862 | 1976 | 1860 | 1957 1798 | 1:958 
0% | 1859 | 1965 | 1842 | 1944 1760 | 1905 
0% 1:845 | 1960 | 1:827 | 19277 1674 | 1858 
C0 1838 | 1954 | 1812 | 192, .. ,_.. 
0% 1822 ' 1942 | 1779 1903 
1° 1803 19356 | 1694 · 1855 
15 1782 | 1:918 EN 5 
1 1:740 1:895 | 

Their potential as given by the ure of & cadmium auriliary 


electrode is lower and more regular in the latter period of 
discharge than the corresponding potential in the other two 
accumulators, At the commencement of discharge the negative 
material of the Silvey accumulator gives. better results than 
that of the Zacharias, but during the rest of discharge it 
deteriorates so rapidly as to become much worse than the latter. 
The Zacharias soon after the beginning of discharge resembles the 
Farbaky-Schenek, but towards the end falls off again very much, 
though not until the Silvey has been already fuliy discharged. The 
behaviour of the Zacharias lead peroxide plate is better, especially at 
the beginning of the discharge, than the Farbaky-Schenek, whilst 
the Silvey occupies the mean position during the first portion of 
discharge, but is surpassed by both the other two at the end. The 
cells were also short-circuited for equal periods, after which the 
Zacharias showed the highest potential, being fcllowed by the Silvey 
and the Farbaky-Schenek, which order was afterwards changed to 
Farbaky-Schenek, Zacharias, Silvey, while after lOmin, the original 
one was restored, | 


Table IVA. — Measurements with Auxiliary Electrodes of Cadmium. 


Farbaky-Schenek | 

Time cell. | 
in -- TEET — — T 5 
hours |B'tw'n cadmium ano! B'tw'n cadmium and B'tw'n cadmium and 
and Lead Lead Lead | 


Zacharias cell. Silvey cell. 


iDinutes peroxide. Lead, peroxide. | Lead. peroxide. Lead. 
^i 2:068 0:183 2:160 0:239 2:120 0:212 
05 2081 0:194 2:120 0:231 2:120 0:222 
0¹⁰ 2:096 0:200 2:107 0:220 2:118 0:235 
0:5 2:096 0:202 2:102 0219 ' 2102 ' 0238 
(9 2:090 0:203 2:101 0:220 2:099 0240 
0? 2:085 0:208 2:100 0:223 2:088 0:252 
0» | 2082 0217 | 2099 | 0234 | 2079 | 0260 
035 2:080 0:220 2:097 0:240 2C62 | 0277 
0° 2:078 0:222 2:089 0:248 2042 | 0:288 
05 2:067 0:228 2:085 0:262 1:998 9:319 
0% 2:062 0:239 2:081 0:280 n P 
0? 2:060 0:241 2:078 0:300 
19 2:053 0:255 2:062 0:365 
1* 2°C40 0:262 vus "E 
11 2:021 0:283 
Table V.—14-ampere Discharge. 
, Farbaky Sehenek | Zacharias cell. Silvey cel. 
Time , P DARE | aon 
Im Potential „Potential r,» | Potential : 
minutes. gifference. SE difference. 5 1; difference. 1 8 
Volts. oits. | Volts. 9 Volte. oe; 
0 1:862 1:873 1:885 1:985 1:899 2:000 
5 1:864 1:976 1:888 1:993 1:893 2:000 
10 1:860 1:968 1:880 | 1:985 1:882 1:995 
15 1845 | 1:960 1:875 1:981 1:875 1:985 
20 1:858 1:957 1:860 1:977 1:858 1:978 
25 1:823 1:946 1:841 1:963 1:841 1:967 
30 1:807 1:940 1:833 1:957 1:822 1:960 
55 1°798 1:934 1:816 1:940 1:802 1:947 
40 17175 1:919 1:780 1:922 17780 1:936 
45 1754 1:905 1743 1:900 17736 1:904 
50 17720 1:883 S set di | ex 
The E.M.F. in volts was :— 
Table VI. 
Minutes after Name of cell. 
removal of se a Re. ga pa 3 = - 
short circuit. Farbaky-Schenek. | Zachariaa Silvey. 
0 0:960 | 1:98 1:020 * 
Б 1:698 | 1:667 1:608 
10 1:762 | 1:819 1:783 
From Tables I. to V. the following discharge capacities are 
obtained : 
Table VII. 
Discharge Discharge capacity in ampere-hours, 
current — — — u8— 1 ämA— Ü—— 
in amperes. Farbaky-Schenek. Zacharias. Silvey. 
42 17:85 | 13 30 13°65 
60 15 00 | 1200 12 00 
84 14 00 90 9:80 
100 11:67 10:00 7°50 
14:0 11:66 10 50 


10:50 


As the discharge current is increased from 4:2 amperes to 14 
amperes the capacity of the accumulators falls to 6:19, 2:80, 3:15 
ampere hours respectively in the case of the Farbaky-Schenek, the 
Zacharias, and the Silvey. 

Now it has long been well known, and Mr. Wade has recently . 
again called attention to the fact, that the less variation there is in 
the capacity of an accumulator when it is discharged with different 
current strengtbs the better the diffusion of the electrolyte in the 
active material, but this diffusion depends on the porosity of the 
active material, so that the figures given above and the accompanying 
curves give at the same time a gauge of the porosity of the pastes 
formed by the different methods, 

А further proof of the porosity of the Zacharias plates was afforded 
by the readiness with which the dried plates absorbed the acid. 
Pastes made with distilled water give more porous active material 
than those made with sulphuric acid. The former pastes give better 
peroxide plates than the Jatter if they are dried before being placed 
in the sulphuric acid, but the spongy lead electrodes formed from 
them are not very satisfactory. The paste mixed with sulphuric 
acid shows a tendency to tulphate during the process of forming 
positive plates from it. 
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THE NINETEENTH CENTURY. 


On tha threshold of a new century we may fitly glance 
backward upon the century just brought to a close; and all 
the more appropriately does it become a scientific journal to 
do so, inasmuch as the nineteenth century in the Christian 
era stands out pre-eminently from among all the centuries of 
every- historic ега as the Scientific Century. Never, so far as 
available historic records reveal, have material civilisation 
and intellectual progress been so closely and markedly iden- 
tified with the natural sciences—as distinct from purely 
mental and ethical sciences—as they have been from the 
dawning year of the nineteenth century continuously unto its 
close. And, to consider exclusively for the moment the par- 
ticular science with which the electrical fraternity is most 
closely associated, we may recall to mind that it was in the 
recently departed century that the science of Electricity, аз an 
exact science, had its origin ; and in that same century all the 
practical applications of electrical science were commenced. So 
swift, indeed, has been the development of electricity, both in 
theory and in practice, and so complete has been the revolution 
in scientific ideas in almost every department of science, that 
it is not without considerable difliculty that we who live at 
the commencement of the twentieth century are able to form 
any exact mental picture of the corresponding conditions of 
theory and practice at the dawn of the nineteenth century. 
Yet there is probably no more striking mode of realising the 
immense change that has taken place in this comparatively 
short space of three generations, than by conjuring to the 
imagination the state of things when the century began. 

Let us first describe the conditions of outward material 
civilisation in this respect, and afterwards contemplate the 
more subtle matter of scientific thought. In the year 1801, 
a world that knew no railway, tramway, steamship, telegraph, 
gas, or electric light, stood on the threshold of the discoveries 
and inventions that in the fulness of time would make all 
these things possible. James Warr's steam engines, gradually 
being improved by a busy host of inventors, were multiplying 
on the face of the land, and the stationary steam engine was 


thus becoming a somewhat familiar object. In the year 1784, 
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Warr had run a model locomotive on an ordinary road, but 
not until 1814 would SrEPBxNsow really inaugurate the steam 
railway. Late in the eighteenth century several engineers had 
attempted, but virtually failed, to run a steamboat ; but when 
the nineteenth century dawned Syaincton was building the 
first successful steamboat, which, in the following year, would 
tow vessels on the Forth and Clyde canal. In 1800, Vorra 
had presented his invention of the electric pile to a world that 
till then had known only of “ frictional electricity "; and thus 
all the manifold usefulness of the electric current was inau- 
gurated substantially at the commencement of the century. 
This invention not only startled theorists and made them busy 
in new fields of research, it also set practical minds to work : 
in a few months Nicgorsow and CARLIsLE had discovered by 
its aid the phenomenon of electrolysis, and thus laid the 
foundation of electro-chemistry ; three years later (1808) Sir 
HuwPHgv Davy produced the first electric light, from a 
carbon arc, by means of a large voltaic battery. It is, by 
the way, worthy of note that a few years before the opening 
of the nineteenth century the manufacture of iron received 
an enormous impetus from the invention of the puddling 
hearth by Henry Cort in 1784; and, indeed, we may observe 
that throughout the century the development of mechanical 
engineering—of which electrical engineering is a branch— 
proceeded parallel with improvements in the manufacture of 


iron and steel, and would seem in a great measure to have 


been dependent upon these. 

Turning now to matters of theory, we may note that at 
the beginning of the last century scientists were still holding 
in preservation the doctrine, propounded by Dr. Опвеєвт of 
Colchester in 1600, of the essential distinction between elec- 
tricity and magnetism. Permanent magnets and frictional 
electricity were their entire stock-in-trade—except for the 


quite recent discoveries of Garvawri and Vor rA; but with 


this comparatively limited material numerous workers in the 


seventeenth and eighteenth centuries had laid a good foundation | 


of experimental work and a measure of tentativetheory. The 
nature of this work is sufficiently indicated by the names of the 
Workers: Sir Isaac Newron, HawxsBEE, Bir Wittuau Warson, 
‘BENJAMIN FRANKLIN, бүммев, Erymvus, CavENDISH and CovLoms. 
The materialistic fluid theory of electricity was generally 
accepted, with a similar hypothesis of magnetism; and 
the essential distinction between magnetism, frictional 
electricity and  ''galvanism ” was universally believed. 
It was an epoch of materialistic theories in the sciences; 
and between each science and all the others a line of 
distinction was drawn, as rigid as that between elec- 
tricity and magnetism. The physical forces had not been 
“correlated "—2a task which was left to Sir WILIAM Grove, 
Dr. Тоок, and others 40 years later. Heat was commonly 
believed to be a fluid, termed ‘“‘caloric’’; chemical action 
to arise from the transference of another fluid, termed 
‘‘ phlogiston "’; light, a stream of corpuscles emanating from 
radiant bodies. Energy—that supreme link between thesciences 
—had never been thought of; its existence had not been suspected. 

Having glanced at the state of affairs at the beginning of 
the last century, we will now hastily review the development 
of electrical science and its applications during that period. 
Electrically speaking, the nineteenth century has been an era 
of electric currents, while the previous century was an era of 
electrostatics. Not that electrostatics have been entirely 
neglected in the past century; on the contrary, they have 
played an important part in the development of theory; but 
the discoveries of Уогтл and Farapay have given electric 
currents a dominating position both in theory and practice; 
and, indeed, these digcoveries lie at the foundation of every 


important branch of practice. Telegraphy, which had been 
suggested and experimentally tried in the age of frictional 
electricity, was rendered practically possible on a commercial 
scale by VorrA's invention of the primary battery, combined 
with OrnsrEp's discovery of the deflection of a magnetic 
needle by a current, in 1820; and it was actually realised for 
the first time by Cooxe and Wugarstonz in 1886. This same 
discovery by Ozrstep, moreover, opened out an entirely new 
field in electrical science, a field that has proved rich in prac-. 
tical results and in scientific suggestiveness. It directly 
traversed GILBERT’S great dogma of the essential dis- 
connectedness of electricity and magnetism. AurERE's 
theory of magnetism was its offspring; and, as a 
consequence of OxrnsrEDp's discovery, StuRcEoN, in 1825, 
made the stupendously important invention of the electro- 
magnet. Farapay algo, working along the same vein, 
discovered, in 1821, the rotation of a movable conducting 
wire around a magnet pole, and thus established the funda- 
mental principle of the electric motor. The Faraday period, 
which had now commenced, was, indeed, even more brilliant 
and far-reaching in its consequences than had been the Volta 
period, some 20 years to 80 years earlier. It produced the 
splendid age of Maxwe zt in electrical theory; and it gave to 
the engineer the fundamental clue to the invention of the 
dynamo, the transformer, the telephone and & host of other 
modern electrical appliances. In the domain of electro- 
chemistry, also, Farapay’s influence was felt, principally in 
the researches which enabled him to enunciate his laws of 
electrolysis, in 1883. His discovery of electromagnetic in- 
duction was announced in 1881. То Maxwzrr, the exponent 
of Fanapay in exact mathematical language, we owe the 
stimulus that led Hertz in 1888 to discover the tangible 
reality of electromagnetic waves, а discovery that has given 
rise to the latest of electrical applications— wireless telegraphy. 


Return ing to the time of Farapay (1888) we may reflect with 


& .considerable amount of surprise that discoveries and 
inventions such as were his and his contemporaries’ could 
have been made at a period when there was no knowledge 
of the conservation of energy, nor any clear apprehension 
of the interchangeability of the so-called physical forces. It 
was not until 1840 that Dr. Joure commenced his famous 
series of determinations of the mechanical equivalent of 
heat; announcing in 1841 the law of heating by electric 
current which is known as Joure's law. Probably no single 
doctrine in physical science has had so great and widespread 
an effect as that of the conservation of energy, in consolidating 
and unifying the physical sciences on an exact basis, and in 
suggesting new modes of applying physical science to the 
practical needs of civilisation. Space does not permit of our 
following in detail all the commercial applications of the 
electrical discoveries we have just reviewed. With dhe 
exception of land telegraphy, they all belong to the fatter half 
of the eentary ; whereas, аз we have seen, the fundamental 
discoveries on which they are based were made in the first 
half of the century. The dynamo is but 50 years old; 
submarine telegraphy dates from 1845-50; the first practical 
arc lamp was invented in 1857; only 20 years ago Favre 
brought the secondary battery, or accumulator, into com- 
mercial use ; electrometallurgy in commerce dates from 1840; 
Episox and Swaw's inventions of the glow lamp date from 1879; 
the Bell telephone was invented in 1876, and the Hughes and 
Edison microphone in 1878; the first electric tramway was 
devised in 1879, and the overhead trolley dates from 1884; 
while wireless telegraphy —the latest arrival—is of quite recent 
birth, and has not yet been been weaned from the laboratory 
stage of its career. The popular dictum that “ electricity 
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is still in its infancy" is ofttimes held in derision by the 
profession; but may not its phenomenally rapid growth 
suggest the vigorous infancy of a powerful giant rather than 
the stature of a fullgrown man? What will be the 
tremendous energy of the giant when fully matured the 
century just commenced may duly reveal; but our present 
task is to look backward—looking forward over a hundred 
years, however fascinating, wo leave to more speculative 
minds, and to those better gifted with the spirit of prophecy. 

Looking backward, then, upon the Scientific Century, as 
it may aptly be called, our minds are filled with one question 
above all others, viz., What are the causes which have consti- 
tuted the nineteenth century an era of phenomenal progress 
in science? It is not merely in electrical matters that pro- 
gress unique and stupendous has been made: the records of 
other sciences reveal advances not less rapid or remarkable. 
Chemistry, geology, biology have all been transformed within 
the century; mechanical science has developed enormously ; 
even civil ongineering, ancient a3 was its origin, has 
absorbed plentifully of the modorn scientific spirit. In 
thought and in practice, science has been the dominating 
factor of the age. Why is this? Why, їп other 
words, did not the century of scienca follow closely 
upon, say, the Elizabethan age of intellectual and 
literary brilliance; or, why was 15 not postponed indefi- 
nitely ? The scientific conditions were ripe, indead, in the 
Elizabethan age, for the immediate and rapid development 
of science, inasmuch as the inductive principle of research, 
upon which modern science is based, wa3 as well enunciated 
then as it is now. There must surely have been a certain 
combination of social, intellectual, and material conditions 
which has stamped a scientific character upon the past 
century—a combination which did not occur in any previous 
historic age. What that particular combination may have 
been it must be left to the historian at а far later date to 
discover ; at the present time we stand too close to the nine- 
teenth century to be able to comprehend its true proportions 
—a distant perspective in time is necessary for such a gigantic 
task. But we may, perhaps, be permitted to hazard a few 
suggestions, which at any rate will serve to direct 
attention to certain salient characteristics of the cen- 
tury that may have assisted in the development of its 
scientific cheracter. These, broadly speaking, may be classi- 
fied as intellectual, social and political. Where the purely 
intellectual conditions are considered, it must be conceded 
that many times in the world’s history circumstances have 
been favourable to a development of scientific inquiry and 
research, comparable with what has been achieved within the 
last hundred years. We have mentioned already that the 
Baconian system of inductive research might, were other 
circumstances favourable, have inaugurated a Scientific Century 
800 years ago. Again, we may note that, intellectually speak- 
ing, the scientific methods of Sir Isaac Newron and of the 
leading scientists of the seventeenth and eighteenth centuries 
were not one whit inferior to those of the present day. 
Wherein the nineteenth century has differed, however, 
in this respect, has been in the much greater number 
of scientific workers, resulting in a greater body of intel- 
lectual activity being concentrated upon the task. 
The cause of this superior activity is to be found in 
the social conditions peculiar to the nineteenth century. 
The spread of education has been regarded by some as the 
dominant social factor; but, though widespread education has 
exerted a measure of influence, a much more powerful and 
radical cause is to be found in the increase and more favour- 
able distribution of wealth. All the intellect of the best ages 


would never have created a practical scientific age under a 
feudal system, where the very few were very rich, and 
everyone else was very poor. The motive and the means 
would both have been absent. Indeed, the increased wealth of 
the middle class and the amelioration of the lower class of 
society have given to scientific research a commercial motive 
that has reacted upon the pursuit of pure science, and has 
greatly encouraged it. Some professors do not like to hear 
this truth ; they prefer to emphasise the delights of seeking 
scientific truth for its own sake. This is admirable in 
its way; but these professors overlook the fact that their very 
professional chairs are endowed by the wealth of men who 
have made their money through the applications of science 
and who look to science for further favours. Commerce, in 
recognising the money value of science, has been a potent 
factor in the aiding of scientists and in making their paths 
straight and easy. The more favourable distribution of 
wealth has also assisted in another way in developing science 
—namely, by producing а larger and more lucrative market 
for the products of scientific application—thus encouraging, 
of course, the spread of scientific invention and industry. 
We may note, by-the-way, that, whenever science has in any 
measure flourished in an age of popular poverty or of political 
unrest, it has invariably partaken of an academic and strictly 
non-practical character. The political factor, indeed, 1з of 
great importance, especially with regard to the condition of 
peace or war, Great wars there have been in the last 
century, it is true; but these have, generally speaking, been 
short and decisive; and, since the close of the Napoleonic 
wars early in the century, war has not given rise to any 
widespread and continuous feeling of unrest, such as must 
have exerted a marked retarding influence upon the arts of 
peace in earlier centuries. In conclusion, and while still 
regarding the political aspect of the question, we would with- 
draw our gaze from the civilised world in general and 
concentrate it upon our own favoured country. For all 
truehearted Britons the scientific developments that have 
imparted its distinctive character to the nineteenth century 
will be indissolubly associated with the glorious reign of our 
revered and illustrious sovereign Queen Vicroria. Long 
may she reign. 


OBITUARY. 


LORD ARMSTRONG. 


It was with great regret that we announced in our last 
issue that Lord Armstrong died on Thursday morning the 27th 
ult. at his residence, Cragside, Rothbury, Northumberland. 
Though his health of late had not been of the best, not till 
within a week of his death did cause arise for anxiety. 
Inability to rally from the effects of fever and internal chill 
brought the end somewhat suddenly. 

William George Armstrong was born on November 26, 
1810. His father, Mr. W. Armstrong, was a merchant of. 
Newcastle-on-Tyne ; his mother, a daughter of Mr. W. Potter, 
of Walbottle Hall, Northumberland. He was educated at 
Bishop Auckland, and chose the Jaw as his profession, not- 
withstanding a bias towards scientific and mechanical 
subjects. Later, while still a member of a firm of Newoastle 
solicitors, he commenced his career as an inventor. 

In 1888, having long reflected on the enormous power 
available in the innumerable streams descending the hills of 
the north country, he devised a hydraulic rotary engine, which 
he hoped might utilise some of the energy running so freely 
to waste. But finding that for many purposes—such as the 
operating of cranes on wharves—the reciprocating principle 
was superior to the rotary, he designed a crane in which 
cylinders and pistons effected every required motion. It was 
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not till 1845, however, that opportunity arose for the realisa- 
tion of his. scheme; but before the end of 1846 the first 
hydraulic crane erected was at work on the quay at Newcastle. 
Meanwhile, in and about the year 1840, Armstrong published 
an account of his investigations on the Electricity of Effluent 
Steam — investigations which led to his invention of the 
‘‘ hydro-electric machine,” which so greatly interested Faraday, 
and which remained for long the most powerfal producer 
of electrification. Already, in 1846, his discoveries and 
applications bad attained such importance that he was in 
that year elected a Fellow of the Royal Society. Armstrong 
continued to erect hydraulic plants at various places in the 
country, using in every case the pressure of the town mains 
or the head of special reservoirs. But in 1850 he introduced 
into his system the use of the well-known’ “accumulator,” 
which made hydraulic power capable of vastly wider adoption. 

At the Elswick works, now thoroughly established, but as 
yet wholly devoted to the creation of hydraulic machinery, 
certain experiments in gun-building were now inaugurated. 
As a result, in 1856 Armstrong’s first gun was produced. It 
was built by shrinking on to a steel barrel successive iron 
tubular shells; it was a breech-loader, and possessed poly- 
grooved rifling. It fired a projectile of elongated shape and 
with ogival head with unexampled accuracy over an unpre- 
cedented range; and so satisfactory proved its trials that 
Armstrong was appointed Engineer of Rifled Ordnance, was 
made C.B., and knighted. Within the seven years succeeding 
more than 8,000 similar guns were added to England's arma- 
ment. Unfortunately the continual recurrence of certain 
difficulties in the breech mechanism impelled the Government 
in 1868 to return to muzzle-loading guns. Sir W. Armstrong 


resigned his official position simultaneously. The same year: 


he was president of the British Association at its Newcastle 
meeting. His address dealt with the then already threatening 
depletion of our coalfields and with the extravagant methods 
of coal users. When the Royal Commission on this same 
question was shortly afterwards ordered, Sir W. Armstrong 
was nominated to sit as a member. К. 

Various honours fell to him about this time. 
1862 made а LL.D. of Cambridge, in 1870 a D.C.L. by 
Oxford, and in 1873 the Albert medal of the Society of Arts 
was awarded him. But there came to him a greater triumph 
when, in 1880, the Government re-adopted the breech-loading 
and polygroove rifling principles of Armstrong. 

The following year, in his capacity as president of the 
Mechanical Section of the York meeting of the British 
Association, he again called attention to the more efficient 
utilisation of natural sources of energy. He raised a hope 
that the development of the thermopile might lead to perhaps 
a wholesale utilisation of solar energy. He estimated that the 
heat received by an acre of ground in the tropics would, if 
wholly converted, yield mechanical energy at the average rate 
of 4,000 m.r. In 1882 he was elected president of the Civil 
Engineers, and was elevated to the peerage in 1887—the year 
after his unsuccessful parliamentary contest of Newcastle 
against Mr. John Morley. The Bessemer Medal of the Iron 
and Steel Institute was awarded him in 1891. In 1897, 
when in his 87th year, he published an elegantly illustrated 
book, entitled ‘‘ Electrical Movements in Air and Water,“ 
which discussed certain phenomena he had observed in his 
electrical experiments conducted 50 years previously. 

The funeral took p'ace on Monday last at Crageide, the 
arrangements being all of the extremest simplicity. The 
remains were laid beside those of Lady Armstrong, whom he 
married in 1835, and who died in 1898. 


EE a AT SE TE 


Damage by the Recent Gale.—Among the widespread 
disaster on land and sea created by the recent gale, damage 
to telegraph and telephone lines has been extensive and 
serious. The Post Office lines have greatly suffered, inter- 
rupting telegraphic communication over many parts of the 
country and with the Continent. Several of the submarine 


cable companies have also suffered through breakdown of their | 


land lines. ' 


‘He was in 


NOTE ON THE TRANSPARENCY OF METALS AND 
OTHER SUBSTANCES TO RADIUM RAYS. 


BY T. MIZUNO. 


While I was performing experiments on radium rays, 
I found that the transparency of metals and other substances 
to them could be easily апа magnificently shown by means of 
a spark method. The usual method for studying the degree of 
transparency or, what comes to the same thing, the absorption 
of the rays by several substances is either а photographic or. 
an electrometric one. The spark method to be described here 
is, of course, not quantitative like the electrometric one 
adopted by Meyer and Schweidler (Phys. Zeitschrift, No. 19), 
but it is very simple and highly advantageous when we want 
to show the experiment qualitatively to a large audience. So 
far as I am aware, no such spark method for the study of 
absorption is mentioned anywhere, and therefore it deserves, 
I think, a short account here. My experiment was conducted 
in the following way :— 

To each of the poles A and B of an induction coil were 
respectively attached two wires forming the alternative spark- 
gaps 1 and 2, as shown in the annexed figure. These 
spark-gaps were formed by spark micrometers, so that the 
spark-lengths could be finely adjusted at will. Now suppose 
that one of the spark-gaps, say 1, is drawn apart just beyond 
its critical spark-length, that is to say, such a length across 
which the spark is just unable to spring, whilst the other 
spark-gap 2 is disposed just below its critical length. In this 


10 


sensitive state of ihe spark-gaps, if we brng the radium 
preparation into the neighbourhood of the gap 1 vivid sparks 
will take place there, while the sparks in the gap 2 will be 


either very much enfeebled or completely annihilated. 


Setting the spark-gaps in such a sensitive state, I placed 
several substances under question, one after another, below 
the gap 1, and then brought the radium preparation just 
below those substances. In spite of the interposition of such 
substances, I still observed the sparks taking place in the gap. 
These sparks were evidently due to the action of some portion 
of the rays which passed freely through the substances. The 
substances thus investigated were :— | 


Ebonite plate... lmm., in thickness. Brass plate...... lmm. in thickness. 
Glass plate... 2mm. ditto. Copper plate... 6mm. ditto. 
Lead plate ...... 2min. ditto. Nickel plate ... 45mm. ditto. 


One of the striking properties possessed by the radium rays, 
namely, their power to pass through, though with some 
decided absorption, such thick metallic plates as mentioned 
above is thus qualitatively shown by means of а simple spark 
method. A | 


ON А PHASE-TURNING APPARATUS FOR USE 
WITH ELECTROSTATIC YOLTMETERS.* 


BY ALBERT CAMPBELL, B. A. 


For the measurement of alternating potential differences in шапу 
cases it is desirable or even essential to use electrostatic voltmeters. 
It is well known that these instruments are particularly uusensitive 
at the lower parts of their ranges, their scales closing in very much 
towards the zero point. When measurements of кай direct-current 
P. D.s have to be made, it is an easy matter to add to X (the small voltage 
to be measured) a constant voltage V, large enough to bring the 
deflection to an open part of the scale. When, however, the small 
voltage is an alternating one, the addition of a direct current V is 


almost useless, for the resultant effectivet P.D. is only у V34- X*, 


* Paper read before the Physical Society. 
t As far as possible throughout this Paper I have used capital letters 
for effective (or root mean square) values, 
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i. e., approximately V (1+ iv.) when X is small compared with V. 


But a satifactory result is obtained if the auxiliary voltage V be of 

the same frequency as X and in phase with it ; exact coincidence of 

posse is not absolutely necessary, as very little error is introduced 
y a lag of 5deg. or 10deg. between V and X. 

When the phase adjustment is correct, the effective resultant is 
equal to V -- X, and from this X can be immediately found. I have 
accordingly devised apparatus for the purpose of adding to an 
unknown voltage X a voltage V nearly in phase with X. Before 
proceeding to describe the apparatus a short digression on the theory 
of the subject seems desirable 


Time Lag and Power Lag.—In the. first place let us consider the 
question of “difference of phase.” 
1. When the wave-forms of X and V (effective values) are sine 
curves 
4 a sin pt, 


v: т sin (pl ＋ 9), 


then (а) the difference of phase between л: and v is ф, this angle 
being a measure of the actual time lag between z and v. Also (b), if 
X and V are both voltages and P the effective value of their resultant 
(x 1 v), and if (in Fig. 1) OXP is a triangle with sides X, V, and P, 


V P 


Fic. 1. 


then the angle MXP is equal to G. (с) If X and V are the current 
and terminal voltage for a circuit, cos ф is the power factor. 

2. If the wave forms of x and v are not both sine curves, then, as 
Mr. Alexander Russell has already pointed out (The Electrician, 
November 3 and 10, 1899), the angle whose cosine is the power 
factor is in general not equal to the angle of time lag between x and v. 
Indeed, when the wave forms of х and v are not similar, the time lag 
between them would have to be defined by some convention. 

For practical purposes a sufficiently general case is 


& =Yy/Ta sin pt+bsin 3pt 4- : 
ve fm ein (pi Gi) + n sin (pt + p) + 


where y and e are direct-current components. Here the time lags 
Qs Pe . . . are not necessarily the same for the various 
harmonics, and to talk of the difference of (time -) phase is thus 
almost meaningless. 


2 
О 


Fio. 2. 


-X 


In the much simpler case when the wave forms are similar the 
time lag becomes a definable quantity —for example 


a=asinpt+bsin3pt+ . . . . 
v —aksin(pt 4-9) + bk sin З(р+Ф,)+ . 


where it is clear that there is at every instant an invariable time lag 
p, between x and v. 

But although the time lag seems to be of little importance in most 
cases, it will be found that the angle $, constructed as in Fig. 1 from 
three effective voltages (V, X, and their resultant, P), is a most useful 
quantity, no matter how complicated and different the wave forms 
of v and x may be. 

As before let 

x=y+a sin pt -- b sin 3pt + : (1) 
ve m sin (yt . Gin sin 3(pt+,)+ . (2) 


-and let X and V be the effective values of x and v, and P and Q 
qhose of (v--x)and (v-x)  . | 


+ 4ye + Фат соз Фф, 
+ bn соз 35, + 


= 2X? -- 2V? + 4ye + 2am соз фу + 20n cos 3, + 


n Я 
2Р2= Qy? + 2е° ъа? + т? EU Ew? + 


and 
2Q? «2X? - 2V? — 4ye - Lam cos ф, — 2bn cos 35, — 


Now, let 2ye+am cos ф, ＋ bn сов 3f,+ .... =2XV cos. (3) 


Accordingly, 
Pꝛ X24 V242XV cos ф (4) 
(= Х?+Ү ХҮ соф . (5) 


Hence, as 1n Fig. 2, P ів the graphical resultant of X and V at an 
angle with one another. Similarly, Q is the resultant of X and V 
at an angle (я - Фф). 


Also, p2+ Q?=2(X?+ V2), . (6) 
апа P2 ANV cosh . . . . . (7) 
It is easy to show that 
2n 
P am bn 
Е ^ cos p, + 9 008 30, + 
0 
. INV cos ф (8) 


2+ 
Непсе сов ф== E 4- AV. 
v 0 

This last is the equation by which Mr. Russell (in the Paper men- 
tioned above) proposes to define the “ difference of phase" between 
r and v. It is evident from equation (8) that, if X and V are 
respectively current and terminal voltage for a circuit, cos G, as 
found from the triangle of X, V and P, is the power factor. 


Ui 
V 
o- 
5 
ә 
О ' Uscosp ш 
Fic. д. 


To avoid confusion with the time lag or ordinary phase difference, 
I would suggest that the angle G, whose cosine is the power factor, 
be named the “ Angle of Idleness,” and that v and x besaid to have 
а “ power lag or difference of “ power phase” of ф. As shown above, 
when z and v are simple sine curves, the angle of idleness is equal 
to the time lag, but in the case of similar wave forms other than 
sinusoidal the time lag and the power lag are in general not equal 
to one another. 

The apparatus which I now proceed to describe is for the pur- 
pose of turning the power phase, and, from what has been proved 
above, it will be found to be quite independent of wave form, not 
excepting those forms which contain a direct-current component. 
The general principle of the methods is to obtain two independent 
equal voltages U, and U,, differing in power phase by exactly 
90deg., and to add together suitable fractions of these voltages, such 
аз О, sing and U, cos ф, whose resultant (Fig. 3) is OV, t.e, equal to 
U, but with the power phase turned through an angle G. 


First Method.—In Fig. 4 is given a diagram of one way of doing 
this. А is a highly inductive resistance, and B a non-inductive 
one. They are placed in series across the source of supply from 
which X, the small voltage to be measured, is derived. The terminal 
voltage of A is applied directly to the primary coil of a small 
transformer M ; the terminals of B are connected to а circuit con- 
taining adjustable inductance and resistance (at D and F) and the 
primary coil of a second small transformer N. G and Н are 
reversing switches. The secondary coils of M and N are such as 
can give equal voltages U, and U, Ву adjusting A, D, D and F it 
is not difficult to obtain U, and U, equal and differing in power 
phase by exactly 90deg.* : 

The adjustment of the phases to exact quadrature is ensured in 
the following manner. The complete secondary coils of M and N 
are connected in series to an electrostatic voltmeter ; D and F are 
then adjusted until the deflection of the voltmeter’ remains 
unchanged, when one of the switches H or G is reversed.: 


* By the combination shown a phase difference of considerably over 
90deg. can be got, | 
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As will be seen from Fig. 5, when the resultants OV and OV! 
are equal, U, and U, are in quadrature. 

In order to be able to turn the power phase of the resultant 
voltage V, tbe secondary coil of the transformer M is sub-divided in 
such proportion that, by turning the sliding arm m to successive 
contacta, the voltages obtained are approximately 

0, О, sin 10°, U,sin 20°, О, sin 80°, Ui. 
Similarly, N can give | 
U,, О, соз 10°, U, cos 20°, U, cos 80°, 0. 

If the transformers are connected as in Fig. 4, and the sliding 
arms linked together, the resultant V will remain constant, but its 
power phase angle @ (relative to U, say) will have the values 


0°, 10°, 20°, 


MN 


-------SUPPLY VOLTA2E--------- 


Кто. 4. 


as the sliders are turned ; by reversing U, (by switch H)and moving 
the sliders backwards ф із successively 100°, 110°, 120°, . . . A 
and, similarly, may be carried on by steps of 10deg. to 360deg. Thus 
the power phase of the auxiliary voltage V may be brought quite 
close to that of X (the small unknown voltage), the closest position 
being found by connecting V and X in series to the voltmeter, and 
turning the phase of V till the maximum resultant deflection is got. 

If the adjustment is not quite exact and a small angle of idleness 
ф be left between V and X, it can be shown that | 


p?-Qiui4XV ( E 7) 


If X is small compared to V 
Pp Vf. X( | 
= 2 2, 


N - 4t) 


With regard to the actual transformers used, they both have closed 
magnetic circuits. M has300 primary turns and 300 secondary, the 
latter being subdivided into coils of 53, 50, 47, 43, 37, 30, 22, 13 
and 5 turns respectively. Transformer N has 300 primary turns 
and 600 secondary (subdivided in similar proportion to those of M). 


or, 


U, ү 


U 
О : 5 


Fio. 5. F15. 6. 


In subdividing the secondary coils it is impossible in any coil to 
have the number of turns other than a whole number, but it will be 
found that the above numbers give very slight variation in V, and 
that the successive values of ф are very close to 10deg., 20deg., 30deg., 
&c. With the supply P.D. at 100 volts (85 & per second) V was 
90 volta. 

Second Method.—To obtain more continuous turning of the power 
phase of V, the above method may be modified in the following way : 
The secondaries of the transformers M and N are no longer sub- 
divided, but, as in Fig. 6, have resistances in circuit with them, and 
пош these resistances the proper voltage components are picked by 

era, 

T wo ways of obtaining the component voltages suggested themselves 
to me :— 

1. The two secondary resistances (R,, R,, Fig. 5) were each evenly 
wound on a sheet with one edge cut to a sine curve, the covered 
wire being rubbed bare along the opposite edge, which was straight. 


A spring slider, s, runs between these bared edges, placed as in 
the figure. Since / sin @d9=cos@, the components of V will be 
U, sin ф and U, cos G, the distance ф, Øw being divided evenly from 
Odeg. to 90deg. I have tried this method roughly, and find it fairly 
accurate. | 
2. 'The secondary resistances may consist of long uniform straigh 

wires 71, r, connected as in Fig, 8. The sliders are drawn by strings 
passing round pulleys e and f to the end of the acm gh which can 
turn about the axle g. The angle turned through by the arm 
9 = 2 — nr where 1 —0, 1 or2. I have as yet no practical experience 
of this method (2), but, where low values of V are sufficient, it ia 
probably better than the two preceding methods. 


Third Method.—Another way of sub-dividing the secondary volt - 
ages also suggests itself. The transformers M and N may be made 
in the form of rings with air-yaps in which are placed movable 
secondary coils which can be turned continuously into such positions 
that the induced voltages may be the components required. 


Fio. 7. 


experiments will serve as 


Sample Experiments.—The followin 
rst method. For ease 


samples of the actual working of the 
of verification X was not chosen.amall :— 


Experiment I.—A potential difference, X, was obtained from a 
non-inductive circuit connected with the supply. V had the value 
70:0 volts. Its power phase was turned so as to give P and Q the 
maximum and minimum resultants with X, which occ at 
@=310° and ф=130°. The observed values were P=103'8, 
Q=36:7. Hence P- V—338, V—Q=333; the mean of these 
last is 33 55, which agrees closely with 33:5, the directly measured 
value of X. | 


Experiment II.— In order to alter the wave form of X some- 
what, X was taken from the ends of a non-induotive resistance 
in series with a highly inductive coil with an iron core. V was 
715 volts With $20, P was 1090; with ф=180°, Q was 3496. 


The mean Р 5 Q — 36-05, while the actual value of X was 36:2 volta. 


Fic. 8. 


Measurement of Power Lug. The apparatus of the second and third 
types may also be used to measure ihe power phase difference 
between two voltages X, and X For this pu X, is put in series 
with V, and the power phase of V turned until reversing V does not 
alter the resultant shown on the voltineter ; in this position V and 
X, are in exact power quadrature. Similarly, the phase turning 
required to bring V into quadrature with X,can be found, and hence 
we can find the power lag between X, and x, or its supplement. If 
there is any doubt as to which of these the result corresponds to, it 
can be at once determined by finding the positions of V which give 
the maximum resultants with X, and Х„ 


To find the degree of accuracy of the method, let 0:7 — ф, where 
Ө is small. 2 


Then P? — Q? 4X,V sin 0--4X, V0, 
| ‚о: -O. Pte G 
ee = х,у = 9X,V e 
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For example, f X,— V, then P=V ,/2, 
decl ue E 

Let P—Q-—100 volts, and suppose 0-1 volt can be detected at 
100 volts reading—t.e, P—Q=0'l volt. This gives 0—0:001 radian, 
showing that the power phase of X, can be measured towithin 0-06deg. 
By means of a suitable resistance in series with an unknown load 
this furnishes a method of measuring the power taken by the load, 
however inductive the load may be. If either of the voltages is not 
of such a size as to give good readings on the voltmeter, it may be 
raised or lowered by a suitable transformer for which the transforma- 


tion ratio and the power lag between the primary and secondary 


voltages are known. 


_ Notes.—In connection with my remarks on the time lag and power 
lag the following theorems тау be of interest. 
(a) For the wave forms— 


<=asinptthsin3pi+ . . . . 
v= min (pt r V) sin 3| PC 5) + ies деа 


let us find the conditions for which the power lag ¢ shall = v. 
From equation (3) we see that 


(am bn . . . . ) соз V= 9XV cos ф 
cos ꝙ x VAT тї+тї+ s...) 
Hence, if ф= V, and Yr, 


an T. . . . ) Tb TW... . )) h. . . „ 2(abmn ....) 


.. (an m) . . . . =0 
‚а b 
m n 
Hence, 
x=a sin рі +b sin 3pt+ . . . . 
and 


v=qasin (i c ) + qb sin 3( pt+ 8) + TE 


have a difference of power phase = G. 


(b) Except in the case of sine wave forms, the existence of induct- 
айсе or capacity in a circuit usually causes the wave form of the 
current to be different from that of the applied potential difference. 
Thus with resistance R, and self-inductance L, voltage 


x=q4& ein pt+hsin3pt+ T- 
gives current 
c=a sin (pt +p)+b! sin 3 (pt+ tan 3 tan G p.. 
If G is small : 
6 sin (реф) + ү, sin 3 (pl--d) + i э 


i. e., the current has a wave form similar to that of the voltage, with 
a time lag of o=tan—LP 


R' 
Similarly, with resistance and capacity, when $ is small, 
20. b... 
| б=т g аш ( Ф)+ B ein 3 (9) Ege g 
where @=tan-! j 
KpR 


(e) In the phase turners described above both voltages are trans- 
formed, and hence no continuous component is present in the 
auxiliary voltage V. In the more general investigation (equations 
(1), (2), o) however, it should be remembered that mixed 
circuits (containing both alternating and direct components) are 
included. Some of the simpler cases of these are worth noticing. 


J. When both voltages (V and X) are continuous, the angle of 
idleness, ф = 0. | 


2. When X is purely alternating and V continuous, OT. 
>) 


3. When X is mixed and V continuous, i. e., 
| c=yt+asinptt+bsin3pt+ . . . . 


then 


4. When X is mixed and V purely alternating, i.e., 
| c=y+usin pl +b sin 3pt 
v—msin(pt--Ó)-cnsin3(pt--Ó)-- . . . ., 
then 2X V cos = am cos ф, + bn cos 35, 4- 


Hence ф is independent of the direct-current component of X. 
This represents the case when the phase turner is used to measure a 
small mixed voltage X. It will be seen that the necessary 
condition ($ 20) can be here obtained. ИК E 


ELECTRIC LIGHTING AND TRACTION NOTICES. 


During October and November we gave particulars of the 
notices regarding electric lighting and tramway provisional 
orders and bills for the 1901 session. A complete list of the 
applications for provisional orders which were deposited with 
the Board of Trade by Dec. 21, is set out below, and it will 
be seen that the eliminating effect of the £50 deposit is 
inappreciable, only five proposals having been abandoned. Of 
the electric lighting provisional orders, 68 are being applied 
for by local authorities and 40 by companies, against 60 and 
48 in 1900, when there were the same number of applications. 
Only five of the notices affect the metropolis, compared with 
six last year. There are 10 applications from Scotland and 
four from Ireland, a good increase in both cases. 


ELECTRIC LIGHTING. 
LONDON. 
Title of Electric Lighting Order 


Promoters. 
and area. 


Deptford County of London and Brush Со, 
Lewisham and Penge (portion of Lewisham and District Electric Supply 


Borough of Lewisham and Co. (Ltd). 

Urban District of Penge) 
Marylebone ........................ . Marylebone Electric Supply Co. (Ltd). 
St. Maryletone  ............... . Borough Council. 
Stoke Newington  ...... ТРТ М. Metropolitan Elec. Power Dist. Co, 

THE PROVINCES. 

Aberavon ee Corporation. 
Abertillery ... a q Z. . Urban District Council, 
Alfreton. «cce trs sese sexa wees Urban District Council. 
Anek auras Northern Counties Elec, Supply Co. 
Aunfield Plain ........................ Northern Counties Elec, Supply Co. 
Ashton-in-Makerfield ............... Urban District Council. 
ll 8 Urban District Council. 
Atbertoen 1 алача Urban District Council. 

A ͤ ( Urban District Council. 
Benfleldsi dle . .. Northern Counties Elec. Supply Co. 
Benwell and Fenbamn ..... —À Urban District Council. 
Beverley (Corporation). Corporation. 
Birstall .............. F Urban District Council. 
Briton Ferr ggg. . Urban Distriet Council. 


Bromagrove (Urban District of 
Bromsgrove, portion of Parish 
of Stoke Prior (Finstall) in 
Rural District of Bromsgrove 
and portion of Parish of Broms- 
grovein Urban District of North 


G. G. Brodie, C. S. and W. Whitehouse 


Bromsgrove) - 
Burgess Hill. Urban District Council. 
nee rmdir Urban District Council. 


Carnarvon and District (Borough E. W. I. Peterson. 
of Carnarvonand Rural District 
of Gwyrfai (except part in 


island of Anglesea) 


CHESHAM Em Urban District, Council. 

Сева: аена снесено iaa Urban District Council. 

Сове iier reo eA ñ € Northern Counties Elec. Supply Co, 

Hilf variaa боз aae Burgh Commissioners. 

Cromptoli.. еен наве Urban District Council. 

Dorchester Corporation ............ Corporation. 

Dorking ............-. — . County of Surrey Elec. Power Diet. 
Co. (Ltd.). 

East Cowen 4 ã . Isle of Wight Elec. Light and Power 
Co. (Ltd.). 

Ebbw Vale . Urban District Council. 

Favershaawd unn . . Corporation. 

Felling g. TEE Urban District Council, 


Foots Cray (Contributory place 
of Foots Cray and portion of 
Urban District of Chislehurst ) 

Friern Вагпе&........................ 

Frome (Urban District of Frome 
and portion of Parish of Sel- 
wood in Rural Districtof Frome) 


Bromley Rural District Council. 


Urban District Council. j 
Urban District Council, 


ed lr Urban District Council. 
Hm зз безинин Ee Ru Urban District Council. 
Handsworth ..................... . Northern Counties Elec. Supply Co. 
Hine a es Urban Disti ict Council. 
Hoddeadon |... eco tunes Urban District Council. 
Honley ... .......... „ Urban District Council. 


Ilkley (Urban District of Ilkley 
and Townships of Middleton 
and Denton in Rural District 


A. H. Gibbings. 


of Wharfdale) . 

Ince-in-Makerfield .................. Urban District Council. 

Isle of Thanet (Rural) (Parishes І. of Thanet Elec. Tramways & Lgtg. 
vf Garlinge, Northdown and Со. (Ltd.) 


St. Peter Extra in Rural Dis- 
trict of Isle of Thanet) 


Lichfield Corporation. . .. . . Corporationz' > bap 
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Title of Electric Lighting Order SCOTLAND AND IRELAND. 


Promoters. 


and area. Title of Electric Lighting Order 
Llandaff and Dinas Powis ........ Rural District ey EET es s 7 * 5 JPromotort. 
Llangolen ........ ТОЕ Urban District Counci Blackrock (Co. Dubli EE 
Lyndhurst ........ 5 Lyndhurst Elec. Lgtg, & Tract. Co. (Ltà). E TUB) susce Bu 5 
Maccles field eve Corporation. keit ym 
Macclesfield ........................... Electrical Power Distribution Co. (Ltd) Dae нн ABA HOA ME EM 53 Pd со Tor 
Midland Electric Power Distribu- Midland Electric Corporation for Power | Dungannon ........................... Urb zi District Council. 
tion and Lighting (Extension) Distribution (Ltd.) IIC 8 Burgh Commiesioners. 
Order. Urban Districts of Galashiels .. q Corporation. 
Perry Barr, Tettenhall, Lye Gounrseekk eins Commissioners of Burgh. 
and Wollescote, and Stour- Jedburgh ........ en Crompton & Co. (Ltd.) 
bridge, and Parish of Great Kildare e e Naas, No. 1, Rural District Council. 
Barr in Walsall Rural District) Melrose . Crompton & & Co. (Ltd.) 
Mitcham ........ ЕИ ue Rural District Council of Croydon. Oban JFF 7. Burch Commissioners. 
Mountain Ack... . . Urban District Council. )%Fͤ;Ä АЫ J. Parker. 
Neath Corporation. . Corporation. iod РОК А 
Neath Rural District. is District Council. Wate e e Corporatio 
Neath, Briton Ferry, & Aberavon Electrical Power Distribution Co. (Ltd.) . 
N ewbury CCC Urban Electric Supply Co. (Ltd). Th lv 24 e d t 
New Hunstanton . Urban District Council. ere are only 24 applications for tramway orders, agains 
Northifleet . . .. Urban District Council. 86 in 1900. These, however, constitute but a small pro- 
Northwood and Ruislip (Parish Northwood Electric Light and Power portien of the electric traction schemes as procedure by bill 
а Ц а и Со. (144). is usually adopted, except in simple cases, and where extensive 
Parishes of Watford (Rural) powers are not sought : =~ 
and Rickmansworth (Rural) in Order aud Diseriet. Order and District. , Order and District. 
Rural District of Watford) Ashton - under - Lyne. | Glossop Electric. Northampton Corp. 
Norten rreri “уш Northern Counties Elec. Supply Co. Corporation. Hopeman. Pontypridd & Rhondda 
Pickernnn g sonus Northern Counties Elec. Supply Co. Birkdale. Hyde Corporation. Valley. 
Pokesdown ........ САКО 8 Bournemouth and Poole Electricity | Cheriton Urban District Leamington. Pontypridd Urban Dis- 
| Supply Co. (Ltd). Coatbridge. Littleborough Urban trict. 
Ponty pridd C «> Urban District Council. Colchester Corporation. District. Royton. 
Рцазеу...................... . Corporation. Crompton. Liverpool Corporation , Swindon Corporation. 
Rhondda CCC Urban District Council. Denton Urban D. C. (Extensions). Weston- super - Mare. 
Rickmansworth ..................... North Metropolitan Electrical Power | Devonport Corporation. Middleton and Chad.: West Riding. 
Distribution Co. (Ltd.) Folkestone Corporation derton. Wrexham District. 
RIPON: SE Corporation. z 
Rrehton, Great Harwood, and C. Chadwell. — : : = 
Clay ton-le- Moors, P 
Roundhay and District ............ Roundhay & Dist. Elec. Lgtg Co. (Ltd.) | 
Royton ..... ТОРА € .. Urban District Council. LIGHT RAILWAY SCHEMES. 
St. Austell ....... TE exea seus St. diis and District Elec. Lgtg. 
and Power Co. (Ltd.). T TCI 
Shildon . . ee Northern Counties Elec. Supply Co. November a pptcatu. 
Sittingbourne (Urban Districts of County of Kent Elec. Power Dis. Co. During the month of November we gave some particulars of 
Sittingbourneand Milton-next- — (Ltd.). the applications made to the Light Railway Commissioners 
p "n for authority to construct light railways, and we are now able 
роо... €-ec000v09008009906992028c0009 C 
Stancdlish-with-Langtree . Urban District Council. to give а complete list of the new electric schemes. Electric 
Stratford-upon-Avon . Corporation. traction is scheduled in all the new projects except two, for 
Teddington . . .. . . . . Urban District Council. although eight steam lines figure in the list six have boen 
irk ee a Pon, Hampton posee wed Electric Light and | already sanctioned by the Commissioners, and extensions 
ick, and Ham ower Co 
Thorn! . Northern Counties Elec. Supply Co. of time, &о., are now sought. The following p articulars of the 
Todmorden ........................... Corporation. total applications (A) together with the proportion of electrical 
Tredegar ......... ое бааа Urban District Council, schemes which have been presented to the Light Railways 
Trowbridge ............. eren Urban District Council. Commissioners since the passing of the Light Railways Act, 
Ware Urban Urban District Council. may be of interest :— 
Warwick ......... eem ette British Electric Traction Co. y 
Wellingborough (Public Purposes) Urban District Couucil. B i PEE 
Wellington (Salop) ) Urban District Council. 1900. | 1899. 1898. 1897. | 1896. 
Whitley and Monkseaton ......... A. G. Robson, A.W. Dixon & J. A. Jeckell. ou ROME ae „ е 
Wines Corporation. ‚Хоу. May. Nov. May. Nov. May. Nov. May. Nov. 
Wire ... Corporation. JJ 8 VVV „ 
VE 9 Total applications | 27 24 43 40 84 35 30 , 28 | 28 
Worsley Electric Supply Order... Urban District Councll. Electric schemes | 19 | 17 | 52 21 52 18 16 10 14 
МТС“ СЕЕ QM СЕЕ V 
A Title. Promoters. . Engineer. с Gauge Agents. 
Barton-on-Irwell .. . Barton-on-Irwell Rural District Council .. n C. C. Hooley ..... duties a 84 Baker, Lees & Go. 
Bolton, Turton and ‘Darwen. xs | Lancashire Light Railways Co. (Ltd.) ..... | Kincaid, Waller and 4 8} Sharpe & Co. 
Manville | 
€anterb'ry, Whitst’ble& Herne Вау O. W. Bowen ....................................... R. Henderson 134 3 C J. D. Tetley & Co. 
CCC Crewe Corporation nt C. Hopkinson .......... -~| 8 5 6 | Sharpe & Co. 
Dartford ............ ... РТУ Dartford Urban and Rural District Councils W. C. С. Hawtayne ... | 54 | 4 8 Baker, Lees & Co. 
Halesowen.................. . Halesowen Rural District Council ............ R. Wilson 101 3 6 Ditto. 
Hayling Island ................. ...... J. P. Bedson and T. Pollock..................... Knowles and Russell 34 |4 84, Angove, Bromwich & Yeo. 
Isle of Thanet (extension of Isle of Thanet Tramways and Lighting) O . es 50 Мо, Webb & Co. 
time, &c.) Co. (Ltd.) 
Lyndhurst... .... „ Lyndhurst Elec. Lighting & Traction Co. (Ltd.) C. J. Wharton 22 4 8 b. and W. M. Bell. 
Mitcham . . Croydon District Council.... S. Stallard ldd ͤ ͤ ) 54 4 Baker, Lees & Co. 
Potteries (extensions) Potteries Electric Traction Co. (Ltd.) S. Sellon .................. 64 |4 0 * S. Morse, 
Pwllheli, Nevin, &c. ............... ... North Wales and District Light Railway Bennett & Ward-Thomas 11 4 83 A. R. Roberts. 
and Electric Power Syndicate i Ltd.) | | 
Rhondda Valley (extension) British Electric Traction Co. (Ltd.) . S. Sellsoon 4 35 6 |S. Morse. 
Sandgate, Cheriton, & Folkestone Sandgate and Hythe Electric Co. (Ltd.). Ditto 44 |4 84 Ditto. 
Warrington and Northwich ...... Brunner, Mond & Co, J. H. Holden, and Н. Н. Scotter ........... 211 | 4 84| Baker, Lees & Co. 
J. Hesketh 
ы E Llanfair (extension Welshpool and Llanfair Light Railway Co... | A.J. Colling............... | | Bircham & Со, 
of time, &c.) | 
West Cumberland . . . . T. D. Lingard, A. L. Ormrod & T. S. Tun A. Dickinson & Со....... 198 3 6 "Warwick Webb. 
Worcester (extensions) | Worcester Tramways (Ltd.) ............... 8. Sellon ore eee | 4 | e 6 B. Morse, 
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RESULTS OF APPLICATIONS. 
We give below the results of the applications made to the Light Bailway Commissioners in November, 1899 and May, 1900. 


* 


— — 


Каш ‚ 1899. 


i ; 
Title. | Promoters. Engineer. Re Gauge. | Result. 
| | Ft. in 
Aldershot and Farnborough (ext.) . | Power and Traction ................................. G. Hopkins & Sons 4 3 6 Approved. 
Barnsley and District (extension)... British Electric Traction Co, ..................... S. Sellon .................. 3 3 6 Ditto 
Blackpool and Garstanng .. Black pcol and Garstang Electric Light 1 J. J. Myres ............... 161 4 8) Ditto. 
| [ЁЛ E КУЛК КТУ УТ | 
Blyth and District ................... . | British Electric Traction Co UI. S. Sellon .................. 141! 35 6 | Withdrawn. 
Cheltenham and District (exten. s T. Nevins ....... n T. Nevin... ees 21 3 6 Approved. 
Cinque Ports (Kent and Sussex) ... D. Cob. gEIt gee aud J. T. Rossi · | 671 | 5 6 | Deferred. 
er 
City of Bath 85 Bath Corporation .......... eee ks Fortune and G. F. 18 |4 0 | Rejected. 
: etzger 
County of Hertford, No. ......... Hertford C.C. and the Metropolitan Tram- V. B. D. Cooper 53 4 83! Approved. 
ways and Omnibus Co. | 
Ditto No. 2 Dies ындыы Ditto ji | 2 |4 84! Withdrawn. 
Ditto No. 3 aa. Dittes Ee ona Ditto — 9 4 8} Rejected. 
Ditto No. 4 ......... оО РТУ Dito: . cenis | 44 4 8) Withdrawn. 
County of Middlesex, No. .. ...... Middlesex County Council.. Н. T. Wakelam ......... 12 | 4 65 Approved. 
Gloucester and District ............ City of Gloucester Tramways Co J. Clifton Robinson. 8 3 » Ditto. 
Hayling Island  ........................ W. Paynter, Н. R. Trigg, and E. Belfield ...... Knowles and Russell ... 43,4 8) Withdrawn. 
Kingston, Surbiton and District ... | Greenwood and Batley........... ........ q . . . .A. Н. Rowan ............ | 41 4 8} Rejected. 
Llanelly and District........... .. ... Llanelly and District Electric Light Co. ...... R. Wilen ae 74 3 6 Approved. 
London County (Arch way- road, London County Council... . Sir A. Binnie 4 | 4 84, Not dealt with. 
Highgate) | 
London ое (Clapham, Wands- Dis 8 Dittes 53 4 83 Rejected. 
worth and Kingston - road) | . | | | 
London County (Deptford, Shooters Dillo: ss vetus eden pe Ditto — ........... 53 4 83 Ditte 
Hill and Wool wich) | | 
London County (New Cross, Lewis- ..... ĩ ТТ Ditto 44 4 83 Ditto. 
ham ard Eltham) | 
Loughborough and District. Loughborough & District Elec. Trac. Synd....; С. H. Gadsby  ......... 81 3 6 | Approved. 
Mansfield and District. J. Fell, J. Lewis, and W. J. Kershaw ......... Ditto . . . 51 3 6 Ditto. 
Morley and District .................. British Electric Traction ((o S. Sellon .................. 10 | 4 8)| Ditto. 
Oldham, Ashton-under-Lyne,Hyde Oldham, Ashton, and ‘Hyde Electric Tram- Ditto iin 8 44 4 8} Rejected. 
and District (extensions) way Co. ) 
Peterborough and District (exten.) | British Electric Traction Co. Dittes 1 3 6 Ditto. 
Spen Valley (extensions) Ditto ай Dis 12 4 65 Approved. 
Wakefield and District ............... J. Fell, J. J. Gittings, E. Horton, and Pritchard & Co. 10 3 Ditto. 
W. J. Kerahaw | 
Warrington and Northwich ......... A. Anderson, J. Hesketh, and A. Brown R. Н. Scotter ............ | 133 4 84; Rejected. 
West Hartlepool (extensions, &c.) | Hartlepool Electric Tramways Co . . . . S. Sellon .............. ... 14 3 6 Extensions withdrawn, de- 
| | | viation approved. 
МАШ оа OIE N : Wigan and District Tramways Co. ............ Ditto ........ m | 71 3 6 | Approved. 
Windermere and Diatrict........... . British Electric Traction Co ^ Ditto лынын «| 6h 3 6 | Withdrawn, 
7 : | 
! May, 1900. 
Barnsley & District (extension) No.2 British Electric Traction Co S. Sellon .................. | 4113 6 
Bath and District ..................... Bath Corporation, Sir J. Sivewright and | G. Hopkins & Son ...... 134 |4 83 Approved. 
Leopold Birsh Ditto. 
Blackburn, Wballey and Burnley... Auxiliary & Light Railways & Tramways Со... | C. Chad well. 144 4 0 Ditto. 
Durham and Півітісё.................. British Electric Traction Co. S. Sellon .................. 23 |4 84 Ditto. 
Hayling Island | ........................ E. Belfield, T. Pollock, and J. P. Bedson ...... ‚ Knowles & Russell 54 | 4 84 Withdrawn. 
Hyde and Dukinfield.................. Hyde Corporation and Dukinfield Corporation | J. Mitchell & S. Hague 93 |4 84 Approved. 
Jarrow and South Shields ......... British Electric Traction Co. ..................... S. Sellon .................. 51 4 84| Ditto. 
Kidderminster and Bewdley ...... Kidderminster and District Electric Lighting S. Sellon .................. 43 3 6 Ditto. 
| & Traction Co. ` | 
Kingston, Surbiton and District British Electric Traction Co S. Sellon .................. 7 |4 83 Rejected. 
(extension) | 
Mansfield апа. District (extension). J. Fell, J. Lewis, and W. J. Kershaw ww. | C. H. Gadsby ............ 44 3 6 Approved. 
Pwllheli and Nevin .................. North Wales and Dietrict Light Railway & | Bennett & Ward- Thomu 633 0  Witbdrawn. 
Electric Power Synd. 
Rhyl and Prestatyn (extension)... Rbyl and Prestatyn Light Railway Co. A. Dickinson & Co....... 2 |5 6 | Approved. 
Swansea and District ............... Swansea Corporation -................. ............ кис Waller & Man- 8 |4 83 Ditto. 
ville | 
Sheerness and District ............... British Electric Traction Co . 8. Sellon ............ өйө 2b | 5 6 Ditto 
Staines and Egham .................. Staines and Egham Light Railway Co... V. B. D. Cooper 333 6 Ditto. 
Warrington & Мог іс (extension) A. Anderson and A. Bro w . R. Н. Scotter ............ 9+ 4 8}, Withdrawn. А 
Warrington and Runcorn ............ International Electric Traction & Power Synd. | Bennett & Ward-Thomas 8 |4 80 Ditto. 
: Brianne Electric Lamp C(Oowꝛ U O £30,000 
ELECTRICAL JOINT STOCK COMPANIES OF 1900. Brisbane Electric Tramways Investment Co 750,C00 
a ee British Electric Car Co. e 4 4 non 50,000 
: : | "E a | British Electric Plant Co. ......... : eet cr 100,000 
Tho following are the more important limited liability British Electric Street Tramways ......... «ecce 300,000 
companies connected with the electrical and allied industries | RE Sod Foreign ен че N 1000 
i А i ital .— British Power, Traction and Lighting Co. ........................... j 
registered during the past year, with their бар ital : British Motor Traction Conn n lꝑi·iU˙ е 1,€0),000 
Aberdare Electric Light Co. ............. eee eene £2,000  Brockie-Pell Arc Lamp (re-registered) ht . : 80,000 
Accumulator Industries .................. —————— C 10,000 | Card well-Boorman- Ford- Lloyd eene Tm 5,000 
Adams Electrical Generator Co breed reden: 5,000 Charing Cross and City Electric Со. ............... eere 4 300,000 
Adelaide Electric Tram wayoͤ nnn q 5,000 Cinque Ports Light Rail ways ··᷑ĩü U 25,000 
W. Н. Allen, Son & Co. o0o0o0oOoO0‚0‚0‚‚ ̃ͥ 200,000 Claud Hamilton (Aberdeen . ã укын 5,000 
Anti-Collision Alarm Telegraph VVV 1,500 Colwyn Bay Electric Light and Power Go ͥ 8,000 
Babcock and Wilcox (re- registered )))) . 6 600,000 County of Kent Electrical Power Distribution Co 25,000 
Banbury and District Electric Supply oe 8 e 25,000 County of Northampton Electric Power and Traction Согуу 25,000 
John Bellamy ..... ....... — € Г: 40,000 Cowper Inventions Рехејортепё Со. ..............................«. ; 50,000 
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C.V. Lamp Syndicate . .. ã . eee. £14,000 | South Lancashire Electric Supply Co. . . . . . . 210,000 
. Crown Electric Heating Syndicate . 5,000 | South Lancashire Electric Traction and Power Co . _ 850,000 
Crowther and Co.'s Electrical Industries ..... ..................... 10,000 | South Wales Electrical Power Distribution Co ,000 
John Davis & Son (Derbgcbcõõõꝛv»dk „ 55,000 | Staines and Egham Light Railway Co . . 1.000 
Dislepe ... - Кака 12,000 | W. F. Stanley & C(Oo ee e 120,000 
Doe Portable Electric Light and Power Syndicate 40 000 | Statters (Birmingham) “ĩee·e U %4%“Q 10,000 
Donovan & Co 9 FFC 10,000 | Sussmann Electric Minera’ Lamp Co. .................-. — 50,000 
, e nta vee n nC En MER E Eus e 100,025 | Taipo Accumulator Со. .............«......... . 2 25,000 
. Electric Incandescent Ташр Regenerating Syndicate ....... фе эй ,900 | Tangye Tool and Electric Со. (re-registered) d gogo 100,000 
Electric Lighting Boards (British Manufacturing Co.) ......... .. 75,000 | Taylor, Tunnicliff & Co. (1900) (re- registered ..................... 100,000 
Electric Railways Co РИИ ТОРЕНЕ" C 75,000 | Thames Valley Electric Supply Co. . 8 ‚000 
Electric Supply Co. of Victoria . € UN ... 200,000 | Thomson-Davis Telephone System FCC 6,000 
Electric Vehicle Co. of Great Britain ...... CCC 1,000 | Turner, Atherton & Co. ................. CCC 175,000 
Electrical Navigation Protection Coo ꝓm . . 200,000 | Typewriting Telegraph Corporation . 100,000 
Electrical Regulating and Lighting Syndicate ..................... 75,000 | Union Cable Co q. V TR 25,000 
Electrical Testing Laboratories... ............. C 5,000 | United Railway and Trading Co e 500,000 
Electrical Trades Supply Co PPP P 5,000 | Universal Telephone and Electrical Co)ꝛ— .. es. 5 10,400 
Electrical Transport and Power C — . 10,000 | Volt Electrical Co. ..... ————— ——À—n— t 5,000 
Electro-Ceramic Syndicate ............... k е 2,000 | Walker and Hodgetts...... N CCC 5,000 
Electro-Chemical Co. (1900) (re- registered 200,000 | R. Waygood & Co. (re-registered) ..................... ess 210,000 
Electro-Magnetic Traction Co CCC 1,500 | Wear Electrical Engineering C(oꝛꝛꝛꝛꝛᷣ——— 5,000 
Finchley Electric Light Co L niit 5.000 | Welsh Electric Traction Co 2 m 25,000 
Fireproof Electric Switchboard Cooꝛꝛꝛd !. . . . 1,000 J. G. White & Co ) ͤ ͤ——— OS 100,000 
Fleet and District Electricity Co—— . . 5,000 | Whittaker Bros. ............ CCC ‚000 
Foundera’ Syndicate ........................... etn . . ꝗ æ 60,000 | Williamson and Јоверћ ....................... .. ——— 4,000 
French Electric Lighting Boards . —€— УА 4,000 | Wolverhampton District Electric Tram ways . 200,000 
L. Gardner & Sous . . 3 . 50,000 | Yorkshire Electric Power Syndicate "ERN 10,000 
Gardner Electric Drill and Hammer Co. VV 40, 000 
General Electric Со, (1900) (re- registered . 800,000 - 
General Electric Co. of Ireland 2 . Pss 200 000 : | 
Н. and Н. Accuticlator Spudicate . ... 19000 | PUBLIC COMPANIES WOUND UP, DISSOLYED, ас, 
Hands Eimitdddgggg 3 50,000 IN 1900. 
Harwich Electric Lighting and Tramways SG ed А 59000 > 
HMM a eg 5 60000 | The following are the principal electrical and engineering 
Hiligrove and Armidale Electrical Corporation 70,000 | limited liability companies which have been wound up 
R. Hood Haggie & Son ...................... e €— 160,000 (either voluntarily Or compulsorily) or dissolved daring the 
r поа 88 VV. —— 88000 past year. The asterisk denotes that the company was 
Improved Electric Glow Ташр бо ннн 40,000 | Wound up by order of the Court, and the + that the company 
Ingleton Water Power Co......... . 7,000 | has been struck off the register :— 
Ingram and Reet: 1 ee 50,000 Aluminium Co. 
International Electric Traction and Power Syndicate P - 25,000 Andrews (J. D. Е.) & Co. (voluntarily). 
Isidor Frankenburg & Co "e e 250,000 tArmstropng-Dove Motor Syndicate. 
Johnson-Lundell Electric Traction Co............ одеа тергее . 500,000 tBattery and Motor Со. 
Johnson Electro-Germicide Co......................-. ——— 2,000 W. C. Бёггеу & Co. 
Richard Johnson & Nephew .................. €T mm . 290,000 *Birmingham Carbide Co. 
Johnstone, Benjamin & Co V bes 15,000 TBritish Association of Medical Electricians. 
Kettle River Power GC e E ана 220,000 British Blahnik Arc Light Syndicate. 
King Arc Light Coo Vet ee j Brockie-Pell Arc Lamp (for reconstruction). 
Kingsburgh Motor Construction Co. ............. MN — 50,000 tCanton (Waipori) Mining and Electric Power Co. 
Lewisham and District Electric Supply Co. ........... РТИ" iios 10,000 TCapital and Counties Electricity Supply Co. 
London Electrical Warehouse Co : as 1,000 Continental Water and Electrical Power Syndicate. 
Lyndhurst Electric Lighting and Traction Co. ..................... 500 TCorbridge Electric Lighting Co. [tion). 
McAlpine's Electrical Co. .................... —ÁÁ—M— ане тея 5,000 Coventry Gas Fitting, Electrical and Engine ring Co. i reconstruc- 
Wm. M'Geoch & Co. (re-registered)........... ...... FFC 100, 000 Crowdus Accumulator Syndicate. 
Mangano Electric Process —  — € т 50,000 tCruto Incandescent Lamp Agency. 
J We Машеу EX at 000 Cuttriss, Wallis & Co. 
Marconi International Marine Communication Co. .............. . . $50,000 Dawaon Gas Engines Syndicate. 
Meldrum Bros. (re-registered) )) e errs 125,000 Doe Portable Electric Light and Power Syndicate (for reconstruction), 
Metropolitan Motor Manufacturing Coo E— Vicus 10,000 Earle's Shipbuilding and Engineering Co. (for reconstruction). 
Meyra Electric Co. . .. ce respira d Vanc ot TAa eee 10, 000 Eastbourne Electric Light Co. 
Middlesex and Hertford Elec:ric Lighting and Power Co. ...... 100 tElectric and General Contract Corporation. 
Midland Electric Corporation (1900 . . 200, 000 Electric Automobile Syndicate. 
Miller & Soors t FC 8 50,000 TElectric Free Wiring Syndicate. 
Monarch Motor Co. m . . _ 250,000 Electric Meter Co. 
Mordey-Fricker Electricity Co . Set sini di wast Vor E EUR Na 20,000 Electric Racing Horse Maze (Pioneer) Syndicate. 
Motor Manufacturing Coo L([U[ ʃ . ОЕ 220,000 TElectric Steam Syndicate. 
National Construction Coo FCC 10,000 Electro- Chemical Co. (for reconstruction). 
New Century Are Light Coop p œ ELA rne 80,000 TElectrolytic Separation Syndicate. 
North Wales and District Ligbt Railway and Elec. Power Synd. 1,200 tElieson Lamina Accumulator Co. 
Northern Counties Electricity Supply Co UI . os 200,000 TEuropeau Electric Finance Co. 
Northern Counties Traction Co FFF 8, 000 Giffre Electro-Chemical and Power Co. МӨ ee 
Northwood Electric Light and Power Co . we 15,000 +Gravier Dynamo Syndicate. 
Paterson, Cooper & Со. ................. nisin sanded ices MEUS 20,000 *Gutta-Percha Corporation. 
Perfect Light Coo ·l·Ul . C 25.000 Howell's Anti- Iuductive Telephone Syndicate. 
Premier Electric Lamp COo ( S e ee 100,000 Improved Electric Glow Lamp Co. (for reconstruction). 
Railway and General Engineering Co....... F А ,000 tImproved Incandescent Electric Lamp Syndicate. 
Railway Construction and General Development Co. P 1C0,000 *Isle of Man Tramways and Electric Power Co. 
Railway Equipment and Construction Co 3. .. 1,000,000 TKerbey Bowen. 
Rawlings Bros ˙ ꝶë:ꝛ; ð ß 100,000 Land апа Water Electric Power Syndicate. 
Reason Manufacturing Co. (re · registered) e 000 8 Patents. 
Richardsons, Westgarth & Co! I a æ 750, 000 Light Railway Contract Co. 
Roeling, Appleby and F nnn e 100,000 tLlandudno Electric Supply Co. 
Ross Electric Light and Power Co UH . 8,000 London and Provincial Traction Co. 
Roundhay and District Electric Lighting Co 20,000 London Electrical Cab Co. 
Rowell, Stuart Kelman & Cooꝛiꝛ· en 100,000 t London Electrical Carriage Co. 
St. Austell and District Electric Lighting and Power ............ 10,000 London Electrical Coupé Co. 
St. Helens Electric Lighting Company .................. e 10, 000 London Electrical Van Co. 
St. Stephen's Electrical Syndicate . 8,000 London Health Electrical Syndicate. 
Sandycroft Foundry Co. (re-registered) ..... —— N 32.000 Macroom and District Electric Lighting Syndicate. 
Schattner Electricity Meter Co FC . 50,000 TMaxim Motor Co. 
. Scottish Electrical Luminisoriptor Со. ......... re idR 9 10,000 Midland Electrical and General Engineering Co. 
Sherard Cowper-Coles CO). . .. fl: 6 4 . e. . eee 25,000 P. C. Middleton & Co. 
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Motor Manufacturing Co. (for reconstruction). 

Nalder Bros. & Co. (voluntarily). 

New Electricity Supply Syndicate. 

New Power Syndicate. 

tNorth London Electric Supply Co. 

Nuneaton Electric Co. 

Paris Singer (Ltd.). 

tPeerless Accumulator Syndicate. 

Perfect Arc Lamp and Accessories Co. 

Premier Electric Lamp Syndicate (for reconstruction). 
Printing Telegraph Recorder Co. 

Reason Manufacturing Co. (for reconstruction). 
Recording Telegraphs, 

Roller Bearings Co. 

Sandycroft Foundry and Engine Works Co. (for reconstruction). 
Scarborough District Lighting Co. 

St. Stephen's Electrical Syndicate. 

Sussmann Electric Miners’ Lamp Co. (for reconstruction). 
United Inventions Syndicate. 

Universai Electrical Advertising Syndicate. 

Weat Kent Electricity Supply Co. 

Western Counties Electric Light and Power Syndicate. 
Weodlands Electric Co, 


CORRESPONDENCE. 


MAGNETIC: OBSERVATORIES AND TRACTION 
DISTURBANCES. 


. TO THE EDITOR OF THE ELECTRICIAN, 


Sin : It is, I think, agreed by both parties that the proper solu- 
tion of the controversy between the London United Tramways 
Co. and ihe Kew Observatory is, that the Observatory should 
receive compensation and the magnetic recording instrumenis 
should be removed ; and I do not wish to prolong the dis- 
cussion. One new point, however, has been raised recently, 
which seems to me of some interest as bearing on the theory 
of the magnetic disturbance due to electric traction. The 
company state that. they have made measurements, from 
which it follows that very large stray currents are already 
flowing in their lines—currents so large that they ought, it 
is said, to disturb our instruments, and they infer that if the 
instruments are not disturbed the precautions we have been 
asking for are excessive. Now, І express no opinion as to the 
amount of stray current which bas been observed or which 
may be observed on the company’s rails. I have not the 
material to criticise the experiments, but I do assert that, 
assuming the facts to be as they state, the deductions made 
from them are wrong. For the purposes for which our records 
are used they are not affected by existing leakage currents, 
and theory shows that they ought not to be affected. 

Let us consider first the disturbance of the vertical com- 
ponent of the earth’s magnetic force. Prof. Riicker has 
shown that, assuming the earth to be a homogeneous 
conductor, a system of leakage currents produces of itself no 
vertical magnetic force. A traction system in which the 
current returns through the rails does produce such a disturb- 
ance, for the vertical force at the observatory due to the cur- 
rent in the trolley wire is not balanced by that due to the 
current in the rails, since, in consequence of the leak, these 
two currents are not equal. The leakage currents themselves 
do not give rise to any resultant vertical force. 

Consider, now, a limited portion of the earth at some 
distance from the observatory. The earth currents in this 
space will, in general, produce a vertical force at the observa- 
tory. Let us call this R. Then R is equal and opposite to the 
force due to the currents in the rest of the earth external to 
the limited space considered. If the observatory be at some dis- 
tance R will usually not be large, though it might be readily 
detected by suitable instruments if we could get ridof the opposite 
force - R. This, however, we cannot do. Suppose now that 
a stream line enters this limited space at A and leaves it at D. 
We may olearly, within very considerable limits modify the 
path of the stream line between. А and B without affecting 


the magnetic force at the distant observatory D. For, taking 
the case of a horizontal stream line, if dy is the angle which 
an element of the line at.P subtends at O, and r the distance 
OP, then the magnetic force depends on the value of the 


integral | | dy and, if OA and OB are both large compared 
A 


" 
with their difference OA — OB, the value of the integral is 
approximately equal to twice the angle АОВ/(ОА + OB) 
Thus the magnetic force at О due to the limited space will 
depend on its shape and position and on the eurrent entering, 
but only to à secondary amount on the distribution of current 
within the space. Hence the resultant force at O due to the 
whole system of leakage currents may, in spite of changes in 
the distribution within a limited space, remain approximately 
Zero. | 

Let us apply this to the disturbance produced by а rail. 
In its immediate neighbourhood the lines of flow of the 
leakage currents are modified by the presence of the rail, but 
the resultant vertical force from the area throughout which 
this modification takes place will only differ by a small 
quantity from its value before the introduction of the rail. 
The resultant vertical force therefore, due to the whole system 
of leakage currents, still remains approximately zero. The 
rail may carry а large current which before was distributed 
through the ground in its neighbourhood. 

The force at the distant observatory, due to either the con- 
centrated or the distributed current, may be quite appreciable, 
but each is balanced, in the one case approximately, in the 
other exactly, by the force due to the currents in the space which 
is undisturbed by the rail, Thus it does not follow, because 
currents may have been measured in the rail, which would b3 
amply sufficient if they had been fed in from a trolley wire 
to disturb the records, that the vertical force instrument of 
the Kew Observatory must have been seriously affected. 

The same is true with regard to the horizontal force. The 
horizontal disturbing force is entirely due to the vertical com- 
ponents of the leakage currents. The main currents of the 
original circuit have no effect on it. "M" 

Now a portion of the surface leakage current is disturbed 
by the introduction of the rail. Throughout the disturbed 
area the vertical component of the current must always be 
small. Hence, in any case the disturbed area contributes but 
a small amount to the small disturbance of the horizontal 
force caused by the whole system of leakage currents. A 
change, therefore, in the vertical distribution of current 
throughout the disturbed area will not appreciably affect the 
horizontal force at the distant observatory. The above con- 
clusions will, of course, require modification if the source 
itself comes within the area disturbed by the rail, or 1s 
metallicly connected with the rail. | 

These considerations appear to me to reconcile the two 
series of observations. We certainly have noted no disturb- 
ance in the Kew magnetometer which could be attributed to 
large currents in the rails; the engineers of the company 
state that they have observed large leakage currents, and 1 
believe the arguments I have adduced give the reasons why 
our instruments are not affected.— Yours, &c., 

Dee. 31. R. Т. GLAZEBROOE. 


THE “DENSITY FACTOR.” - 
TO THE EDITOR OF THE ELECTRICIAN, 


Sır : In your article on my Paper on the Density Factor," 
in referring to the two-meter system, you state that ihe 
engineer is, presumably, to decide which lamps are to be on 
each meter. This is not my intention. The division of the 
lamps would be entirely at the option of the consumer. This 
method is in use in Manchester, and gives, I understand, most 
satisfactory results. Of course, the Manchester maximum 
demand system is not identical with that of Brighton, but 
there seems to be no reason why the second meter should not be 
as good with the one system as with the other. At the same 
time, when a means can be devised of getting over the 
density of the consumer in appreciating the true value and 
importance of the maximum demand indicator "—that is, of 
making him face with equanimity a big electric light bill 
after һе has had all of his lights on, say, for a dinner party, 
I will be glad to hear of it. The beneficient discoverer of 
such will earn the gratitude of the civilised world. : 
With regard to the position of Aberdeen, I find, on again 
looking into the statistics in Garcke's Mauual, that I have 
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been led into an error, the units given for 1899 being for seven 
months only, and not for the complete year. While unable 
to give precise figures, I gather from later published results 
that Aberdeen must sell over 20 units per annum per £1 worth 
of mains laid. I deeply regret this unfortunate mistake, 
although naturally rejoicing to tee that in this case my 
contention finds support instead of refutation.— Yours, &o., 


North Shields, Dec. 29. CHARLES TURNBULL. 


LEGAL INTELLIGENCE. 


Chloride Electrical Storage Syndicate (Ltd.) v. The Corpora- 
tion of King’s Lynn. 
ARBITRATION. 


In The Electrician for Dec. 7, p. 252, we published particulars of pro- 
ceedings in arbitration before Major Cardew, R.E., at King’s Lynn. The 
award in the arbitration has now been made. 

The award orders the Corporation to pay the sum of £100 and the coats 
of the syndicate and of the arbitrator. 

The amount claimed by the syndicate was £301. le. 7d. the principal 
part of which represented labour expended in erecting the storage batteries 
at the electric lighting station of the Corporation, it being claimed by ths 
syndicate that they were entitled to charge for all labour at the rate fixed 
in the Day Work scale in the schedule of quantities, in addition to the 
prices quoted for materials ; the contention of the Corporation was that 
such prices were intended to include all labour. The arbitrator was ap- 
pointed by the president of the Institute of Civil Engineers on the applica- 
tion of the syndicate, the Corporation appearing at the hearing under 
protest," on the ground that the matter was not one within the jurisdic- 
tion of the arbitrator, but one on which the decision of their engineer was 
intended by the contract to be final. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


London County Council require an electrical engineer to super- 
intend, under the Council's chief engineer, the work of constructing 
or re-constructing for electric traction the Council's tramways, &c. 
Applications by Jan. 14. 


Manchester Electricity committee require an electrical engineer for 
their electricity undertaking. Ап advertisement contains further 
particulars. Applications (addressed to chairman) must be in by 
19th inst. 

Manchester Electricity committee also require а deputy electrical 
engineer. An advertisement contains further particulars, and appli- 
cations (addressed to chairman) must be in by 19th inst. 

Manchester Tramways committee require an electrical engineer to 
act as chief engineer to the tramways department. An advertisement 
gives further particulars, and applications (addressed to chairman) 
must be in by Jan. 19. | 


West Ham Guardians require an expert to advise on the engineer- 
ing work in connection with their new infirmary at Leytonstone. An 
advertisement contains further particulars, and applications must be 
sent to the clerk (Mr. Fred. E. Hilleary), Union Workhouse 
Leytonstone, N.E., by 23rd prox. 


The Council of the Foreign Community, Shanghai, require a 
municipal electrical engineer. Further particulars from Messrs. John 
Pook & Co., 53, Leadenhall-street, London, E.C., to whom applica- 
tions should be forwarded before Jan. 12. See advertisement. 

A smart draughteman is required as evening instructor in the 
drawing office at the Northampton Institute, Clerkenwell, E.C. 


Forms of application from the principal (Dr. В, Mullineux Walmsley). 
See advertisement. 


Rotherham Corporation invite applications for the post of borough 
electrical engineer. Applications to town clerk by Jan. 14. 

Burnley Corporation require a general manager for their tram- 
ways. Applications by Jan. 19. 

The Governors of Sir John Cass's Technical Institute, Jewry- 


street, Aldgate, E.C., require a principal. Applications to clerk, 
10a, Idol-lane, Eastcheap, E.C., by Jan. 26. 


Au assistant lecturer in physics is required for the Technical 
College, Huddersfield. An advertisement gives further particulars. ' 


uire à manager and. 


A large Continental manufacturing firm 


, engineer to take charge of the business in the United Kingdom and 
British colonies. See advertisement, 


-The Bromley (Kent) Electric Light and Power Co. (Ltd.) 
a secretary. Applications to the engineer and manager (Mr. ‚ 
Gamlen), West-street, Bromley, by January 7th. See advertisement. 

Huddersfield Tramways committee requires a lineman. Applications 
to town clerk by Friday, 11th inst. See advertisement. 

A switchboard attendant is required for the Motherwell Corpora- 
tion electricity worke. Applications to the electrical engineer (Mr. 
S. E. Britton) by 9th inst. See advertisement. 


uire 


Mr, C. T. R. Wilson, F.R.S., Fellow of Sidney Sussex College, has 
been appointed lecturer in experimental physics at the University 


of Cambridge. 


Mr. W. J. Wood has been appointed assistant electrical engineer 
at the Bolton Corporation electricity works. 


Alleged Injury from Electrolysis.—An action brought by the 
Manufacturers’ Natural Gas Co., of Indianapolie, against the India- 
napolis Street Railway Co. to recover $50,000 damages for deteriora- 
tion to gas pipes caused by electrolysis is pending in the Superior 
Court at Indianapolis. According to the Street Railway Review the 
Gas Company complains that disintegration of pipes has been caused 
by inability of the Street Railwa бошпу" conduits to carry the 
return current back to the power house, as a consequence of which 
employés of the Gas Company have received shocks and burns when 
the gas has been ignited by electricity. It was argued for the defence 
that the Street Railway Company's rights to use the streets were 
prior to those of the Gas Company, and that the latter was not 
entitled to recover because it made no pretence that its property 
rights had been damaged. 


Alleged Receiving.— At the Westminster (London) Police Court 
on Wednesday, before Mr. Horace Smith, Albert Henry Ashford, 
marine store dealer, was charged, on remand, with feloniously 
receiving, among other things, a large quantity of solder, the property 
of Mr. Wm. Beattie, of Victoria-street, S.W., and new electric cable 
and fittings, the property of the Chelsea Electric Supply Co..(Ltd.). 
The police removed two large van loads of propery (all of which 
was alleged to have been stolen) from the prisoners shop and stable. 
Prisoner was further remanded on £200 bail. ; 


Asuncion (Paraguay).—The Paraguay Development Co. (a U.S. 
joint stock concern) has secured a valuable concession for the electric 
lighting of this city, and for the construction and equipment of 
electric tramways. The concession is for 25 years, and both lighting 
and traction services must be working by Aug. 30, 1902. 


Belfast.—At a meeting of the Electric Committee last week the 
city electrical engineer (Mr. Victor A. Н. McCowen) submitted а 
statement as to the progress of the electricity undertaking during the 
past twelve months : — Oa Dec. 31, 1899, there wasan equivalent of 
51,500 8 c.p. lamps connected to the mains, and there were now 
73,500, an increase of 43 per cent. "There were also applications for 
a further 10,000 8 c.p. lamps. The output for the year 1899 was 
622,500 units sold. The estimated output for 1900 was 875,000 
units, an increase of 40 per cent. The average price obtained for 
current supplied during 1899 was 4:36d. per unit; for 1900, owing to 
the reduction in price introduced at the beginning of the year, the 
average price would work out at about 32d. unit. The 
National Electric Wiring Co. had obtained for them during 
the year a connection of over 2,000 8 c.p. lamps. The 
advantages of electrical driving were at last being recognised, and 
they had now about 120 electric motors, aggregating 450 fl. P., con- 
nected to the mains, and applications for a further 160 n.p. The 
eystem of letting out motors on hire was being 3 by small 
users of power, and they had about 150 installed, driving various 
types of machinery, including hoists, sewing machines, linen finishing 
machines, printing machines, dairy machines, ventilating fans, grain 
crushers, &c. The average price obtained for current supplied for 
motors during the year worked out at about 2}d. per unit, while 
several long-hour consumers obtained it as low as 1:61. per unit. 
Notwithstanding the greatly increased cost of coal during the year, 
the cort of production would not be increased, but would actually be 
reduced owing to other economies being introduced aud to increased 
output. The maximum load on the station was 955k w., and for 1900 
1, 307k w., an increase of 37 per cent. 


Blackburn.—On the introduction of electric traction two years 
ago the tramway fares were reduced 50 per cent., and at the end of 
the first year's working the receipts were over £4,000 more than in 
the previous year, representing an increase of 2,000,000 passengers. 
Last year the increase over 1899 was £2,500 in receipts, and 600,000 
in passengers. 

Bolton.—Tramway matters occupied the attention of the Council 
on Wednesday. 'lhe Tramways committee proposed to establish 
acircular system of electric tramways in thecentre of the town,cararun- 
ning every 21 minutes and collecting and depositing passengers at the 
starting points of the various tramway routes Mr. Tootill said this 
would involve a change of cars to all passengers who desired to go 
to the railway station. He did not know of any town where 
such a system was in successful operation, and as the committee 


. AH 
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had no experience in that matter it was unwise to launch 
upon the experiment before they had perfected their system 
in other directions, Ald. Miles admitted that the proposed 
system had disadvantages, but it would solve the congestion diffi- 
culty in the centre of the town due to all cars starting from the same 
point. They would have specially light cars for the circle service. 
The traffic manager estimated that the scheme would not only give 
them a quicker all-round service, but would result in a eaving of 
nearly £11,000 per annum. Mr. Smith (vice-chairman cf the Tram- 
ways committee) maintained that the block in the centre of the 
town must be relieved. He added that they were reducing the fares 
along with the adoption of this new system. Ald. Nicholson (chair- 
man of the committee) said at the beginning he was emphatically 
opposed to the circuJar system, but he desired the Council to try it 
аз an experiment. Passengers would not have to pay extra fares for 
the town circle when it formed part of their journey to or from the 
route on which they desired to travel. The recommendation was 
adopted. 


Buxton.—The electrical engineer (Mr. E. Calvert) has reported 
that 500 lamps have been connected since the previous meeting, and 
that it was absolutely necessary to place an order for additional 
plant, to be delivered before June, at a cost of between £4,000 and 
£5,000 ; and Mr. Calvert anticipates that by next season there will 
be 12,000 lights on the books The town hall is to be wired for the 
electric light at a cost of £550. 


Calcutta. — The demand for electric current continues to increase 
at a steady rate. The Calcutta Electricity Supply Corporation 
started operations in April, 1899, with 700 8 c.p. lamps connected, 


but by April, 1900, there were 14,000 lights, and at the end of: 


November 27,000. The machinery installed or on order is capable 
of supplying current to 60,000 lights, but, in view of the increasing 
demand, additional nu capable of supplying another 100,000 
lights will be obtained. The engineer to the company (Mr. К. A. 
Scott-Moncrief) has recently been in England where he has arranged 
for the purchase of two 750kw. steam dynamos. Mains аге being 
Jaid in additional streets. 
supply electricity to the suburban districts of Alipore, Ballygunge, 
с. ex 


Cardiff..—The ceremony of laying the first rail and fixing the first 
bonds ів: connection with the Corporation's electric tramway scheme 
was performed by the mayor (Councillor T. Andrews) on Tuesday. 


Cleckheaton.— Application has been made for sanction to borrow 
£25,000 for electric lighting and refuse destructor works. 


Orewe.—Electric current is being supplied to 42 consumers, 
representing an equivalent of 1,100 8 c.p. lamps, and 90 applications 
for supply have been received, equivalent to 2.500 lamps. 


Dawson City (Yukon). —The streeta of this city are now lighted 
by electricity, and a number of the business^premises, and especially 
the well-equipped stores, have the electric light.. Electric tramways 
are to be running early in 1901. 


Derby.—The ealary of the borough electrical engineer (Mr. T. P. 
Wilmshuret) has been increased from £350 to £400 per annum, with 
е annual increments of £50 until a maximum of £500 is 
reached. 


Dunstable.—-Ald. Garrett has succeeded in his endeavours to get 
the Council to obtain a provisional electric lighting order, and his 
consistent adv ocacy' of electric lighting is about to be crowned 
with success. He is a member cf the firm of F. T. and A. Garrett, 
who had given notice of intention to apply for an order, but in his 
opinion the lighting of th» town and the supply of electric energy 
should be in the hands of the local authority. The resolution in 
favour of applying for the order has been carried unanimously. 


East Grinstead.— The Council have decided to expend £25 in 
obtaining expert advice on the proposal to establish electricity works. 

Electric Lighting at Gasworks.—Electric lighting plant has 
just been put down at the Broughty Ferry gasworks, all depart- 
ments except the retort house- having heen wired, and lamps have 
been suspended round the gasometers. Last week the commissioners 
visited the works, and the gas manager (Mr. Forbes Waddell) 
pointed out that now any necessary work could be attended to at 
ment with far greater facility and safety than could otherwise be 
the case. 


Electric Traction in the Lake District.—A committee has been 
Pe to oppose this scheme. The guarantee fund has reached 

,300. 

Electricity Supply in Lancashire.— The Lancashire Electric 
Power Co. have approached several local authorities in Laucashire 
аз to the supply of current in bulk, and especially the smaller dis- 
trict. The following terms, which are 20 per cent. below the 
maximum rates fixed in the company’s bill, have been offered: For 
a supply averaging 300 hours per quarter 1:87d per unit, 400 hours 
1°60d., 500 hours 1:44d., and 600 hours 1:33d. | 


‚ Epsom.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £2,793 additional for electricity supply 


New works are being built and will 


works, Already £16,100 has been sanctioned, and the extra loan is 
required chiefly to meet the extra cost of buildings. The consulting 
engineer (Mr. W. C. C. Hawtayne) stated that the Council pur- 
chased a station site on his advice in December, 1898, and he was 
instructel to prepare plans for carrying out the electric lightin 
scheme. 131 tenders under the various sections were sent in, an 
the amount of the contracts recommended for acceptance was 
£10,894. The iacrease in the amount of the building contract was 
largely due to the considerable rise in the price of material and 
labour. There was no opposition. 

Faversham.—The-consulting electrical engineer (Mr. H. Talbot, 
of Nottingham) recommends the Council to adopt the continuous- 
current three-wire system of distribution with a pressuce of 239 volts 
at consumers’ terminals, The total estimated cost із 213 450. The 
Council are applying for a provisional order, and the capital sum to 
be expended е been fixed at £20,000. 


French Cable Projects.—In connection with the paragraphs 
going the round of the papers concerning big schemes originating in 
Paris for the laying down of submarine telegraph cables under 
French auspices, we would refer our readers to The Electrician for 
Aug. 10 last, pp. 593-595. Oa p. 594 a complete map is given, 
showing the routes of the cables proposed in the earlier scheme. 
Also for Aug. 17, p. 625. It is stated that the scheme set out as 
above mentioned is too molest for some of the more militant 
French legislators, and that 40 deputies have been found who have 
signed another Proposition de Loi, by the terms of which a vastly 
increased network of submarine telegraph cables and overland 
connecting lines is scheduled. This bill provides for the construc- 
tion of the following lines: 

Atlantic: А cable from Rochefort to Dakar, 2.224 miles, cost 20, 210,717f.; 
Dakar to Buenos Ayres, 3,874 miles, cost 44,702,871f. ; Dakar to Kotonou 
and Libreville, 2,168 miles, cost 13,284,036f.; Libreville to Mosa medes, 
1,074 miles, cost 7,535,628f. Total for the Atlantic (with 109,000f. for a 
cable steamer t» effect repairs) of 86,753, 252f. 

Indian Оссап : Tamatave to St. Denis, 381 miles, cost 2,532,418f. 

Chinese Seas: Saigon to Shanghai, and Port Arthur and Taku, 2,865 
miles, cost 20,004,843f. ; Saigon to Batavia, 1,291 in les, cost 9, 455, 497f. 
Total for the Chinese Seas (with 700,000 for a cable steamer) of 30, 158 310f. 

Levant: Bizert« to Sebastopol and Bayrouth, 2,173 miles, cost 9,804 ,941f. 
(with cable ship costing 700,000f.), a total of 10,504.941f. 

The land lines comprise lines from Macao to Canton, Taku to Tientsin, 
and Ergasteria to Athens—total cost estimated at 129,728,591f. In the 
future the bill foreshadows establishment of other lines, especially 
between Mossamedes and Fort Dauphin, Fort Dauphiu and Lourenco 
Marques, Dakar and Cayenne, St. Denis aod Réunion Island, and Datavia, 
aud Saigon and Manila, to cost an additional 106,000 000f. 

By the bill the State is to have th» ad vantage of. constructing 
these lines. There are those among the deputies who think that 
France will have her work cut out to establish the smaller of these 
schemes. 

Gillingham.— Following the example of the neighbouring councils, 
Rochester and Chatham, the District Council have decided to ap- 
proach the Chatham, Rochester and District Electric Light Co. 
with a view to the purchase of so much of the company's undertak- 
ing as lies within the Gillingham district. 

Gomersal. —The District Council have given notice to purchase 
so much of the undertaking of the Dewsbury, Batley and Birstall 
Tramway Co. as lies within the district, in order to grant a lease of 
this portion to the British Electric Traction Co., in connection with 
their Spen Valley electric tramway service. 

Grimsby.— The electricity works were formally opened on the 
Ist inst., current being switched on by the chairman of the Lighting 
committee, Ald. Dob:on. 

Halifax —On the recommendation of the Tramways committee 
the salary of the tramways manager (Mr. F. Spencer) has been 
increased from £300 to £350 per annum, with a further increase of 
£50 а year from 1902. | 

The electric tramways from Cute Hill to Tuel-lane and from 
Boothtown to Catherine Slack were officially inspected by the Board 
of Trade last week, and are now open for traftic. | 
. Hebden Bridge.—The Council, who have decided to apply for а 

rovisional electric lighting order, have instructed Mr. Walter 
mmott, of Halifax, to prepare a full report on electric lighting. 

"Huddersfield.— The Linthwaite electric tramway route is ready 
for official inspection. The first trial trip took place on Thursday 
evening last. 

Imperial Penny Post —On April 1 next, Imperial penny post 
will be extended to Victoria (Australia). 

Lancaster.— The question of the appointment of an electrical 
engineer to take charge of the tramway scheme and electricity supply 
works during the abseace of Mr. W. A. Fraser in South Africa was 
discussed by the Council on Wednesday. It had been decided 
that the engineer appointed should act under the surveyor until 
Mr. Fraser returned. It was now stated that the selected candidates 
had refused to accept appointment under another official. Ultimately 
the matter was left over to next meeting, whenznotice is to be given, 
to rescind the former resolution, хе 
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There were 34 applications for the position of temporary borough 
electrical engineer, and the following were selected to meet the 
committee :—Messrs E. A. Browning (London) А. R. Dayson 
(Plymonth), and W. A. Tester (London). 


Leeds.—The receipts of the Corporation tramways department 
during 1900 totalled £168,005. 11е. 6d. against £193,937. Os. 6d. in 
1899, an increase of £44,068. 118. The gradual extension of the 
electric system is responsible for the swelling of the receipts, Within 
the past vear electric has supplanted horse and steam haulage on 
different routes, and the work of complete transformation is to be 
hurried on. The committee have instructed the engineers to get out 
specifications for the electrical equipment of the few sections remain- 
ing, and it is expected that the work will be completed before the 
close of 1901. 


Leeward Islands. Telephone systems are in operation in 
Antigua and St. Kitts, the expenditure of the former island being 
£927, receipts £704. For St. Kitts the expenditure was £533, 
receipts £337. There are 275 and 204 miles of line respectively 
erected in the islands, 

Light Railways.—Owing to delay in delivery of rails by the 
Lorain Steel Co., U.S.A., the work of constructing the Cheltenham- 
Cleeve Light Railway has not been commenced, but the promoter 
(Mr. Т. Nevins) сре to start work in February. . 

Owing to the refusal of the Light Railway Commissioners to vary 
their order for the construction of electric tramways in Worcester to 
include agreements made with the local tramways company and the 
British Electric Traction Co., considerable delav has been caused, 
and a supplementary agreement isto be entered into between the 


parties. 

Manchester.—The electricity department have issued a state- 
ment of the progress made during the past year. In December, 1899, 
there were 3,014 consumers, representing the equivalent of 328,696 
8 c.p. lamps, and there are now 3,646 consumers, with an equivalent 
of 362,464 lamps, an increase of 33,786. When the installation of the 
four 1,800kw. Westinghouse generators is completed at Bloom-street 
this station will have a total capacity of 12, 000 H.P., and will be 
rather larger than the Dickinson-etreet works, which has taken seven 
years to attain its present maximum. At the latter station two new 
1,000 н р. Ferranti generators were erected during the year, and both 
machines will shortly be ready to assist with the load. They are 
intended to supply the energy required for working the tramways on 
the three routes first to be taken over by the Corporation (Cheetham 
Hill, Rochdaleand Bury New Roads). Withthe completion of these two 
generators the whole of the space apart for machinery at Dickinson- 
street will be fully occupied. The provision of arc lamps for many 
of the principal thoroughfares was sanctioned by the City Council 
three years ago, but this work was deferred, it being considered that 
it would be advantageous to combine it with the overhead equip- 
ment for the tramways. "The arc lamp lighting will be started on 
the three roads through which the tramcars pass. 


Metropolitan District Railway and Electric Traction.—Mr. 
J. S. Forbes, chairman of the District Railway Co., has issued 
a circular describing the financial condition of the company. 
Mr. Forbes points out that the traffic on the underground 
railways has been eeriously affected by the new Central London 
Railway, and by the severe omnibus competition. The success of the 
adoption of uniformity of class and fare on the Central London line 
is described as contrary to all previons London railway experience. 
The dearness of Welsh smokeless coal has driven the companies havin 
running powers over the underground lines to use inferior fuel, 
leading to a further deterioration of the atmosphere, and reducing 
the popularity of the underground system. Mr. Forbes states that 
there is only one possible remedy—electrification. Recent experi- 
ments have proved that with the adoption of electric traction the 
vitiated atmosphere will disappear and а more economical and effec- 
live working of the trains will be secured. The tendera for the 
equipment of the line electrically recently sent in are (Mr. Forbes 
states) undergoing caretul examination, and show that the line can 
be conve to electric working at a moderate outlay and in a 
comparatively short time. In view, therefore, of the adverse change 
in circumstances referred to, the directors of the District Company 
have decided to ask the shareholdera to consent to the raising of the 
moneys already authorised by Parliament for effecting this object. 


Nott —The Sherwood Market-place electric tramway 
route was opened for traffic on Tuesday. 


Private Bill Legislation —In order to meet the demand for 
electric current within the parish of St. Mary Abbots, Kensington, 
the Notting Hill Electric Lighting Co is proinoting a bill for powers 
to acquire land in Napier-road and Holland-mews, Kensington, for 
an additional generating station. 

The bill of the South Yorkshire Electric Power Co. seeks powers 
to supply electric energy in bulk to authorised undertakers, and for 
providing power to any person. The energy supplied to “ authorised 
undertakers” may be used for lighting, aud that supplied to any 
person for power may be used for lighting any premises on any part 
of which the power is utilised. The area of the company's operations 


is set out in а schedule, but they are ене prohibited from 
exercising powers in Bradford, Leeds and Sheffield ; and, except for 
obtaining access to some other district, a similar restriction is placed 
upon the company in Halifax, Huddersfield, Wakefield, Dewsbury, 
Batley, Morley, Brighouse, Keighley, Doncaster, Barnsley, Rother- 
ham, and Todmorden. The capital will be £2,000,000 in £10 shares, 
with the right to borrow not more than one-third of the issued 
capital. The shares will be divided into preferred and deferred half- 
shares. The first directors are Sir R Mottram, Sir W. Agnew, 
Мг. Н. A. Earle, and Mr. W. P. J. Fawcus. The divideni payable 
on the capital is to be on a sliding scale based on a standard price of 
94d. per unit. Subject to this condition the dividend is to be at a 
standard rate of 8 per cent. ` 
In the bills of the London County Council for tramways and 
street improvements the capital expenditure is put at £2,145,200. 
Of this sum £957,200 is put down for the construction of new tram- 
ways and reconstruction of existing tramways, land for generating 
station, &c. The length of tramways proposed is upwards of 28 miles. 
This company will, next session, apply to Parliament for power 
to lay a second trunk main as an alternative route for the supply of 
current from Willesden to the areas embraced in the company's 
system of supply —i.e., Paddington, St. Marylebone, St. Giles, 
Holborn and the Strand. It will be remembered that the Board 
of Trade, in granting the company permission to supply at high 
ressure, recommended that, if possible, a second trunk route would 
be advisable. The new mains will take an entirely different route 
to that of the existing main, and if the bill passes the company will 
be in а still better position than at present to ensure а regular and 
uninterrupted supply. | 


Ross.—Mr. John Parkes’ application for a provisional electr'e I 


lighting order has been unanimously approved by the Council. 


St. Helena.—Governor Sterndale in a report upon the trade of 
St. Helena for 1899, just published, refers to some public works in 
course of construction. Amongst these are the new barracks, and 
the belief is expressed that when these are finished it will pay a 
small company to erect and equip a station for lighting Ladder Hill 
and the town by electricity, generated by windmills. There is always 
а steady wind from the south-east Trades. During the year 1899 
there were only nine days calm. The lighting at present is by 
kerosene oil of a very indifferent quality. 

The telephones on the island, which connect east, west, and central 
points, have been constructed by the Royal Engineers, and are used 
solely for military and official purposes. The Colonial Government 
grauts an annual subsidy of £45 and Lloyd's £30. 


St. Lucia.—4A telephone system, completed in 1896, connects 
Castries with the Бер cowns and villages of the islands ; 120 miles 
of trunk line are open for traffic. The chief exchanges are worked 
by paid operators and the village exchanges by the police. The 
revenue for the year 1899 was £526 and the expenditure £413. The 
Government owns the lines. 


Salford.—On the presentation of the minutes of the Electric Light 
committee at the Corporation meeting on Wednesday, Mr. Jackson 
raised an objection to the manner in which, he alleged, the com- 
mittee had gone about the preliminaries for the appointment of а 
borough electrical engineer, at a salary of £700 а year. He declared 
that members had gone to other towns trying to induce the electrical 
engineers of those places to send in applications. Не condemned 
that policy, and he also questioned the necessity for paying so high 
a salary. The committees minutes were approved. | 


Sheffield. —An analysis of the receipts of the tramways depart- 
ment for 1900 appeared in a recent issue of the Sheffield Daily 
Telegraph. The quarteriy totals were: Fiist, £23,606. 133. 64d. ; 
second, £29,503. 0з. 4d.; third, £33,094. 162; and fourth, 
£34,922. 128. 34d. The total for the year was £121,127. 2s, 2d., and 
the average for each week £2,329. 7s. The electric cara to Heeley, 
Brightside, and Harcourt Road all commenced running during 
November. 


Siam.—The Siam Electricity Company has decided to acquire the 
undertakings of the Bangkok Tramways Co. and of the Siam Electric 
Railway Co. 


Spain —Information concerning the electrical industries of Spain 
has just been published by the Government, and it appears there are 
at present 413 electric power stations in Spain, of which 12 are in 
the city of Madrid. Two of these supply power for street railways, 
nine for lighting, while the twelfth, still under construction, will be 
the largest of all, and will supply power for both purposes. Electric 
light is now to be found all over We city of Madrid, and its applica- 
tion is steadily increasing. Three companies —the Compania General 
Madrilena de Electricidad, the Compania Inglesa de Luz Electrica, 
and the Sociedad de Electricidad de Chambin—chiefly supply 
electric current for the Spanish capital. The first two companies are 
owned by French, German, and English capitalists. The Madrilena 
Company has a capital of 10,000,000 pesetas (about £400,000), and 
in 1899 pes 234 per cent. dividend. The third company, with a 
capital of £200,000, is entirely Spanish. A few months ago а com- 
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pany (capital £20,000) was formed, with headquarters in Madrid, 
to manufacture electrical apparatus and appliances. 


Stourbridge.—The Board of Trade are to be asked to extend the 
period of the Council's provisional order by two years; and the 
application of the Midland Electric Corporation for electric lighting 
powers is to be opposed by the Council. 


Sutton Coldfield.—The Council have acquired a site for elec” 
tricity works at £2,625. 


Swansea.—At present the electricity department have in hand 
applications for the equivalent of 7,500 8 c.p. lamps. With regard to 
the proposal to supply electric current to the docks, the electrical 
engineer (Mr. J. H. Cawthra) reported to the Electric Lighting 
committee on Wednesday that at the price suggested current could 
only be supplied at a loss to the Corporation. 


Theatre Frangais —It is stated that the inauguration of the new 
Theâtre Francais, Paris, narrowly escaped postponement in con- 
sequence of serious defects in the wiring arrangements for the electric 
light at the theatre. | 


Water Power Utilisation in Spain.—Application has been 
made for a concession for the utilisation of the waters of the River 
Saja for the generation of electric power for the supply of current to 
Los 'Tojos. 

West Australia.—A correspondent writes that there is an open- 
ing for the introduction into Western Australia of railway and mining 
material generally, high-class electric lamps, fittiugs, motors, &c., for 
200 volts and upwards. Much German and American electrical 
material is being sold in Western Australia at the present time. The 

licy of the country is to deal with local agents, and Perth or 


remantle are suggested as centres where profitable agencies could 
be established. 


Wigan.—The Council on Wednesday approved the municipal 
bill for the construction of electric tramways and for authority to 
supply electricity in bulk beyond the limits of the borough. 


Willesden.—Voting papers are to be issued to-day (Friday), 
returnable on the 8th inst., for the poll which ratepayers of the 
district are taking on the subject of the proposed tramway 
scheme of the Willesden District Council. Willesden is claimed to 
be the largest urban district council in the country, with a popula- 
tion of 120,000 persons, and covering an area considerably over 
4,000 acres. The total capital outlay involved in the carrying out 
of the Councils propo ed tramway undertaking is over £73,000 
(including £20,000 for road widening). 


Worcester.—The Council have authorised the Electricity com- 
mittee to proceed with the scheme for the extension of street lighting 
by electricity. 

Workhouse Lighting.—The Kensington Guardians have applied 
for sanction to borrow £13,300 for the electric lighting scheme 
prepared by Prof. H. Robinson. 


Worthing.—The charge for electric current has been fixed at 6d. 
per unit for lighting and 3d. for power, with sliding discounts when 
the consumption exceeds 1,000 units per annum. 


Annual Dinner.—The seventh annual dinner of the cable 
companies’ staffs was held on New Year’s Day, at the London Tavern, 
Fenchurch-street, E.C., when 107 guests assembled. Mr. Vigge 
Jensen (Great Northern Company) presided, and Mr. W. James 
18 Company) occupied the vice-chair. A smoking concert 
followed. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained of the Booksellers' 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— | 

"THE Авт OF ELEOTROLYTIO SEPARATION OF METALS."—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. "The author 
t-eats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the 55 rules and details of technical application 
on а commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


'" ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. Z., 19s. 6d. 
Vol. II., 12s. 6d. 

* ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. 
Young, M. I. E. E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
prehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10a. 6d., post free. . 

* WIRELESS TELEGRAPHY: SIGNALLING AOROSS SPACE WITHOUT WIRES 
BY ELEOTRIO Waves.” A Review of the Work of Hertz and his Successors.— 
By Dr. О. J. Lodge, with а large number of illustrations, bringing 
this latest application of electrical science quite up to date. New and 
Enlarged Edition, 5s. nett. Now ready. 


* ELECTRIO LAMPS AND ELxCrRIO LiaHTING," by Prof. J. A. Fleming, 


Elton 


M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 


tions, designs, initials, бо. New and Cheaper Edition, 6s., post free. 
** ELECTRICAL ENGINKERING FORMULAE," a pocket book, by Messrs. W. 
Geipel and H. M. 


New Edition nearly y. . 


ciples of electrical science. 


t‘ LOCALISATION OF FAULTS IN ELxOrRIO LiagT Marws."—By F. C. 

hael. Price 5s., post free. The book deals with the important subject 

of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


„THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOBES."— 
by Francie Jehl. 10s. 6d., ү free. This is a practical handbook, giving 
a complets description of the art of makiag carbons for electrio lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
ased in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


* MorivE PowEzR AND GEARING FOR ELECTRICAL MAOCHINERY.”—By 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 64°, post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated power plants, but also fcr publio electric lighting aud power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the k contains, in addition, numerous 
tables giving exact data of the equipment and working of electrio power 
stations. | 

“Тнк STUDENTS’ GUIDE To SUBMARINE CABLE TESTING.“ -A new 
edition of this book, by Messrs. Н. К. C. Fisher and J. C. Н. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as 
& guide to operators already in the сара service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall pass certain examinations in elec- 
trical subjects. The book is very fully illustrated. 


"THE INCANDESÓENT LAMP AND ITS MANUFACTURE."—By Gilbert 8. 
Ram. Price 7s. ŝd., post free. The principles underlying the manu facture 
of the incandescent lamp are carefully and fully dealt with in this v olume. 


* MagaNETIO INDUCTION IN IRON AND OTHER Mxrals. — By Prof. J. A. 
Ewing. Price 10s. 6d. net. Mew Edition (Third) now ready. 


*ELECTRIO Morive Power,” by Albion T. Snell contains the 
latest information respecting the application of electric energy to minin 
and general power transmission purposes, in which the author has had 
much experience. Price 108. 6d., post free; abroad, 118. 


‘© ELECTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition. 
post tree. 


tt SUBMARINE CaABLE-LAYING AND RE?AIRtNO. —Ву H. D. Wilkinson 
M.I.E.E., &c., fully illustrated ; price 12s. 61. This work gives a detailed 
technical summary of mod ern practice in minufaoc'uring, laying, testing, 
and repairing submarine telegraph cables. 

“Тнк ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S. Vol. I.—New Edition. Price 12s. 6d., post free, 
Vol. II., price 12s. 64., post free, is also ready. 


„ ARMATURE WINDING OF ELEcTRIO MacHINES."—By Н. F. Parshall 
and H. M. Hobart. 'lhis work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30a. post free. 

* TEMPERATURE COEFFICIENTS OF ‘ CONDUCTIVITY’ COPPER.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 28. 6d. net. Also a Sheet Table of Log. Keciprocals of Coefficients 
for Copper Resistances at different temperatures from 82'F. to 84°9°F. 


Price 2., 


Printed on strong cardboard, 6d. net. 


"LABORATORY NoTES AND Forms.”—We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
The object of the series is the saving of the time of the Teacher 
and his Assistante, and to serve аз а record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net ; in sets of any three, 1s. net ; or the set of Twenty (Elementary 
or Advanced) Exercises can be obtained, price 5s. 6d. net. The complete 
set of Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net; or bound ia strong 
cloth case, price 123. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY. —The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory No:es and Forms.” These cheaper Forms have been pre 
for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. ‘The demand for the original set of these 
Notes and Forms has led to a request for a cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Forms, 
which differ only from the higher-priced set in being printed on smaller and 
cheaper paper, and with less spa:e for tabulated records, are issued at half 
the price of the original seb. 

% DRUM ARMATURES AND COMMUTATORS," by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Prospectus on application. This ia 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 


„THE POTENTIOMETER AND ITS ADJUNCTS": A Universal System of 
Electrical Measurement. —By W. C. Fisher. Fully illustrated. Price 6s., 
post free. 

„THE ELECTRICIAN" READING CAsE.— To hold four numbers of the 
journal. Strongly bound, ls. net; post free, 18. 4d. 


""THR STEAM ENGINE INDICATOR AND INDICATOR DlAdRAUS.“ Edited 
and enlarged by W. Worby Beaumont. Price 3s. 6d., post free. This 
work is a concise guide to the objects, construction, and use of the steam 
engine indicator апа to the interpretation of indicator diagrams. 


“THe ELECTRICIAN ” Primers.—In Two Volumes. Vol. I., Theory 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free; cloth, 


28. 9d. Single Primera, 3d. each, post free. 


‘PRACTICAL Notes FOR ELECTRICAL SrupENTS."—By Messrs. A. E. 


‘Kennelly and H. D. Wilkinson. Price 63, 6d., post free. The authors 
Kilgour; price 78. 6d. ; by post, 7s. 9d. ; abroad, 88. 


give іп а clear and concise manner а good summary of the general prin- 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 


Canterbury Lighting committee invite tenders for boiler and engine- 
house plant, condensing apparatus and pipework, and extension of 
switchboard. An advertisement contains further particulars, and 
specification may be obtained by manufacturers at the offices of the 
consulting engineer (Mr. Robert Hammond), 64, Victoria-street, 
Westminster, London, S. W., after 9th inst. An advertisement con- 
tains further particulars, and tenders must be sent in to the town 
clerk (Mr. Henry Fielding), Town Hall, Canterbury, before 4 p.m. 
on 30th inst. 


The Council of the Metropolitan Borough of Fulham require 
tenders for the supply of materials and goods required in connection 
with their electric light and dust destructor station. Further 
particulars are set out in an advertisement, and tenders must be sent 
in to the acting town clerk (Mr. W. J. H. Denselow), Town Hall, 
Walham Green, S.W., by 5 p.m. January 9th. 


Ilford District Council invite tenders for work in connection with 
the electric lighting of the town hall and public offices. An adver- 
lisement contains further particulars, and specifications may be 
obtained from the clerk to the Council (Mr. John W. Benton). 
Tenders, addressed to chairman, must be sent to Mr. Benton not 
later than 31st inst. 


Oldham Corporation require tenders for two 600 I. H. P. engines and 
four 1,200 r.H.r. engines, each direct coupled to a continuous-current 
dynamo. Specifications may be obtained from Mr. A. Andrew, Gas 
and Water offices, Oldham, and can also be seen at (but not obtained 
from) the offices of the consulting engineer (Dr. Alex. B. W. Ken- 
nedy), 17, Victoria-street, London, S.W. An advertisement gives 
иш particulars and tenders must be sent to Mr. Andrew by 

an. 29. 


Southport Tramways committee require tenders for material for 
electric tramways, including poles, brackets, and scrolls, bases, 
trolley wire, trolley wire attachments, galvanised steel wire, and 
section boxes. Specifications and forms of tender may be obtained 
from the borough electrical engineer (Mr. Charles D. Taite), and 
tenders must be delivered at the offices of the town clerk, Town 
Hall Southport, by 21st inst. An advertisement gives further 
particulars. | 


Sunderland Corporation invite tendera for the supply of (а) con- 
densing plant and cooling tower, (b) secondary battery, (c) main 
switchboard, (d) travelling crane. Specification obtained from the 
borough electrical engineer (Mr. J. F. C. Snell) and tenders 
(addressed Chairman of Lighting committee) must be delivered to 
the town clerk (Mr. Fras, M. Bowey), by noon Feb. 1. An ad ver- 
tisement contains additional particulars. | 


Rathmines District Council require tenders for boiler-house and 
engine-house plant, condensing apparatus and pipework, switchboard 
extension, mains, and public incandescent lighting. Tenders to clerk 
by 4 p.m., Jan. 10. 3 

Battersea (London) Borough Council invite tenders for ordinary 
and prepayment electricity meters. Tenders to town clerk, 
Municipal Buildings, Lavender-hill, S. W., before noon Feb. 1. 


Poplar Borough Council require tenders for an electric crane 
for a maximum load of 5 tons. Tenders to acting town clerk, 
117, High-street, Poplar, E., by Jan. 16. 


Farnworth District Council invite tenders for eight 66-passenger 
pisos bodies, motors, undertrucks, controllers, &c. Tendera by 
an. 10. 


Southampton Corporation require tenders for overhead equipment 
of ae 11 miles of tramway route. Tenders to town clerk by 
noon Jan. 7. 


Shefield Tramways committee invite tenders for a slow-speed 
vertical engine for driving a 1,000kw. tramway generator. Tenders 
to General Manager by Jan. 21. 

Partick Burgh Commissioners require tenders for steam dynamos, 
battery-charging motor, booster and balancer. Tenders to town 
clerk, 97, West Kegent-street, Glasgow, by noon Jan. 7. 

Glasgow оор require tendera for telephone apparatus in 
counection with their tramways, Tenders to town clerk by Jan. 18. 

Rotherham Corporation invite tenders for electricity meters. 
Tenders to town clerk by Jan. 19. 


Munchester Waterworks committee require tenders for wiring and 


fittings at their hydraulic pumping station. Tenders by 8th inst. 


Wolverhampton Corporation require tenders for materials and 
labour for constructing tramway track, &. Tenders by Jan. 15. 


Ayamonte (Spain) Municipal Council require tenders for an 
electric lighting concession for 20 years. Tenders to el Secretario 
del Ayuntamiento by Jan. 12. 


TENDERS RECEIVED AND ACCEPTED. 
At the Stockport Corporation meeting on Wednesday the following 


tenders were accepted : — 
British Insulated Wire Co. (overhead equipment and rail bonds).. £6,981 


Leeds Steel Works (raile, fishplates, &c.) .............................. 10,045 
Hadfields Steel Foundry Co. (points and crossings) .................. 5,408 
Macartney, McElroy & Co. (laying permanent way )) . 5,796 


Bristol Corporation have placed a contract with Messrs. Siemens 
Bros. & Co. fur the supply of two 165kw. Siemens-Willans steam 
dynamos for £4 390. 163. 6d. | 


Crewe Corporation have accepted the tender of Messrs. Dorman 
and Smith for the supply of 500 incandescent lamps and fittings. 


Tunbridge Wells Town Council bave accepted the tender of the 
Baltic Saw Mills Co. for the supply of 20 45ft. square pitch 
pine poles, and that of Messrs. Wells & Co. (Ltd.) for 10 40ft. and 
6 50ft. poles for the telephone department. 

Croydon Corporation have accepted the tender of the Wheeler 
Condenser and Engineering Co. for an additional Barnard cooling 
tower for the electricity works at £758. 

Wrexham Town Council have accepted the tender of Messrs. 
Brook, Hirst & Co. for wiring the markets for the electric light. The 
tenders sent in varied from £259 to £363. 10s, 


BUSINESS NOTICES. 


The business which has been carried on for the past 11 years at 
Prudential-buildiugs, 36, Dale- street, Liverpool, by ME Lester-Taylor 
and Mr. Archie Kelly will in future be continued by them in part- 
nership with Mr. Walter J. Hide under the style of Lester Taylor, 
Kelly and Hide. 


Messra. Robert W. Blackwell & Co. have opened branch offices at 
7, St. Mary's-street, Cardiff, which will be under the control of 
Mr. B. Phillips-Smith. | А 

Messre. H. G. Massingham and С. Горде] (carrying on business ав 
Massingham, Lopdell & Co.), electrical engineera, 23, Victoria-parade, 
Torquay, have dissolved partnership. Debts by Mr. Massingham. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

A first and final dividend of 5s. 7 (5d. will be payable on 16th inst. 
at 71, Cross-lane, Earlestown, Lancs., in the bankruptcy of G. H. 
Bentley, electrical engineer, Earlestown. 

It has been decided to wind-up voluntarily the Automobile As3o- 
ciation (Ltd.), and Mr. H. M. Gowar, 23, College-hill, London, E. C., 
has been appointed liquidator. 


J. D. F. Andrews & Co. (Ltd.) is to be wound-up voluntarily, and 
Mr. W. H. King, 13 and 14, Basinghall-street, E. C., is liquidator. 


H. Jackson, electrical engineer, 12, Margaretta-terrace, London, 
S. W., has arranged a composition with his creditors under which he 
is to pay, in four instalments, 108. in the £. The unsecured liabilities 
are returned at £969, assets £330. Mr. C. F. Oughton, Moorgate ` 
Station-chambers, London, E.C., is trustee. The following are the 
principal creditors :— 


Veritys Limited .................. £264 | Accessories Manufacturing Co. £29 


Edison and Swan Co 129 | Vigers Bros . 21 
W. T. Henley's Со................ 56 | Evered & Co 15 
Westminster Engineering Co. 54 | Hands Limited .. ............... 14 
General Electric Co. ............ 41 | Hodges & Todd .................. 15 


Plant, &c., for Sale. As announced in our advertisement columns, 
Mesers, Wheatley Kirk, Price & Co. have received instructions from 
Messrs. Laing, Wharton and Cunnington to sell by public auction 
at an early date a large quani of surplus stock, including valuab!e 
electrical fittings, cable, general stores, machines, tools, &. Cata- 
logues are in course of preparation, and will be obtainable from the 
auctioneers, 46, Watling-street, London, E.C., and Albert.square, 
Manchester. 

The electricity department of the Nelson Corporation have for 
disposal a storage battery of E.P.S. central station K type cella. 
Particulars are given in an advertisement. "Tenders have to be sent 
in to Mr. R. M. Prescott, town clerk, Town Hall, Nelson, by Jan. 23. 

Àn advertisement gives particulars of an extenaive engineering 
workshop in the London suburbs which is for sale with or without 
macbinery. 

B.T.H. Plant.—A well-got-up pamphlet, No. 82, issued by the 
British Thomson-Houston Company, contains a complete description 
and a number of excellent illustrations of the Sheffield electric 
tramways. 

Calendars, &c.—From the Electrical Power Storage Co. we have 
to welcome the well-known blotting-pad, calendar, diary and price 
list which the company have sent out for some years past to their 
customers. The pad is well got up and forms an admirable 


| advertisement without being unduly aggressive. There is a £500 
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railway accident coupon attached. If any customer has been over- 
looked in the distribution, he is invited to notify the company. 

Messrs. Cole, Marchent and Morley (Ltd.), Bradford, are sending 
out a well-got-up showcard, illustrating a 800kw. standard slow-epeed 
coupled compound horizontal Corlies engine for electric traction. 
These engines are also made vertical, and the horizontal sets have 
been standardised in various sizes. 

The Brush Co. have just issued a well.arranged price list of 
alternators, dynamos, motors, steam engines, transformers, switches 
and fuses, lightning arresters, arc lamps (ordinary, inverted and 
enclosed types), incandescence lamps, and other items of “ Brush ” 
plant apparatus and accessories. The list is well illustrated. 

A useful date remembrancer is to hand from Mesers. W. Н. 
Willcox & Co., each monthly sheet containing illustrations of the 
goods supplied by Messrs. Willcox. 

Price List—We have received from the Electrical Со. (Ltd.) 
122 to 124, Charing Cross-road, London, W.C., price list No. 8, 
dealing with switches, wall scckets, and connecting plugs of several 
types. The illustrations show a 1,000-volt * Royal” switch made 
with watertight porcelain covers and insulated handle, with trip 


1,000 volt “Royal” Switch. 


motion. A number of switches of special design are also shown in 
addition to many of the regular stock designs manufacturel by the 
company. The liet includes a number of diagrams and connections 
of the * Royal” switches, which are sent out with coloured insulated 
covers where ordered. 


Exports of Electrical Apparatus and Material.—The ! ооа 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Dec. 22 to Jan. 1, 
with the ports of destination :— 

Africa—Beira, £320 ; Cape Town, £294; Durban, £249. Argentina — 
Buenos Ayres, £2,000 (telegraph material); Rosario, £456. Australasia 
Adelaide, £82; Christchurch, £39 ; Melbourne, £1,515 (including £1,200 
telegraph wire); Sydney, £3,355; Wellington, £1,886 (including £1,241 
telegraph material). Belgzum—Ghent, £19. Ceylon— Columbo, £45. Channel 
Islands, £689. C’hili—Valparaiso, £525 (telegraph material). China— 
Shanghai, £173. Denmark—Copenhagen, £238 (telegraph wire). Egypt 
Alexandria, £20. Germany—Hamburg, £219. //olland—Amsterdam, 
£55 ; Flushing, £20. Hong Kong, £110. India - Bombay, £429 (includ - 
ing £46 telegraph material) ; Calcutta, £1,400 ; Madras, £20. Mauritius, 
£117. St. Helena, £1,946 (telegraph material) Straits Settlements— 
Singapore, £17. West Indics—Trinidad, £26. Zanzibar, £88. Total 
Сто Озен £19,278 for the corresponding 11 daya last year (Dec. 25 

Jan, 2). 


À PATENT RECORD. 


———— — 


The following list of Applications for Patents and Specifications published, 
has been compiled for this journal by Messrs. J. C. CHAPMAN & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
all: information tn connection with Patents, Designs, and Trade Marks 
may be obtained. 

APPLICATIONS FOR PATENTS. 

М№оте. — The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete spect- 
fication accompanies application, an asterisk is affixed. 


October 26, 1900. 
19,213. L. B. ATKINSON. London. Improvements in dynamo-electric 
machines and motors, aud in means for regulating the same. 
19,220. H. HST and J. H. CoLLIx Gs. London. Improvement in unioas 
or connections for electric light pendants and other fittings. 
19,223, 7. Wirt. London. Improvements in or relating to electrical 
ignition devices for explosion engines. 


October 27, 1900. 

19,227. C. ApAMs-RaNDALL. London. Aerial or wireless telephony. 

19,258. J. L. BERRIDGE and В. Kerr. London. Improvements in or 
relating to machinery or apparatus for re-covering electric cables, 
wires, and other cores. 

19,251. A. De Роүрт. Liverpool. Improvements relating to arc lamps. 
(Date applied for under Patente, &c , Act, 1882, sec. 103, June 
22, 1900, being date of application in Belgium. )* 

19,265. L. Kamm. London. Improvements in rheostats. 

19,280. Tae Janpus Anc Lamr AND Exectric Co. (Lrp.), J. G. Gouna, 
and A. D. JoNEs. London. Improvements in electric arc lamps. 


October 29, 1900. 

19,294. Н. К. P. BaRHAM and E. U. Bau BUnT. Portsmouth. The BB 
improved semi-dry storage battery or aceumulators for storiog 
electrical energy. 

19,321. G. RosELiEB and B. Dettacana & Co. (LTD.. London. An 
improved process and means for the reproduction of electro- 
depositing of high relief and undercut designs. 


October 50, 1900, 

19,371. E. Norris. Lincoln. Improvements in starting switches for 
electric motors. 

19,383. F. К BOARDMAN. London. Improvements in and connected with 
electric arc lampa. 

19,386. C. Н. Orrorp and S. Jevons, Birmingham. Improvements in 
automatic time switches. ү 

19,393. R. J. YARNOLD. London. Improvements in apparatus for elec- 
trically treating air, gases and gaseous mixtures. 

19,594. G. H. Снлвр. London. Improvements іп lamp holders, switches 
for electric lighting.* { 

19,395. G. MIDDLETON. London. Au anti-vibration base frame for 
motors, dy namos, and other machinery. 

19,416. H. D. Stroup. London. Improvements relating to telephone 
call recorders.“ 

19,438. С. ScRvsTER. London. Improvements in electric arc lamps. 

19,444. G. C. Marks. London. Improvements in arc lamps. (Coatinen- 
tale Jandus Electricitäts, A.-G., Societe Aconyme, Belgium.) 

19,448. C. A. Canus-WiLsoN. London. А new or improved method of 
controlling the action of electroraotors. | 

19,449. C. A. Carus-Witson. London. A new or improved method of 
controlling the action of electromotors. 

19,451. G. F. MaNsBRIDGE. Improvements in and relating to electrical 


condensers. 
October 51, 1900. 

19,470. Crompton & Co. (Lrp.) and S. L. BnuxNTox. Chelmsford. 
Improvements in electric awitches. 

19,471. Crompton & Со. (Lrp.) and Н. W. W. Dix. Chelmsford. Improve- 
ments in electrical switches. 

19,482. W. J. CRossLEY and C. J. ATKINSON. Manchester. Improvements 
in electric ignition for internal combustion motor». 

19,486. F. W. Leake. London. Improvements in electric clocks. 

19,494. Тнк BritisH THomson-Hovuston Co. (Ltp.) London. Improve- 
ments in slot wedges for dynamo-electric machines. (Н. G. Reist, 
United States.)* 

19,495. Tug British THomson-Hovuston Co. (Lrp.) London. Improve- 
ments in systems of electrical distribution. (W. Le R. Emmet, 
United States.)“ 

19,456. Тнк British THomson-Hovuston Со. (Ltp.) London. Improve- 
ments in induction electric motors. (C. P. Steinmetz, United 
States.)" 

19,497. THe British THoMsoN-HousToN Co. (Lrp.) London. Improve- 
ments in automatic circuit-breakera for electric circuits. (E. M. 
Hewlett, United States.)“ 

19,498. Tax British Тномзох-Носзтох Co. (Ltp.) London. Improve. 
ments in circuit-breakera for electric currents. (E. M. Hewlett, 
United States.)“ 

19,499. Тнк BnirisH THomson-Hovuston Co. (Ltp.) London. Improve. 
ments in systems for controlling electric motors and electrically 
propelled railway trains. (F. E. Case, United States.) 

19,500. THe British THomson-Houston Co. (Lrp.) .Loadon. Improve- 

| ments in electric switches, (E. М. Hewlett, United States.)* 

19,506. F. J. GREEN. London. Improvements in electric arc lamps.“ 

19,511. J. H. Sr. Hitt MawpsLEey. London. Improvements in dynamo. 
electric and electro-dynamic machines. 
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19,512. Н. H. LAKE. London. Improvements relating to electric circuit- 
breakers or switches, (McElroy-Gruno Electric Railway System, 
United States.)“ 

19,516. J. R. FRIKART. Liverpool. An improved device for regulating 
engines for driving electrical dynamos and the like. 


November 1, 1900. 


19,539. A. J. IRELAND and C. W. G. LirrLE. Kew. Improvements in 
trolley poles and standards. 

19,554. C. E. LiuNaMAN. London. Improvements in and relating to 
combined telephone and sound telegraph apparatus.“ 

19,570. А. W. Hancock, J. LEIddRrow, and R. Hackinc. London. 
Improvements in or relating to overhead trolley wires or conduc- 
tors for electric traction, overhead electric cables, or the like. 

19,576. A. L. A. C. D'ARLINCOURT. London. Improvements in electric 
switches and in ehips’ telegraphs, railway signalling apparatus 
and the like. 

19,588. J. Booker and P. Sumner. London. Improvements in automatic 
electrical switches and circuit breakers. 

19,594. J. L. Davies. London. Improvements in alternating-current 
transformers or economy coils. 

19,595. J. L. Davizs. London. Improvements in or connected with erc 


amps. 

19,612. A. J. Bourr. London. Improvements in or relating to the 
renovating of electric incandescent lamps. (La Saymar Omnium 
Industriel d'Elecktricité Société Anonyme, France.) 


November 2, 1900. 
19,616. G. Prescorr. Liverpool Improvements in electric railway car 
Burton-on-Trent. Ап 


| or vebicle trollies. 
19,623. P. J. E. KENNEDY and Н. C. READING. 
improved gas light fuse and junction box for electric cables. 
19,658. M. Hankin. London. А new and improved process of insulation 
| of electric wires or cables. 
19,672. E. Pirsonpsky. Liverpool. Improvements in wireless telegraphy 
and in apparatus therefor. 
19,674. H. H. LAKE. London. Improveménts relating to electric railways 
1 on the surface- contact system. (W. M. Brown, United 
tates.)* 
19,686. G. De Roussy ре Saves and F. Guevanon. London. 
ments in accumulators.* 


November 3, 1900. 


19,736. J. ZENNECK and THE Pror. BRAUN'8 TELEGRAPHIE GESELLSCHAFT 
MIT BESCHRANKTER HarrTUNG. London. Improvements in 
decohering apparatus for wireless telegraphy. 

19,737. J. ZENNECK and THE Pror. Braun's TELEGRAPHIE GESELLSCHAFT 
MIT BESCHRANKTER  HarTUNG. London. Improvements in 
signalling by means of electric waves. 

19,754. O. D. Lucas, T. H. MansH, and A. VANDAM. London. Improve- 
d ein and relating to key sockets for incandescent electric 
amps. . 

19,759. W. AITKEN. London. Improvements in electric traction systems. 

19,765. W. Pitt. London. Improvements in electric resistances. 

19,766. W. E. RowLANDS. Liverpool. Improvements connected with 
overhead trolley poles used in electrical traction. 


Improve- 


BPECIFICATIONS PUBLISHED. 
pont Specifications can now be obtained at the uniform price of 


| 1899. 


20,493. Berry. Electrical signalling systems for railroads. 

21,650. British Тномзом-Носѕтом Co. (Lrp.) (Potter and Case). Systems 
of control for electrically-propelled vehicles and trains. 

21,655. British THomson-Houston Co. (Lrp.) (Garfield) Systems of 
controlling electric motors. 

21,660. British THomson-Hovuston Co. (Ltp.) (Buck). 
breakers. І 

21,662. British THomson-Houston Co. (Ілр.) (Stevens). 
lamps and magnets therefor. 

24,504. GREENSTREET and SELBY. Automatic electrical cutouts. А 

25,746. British THomson-Houston Со. (Lrp.) (Steinmetz) Alternating 
current electric metera. 


Electric circuit- 


Electric arc 


— 


COMPANIES' MEETINGS AND REPORTS. 


— 


Pearson Fire Alarm System (Ltd.). 


Tbe second ordinary general meeting of thia company was held in 
London, on Friday last, Mr. Richard Pearson (chairman) presiding. 

The CHAIRMAN said: We have decided, seeing that so many of our 
shareholders would be away during the Christmas holidays, that it would 
be better to adjourn for one month, so I propose to move a resolution to 
that effect. I think that a review of this company should be given to-day, 
and I propose to state what we have done, what the system really is, and 
what it has done for London and the provinces. Iu the first place we own 
the entire rights of the District Messenger wiring system for London for 
automatic fire alarms. This cost the company a considerable sum of 
money, and may be а very valuable asset, as the District Messenger Co. 


have spent £140,000 in bringing out their system. The whole of that, 
with 22 offices, is, so far as automatic fire alarms are concerned, our joint 
monopoly. We have also from the Post Office a practical monopoly in & 
licence to work automatic fire alarms throughout Great Britain and Ireland 
—after a test for over eight months by the engineers and technical ad- 
visers of the Post Office. Most people associate fire alarms with fire-alarm 
posts. That is the difference between our system and many so-called fire 
alarms. What I consider our greatest accomplishment is that the Cor- 
poration of London, after a thorough examination by their electrical 
engineers and others, have allowed us to open up the streeta of London 
wherever we wish to for the purpose of our work, in just over a year. 
Our mains run for more than a mile through the streets of the City of 
London. The heads of the fire brigades of Manchester, Leicester, Bir- 
mingham, Sheffield, Liverpool and many other large towns have aleo 
thoroughly examined our system. We have begm approached from over 
20 provincial towns desirous of bringing out our system as subsidiary 
companies. We have also been approached by persons in Russia and 
France. In Russia we are already protecting the Imperial Palace of the 
Czar and the national galleries. The money is already subscribed for a 
parent syndicate for France. At the adjourned meeting we shall be able 
to give you a statement of accounts together with our report, which I 
believe will please you. 

Mr. HENRY GAMMAN said, as formerly the largest shareholder in the 
company and as a late director, he wished to detail the circumstances under 
which he parted with the bulk of his shares and retired from the board. 
It might be eaid that it was not a matter of public intereat when an ordi- 
nary private individual retired from a board of directors. That was so 
ordinarily, but when the shares of a company rose in a very short time 
from 12s. 6d. or 15e. up to £4. 12s, 6d. or £4. 15a., the matter became one 
of public interest, more especially when the company had had for months 
pest an average bank balance of £150, and which at that time had not £50 
to its credit at its bankers, He-had not retired from the directorate of 
the company because he had lost faith in the novelty and validity of 
Mr. Pearson's patents or in the reliability of the system. If the large fire 
insurance offices would give a rebate of 74 per cent. or 10 per cent. for the 
inetallation of this system, theu the fortune of the company was made and 
tbe shares worth even their present inflated pri Even if the great 
tariff offices did not give way, they had. erbected that with the aid 
of rebates on non-tariff risks, and -by what Mr. Pearson's railway sigual 
app aratus might bring in, the company might pay а small dividend 
on their original capital of £140,000.. But none of these hopes had 
been realised. They started the company with energy, and endea- 
voured to get the system taken up in France and in Germany. 
They even sent a clever electrician to the United States and introduced 
the eystem there to all the chief offices. Mr. Pearson had told them how 
they got the licence from the Postmaster-General, but he had not told 
them how they got it, in spite of the opposition of Sir W. H. Preece, who 
disbelieved in the system. Mr. Pearson had told them that they got per- 
mission from the City of London to go under certain streets, and that 
they had protected a large amount of most valuable property in the Crip- 
plegate district ; but he had not said that they got that in spite of the 
opposition of Commander Wells. They introduced the system in English 
country towns, and Mr. Pearson himself went down to Liverpool. He 
interviewed the ers of the two biggest insurance companies in 
England, and tried everything to make the system go; but they could not 
make any headway. All this cost money; in fact, they spent money 3000 
and left. About a year ago they had to isssue their remaining 10, 
£1 shares. It was hopeless to go to the shareholders and ask them to 
subscribe at par for shares which were then standing at 12s. 6d. or 15s. 
He had himself bought some at 158. lid. He recommended that the 
directors endeavour to get someone to subscribe the necessary 10,000 £1 
shares, and as an inducement let them have a large block of the directors' 
own shares at a very low price—5s. was agreed upon as the price. Mr. Pearson 
came forward with some few thousands of these shares, and he (Mr. Gamman) 
sold between 20,000 and 30,000. In the spring of 1900 Mr. Pearson intro- 
duced a solicitor—a Mr. C. M. Trevor, who said he had clients who could 
advance the £10,000 on the terms mentioned, and after a certain amount 
of negotiation the first cheque for £1,000 was produced, signed by a firm 
very well known on the Stock Exchange. They got another £1,000, and 
then Mr. Trevor's clients became apparently very poor. Mr. Trevor, by 
agreement, was to pay £100 per week for 10 weeks. [There was consider- 
able interruption at this point.] Mr. Gamman, however, referred his 
interrupters to the веггеќагу as to whether the £10,000 had ever been 
paid. He proceeded to make charges iu regard to a very much vaunted 
contract for the supply of millions of thermostats, and roundly asserted 
that the company had no money at the present time. Не was continually 
interrupted, and compelled to resume his seat. 

The CHAIRMAN eaid Mr. Gamman had made £20,000 or more out of 
the company, while he (Mr. Pearson) had never sold а share. Mr. Gamman 
to-day held 25 shares. 

Mr, ALFRED STROVER WILLIAMS, late chairmau of the company, 
said the company might be a brilliant success, but in his view the high 
price to which the ehares had been lifted had effectively discounted success. 
Everything Mr. Gamman had said as to the financial position was abso- 
lutely correct. So far as he was concerned, he bad parted with a number 
of his shares when he considered the right moment had come for doing 80, 

The meeting was then adjourned for à month. 


BRITISH ELECTRIC STREET TRAMWAYS (LTD.)—The statutory 
meeting was held on Monday. Sir J. Kenneth D. Mackenzie, Bart., the chair- 
man, said the meeting was called to ley before the shareholders the 
company’s cxact position, and to notify them of the important concessions 
they had been able to obtain from the vendors, The prospectus called 
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ittention to the various patents that the company owned, and the multi- 
tude of improvements that would result were they to be adopted generally. 
Undoubtedly a great future lay before the company. Attached to the 
notice convening the meeting wasacopy of an agreement which the board 
had entered into conditionally. Mr. T. Parker had consented to accept 
£300 per year as consulting engineer to the company, instead of £500 
provided by the first contract made with him, and also to forego the 
sum equal to one-tenth of the dividends paid to the shareholders by way 
of commission over and above bis salary. Mr. Parker thinks he can be of 
much more service to the company by having a freer hand as consulting 
engineer for the Midlands districts than by remaining on the board ав а 
director only, and he will thus continue to act for the company in the 
same way as will Sir William Preece and Major Cardew, their consulting 
engineers and electricians. The vendor company had consented to allow 
the shares received by them in part payment of the purchase money to be 
deferred as regards dividends until a dividend of 5 per cent. had been paid 
upon the shares publicly subscribed and paid for ; and had al«o agreed to 
allow the company to retain £70,000 shares in its hands, which would only 
be released to the vendors pari passu as and when the remainder of the 
company's capital was issued. With regard to the prospects of the company 
it was early yet to say much,nor ought he to divulge information which could 
bs easily turned to their disadvantage. With theclear working capital they had 
in handand which they intended to husband and guard carefully, the company 
ought to make a good start aud do well. He had connected himself with 
the largest of the new electrical railway schemes now before Parliiment 
solely to be able toinfluence its being brought into the handa of the com- 
pany, as its financial backing was all that could be desired ; and if every- 
thing went well with the bill, as they anticipated, the company ought to make 
a very good thing out of it. He asked them to approve the new agreement 
with Mr. Parker. The motion was carried. 


MAXIM ELECTRICAL AND ENGINEERING EXPORT CO. (LTD.)—The 
second annual general meeting was held on Monday. The chairman 
(Mr. Jules de Meray) said that since the closing of the accounts on 
Nov. 30, the activity in their engineering department had been such that 
they had received firm orders amounting to £3,930, and they bad sent in 
tenders for £21,510 worth of work, and, as a good deal of those tenders 
were for goods of their own specialities, they must secure a fair share of 
them. The productions of another department—the specialities manu- 
factured by Messrs. J. F. Pease & Co.—had been received with favour, and 
they had supplied them to the Board of Trade, Goverament railways in 
Australiaand New Zealand, and orders were in hand for New South Wales. 
With regard to their lamp department, they had only shipped 6,368 lamps ; 
but this number might have been largely increased if the Hiram S. Maxim 
Corporation had been ready for them. They had been passing through a 
time of trouble inherent to the early stages of manufacture, consequent 
upon the education of a new staff of employés, and therefore for some 
time they ceased to push the lamp trade. He was informed those diffi- 
culties were over, and that the Hiram S. Maxim Corporation were 
now prepared to give prompt delivery of a very superior lamp, 
and therefore they should recommence to push the business. The 
recent independent tests they had made showed the Maxim lamp was, 
indeed, a marvellous one and muat command a large sale. They were 
sending outa trial shipment to an Australian corporation with a tender 
and a cable code for them to order 10,000 lainps per annum for three years, 
which they hoped to secure, while they were in treaty with several agents 
at different ports to take from 5,000 to 50,000 lamps per annum, and were 
it not for the difficulties already alluded to, many of those would have 
been fixed up. In addition to the Maxim incandescent lamp they had in 
active progress the production of an arc lamp that for price, efficiency, and 
simplicity would beat anything hitherto known to the electric world it 
was а combinat/'on of two American and one English patents, and their 
representative was now in the States arranging for the amalgamation of 
those patent rights, while some 1,500 lamps were in course of manufacture 
in this country. He expected they would put an arc lamp on the market 
about the midaummer of 1901 that would be a potential revolution, and 
must secure the bulk of the arc-lamp trade. Negotiations were in progress 
for the acquisition of another important business, which wouid probably 
necessitate an increase of capital. The report and accounts were adopted. 


OKONITE CO. (LTD.)—The annual meeting of shareholders in this 
company was held on Monday, aud, in the absence of every one of the 
directors, Mr. A. Vaughan-Stevens (a trustee for the debenture-holders) 
presided. Answering a shareholder, the solicitor to the company 
(Mr. Holmes) said the directors were on the other side of the Atlantic, 
and would not attend that day. The meeting was called by the directors 
in accordance with the articles of association. Mr. Vaugban-Stevens 
said Mr. S. Pope, Q.C., was a trustee for debenture-holders, but he had 
resigned. Не, however, quite agreed with the schemes of recon- 
struction about to be submitted. The debenture-holders had held 
& meeting, and were not satisfied with the security they hold on the 
properties in Birmingham aud Manchester, and they also agreed to 
reconstruction, because it was thought imposaible for the concern to go on 
with such a loadstone of loss around its neck. He could offer little 
explanation of the accounts submitted. A profit of £3,032 had apparently 
been made, but he could offer no explanation as to ita disposal. The whole 
debit balance to last year was £66,557 193. 9d., and the assets being taken 
at the amount originally valued, the share capital should be written down 
to that amount. There had been a plant in Manchester for making the 
wire, but it had been sold and the proceeda paid to the trustees for the 
debenture holders. (A Mr. Chapman asked if there were any of the vendors 
and of the original shareholders left, and the chairman. said they still 
formed the directorate. He did not think the directors had tried to 


wreck the company, апа pointed out in answer to some acrimonous 
remarks by Mr. Hawkins, that Mr. Pope had lost over £10,000 in litigation 
in connection with the company. There were also other heavy losers ia 
this country; in fact, the only person who made anything out of the 
concern was Baron Grant, who netted £60,000. The preference shares 
were cbiefly held in America, but there were 32,000 ordinary shares held 
in England, and of these 21,072, favoured reconstruction. Ultimately the 
accounts were ado pted, and the reconatruction scheme approved. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


CROWTHER & Co.“ s ELECTRICAL INDUSTRIES (LTD.)—Registered 
Dec, 21, with a capital of £10,000 in £1 shares, to acquire the business of 
Crowther & Co., and to carry on the business of an electric supply com- 
pany in all its branches, The subscribers are: E. R. Crowther (electrical 
engineer and contractor), C. A. Lickby, jun. (electrical engineer), J. Stewart, 
M. Culverwell (contractor), C. A. de B. Copinger (electrical engineer), 8. 
Saunders (heating engineer) and W. H. Whittaker. E. P. Crowther is 
first managing director. 


ELECTRICAL TRANSPORT AND POWER CO. (LTD.) — Registered Dec. 19, 
with a capital of £10,000 in £10 shares, to apply for parliamentary or 
other powers to construct tramways or light railways and a bridge and 
works appurtenant thereto in South Hayling and elsewhere, to carry on 
the business of tramway, light railway, &c., constructors and proprietors, 
electrical engineers, electricians, suppliers of electricity, &c. The sub- 
&cribers include J. W. Haynes (civil engineer), J. M. Hewitt (engineer), 
T. Pollock (engineer) and J. P. Bedson, M.I.C.E. 


ST. HELENS ELECTRIC LIGHTING CO. (LTD.)—Registered Dec. 21 
with a capital of £10,000 in £5 shares, to carry on the business of elec- 
tricians, electrical, mechanical and chemical engineers, &c. The subscribers 
are F. E. Gripper (electrical engineer), J. C. Wigham (engineer), H. J. 
Read, H. L. Butcher, L. A. Hards (engineer), W. Christmas and G. F. 
Barrow. 


WILLIAMSON AND JOSEPH (LTD.)—Registered on Dec. 19, with a 
capital of £4,000 in £1 shares, to take over a business mentioned in an 
agreement with the Consolidated Telephone Construction and Manufactur- 
ing Co. (Ltd.), and to carry on the busineas of electricians, electrical and 
general engineers, suppliers of electricity, telegraph, telephone and electric 
light contractors, &c. The first directors are Н. F. Jackson, C. Woolley, 
Е. W. Kerr and C. H. Reynolds. 


CITY NOTES. 


— — 


MEMORAWDA.—Bank rate 5 per cent. (Jan. 5, 1901). Price of silver 
29a d. per oz. (Dec. 27). Consola (21 per cent.) 962—97 for money, 
971—998 for account; 23 per cent. 97—974 (Jan. 3). Stocks and Shares 
Continuation Days, Jan. 14 and 29; Ticket Days, Jan. 15 and 30; Pay 
Days, Jan. 16 and 51 ; Mining Share Carry-over Days, Jan. 11 and 28. 


BLACK SATURDAY. —Amongast the enterprises probably involved in the | 
downfall of the London and Globe Finance Corporation is the Baker-street 
and Waterloo Railway, the prospectus of which resently appeared. The 


ELECTRIO TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Week | S | Jue | No] AEGREGATE 
Line. of |.— —— ——.——— 
ended | E or Deo. | weeks Аш. RA 

1900 £ £ | £ £ 

Aberdeen Corporation.. ТЯ T vi каз an 
Birmingham Tramways.) Dec. 29 4, 560 ＋ 619, 25 [115,565 ＋ 4,793 
Black pool Corporation... „ 27 266 7 110 39 28,196 + 7,503 
Blackpool and Fleetwood) , 29 | 221 |+ 8| 26 20,385 + 88 

Bolton Corporation „ 30 L395| .. | 39| 52.840 .. 
Bradford Corporation... , 350 1,057 f 714] 39 22,535 + 7,283 
Brisbane Trams ......... Nov.14 2,157 ＋ 492] 19| 35,691 + 6,840 
Bristol Trams & Carriage Dec. 28 | 4,970 1,921 26| 88,678 + 3,383 
Buenos Ayres & Belgrano) „ 2 2,735 ＋ 367 22| 54,696 + 5,223 

Central London Railway „ 29 4911, .. 22 116,479 T 
City & South London Ву. „ 30, 1,701|+ 738 26| 43,273 717,291 
Cork Elec. Trams „ 27 450|- 40 52| 21,198 + 1,577 
Dover Corporation.. „ 29 185|+ 27 39| 8,750 + 551 
Dublin & Lucan Rly. „ 29 839 ＋ 28 26| 2,1556 + 433 
Dublin United ..... „ 28 | 3,762|+ 655 20 105756 +13108 

Dublin Southern Піяф... „ 28 817/+ 152 26 25,307 | , 

*Dundee Corporation » 20 505|4 125 ... re es Aus 

*Glasgow Corporation. „, 29 | 9,550, 1,024 .. „АЕ idi 
Hull Corporation ......... „ 29 | 1,885 1+1112 26| 36,811 719,783 
*Liverpool Corporation... , 22 9.055 1,840 51 [406,245 '+55,089 
Liverpool Overhead Rly.| „ 50 1,397/+ 92 26| 42,571 + 916 
*Sheffield Tramways ...... „ 30 3,3381 1,248 52 121,127 ＋ 2,194 
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share capital of this undertaking was £2,585,000. Report has it that the 
flotation was not a success. The construction is, however, we understand, 
progressing. 


CONSOLIDATED KENT COLLIERIES CORPORATION (LTD.).— At a general 
meeting on Monday a shareholder (Col. Stuart Harrison) suggested the 
advisability of establishing electricity works in order to utilise the waste 
fuel at the collieries. In reply, the chairman (Mr. F. O'Driscoll) said the 
matter was one which would receive the attention of the directors. 


ELECTRIC AND GENERAL INVESTMENT co. (LTD.) Warrants for the 
dividends on the 6 per cent. cumulative preference shares and the interim 
dividend of 10 per cent on the ordinary shares have been posted. 


ELECTRICITY SUPPLY CO. FOR SPAIN (LTD.)—A petition has been 
presented to the High Court of Justice to confirm a special resolution 
reducing the capital of the company from £100,000 to £5,000, and will be 
heard on the 16th inst. 


LONDON ELECTRIC OMNIBUS CO. (LTD.)--The fourth ordinary 
general meeting was to have been held on Monday. As there were not 
sufficient shareholders present to form a quorum the meeting was 
adjourned fora week. The chairman (Lieut.-Col. Т. Т. Turnbull) said a 
number of replies had been received to the circular sent out by the board, 


and it was probably owing to that fact that more shareholders had not 
considered it necessary to attend. 


MARCONIS WIRELESS TELEGRAPH CO. (LTD.)—An extraordinary 
meeting to confirm the resolution altering the articles of association passed 
on the 18th ult. will be held at the offices of the company on [the 
Oth inst. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed Jan. 9 a special settlirg day in the provisional certificates for 
£100,000 44 per cent. first debenture stock of the Blackheath and Green- 
wich District Electric Light Co. (Ltd.), and Jan. 15 for the provisional 
certificates for £528,744 4 per cent. first mortgage debenture stock of the 
London United Tramways (Ltd.), and the stocks have been ordered to be 
quoted in the official list. The committee has also been asked to appoint a 
special settling day in and to grant a quotation to £73,000 4 per cent. 
debenture stock of the Aensington and Knightsbridge Electric Lighting Co. 
Lid.) and the Notting Hill Electric Lighting Co. (Ltd ), and the further 
issue of 13,769 £10 shares (£5 paid, and numbered 85,001 to 98,769) of 
the Metropolitan Electrie Supply Co. ( Ltd.). 


UNITED RIVER PLATE TELEPHONE CO. (LTD.)— An interim dividend 
on the ordinary shares at the rate of 5 per cent. per annum has been 
declared. 


ELECTRICAL COMPANIES’ 


МАМИ, | 


ELECTRICITY SUPPLY COMPANIES. 


100,000 — Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord. (fully pd.) 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Ord. ++ 
6,000 10 4/6 Do. 4 per Cont. Cumulative Pref. ............... 

470,000 Etock 44% Do, 44 per Oent. Debenture Stock (red.) . 

19,661 5 2/6 Brompton & Kensington Electricity Supply Ori... 
12,000 5 3/6 Do. 7 per Cent. Preference ..... eee res — 
20,000 5 1/6 | Oalcutta& Elec. Supply Ordinary (fully paid) . 

50,000 5 4/3 | Oharing Cross & Strand Electricity Supply orp. .. - 

50,000 5 2/3 Do. 4% por Cont. Preference ............. . 

84,000 5 2/6 | Ohelgea Electricity tag ed Ordinary .. 
£160,000 | Stock 44% | Do. 4 per Cent. Debenture Stock (red. T 
81,200,000 | $1,000 5% | Chicago Edison lstMort.57 30 yr. Gold Bonds(red. H 
70,579 10 8/0 | Оу of London Electric Lighting Ord. ........ tense 
40,000 10 62 | bo. 6 per Cent. Cumulative Pref. —Á 
£100,000| Stock 5%: | Do. 5 per Cent. Debenture Stock (red.) . „ Xd 
40,000 10 4/0 Vene of London and Brush Prov. Ordinary ... s... 
20,000 10 6/0 | Do. 6 per Cent. Cumulative Preference ...... . 
£200,000 | Stock 44% Do. 4$% Dob. Stock Oerts. (all pd) (red.) ...x 
10,300 5 ide Folkestone Electricity Supply Co. Ordin: му 
1,000 5 — Hove Electric Lighting Ordinary... T— 
15,000 5 107 Kensington апа Knlghtabridge Ordinary .. — 
10,000 5 6% Do. 6 per Cent. lat Profo orenoe . . . 
110, 000 3 „London — Supply Ordinary ..... e eee e 
49,840 5 3/0 Do, 6 per Cent. Preference ..... — 3 
4250, 000 Stock 4X | Do. 4 per Cent. 1st Mor ө Debentures .. — 
85,000 10 6/0 Metropolitan Elec. Supply Ord. 3 
6220,000 Stock PU Do. 4% per Cent. Deb.Stock Firat Mortgage x c 
£250,000| Stock 847 | Do. 33 per Cent. Mort. Deb. Stock (red.) xd 
6,452 10 6/0 | Notting Hill Electric Ordinary .. . 
10,000 $ 5/0 | Oxford Electric Ordinary, . en 6 ee 
300,000 1 1/6 | Rand Electric ..... — e — M 
£$135,000| Stock 5% River Plate EL Lt. & Tr’ ct’ n, Ltd., 57 lat Mor. Deb... 
15,000 8100 $2 |! Royal Electric Company of Montreal Shares .. ve 
4115,500 100 44% * Do. 4% per Cent. Ist Mortgage Debentures Е 
40,000 5 5/0 St. James's and Pall Mall Electric pcm d — 
20,000 5 8/6 | Do. 7 per Cant. Preference .. TUTUP — 
4150, 000] Stock 29/0 | Do. 3) per Cent. Debenture Stock ( red. ). — x1 
12,000 5 „ | Smithfield Markets Electric Supply Ordinary "— 
£50,000| Stock 4X | Do. 47 Debentures ...... .. — 
65,000 5 A South London Electric Sapply Ога! inary... MEE d 
79,900 5 5/0 Westminster Electric Supply Ordinary . 
29,618 Б "TT Do. р apo елу ТҮТТҮ ЛҮ ҮЛТҮ ҮТ ҮҮТ MII 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,000 10 4/0 | Blackpool and Fleetwood Tramways. . . . . . 
£167,900 100 5% | Brisbane Tramway 5 per Oant. Dabanturos ....„... 
50,000 10 74% Bristol Tramways and Carriage Ordinary ... ........ 
25,000 10 4% | ро. OnmulativePreference(fully pd) s.s.s... 
£100,000 | Stock 47 Do. 4perOent. Debentures . — 
13,600 10 5/0 British Columbia Electric ney 567 Prof. — 
60,000 10 6/0 British Elec. Trac. Ord. . . . . . . . . 6.6 
60,000 10 6/0 Do. 6% Cum. Pret. . ; обоев sober 
£350,000 | Stock 5% Do. брег Cant. Perpetual Dabentarea — 
40,000 5 9/0 | Buenos Ayres x Belgrano 6% “A” Oam, Pref,  ..... 
27,500 5 TT Do. «ep» 2 TETTETETT, РТТ 
£320,000 | Stock 5% Do. 5 per Cent. Deb jntures .. 
£120,000 | Stock 5% Do. 5% 2nd Deb. Sv'k Prov. Certs. (all pi. ) 2 
206,297 10 3/0 | Oentral Londor Ordinary ...... Er 
£855,000 | Stock 147 | Ошу and South London Railway Gon. “Ordinary 
37,500 10 1/5,1 | Do. Ordinary (Nos. 22,501 to 60,000) - 
£150,000 | Stock 62 | Do, 6 per Cent, Porpotual Preference (189). 
£200,000 | Stock 6% | Do. (1896)... kb 
624,315 Stock 47 Do. 4 per Cent. "Perpetual Dobsntare .. әл 
60,000 10 e | Dablin United Trams. (1896) Ltd., Ordinary .. Tet 
59,987 wW p 5*5 Do. 6 por Cent. Preference. . . * 
£300,000 100 ee Do 34 per Cent, Mort. Dabs, (red.). - 
20,000 1 "Tex ра erial Tramways Ordinary . — 
10,000 10 67 Do. 6 per Oent. Preference. — 
£300,000 Stock 44% | Ро. 4% per Cont. Dobenture ..... ux 
80,000 10 1/3 Kidderminster & District E. L. & Tr’ov’ n bY Pref. 
37,600 10 3% | Liverpool Overhead Railway Ordinary. . . 
10,000 10 5% Do. 5 per Cent. Proſoroenoe . „ eon 
£125,000 Stock 47 Do. 4 per Cent. Dobent ure . -- 
$350,000 31,060 )* London Street Rly. (Out.) Ist Mort. 52 Debs. (red.). 
5 £60,000 100 5% Montreal Sur't R'iw'y St'rl'g ò% Mor. Doba. (1905) 
£140,000 100 44% Do. Sterling 4477 Debentures (1922) ........ ..... 
24,000 $ е New General Traction Ordinary ............... —— 
50,000 5 6/0 Do. 6 per Uent. Oamalative Preferenoe .... 
4,000 10 A Oldham, Ashton and Hyde Elec. Tramway Ord... 
4,000 10 570 Do. 9 por Оепі. lreforonog ....ce-cescsce-seeee «eee: 
13,334 10 „ | Potterios Electric Traction Ordinary ..........„ «оов... 
1,00 10 5/0 Do. 6 por Oont, Oumulative Preference .., . 
£125,000 Stock 37/0 Do, 44 per Cent. Debonture Stock , «nih 
$40,000 Stook | 8% Waterloo and Оу Ordinary e ооф. e 66 анин 


SHARE LIST. | 


PREVIOUS Prico | RATE PES | Business Donn 
Wzxk's Prior, | Wednesday. —OOxwr, Dry Dux, DuRINO W ккк 
DEJ. 24 Jan. 2. Үткт.ркр, Enpine Jan, 2. 
| 4 8. d. Highest Lowest 
LIII LEE ee re 
| 3 1з! T. ist $14 1 — к а 
10 11 10 11 4 110 RN а 
102 105 100 103 47 6 — * 
7 8 7 5 815 0 | — ES iu 
E d ^i di 813 8 | Marchand September - ә 
А 104 8$ — 10g 4 8 1 | February and August 91 m 
5} 5} 318 3 x. * * 53 Me 
61 7 | 64 7 4 5 E March ТҮЛИ ... IIIJ 
111 114 109 112 4 0 4 | June and December... - pad 
100 110 100 110 | 41011 | April and October... aod = 
9 10 9 10 4 0°0 | February and August 98 93 
13 14 | 13 1 4 5 9 | January and July. 133 - 
125 130 122 127 318 9 | June and Decem йа 
8} — 9} 8 9g 6 6 4 | — e 
118 174 11 123 416 0 | Marchand September — e 
103 111 106 10) 6.3 7 coe 108 dos 
Ji в 5i 6 see er LIII .. 
7 8k 74 8 ТТ] oe ee see 
114 12 11} 12 41 6 * - ove 
6 7 64 7 4 2 7 | January and July. - - 
1 2 lá 2 | өөө | -— oct - 
4 5 4 т. 6 0 0 Mar. 3 А eee 
98 101 | 93 L 3 19 3 ar., Juno, Sept., Deo. x - 
12 13 12 13 eo April and — — 12 121 
112 115 110 ug 319 8 June and December өө ove 
98 101 96 99 810 8 see - боз 
14] 15 14 15 4 10 4 | Магоһ 22 ЕЗ0 ЕТЕ lik ... 
6 6 5 6 3 16 11 is i) Аё 
} 12 16 0 ets ж: ove 
75 85 75 85 618 0 | January and July - - 
170 1?0 17) 19) 4 511 April and October...... ese T 
*ng 104 103 104 4 6 7 - as ove - 
15 16 15 16 410 8 | February and August - 
- Т 84 9 313 8 M * i : 
100 103 93 101 B. 9 4d get 
2 24 2 2] soi - 2 - 
85 95 85 95 4 4 3 - ee - 
2 3} 2h 3} к ves A нн 
12 124 12 13} 415 4 | Marchand September Sts а 
12 13 12 13 ose ove 1:1 - 
14 16 14 18 315 0 - iva 9А 
104 106 104 106 4 15 0 [ III] [ZI] ee 
24 25 24 25 з 7 7 | February and August - - 
10% 191 10} 11 3 15 4 ... ... ... 
118 120 118 12) з 6 1 | Febr and August - - 
9i 10} 9} 10} 417 6 | May and November 20 - 
134 144 13 14 6 165 — 13 а 
12 13 12 13 4 5 9 | February and August 12 123 
4 5} 4 d 514 3 - e 2 
4 ty 4 4 see I7] * ТГ 
104 107 102 105 415 ? - eee - 
98 8) 91 87 ES EX! „ә ins (26 
9 91 9t 91 3 1 6 Jane and December 98 9553 
52 t6 51 t6 2 9 7 | February and August i , 
4 5k T 5% 213 9 | = es РРА не 
130 135 130 135 314 1 - oe өөө 
115 12) 115 120 3 16 11 | May and November ... so - 
17 15 17 1+ ТАГ E coe T 
15) 183 151 16} | * | «а 2 ees 
103 105 102 105 | ap. 1] e "6 i^ 
21 24 22 23k 812 8 | March and September T А 
144 15 lig 15 $13 8 „ » - | -— 
113 115 112 114 31711 | January and Jaly...... a | oes 
93 417 7 | May and November m | 
8 81 81 BI 49 6 February and August eee 
3 IET: 13{ 13; 811 1 » ” vee ... 
10: 198 103 104 31610 | January and July see - 
102 101 102 104 417 7 ex Wm 
101 103 101 1)6 415 0 T 
18 105 | 103 105 4 во * | 
3k 4 | 3k 4 А ZI | m 
4} 6t | 41 5} 6 0 0 Mayr .. ove - 
| February and August oe - 
| 4 13 0 ee ee * ve 
10] 1} 10 11 — А "b ; 
10 11 10 11 4 10 1! Febraary and August - РА 
102. 105 103 105 4 5 9 ese - 96 
94 97 94 97 3 2 0 Jane and December > = 
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ELEOTRICAL COMPANIES’ SHARE LIST. 

Р Amount | Lasr Previous Price RATE PER Bvsrxxss Down 
пех ОР Drvt- МАМИ, Ween’s Prior, | Weduesday, Окхт. "Югтгрвир Don. Dont Wax 
ae, SHARE. | DEND. DEO. 24. Jan. 2 YIELDED Expro Jax. 2, 

TELEG RAPHE. | 8 в. d. Highost | Lowost 
406,900 100 4X »Afrloan Direct тиара 4% Mort. Ded. (red.) . XI 99 103 99 102 318 5 | January and July...... oe - 
35,000 10 eee Amazon TONS „ Dre see LII 20 June апа Decem ... eee 
£119,700 100 5 Do, i nt, Debentares Pett) Pt АКЕГЕ 85 92 85 90 5 11 1 ы ooo 
£822,720 Btock 15/0 A S iia ETET * "ТИТЛ ЛАТТЕ 52 55 52 55 | 6 13 10 Feb., May, Aug., Nov. - 959 
3,088,640 Btock 80/0 0. Preferred TTDTTTEMTITEIINILIMUTINITITITITIT 97 £9 97 99 6 2 5 LI] Г] 97 
23,088, Stock 27% Do. Deferred TTE eee sooo vee „%%% ТЕГЕЗ 10 10} 10 10} 12 17 2 " * 108 10,5 
13,333,300 | 9100 92 Commercial Cable Capital C 170 180 170 180 4 811 Jan., Apr., July, Oot. ёа t 
£1,503.073| Stock 4% |+ Do.  4perCent. Debsnture Btook ....»« suse 102 104 101 103 817 8 » 103} 102$ 
16,000 10 5 Cuba Submarine Ordinary „ 64 74 64 74 7 6 8 | February and August in ма 
6,000 10 10/0 Do. Preference 10 per M, uec acest A 16 15 16 6 5 0 * (» ose pat 
13,009 5 2/0 | Direct Spanish Ordinary .... Mice: 3} 43 3% 44 4 810 | April and October.., ae ec 
6,000 5 5 Do. 10 por Cant, башне "Preference ... LI 10 4 10 500 ove - 
830,000 50 ТУА Do. 4% рэг Cont. Оәһепїпгөя..,................. ха 1007 104% 100% 1047 4 6 7 January and Jaly.. saves ine = 
60,710 20 8/0 | Direct United States Cable .....e . Гоо 1.201) ra*.) 10 104 10 10} 613 4 Jan., Apr., July, Oct. 10% 10 
8103 300 100 44% | Direct West India Cable n4 Re. Do. са Nos 1| 93 102 83 101 4 9 1 | June and December .. eve de 
009.000| Btock 25/0 | Eastern Ordinary . ACE APRES nd pu in айе 138 lil 138 ltl 419 3 | Jan., Apr., July, Oot. 139 135 
21,826,888 | Stock 17/6 Do. 33 per Cent. Proference Stoor ECC pest 96 9) 93 93 316 1 93 96 
1,432,288 Stock 44, „ Do. 4 per Cant. Mort. Dəb. Stock (red.) 110 11 по llt 810 4 | May and November. 110$ € 
250,000 10 2/6 Eastern Extension ................... 13} 10 14 14} 416 7 | Jan., Apr., July, Oot. 14,5. 13] 
50,000 10 А Do,(Nos.250,001to3i0 '000)£6pd.ia'date@3pm,alipi| 9 9 111 111 55 9j р 
8320,000| Stock 4% Do.  4perCent. Dabsnture Stock . se | LIS 118 13 118 3 8 7 | Febraaryand August - — 
8300, 000 100 4% |*Hastern and S. African 4% Mort. Dab. 1909 — 100 10% 109 103 817 9 | February and August - soe 
$200,000 25 4% Do. 4 por Cont. Mauritius Sub. bobs. (ro l.) b 93% 102% 99% 10:7 3 13 5 | May and November. — mn 
189,227 10 /3 Globe Telegraph &ud Trust .. sog sosog ETETUTETTTET 10} 10} 10} 10i 417 8 Jan., Apr., July, Oot. 10} — 
180,042 10 8/0 Do. s pər Cent. Preference .. ése э 15 154 15 154 817 5 15574 154 
50,000 10 5/0 | Great Northern of Copenhagen. ( to 275 (rad XI 31 33 8) 31 818 2 January and. Ја1у...... ба - 
882,000 100 44% | Halifax&Hermuda Cable 44 lat Mort. Озо (wthnNos| 93 102 93 101 4 9 1 | June and December es ec 
17,000 25 12/8 | Indo-European ... x 45 51 43 53 416 2 May and November € E 
4100, 000 100 6% | London Platino- Brazilian 6 por Oant. Dabs., 175% 104 197 101 107 513 1 | March and September ove 5 
£100,000} 100 47 | Pacific & European Tel. 4% Guar. Dabs. (red.) 101 10 9) 102 | 318 5 Jans and December. sx 
11,839 8 4/0 Reuter’ B. „„ AELTIE EET T 7 8 7 8 5 0 0 April and October.. vere eee oe 
3,381 8100 Оегі 6% Submarine Cables Trast .. „„ E эл усе 123 123 1233 123 411 6 ose obs 
15, 10 RE West African Telegraph ...... ... sin dioe] 2k 3} 2} 3} 4 9 3 | Dacember and Va Es - - 
171, 100 100 6% |+ Do. 5 per Oant. Debentures (rei). e 99 103 99 102 419 8 | Marchand Septem ese e? 
130, 2k РӘ West Coast of Amarica ..... sse sessa sesso еее ө... i 1 i 1 m as - 
£150,000 100 4% |+ Do.  4perOsnt. Dabsatures . inse eR] 20). . 103 99 102 8 13 5 | January and Jal ме e 
83,321 — 10 ва. West India and Panama .. .. 93232 ee II) 1 § i eae May and Novem өөө LLLI 
84,563 10 . 6/0 Do, s por Cent. lat Preference ш.и. 3 6 7 6 7 811 6 „ „ e^ see 
4,669 10 60 ( Do. s per Cent. 2nd Preference .. iin then i. 5 7 5 7 8 11 6 bes өөө 
230,000 100 5% |+ Bo. 6 per Cont. Debentures . ss .xl| 105 103 103 106 411 4 January and aher ФА <. 
227,930 10 5/0 Western Telegraph (late Br zili'n S' bm rine) .. x 14 ltt 13 14} 411 3 | Mar., June, Oot. 141, 131 
&7 5,000 100 57 „ Do, & par Ont: Dabs. (2nd Sarias, 1908). 103 104 102 103 417 1 | June 'and December .. * 
£343,777 Stock 47 Do. ( per Cunt, Deb. Stock (r ad.) . e xh 103 108 103 103 315 6 in Ne cs 
TELEPHONES. 
44,000 £5 4/0 | ОМИ Telephon (fally рама) .. eese soe se ee eooo 8 8% 3 5% 5 14 4 | Апчпдцаб..,..........».ь s.e "^ 
224,850 10/0 3% | Consolidated Telephone Con. and му; td 3/3 4/3 3/6 4/3 x January and July... s өгө - 
72,080 1 24% Monte Video Talephons me Na ii uM АМЕ skate 4 $ 5 0 0 November . nt ose ecc 
88,492 1 1/0 Do. $ yer Cont. Peoferen30 ... .. .. secce cece 6 66 1 1 6 0 0 - € бө 
590,000 5 3/0 | National..... же DR 4 4] i 4h 6 81t Fabrasryand August 4t 4} 
15,000 10 6/0 Оо. 6 par бәл. O1 nitative Lst Prafarenoe 12 14 12 l4 4 5 9 | s » 123 " 
15,000 10 6/0 Do. 6 per Ot. C 1nilatlva 2aiPreference . 11 13 11 13 412 4 ” „ - ра 
250,000 5 2/6 Do, s por Qant. Noa-Oamalatlve 3rd Pref. . 5 5} 5 5} 415 8 - „ 5 = 
£ 1.00, 000 Stock АЎ * Do. Dabantare Stook 34 por Oant. (red.) , x d 93 9) 91 97 3 13 2 | June and December... A ec 
£509,090 Stock 4% Do. 4 per Cent. Debsature een . хі) 101 104 9) 102 813 5 sap 1014 - 
| 171,501 1 0/6 Orlental .. [Ir] TX HEIL EMI EM i 13 T 5 3 9 April ала Ootober....., oe ove 
58,000 5 2/6 United A Placa ee cee 45 5 44 5 7 0 0 Jaly TTT % 2. T .. 
16,839 5 2/6 Do. у Gun ulativa eeataraa se (uu paid) . 5 5% 5 54 $10 11 | Jane and D3cembar ... - - 
93,381 5 1/3; Do, +s ME Им КЕШ) eiie ала 3 3} 3 3} e on Я — 
£179,917 | Stock 5% „ Do. s per Оза. Dadancace 8:236 (red. Tens 10s 107 104 107 4 13 6 | June and December .., - oe 
ELECTRIC MANJFACTURING &7. С) ШРАҸІЕЗ, 
70,020 1 84. | Allianse Electrical Co. 57 Cum. Peel. so „ „ { 1 là 4 811 - ove - 
125,090 1 eti. | Aron &lactrlolty Meter 6 per Оза, O1m. Pref. ...... 14 12 |7 8 2 | Marchand September 
85,000 1 800 British Blestric Works O». Ocllnsry . py - t 1 eos веб гое - 
60,090 1 АЙЕ Do. p per Оэпё. Ca nalative Profaraass РА 3 i - * eee ace 
£59,090 100 4t% Do. Firat Mortzgaz»Dab3ntures ..,..„, cree 97 9) m өө vee 
70,000 5 5/0 | Beltlah Insulated Wira Ordlnary ...... e o -cos 11 12 10} lt 8 13 11 | July and Fabruary ... - - 
70,000 5 3/0 Do. 6 par Cant. Preafaranoe ....ce .....„ . XI 61 6l $1 6 418 0 | Janaacy anl July. ve - 
100,000 5 3/0 | British Westingho 180 87 Preferenoe esse sese ence 41 б 4 5 воо „её А - 
90,090 2 1/2} | Brash Rieotrical Kazina3ring ...... „оне з saso 13 1j 1 ц 6 8 4 September . . . 11} . 
15,781 2 ... ро. 2E paid St TITITTITTIIIIII EIE I .. .. ore s.b ore Ld 
90,0 2 1/23 Do. 3 por Cant. Pref, Noa-Oim. ... ve dies 2 2} 2 2} 5 6 8 1 2} 2 
15,731 2 III Do. £1 paid .. „ „ 100 „% LII .. ve ose see oe oer 
£125,000 | Stock ЫТА Do. 4k por Cent. Parp»taal 1309р. Stoor. 103 111 108 111 4 011 | Marchand Seot amber ч — 
$125,009 Stock 445 Do. Perpetual 2nd Debenture Stock . XI 103 105 101 103 4 7 5 |Jaauary and July . 1024 192 
80,000 5 5/0 Callender’s Cable Constraction Ord. . crm 12} ү 12% 13 $ 1L | * * за "dd 
40,000 5 2/6 Do.  6psrO3nt. Cin lative Peaferance... l 5} 5 51 5 4 6 1 | » " 5i > 
£90,000 | Stock 44% Do. 4 per Cent. lat Mortgage Deb. (rel) 111 115 103 113 3191) | November and May... & А 
450,000 1 0/93 бажав: Kellner Alkali Co, (fally КАН). а аа 1 11 1 1} 6 8 0 d i % 
&150,000| Stock 417 Do. 44% First Mort. Dab. (red 97 100 97 100 410 0 ose - - 
60,000 1 0/71 | Ohadburn's Ship топгари Ordinary ...c0e „ q i 1 і 1 610 O | Мегой. sicot sias ove oes 
60,000 1 0/71 Do. 6 par Оза. Oumalative Fel 9. 2 lk là 5 6 8 aa - - 
54,000 3 244 Orompton 4 Co. (Nos. 1 to 32,083) ............. 34 4 Sk + 5 12 4 January and July. x 4 
£100,000 100 5 * Do. 5 par Cant. First Mortgage Dad. (гә 1.) "xl 92 102 93 101 419 0 E^ e — Mes 
60, 1 0/71 | Davis and Timmins 6 por Cant. Om. Pref. .... i 1} { 1 5 6 8 ite à ove 
99,261 5 1/9 Edison and Swan United dial Shares) (£3 paid)... 1 2t 1 2 8 0 0 | Febraary and Augast " - 
17,139 5 2/93 Do.  (£5pald) .... 3% 44 31 4t 613 4 io n е e 
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Tue sheet table, which we publish as a supplement to our 
present issue, gives a complete account of the present state 
of electricity supply in the United Kingdom. Year by year 
the number of supply stations increases, and those already 
in existence continue to develop at an enormous rate, so 
that, with the co-operation of the large power distribution 
schemes, it will probably not be long before almost every 
villuge will be blessed with electric light and power. This 
year the direction of progress, apart from mere increase in 
lamp and motor connections, which is represented graphically 
in an article in this issue, is apparent in the steady growth of 
the employment of continuous current for distribution, and 
in a gradual settling down to standard lines of design in the 
case of new stations. It is also satisfactory to note considerable 
reductions in the price now charged for current. The engi- 
neers of the stations in operation and the consulting engineers 
who are responsible for the erection of new ones have given 
us every assistance in the preparation of the supplement, and 
we desire here to tender to them our sincere thanks. 


— — 


Ir has been our practice to publish at this time of the year 
a map of the United Kingdom showing all the towns where 
electricity supply works are in operation or in progress. 
Latterly this map had become very much overcrowded ; and, 
owing to the continued extension of electricity supply, the 
printing of any intelligible map of the kind has now 
become practically impossible. We are, therefore, reluctantly 
compelled to discontinue it—a course which we had to adopt, 


PRICE — 
Abroad, d., or 1d omis, or Bo. cr 


for similar reasons, in the case of our map of electricity 
supply mains in London some time ago. 

PagTicuLaks are given in another column of an important 
arrangement, almost amounting to what Americans term a 
* combine," between the British Electric Traction Co. and 
the Brush Electrical Engineering Co. The agreements 
which have been drawn up and signed between these two 
companies provide, on the one hand, for the absorption of 
Brush capital into the British Electric Traction Co., and, on 
the other hand, for the placing of orders for electric tramway 
equipment and plant with the manufacturing company. We 
regard this rapprochement as being highly favourable to the 
promotion of British interests in electrical engineering, and 
it has our best wishes for a prosperous issue. 

— — 

" А WONDERFUL invention, but don’t bring it down our 
way!" Such was the attitude of our grandparents towards 
the steam railway; and such, it would seem, is the attitude 
of the public to-day towards underground electric railways. 
Srepuxenson and Brunex were belauded for their genius, but 
were urged to put their railways as far away from towns 
as possible; and, in more recent times—in fact, only last. 
Tuesday—a meeting of Paddington householders decided 
that, while ** no one who had enjoyed the quickness and clean- 
liness of these new underground electric railways would wish 
to oppose the multiplication of them, in order that the 
interests of residents in Paddington might be heard in Parlia- 
ment it was necessary that they should technically oppose" 
the Bill for the construction of an underground electric rail- 
way in their neighbourhood. Nor is this delicately-expressed 
aversion merely formal, for а committee has been formed 
for the purpose of raising funds for active opposition. Mean- 
while we await the decision of the committee recently appointed. 
by the Board of Trade {о enquire into the alleged vibration. 
troubles from this type of railway.  Exaggerations there. 
undoubtedly have been, in the statements in the newspapers, 
with regard to the extent of the disturbances; but it is 
important that if any serious vibration does occur the 
conditions should be determined, in order that a suitable 
remedy—for a remedy is undoubtedly available—may be 
applied. Nothing is more foolish than the popular supposition 
that the vibration troubles alleged to occur along the route 
of the Tube are inherent in either electric traction or 
the Greathead system of tunnel construction. 
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Tue quite erroneous idea has got about in the public 
press that the return currents of deep-level electric rail- 
ways, such as the Central London and the South London 
Railways, are fraught with fearful danger to gas and water 
pipes. The idea appears to have been started in the columns 
of a scientific but non-technical contemporary, wherein an 
article set forth in professorial mathematics the alarming 
rate at which these metal pipes are dissolving away. As 
so often happens, the mathematics were built on an airy 
foundation of impossible assumptions. The expression 
“earth return is only by the greatest courtesy to be 
applied to the return path of the electric currents on these 
railways. For the major portion of the return current there 
is ample pathway through the carefully-bonded track rails; 
for any leakage from these rails there is the massive iron 
tubular sheathing by which the entire railway is surrounded. 
There must be, it is true, a certain amount of external 
leakage into the subsoil where the conductivity of the 
tube is interrupted by imperfect electrical contact between 
the iron flanges. But, having regard to the manner in 
which these Greathead tunnels are put together, we cannot 
conceive that any considerable break in conductivity can 
occur in any part of them. However, even if we accept 
the assumption that leakage currents do stray beyond the 
outside of the tunnels, we are puzzled to know what gas or 
water pipe they can encounter at a depth of 60ft. or more 
below the surface. Can it be that the critics believe these 
already enfeebled stray currents have enough vitality left in 
them to push their way through clay and gravel to the 
surface, and work serious mischief there? The danger, in such 
circumstances, is reduced to а quantity of such infinitesimal 
magnitude as to be observable only by a mathematician. 


== 


\Үнкх an engineering structure has been designed and 
built on a narrow margin of safety, it is highly dangerous to 
iry to remedy any unforseen defect by boring holes in it. 
Through the neglect of this generally obvious truism a 
serious accident occurred last June to one of the passenger 
lifts at the London-bridge Station on the City and South 
London Railway. The report of the Board of Trade 
inspector, Colonel Yorke, has just been issued, and is an 
instructive document. It appears that the pulley shaft 
supporting the lift cage was originally designed with a 
factor of safety of under 5, a sufficient margin—as the 
inspector observes—for the mere dead load, but not a 
liberal allowance for the alternating live load imposed 
during the revolution of the shaft. To make matters 
worse, however, when it was found that the pulley would 
not keep its place on the shaft, the already heavily strained 
metal of the shaft was still further taxed by having two 
holes drilled into it and tapped for a couple of set screws to 
be placed on either side of the pulley. This looks, indeed, 
like dreadful bungling. Cracks naturally sprang up inside 
the shaft along the sharp lines of the screw threads and with 
the creation of these the end was inevitable. The shaft 
snapped and down came the pulley and tackle ; but even then 
the cage would not have fallen had there been a properly 
constructed safety gear ready to act. The gear, however, had 


JANUARY 11, 1901. 


been thrown out of action in order to effect certain repairs; 
so the question whether it would have effectively prevented 
the accident remains unsolved. But, in the opinion of Col. 
Yorke, it would not have been effective, inasmuch as to put it 
into action а' rope must actually break or slacken sufficiently 
to release the safety cams. In the actual conditions of the 
accident the friction of the ropes on the sheaves would 
probably have held them too strained to permit of this release. 
Accordingly, the report embodies a recommendation that 
passenger lifts should be provided with an additional rope 
passing direct from the safety clutches over the pulley to the 
counterweight, a modification which would provide against 
the repetition of such an accident in the future. 
— —— äůä — 


Pacific Cable.— The Agents-General of New South Wales 
and Victoria have been appointed representatives of Australia 
on the Pacific Cable Board. 


Lecture.—Prof. Silvanus P. Thompson delivered an evening | 


lecture on Wednesday, at the ‘‘ Urania,” Berlin, on ** Faraday 
and the English School of Electricians.” The lecture was 
delivered in German. 

The Electrical Standardising, Testing, and Training Insti- 
tution.— Yesterday, the 10th inst., Prof. C. A. Carus-Wilson, 
M.A., commenced а course of lectures to the senior students 
of this Institution ор “ Dynamo and Motor Construction.“ 

Personal.—Capt. F. L. Lloyd, R.E., who before going to 
South Africa with the Electrical Engineers (R.E.) Volunteers 
served at Plymouth, has been appointed secretary of the com- 
mittee appointed to consider the question of mechanical 
transport for military services. 

Electrical Engineers (R.E.) Volunteers.—The Secretary of 
State for War has approved of another detachment of this 
corps being raised for service in South Africa. It is to con- 
sist of one field officer, four company officers and 100 non- 
commissioned officers and men. 


Salford Royal Technical Institute —A special course of 10 
lectures will be delivered by Mr. W. B. Burnie, A. I. E. E., 
commencing January 24th, on “ Central Stations and Electrical 
Distribution." Mr. John Morris, M. I. M. E., will lecture on 
* Engineering Estimates and Specifications." 


Finsbury Technical College.—At the Technical College, 
Finsbury, Prof. P. Silvanus Thompson will lecture on Wednes- 
day evenings during the Lent term on Magnetism and Elec- 
tromagnetism. The Monday lectures during January will be 
by Dr. E. W. Marchant on Alternating Currents; andlater, 
Prof. Thompson will resume the subject of Dynamo Design. 


Submarine Signalling.— It is announced that Prof. Elisha 
Gray has perfected an apparatus for submarine signalling. 
With this apparatus he has succeeded in transmitting the 
sound of a bell under water for a distance of 12 miles. 
Prof. Gray claims that the use of the invention will minimise 
danger from submarine torpedo-boats, and will also protect 
vessels from the danger of collision during a fog. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia—Cyprus ....-......... June 21, 1899 ... 
Paré—Maranham .............. Mar, 2,1900 .. — 
Cayenne—Pinheiro ............ Nov. 26, 1900 — 
Pernambuco—Ceera ............ Nov.29,1900 .. — 
Bolama—Bissao .................. Dec. 23,1900 .. Jan. 6, 1901 
Falmouth -— Bilbao ............... Dec. 28, 1900 — 
Marseilles—Barcelona ......... Jan. 7,1901 .. — 


Swedish Telegraphs.—An official report just issued shows 
that in 1899 the Swedish telegraph service dealt with 
2,044,000 messages, of which a little over one-half were 
foreign, 3,650 being press telegrams. The correspondence 
was greatest with Germany, Great Britain coming next with 
7,000 messages less. The increase in the receipts was 
184,000kr. There were in the country 178 stations under 
the Government service, 810 railway telegraph stations, and 
894 stations belonging to private companies. 
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The Patent Laws Committee.—We learn from a well- 
informed source that the report of the Departmental Com- 
mittee of the Board of Trade on the Patent Laws is now 
complete, and has been presented to the President of the 
Board. It is a very comprehensive report, and it is believed 
that it will make some very drastic recommendations as to 
the proper carrying out of the patent laws, and how they 
ought to be amended. The report will be presented to 
Parliament on the opening of the next Session. | 


Tesla's Experiments.—The New York Herald published in a 
recent issue an interview with Dr. Tesla, in which the 
inventor replies to certain of his critics. He denies that the 
mysterious signals he has at times received are atmospheric in 
orgin, and states his conviction that they are due to causes 
heretofore unknown. Atmospheric electricity, he admits, pro- 
duces in ordinary Hertzian systems effects which have made 
him always doubt the practical value of those systems, but his 
apparatus is entirely different from the Hertzian and is 
actuated by the electrical conditions over a stretch of land 
2,200 miles in length and breadth. 


Vibration and the Central London Railway.—After com- 
munication with and on the invitation of the Central London 
Railway Co. and a committee representing the owners of 
houses in the vicinity thereof, the Board of Trade have 
appointed a committee, consisting of Lord Rayleigh, F. R. S. 
(chairman), Sir John Wolfe-Barry, K.C.B., F.R.S., and Prof. 
J. A. Ewing, F.R.S., to consider to what extent the working 
of the traffic on the Central London Railway produces 
vibration in the adjacent buildings, and what alterations ia 
the conditions of such working or in stracture can be devised 
to remedy the same, and to report to the Board of Trade. 


Falmouth Observatory.—A circular signed by the Bishop of 
Truro, as president of the Royal Cornwall Polytechnic Society, 
has been issued to bring under favourable notice the need 
which has arisen for financial assistance in order that the 
magnetic observations at the Falmouth Observatory may be 
continued. The circular points out that now that electric 
trams have seriously interfered with the magnetic observations 
at Greenwich, and those at Kew are threatened in like manner, 
additional importance is attached to the maintenance of 
magnetic records at Falmouth. A remedy that might be 
suggested would be that the Kew authorities should buy the 
Falmouth Observatory and remove their instruments thither. 


Development of the Swedish Telephone System.— The tele- 
phone system in Sweden is being developed at a rapid rate. 
During the three years 1900-2 a sum of no less than £200,000 
is to be expended upon the extension of the State telephone 
system alone. The following table shows the development in 
the period 1896-1900 :— 


Length in kms. Number of apparatus. 
1899 8“ 6266000 35 26, 911 
ДӨӨТ: эйи 8 75,5000 „ 32,892 
18889 8 N a унаа 46,581 
1900000 110,000 . зе 500 


At the same time the gross receipts rose from 2, 306, OOOkr. in 
1896 to 4,100,000kr. in 1900, the cost of working and main- 
tenance advancing at the same time from 1,087,000kr. to 
2,100,000kr. 


A Large Canadian Light and Power Plant.—Our contem- 
porary The Electrical World of New York states that the 
Cataract Power Co. at De Cew Falls, Ontario., has just 
completed the installation in its power-house of one of the 
largest electric generators for light and power purpose built 
in Canada. The generator has a capacity of 2,000kw. with 
a large overload capacity. The weight of this generator, 
complete, is about 100 tons, and is similar in design to the 
1,000kw. machine, two of which the Cataract Company now has 
in its power station. The capacity of the Cataract Power 
Co.’s electric plant is now over 10,000 н.р. and its station is 
one of the most complete in Canada. The two lines from 
De Cew Falls to Hamilton, Ontario, a distance of 85 miles, 
are now in successful operations. 


French Submarine Boats.—A popular account of some of the 
recent submarine boat experiments at Cherbourg was pub- 


lished in yesterday’s Figaro. General André was present at 
one of the trials of the “ Morse,” when a two hours’ submarine 
excursion was accomplished. According to the account of this 
excursion, the motive power is wholly electric. The boat as 
a whole is divided into three parts above the water-ballast 
chamber, a fore-part, middle-part, and stern-part. In the bow 
section the torpedoes and their launching machinery are 
stationed, in the central section the accumulators are kept, 
and in the stern section the motors are situated. Alluding to 
the possibility of disaster consequent on exhaustion of the 
accumulators, the article states that a ‘combination of 
motors has been in course of construction for some months so 
that the accumulators may be charged afresh on the 


spot.” 


The Institution of Junior Engineers.—The Council of the 
Institution have had their attention drawn to the increasing 
importance of the subject of works management and the: 
absence of facilities for its study. In view of the great value 
to young engineers of a knowledge of the methods of 
economical manufacture and the commercial conditions pre- 
vailing in modern engineering establishments, they have 
arranged for a course of six lectures on works management to 
be given by Mr. A. H. Barker, Wh. Sc., B.A., B. Sc. (who is 
himself manager of an engineering works), at the West- 
minster Palace Hotel, Victoria street, Westminster, com- 
mencing on Tuesday, February 5th. The proprietors of the 
Engineer consented to assist the Institution in arranging for 
the delivery of these lectures, and have made a handsome 
donation towards meeting the expense entailed. The fee for 
the course is 12s. 6d., and a reduction of 2a. 6d. will be made 
to members of the Institution. Further particulars, including 
a syllabus and time-table, can be had from the secretary. 


A Safe Lift.—The following interesting letter from Sir 
Frederick Bramwell appeared in The Times yesterday :— 

Sin: I saw in your edition of Tuesday an account of an inquest upon a 
man who was killed by taking great pains to open the well-guarded door of 
a lift (instead of easily opening another door through which he really 
wished to pass), and who succeeded in killing himself because, when he had 
opened the lift door, the lift was not opposite the opening, and he fell. 
down into the lift hole and was killed. ` 

About 10 ог 12 years ago I caused to be designed in this office, and to 
be executed by different contractors, a small hydraulic lift to carry one 
person, for use in my house in Hyde Park Gate. It was guided up Ше 
well-hole of the ordinary staircase without anything surrounding it, and 
access was obtained by making a gateway in the hand-rails on each landing 
and by fitting to each opening a spring gate. The lift itself was fitted with 
a gate so that the occupant might not tumble out as he went up from 
floor to floor. I caused to be arranged (not as any matter of invention, 
but more as a common precaution) a simple device by which none of the 
spring gates could be opened unless the lift was opposite to the opening, 
and I also had another arrangement by which the doors of the lift Иге 
could not be opened unless the lift was opposite іо а spring gate. This 
thing has worked perfectly for the 10 or 12 years it has been in existence ; 
I came down by it this morning, and I hope to go up by it to-night. 

It appears to me that if an arrangement of this kind, by which it would 
be rendered impossible to open any lift door on any floor unless the lift 
were there, were in general use, it would prevent such an accident as that 
which you recorded. 


Institution of Electrical Engineers.—At the meeting of 
this Institution last night, Prof. Perry, President, in the 
chair, iv was announced that a Calcutta local section had 
been formed — һе first in the Indian Empire. It was also 
announced that Dr. Oliver Lodge had been elected chair- 
man of the Birmingham local section, the other members of 
the committee being :—Vice chairman, Henry Lea; Com- 
mittee: F. Brown, Alfred Coleman, Alfred Dickinson, G. 8. 
Ram, Dr. W. E. Sumpner, Prof. R. Threlfall, W. Wyld and 
J. C. Vaudrey ; Hon. Seo., Dr. D. K. Morris. 

Delimitations of the various local sections were announced 
as follows: Newcastle—the counties of Northumberland, 
Durham and Cumberland, with Middlesbrough and Cleveland 
district; Birmingham—the town district, with the counties of 
Warwick, Stafford and Worcester; Dublin—a circle of 
25 miles radius around the city. The delimitation of the 
Glasgow section has not yet been settled. 

Contrary to the published arrangements, Mr. J. В. С. 
Kershaw’s Paper on Aluminium as an Electrical Con- 
ductor ” was read before the Paper on Capacity in Alternate 
Current Working,” by Mr. W. M. Mordey. 
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The Hargreaves-Bird Electrolytic Alkali Process.— We аге 
informed that the large works at Middlewich for the opera- 
tion of this process will be ready for the commencement of 
manufacture in April next. Owing to the overcrowding of 
all electrical engineering works with orders, some delay has 
occurred in obtaining the generating machinery for the 
Middlewich plant, and the date of starting has been more 
than once postponed. The Farnworth experimental plant is 
still running with satisfactory results, alkali equivalent to 
573 per cent of soda ash being obtained direct from the cell 
liquors by boiling these down. The current efficiency of the 
cell averages 98) per cent. 

At the St. Gobain Co.’s works at Chauny, near Paris, the 
small installation of the Hargreaves cell has ceased running, 
since it has been found that the cells were too small for 
economic manufacturing operations, and the generating 
machinery has also been giving some trouble. The plant at 
this works was erected before the large experimental cell at 
Farnworth had yielded such favourable results, and it is now 
intended to enlarge the plant at Chauny, and to erect cells 
five times the size of those originally put down. This en- 
largement is, however, postponed until after the commence- 
ment of manufacturing operations at Middlewich in order to 
profit by the experience gained with this large industrial plant. 


The Cost of Establishing Municipal Telephone Systems.— 
A specially appointed telephone sub-committee of the Ports- 
mouth Town Council recently reported as to the establish- 
ment of a municipal telephone service in that town. This 
report, embodying a report and estimate by Mr. A. R. 
Bennett, was discussed by the Council last week, and was 
ultimately sent back to the sub-committee for further report. 
Ata meeting of the Portsmouth Ratepayers’ Association a 
report from Sir William Preece on the subject of the cost of 
establishing telephonic communication in Portsmouth was 
discussed. Replying to the question whether Mr. A. R. 
Bennett’s estimate of £19. 10s. per subscriber was a reason- 
able figure for the construction of exchange connection, pro- 
vision of instruments, &c., to form a complete telephonic 
service, Sir William Preece says :— 

It is no secret that I am entirely opposed to the municipalisation of 
telephones, It is an imperial business, and should be in the hands of the 
Post Office. No municipality is justified in entering a business so very 
speculative and subject to such severe competition. I gave estimates 
before the Parliamentary Committee of 1895, but I declined to do во 
before the Committee of 1898 on public grounds of policy. My estimates 
of 1895 were £55 per subscriber in London, and £45 in the provinces. 
These estimates were in the days of iron pipes and gutta-percha wires. 
Now paper cables and earthenware conduits have been introduced, and 
prices are lower, although materiale in general have gone up. 

My estimate for Portsmouth is £355 per subscriber; £19. 10s. can 
only be for something very cheap and very nasty. 


Wireless Telegraphy.—It is reported in several of the 
American periodicals that the Congo Free State has agreed 
to adopt the Marconi system of wireless telegraphy for com- 
munication between the military stations. The trials will be 
made, it is said, between Boma and Matadi. It is, besides, 
widely stated that a project is on foot to establish stations 
along the route from Great Britain to Australia to maintain 
communication with the vessels in that trade route. Various 
other rumours are current in the English press. The 
Daily Chronicle stated the other day that Mr. Marconi has 
purchased some land at Mullion, near the Lizard, where 
buildings have been erected and heavy machinery installed. 
The greatest secrecy is observed regarding the experiments 
being carried on, but local report avers that Mr. Marconi is 
hoping to send, within three months, wireless messages to 
America. The cbarge for transmission of messages has already 
been fixed: Atlantic cablegrams at a halfpenny a word,” 
says the Birmingham Post. | 

It is stated that M. Popoff, the well-known Russian authority 
on wireless telegraphy, has received a definite proposal from a 
syndicate of English capitalists inviting him to London to 
negotiate the sale of his patents, or to join them in exploiting 
his system on a large scale. M. Popoff is reported to have 
responded favourably. It is, in fact, confidently stated 
that the syndicate concerned is the International Marine 
Communication Co. (Ltd.)—an offspring of the Marconi 
Wireless Telegraph Co. (Ltd.) 


British and Continental Generating Plant.—Mr. Victor 
A. H. M’Cowen, the city electrical engineer of Belfast, has 
presented to his committee a report of his visit to the Paris 
Exhibition. After a brief description of the salient features of 
the ро exhibited by some of the larger manufacturers, 
Mr. M'Cowen draws the following conclusions :— 

Looking at the electrical exhibits as à whole, one is impressed with the 
very great difference between British and Continental practice—the large 
slow-speed steam generators, so generally used, taking up a very consider- 
able amount of floor space as compared with the compact high.speed sets 
so largely adopted in this country ; the extent to which polyphase plant is 
employed, and the number of firms that manufacture this type of plant. 
No doubt, as soon as the demand for such arises at home, our electrical 
firms will be red to manufacture it, but just at present the 
Continental firms are ahead of us in this line, and will probably supply a 
good deal of this type of plant to our country for some tine 
The standard pressures and periodicities of the exhibition polyphase 
machines, with a few exceptions, were 5,000 volta, 2,200 volte, and 50 cycles 
per sec. respectively, the speed being anything between 70 and 100 revs. 
per min., the sizes of the sets mentioned ranging from 800kw. to 3,0000kw. 

A number of large power (1,000 н.р.) single cylinder engines were shown 
direct-coupled to three-bhase generators indeed, all types of engines, 
single, two, and three-crank, vertical and horizontal, were direct-coupled to 
three-phase generators, and it would have been very interesting to see how . 
the generators, driven by the different types of engines, would -have 
tehaved when connected in parallel. The exhibition authorities, however, 
made no provision for this, it being only possible to run the three-phase 
machines on separate circuits . . . . : 

Although one is bound to admire the massive appearance of some of the 
large slow-speed engines so much in evidence, the complications of valve 
gears, and the number of men, apparently necessary, employed in connec- 
tion with the running, impreesed me with the aimplicity and the small 
amount of attention required in operating our own plant ; and so far I 
bave seen nothing which I would put before the high-speed engines in our 
own station for electric lighting or traction purposes. 

‘As faras continuous-current dynamos are concerned, I believe there is 
very little to choose between Continental and British. There is no doubt 
that the commutation on the Continental slow-speed machines seen running 
was practically perfect ; whether they can obtain such good results with 
large size high-speed sets is another question. As a rule, the design and 
finish of the machines compared favourably with the best British make. 
Offers from Continental firms for this type of plant should be carefully 
considered. In polyphase work Continental manufacturers are undoubtedly 
before us, and when we require plant of this type, either generating or 
“transforming,” for giving a supply in some of the distant outlying dis- 
tricte, it will certainly be desirable to obtain tenders from some of the 
firms mentioned. 

With regard to boilers, there were a number of very interesting types 
exhibited. The Niclausee water tube was well to the front, and will 
be worth considering when installing new plant. I believe, however, there 
will be no necessity to go far afield for boilers when we have the Babcock 
and other well-known types manufacted at home and giving every satisfac- 
tion. British boilers were well represented in the “Babcock” and 
“ Galloway,” which supplied a very large proportion of the steam required 
in the exhibition. | 
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MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


MONDAY, January 14th. 
INSTITUTION OF ELECTRICAL ENGINEERS. — NEWCASTLE-ON-TYNE SECTION. 
Ordinary Meeting. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Special Lecture to the Graduates’ Section, by Prof. J. A. 
Ewiog, F.R.S., on Structure of Metals,” illustrated by lantern 
slides. All classes of members invited. m 


TUESDAY January 15th. 
ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture I., by Prof. J. A. Ewing, F. R. S., on 
Practical Mechanics: Firat Principles and Modern Illustrations.“ 


WEDNESDAY, January 16th. 
Royat MicroscopicaL SOCIETY. 
8 p.m. Meeting at 20, Hanover-square, W. 
INSTITUTION OF MINING AND METALLURGY. 
8 p.m. Ordinary General Meeting at the Geological Museum, 
Jermyn- street, S.W. Among the Papers to be read is “ Electro- 
Silvered versus Plain Copper Plates," by E. Halse. 
THURSDAY, January 17th. 
RovAL SocIETY. 
4:30 p.m. Ordinary Meeting. 
FRIDAY, January 18th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Annual General Meeting at Storey's Gate, when the 
adjourned discussion on Mr. Н. A. Humphreys’ Paper on Power 
Gas and Large Gas Engines for Central Stations,” will take place. 
ROYAL INSTITUTION. 


9 p.m. Evening Discourse by Prof. Dewar, F.R.S., on “Gases at the 
Beginning and End of the Century.” 
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SOUTHAMPTON CORPORATION ELECTRIC TRAMWAY AND LIGHTING SYSTEM. 


BY Н. G. NICHOLSON. 


ways. The electricity works, which were formerly put down 
for lighting purposes only, have been adapted for supplying 
the necessary power to the tramways; and as there are a 


Southampton, which has come prominently before the 
public within recent years on account of its important geo- 
graphical situation as a shipping centre in easy communi- 
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Еа. 1.—PLAN ОР SOUTHAMPTON ELECTRIC SUPPLY AND TRAMWAY POWER STATION, 


cation with London, early saw the necessity of reconstructing | number of towns of about the same size as Southampton, and 
the old, borse tramway to electric traction, when the Corpora- | placed under very similar circumstances, a description of how 
tion acquired, in 1898, the undertaking then belonging to | this change was effected, with particular reference to the more 
the Southampton Tramways Co. In a very short while | unusual features of the installation, should prove of interest. 


Fic. 2.— INTERIOR o» MacuiNERY Room, 


Messrs. Kincaid, Waller-And Manville, who are the engineers The electricity works are situated in the heart of the town, 
to the Corporation for both lighting and traction, had the | and are in а suitable position for the distribution of energy 
work]in hand, which has now taken the lead of the southern | for lighting and traction, and there сап be no doubt that for 
towns in the matter of an efficient system of electrical tram- |: undertakings of this size, a combination of the station for 
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both purposes is the most desirable and efficient in working. 
It will be seen from the accompanying plan of the power 
station (Fig. 1) that there are six units of continuous current 
machinery of the Crompton- Willans type, varying from 100kw., 
which generate current at 200 volts for lighting and 240 to 
250 volts when used for traction purposes; and it is this 
plant, with the aid of a large battery of Tudor accumulators, 
that supplies the current tothe tramways. A Ferranti engine, 
of the latest pattern, direct-coupled to a British-Schuckert 
dynamo of 300kw. capacity will shortly be running, which 
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The steam-raising plant consists of seven B. & W. boilers 
and one Lancashire boiler, four of which are fitted with Vicars 
stokers and two are of the B type. A coal elevator and con- 
veyor is supplied to feed the hoppers with fuel of small slack. 
The coal-handling gear is driven by a duplicate set of 9 k. p. 
Lundell motors, with worm gears. Economisers are used and 
effect a considerable saving in the coal consumption. The 
feed pumps, which are of the three-throw type, are driven by 
steam engines and one by a Lundell electric motor. The 
feed pipes are in duplicate, and can pass the feed water either 
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OR ALTERNATOR 24 K 


K, Discharge Resistance. 
L, Auto-Minimum Catout. 


I, Current Direction Indicator. 
R, Resistance. 


| H, D.P. Field Switch. | 
J, Six-way Regulating Switch. 


Fic. 3.—D1aGRam or CONNECTIONS OF МАІХ Low TENSION SWITCHBOARD. 


then can be utilised to generate current at 500 or 600 volts 


for the tramways and at 200 volts for lighting. This has a | piping is also 


double-wound armature with two independent commutators 
for this p It will be noticed that there is also a 
balancer and а orga d battery of Pritchetts & Gold’s 
make, either or both of which can take care of the unbalanced 
current on the three-wire network. This battery also assists 
on the peak of the lighting load. A Crompton motor booster 


-OMNIBUS BAR 


through the economisers or direct to the boilers. The steam 
arranged in duplicate, of which a good view is 
shown in Fig. 2. One of the new B. & W. boilers of the 
double-drum type has already been erevted on the new site for 
extension, and some of the new generating plant will also be 
shortly put in hand. 

Reference to the diagram (Fig. 3) of the low tension switch- 
board will be sufficient to explain the general arrangement ; 
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B, Five-contact Battery Switch. K, Discharge Resistance. Q, Motor Starting Switches. X, Kicking Coll. Y, Earth Plate, 
C, Maximum Cutout. Main F В, Circuit Breaker. №, S. P. Switch. 
D, Three-way Switch. M, Equalising Switch. 8, Two-way Voltmeter Switch. R.A., Recording Ammeter. 
G, D.P. N, D.P. Field Break Switch, T, Magnetic Blow-out Fuse. R.V., Recording Voltmeter. 
H, Aron Meter. I, D.P. Switch O, Field Resistance Switch. U, Field Break Switch Dj, Two-way Switch. 
J, Copper ' P, Starting Switches. W, Lightning Arrester. AI, Test Wires. 


Fic, 4.— DIAGRAM OF CONNECTIONS OF TRAMWAY SWITCHBOARD, 


of the double type is provided for charging this battery. There 
are three sets of Crompton-Brunton alternators of 120kw. 
capacity, each driven by a Willans engine, which are used for 
the lighting of the outlying districts; also a motor alternator 
takes care of the day and night alternating load, rendering 
it unn to run any of the steam alternating plant on 
the light load. 


and it will be seen that the positive and negative connections 
are kept quite apart with the middle wire in the centre, this 
being for protection against fire on the switchboard. Two- 
way switches are provided, so that any of the generators can 
be paralleled on the main omnibus bars for lighting, and the 
lower position makes connection with the tramway switch- 
board. From these main lighting bars there are five positive 
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апа negative feeders which deliver current to the low tension | on the network by transformers placed in pits. "There are 
network on the three-wire system, which for the best part | four high tension feeders, the longest being about 8} miles, 
is bare.copper strip carried on porcelain insulators with | and the drop of volts on some about 50 at maximum load. 

200 volts across the outers, and 100 volts on each side. Тһе | The main switchboard was built by Messrs. Crompton & 
unbalanced current, which is usually not more than about | Co., and is seen in the view of the engine-room. The 
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Fic. 6.—INTERIOR OF BOOSTER Коом, SHOWING TRACTION SWITCHBOARD. 


80 amperes at a maximum, is taken care of by the “ balancer” ' high-tension switchboard is of the Ferranti outer earthed 
or from the lighting battery. All new consumers on the low | type with nine panels. 

tension network are now being connected direct across the From the diagram of the tramways board (Fig. 4) it will be seen 
200-volt outers. The alternating current is generated at a | that any pair of the five generators when delivering current 
pressure of 2,000 volts, and is transformed down to 200 volts | at 250 volts can be put in series across the main omnibus 
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bars, also that any of the three remaining machines can be 
paralleled with either of these machines, or any other desirable 
combination effected to.supply current at 500 volts to the 
main omnibus bars. For raising the pressure to 550 volts on 
the feeder bus bar a feeder. booster can be interposed, the 
generating side of which has a compound winding, so that 
at no load” the boosted volts are about 15, which 
increases to 60 at “full load" to allow for the drop of 
volts on the feeders, and by this means a very constant 
potential is obtained on the trolley line. There is a duplicate 
set of feeder boosters, which can be run in parallel if desired. 
These machines also serve the purpose of regulating the 
pressnre on the iine, to compensate for the variation in the 
voltage while the battery is being discharged. For charging 
the tramway battery, a view of part of which is given in Fig. 5, 
consisting of 236 cells of the Tudor type, a duplicate set 
of charging motor boosters are provided, which can generate 
140 volts, and so make up 600 volts, which pressure is required 
when the battery is nearly fully charged. The booster of each 
of these sets is provided with double-wound armatures and 
two indepéndent commutators, which, when put in series by 
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that of the battery when used as a feeder booster, and opposes 
the battery when used for charging, which is really the same 
thing as assisting the pressure of the generators. The 
direction of pressure of this booster is altered as desired 
by means of a double pole change-over switch for the fields. 
Number 8 way places the 300kw. generator direct on the 
battery terminals, for charging it at 600 volts without the 
aid of a feeder booster. The ſeeder panels, of which there 
are five, are each provided with a B. T. H. circuit breaker as 
well as a switch, the object of the latter being to prevent in- 
terferenoe with the action of circuit breaker when putting 
current on the line. Should any of the circuit breakers open, 
an electric bell instantly starts ringing, both in the engine room 
and the booster room, this being done by means of a contact 
actuated by any of the circuit breaker handles. The power cir- 
cuit panel is provided for eupplying current to the electric cranes 
used at the docks. The Board of Trade panel is of Elliot Bros. 
make, the drop of volts to the ends of the track at Portswood 
and Shirley being 4 and 4:5 volts respectively at a maximum. 
The testing ammeter can be placed in circuit with the positive 
'bus bar by means of a plug board instead of the alternative 
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Fic. 7.—A SaMPLE DaiLY LOAD CURVE. 


means of a switch by the side of the machines, gives 140 volts, 
and when in parallel 70 volts; and in this latter case it is 
used as a feeder booster, with large current capacity, the 
object of this arrangement being not to unduly weaken the 
fields and so to prevent sparking at the brushes. The motor 
sides of these four booster sets are driven from the main bus 
bars, and are shunt-wound, the fields being separately excited 
from a pair of ’bus bars direct from the battery. This ensures 
that the fields of same are never broken except when desired. 
It is a peculiar fact that a double-pole switch is necessary to 
effectually dissipate the self-induced spark through the dis- 
charged resistance whenever one pole of the system is earthed 
These machines are built by Messrs. D. Bruce Peebles & Co., 
and run sparklessly at all loads without shifting the brushes, 
which is an important matter for tramway work. 

On the battery panel a three-way switch is provided. No. 1 
way puts the battery direct across the main bus bars; No. 2 
way inserts the charging motor booster in series with the 
negative pole of the battery and the negative ’bus bar; and 
it should be here pointed out that the booster pressure assists 


multiple way switch connected to the generators; and the 
leakage current on the overhead lines is usually about 05 
amperes. A Thomson-Houston wattmeter is provided for 
each of the generators, as well as a total input meter, which 
checks the sum of these meters, and the total output meter 
registers the units used by the tramways. A meter supplied 
by the General Electric Co. registers the ampere hours put in 
and taken out of the battery, which works very reliably. 

The tramway switchboard was built by Messrs. Fowler, 
Lancaster & Co. and is of handsome appearance, a view 
being shown in the photograph of the booster-room (Fig, 6). 

Before considering the load curves of the station, it should 
be added that the tramway battery consists of 286 Tudor cells 
of 1,900 ampere-hours capacity, when discharging for five hours 
at 880 amperes. The maximum discharge rate is 570 amperes, 
and the normal charging rate 320 amperes. The usual con- 
ditions of working for 24 hours can be readily seen from 
the curve of the load on the station (Fig. 7), and on Thursday, 
November 8 of last year, it will be seen that a very consider- 
able day-load was obtained, due to the tramways. At 5 a.m. 
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the battery took over a load for the workmen's ears to the 
docks; at 6 a.m. charging was commenced with two 10Ckw. 
steam generators, these also supplying energy to the tram- 
ways, the charging current varying with that used for traction, 


while the amperes and volts on the generators remained 
fairly constant, as the battery acts as a very good regulator 
for the varying tramway load. At 4:40 the battery took over 
the traction load till 9:55 while the 100kw. generators were 
used on the peak of the lighting load, and charging was again 
commenced at 9:55 continuing till 11:50 p.m. It will also 
be seen by comparison of the different areas of load, which 
are shown shaded in the figure, that the number of units 
put into the battery and the number taken out is very 


favourable. 
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Besides the very economical conditions of working, the 
reliability of this system speaks for itself, from the fact that 


since the commencement of supply the tramways have not. 


stopped in one instance for want of current from the station. 
It may be thought perhaps, that the capital charges due to 
the storage system are greater than that for the generatihg 
plant which would be otherwise necessary; but the actual 
figures relating to the Southampton tramways system show 
that this is not so in the present instance. 
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Ес. 9.—Carn TEST CURVE ON A TRIAL RUN. 


There are 20 cars at present in use on service which are of 
the double-deck, single-truck type, provided with Westing- 
house double motor equipments and series parallel trolleys, 
with emergency rheostatic brakes. The cars have a seating 
capacity for 22 persons inside and 24 persons outside, the 
seats on the top being placed longitudinally back to back 
owing to the limited head room at the Bargate. As the rails 
become in wet weather very greasy where wood paving is used, 
flats on the car wheelg are not an infrequent occurrence, 
although there are not many steep gradients. Instead of 
averaging 60,000 car miles, a number of flats have formed at 
about 10,000 miles. The depth of chill on the wheels is about 


ljin. It is really a matter for consideration whether it would 
not be better to use wheels with a steel tyre, which would 
probably last 800,000 car miles ; and I look for an improve- 
ment in this direction on the present chilled wheels in the 
near future. | 

An efficiency curve taken from one of the Southampton 
motors is given in F'ig. 8, and it should be pointed out that no 
particular motor was selected, and that the Westinghouse 
Company would probably be able to show а more accurate 
and perhaps better curve; but the fact I wish to emphasise 
is that besides the American-built tramway motors being 
thoroughly mechanical in design, they are also highly efficient 
at practically all loads. Not one of the motors in Southampton 
has ever given any trouble, which is sufficient to show the 
State of perfection of these motors. It would be perhaps 
interesting to those who are not familiar with such curves to 
explain how this one has been plotted out. The horse-power 
expended is a straight line, as the volts are constant at 500; 
and, for example, 37-5 amperes multiplied by 500 volts gives 
just over 25 k. H. 2. The curve for the horse-power developed is 
plotted from the weight in pounds hung on the brake wheel 
multiplied by the distance travelled by the wheel in one minute, 
giving foot pounds, and this factor divided by 88,000, the 
numerical equivalent of English horse-power, gives the curve 
for the horse-power developed on the shaft, which is in this 
case the car axle. The efficiency curve is then plotted by 
the relationship of these two horse-power curves. For example, 
looking up the lines at 87:6 amperes, horse- power expended 
equals approximately 25:2 and horse-power developed 19:6, 
which gives 75 per cent. efficiency as shown. 

À eurve Fig. 9 of the test taken from one of the Southampton 
cars up a slight incline shows that the car attained а speed of 
19:4 miles per hour, and as all particulars are given it may 
be of interest for comparison. 

The charge for lighting is 6d. for the first two hours and 
4d. afterwards, and power is supplied at 2d. per unit up 


| to the tramway switch pillars by the Lighting committee to 


the Tramways committee. 
(To be continued.) 


А 1000-KILOWATT STEAM TURBINE-ALTERNATOR. 


The accompanying illustration (Fig.1) shows one of two 
steam turbo-alternators, each of 1,000kw. capacity, built by 
Messrs. C. A. Parsons & Co. for the Elberfeld electric supply 
works. These sets are now running at these works in con- 
junction with the original Brown-Boveri alternators driven by 
Sulzer engines. The illustration is from a photograph taken 
when the set was on the testing bed at Messrs. C. A. Parsons 
& Co.’s works, at Newcastle-on-Tyne. Tests of an elaborate 
and exhaustive nature were undertaken by Mr. W. H. 
Lindley, M.I.C.E., Prof. Schróter and Dr. Н. F. Weber; and 
the results of these trials are embodied in a report, extracts 
from which we give below. Our first extract describes the 
arrangements for the trials :— 

These tests were made on Jan. 5, 6, and 7, 1900. Jan. 8 was devoted 
to making sundry checks upon the measurements and readings, and toa 
joint comparison of independent calculations, and to subdividing the 
observations in coincident groups . . . .. The turbo-alternator was 
erected in the large testing house of the firm, upon а wooden framework 
made to replace the foundation in the permanent installation, which will 
be 4 metres high, in such а manner that the turbine, piping, condenser, 
air pump, &c., in fact, occupied exactly the same relative position as they 
will in their final arrangement . . . . The steam was taken from the 
following boilers, and at the normal pressure of about 10 atmospheres 
absolute :— 

One Babcock & Wilcox boiler of about... 227 sq. metre heating surface. 

Two marine boilers, each of about 550 ditto ditto 

One locomotive boiler of..................... 67 ditto ditto 
А Babcock and Wilcox superheater, with independent firing, was intro- 
duced in the main steam pipe. It should be here mentioned that the 
boilers in the works bad to be used, as it was manifestly impossible to 
procure an entirely new boiler plant for the purpose of testing a machine 
of such great power. The boilers having been in use at the works for a 
long time were not quite tight, and their condition did not permit of an 
exact measurement of the feed-water consumption when the turbine was 
running at full load. As the results of the preliminary tests had shown 
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that it was permissible to determine the steam consumption by a direct 
measurement of the steam condensed in the surface condenser— i. e., of the 
discharge of the air-pump, it was decided to adopt this method. Thus it 
was possible simply to take the steam for the tests from the various 
boilers and mains already existing in the works. For testing at half load, 
however, the Babcock and Wilcox boiler was available, and, beiog in 
thoroughly good order, permitted of an abeolutely trustworthy measure- 
ment of the feed:rater consumption at that load. In order to fix the 
relation between the steam condensed or discharge of the air-pump and 
the feedwater consumption a trial at half-load was made with this boiler 
alone, during which both feedwater and air-pump discharge were carefully 
measured during a fixed period. For this purpose the steam main was 
cut off by blank flanges from all other connections, except that which led 
directly from the boiler through the superheater to the steam turbine. 
It should be at once observed that, in accordance with results previously 
obtained by the preliminary tests, this trial revealed a very slight difference 
between feedwater and steam condensed. This difference was due to two 
trifling leakages in the steam main. The determination of steam con- 
sumption, from the measurement of air-pump discharge, was, therefore, in 
the present case proved to be trustworthy. The cooling water for the con- 
denser was taken from a large cooling water pond. "The delivery was 
effected by means of a helical pump driven by an electric motor. This 
pump forced the water through the tubes of the surface condenser in 
precisely the same way as will be the case in the station at Elberfeld, where 
centrifugal pumps driven by electric power are to be used. Arrangements 
were made to measure the temperature of the cooling water at the inlet 
and outlet of the surface condenser. The cooling water pond was so 
arranged that the cooling water was always taken from the coldest level. 
The pipe connections to the machine were moet carefully examined before 
commencing the trials, with the object of securing absolute trustworthiness 
in the measurements. The same precautions were adopted in regard to the 


changed. . . . The temperature of the steam on its admission to 
the turhine was taken immediately behind the stop valve by & mercurial 
thermometer. This thermometer was inserted into a small steel tube, closed 
at the bottom and filled with mercury, and extending to the centre of the 
steam pipe. The number of revolutions was determined by calculation 
from the revolutions of the air-pump crank, geared down from the main 
shaft of the steam turbine in the proportion of 8:1. It was found 
impracticable to utilise an ordinary revolution counter with centre point, 
and a stationary counter was not available. Therefore the time taken by 
100 revolutions of the air-pump crank was observed by means of а chro- 
nometer divided into ? seconds, and thenoe the revolutions per minute of 
the air pump, and, by multiplying these by 8, the revolutions of the 
turbine were obtained. Besides these observations the potentialand strength 
of the entire exciter current were measured with instruments belonging 
to Messrs. Parsons. In order to determine the various electric properties 
of the turbo-alternators, iu the first place, an instrument for measuring 
the clectrical output, and, secondly, an instrument for measuring 
the voltage of the dynamo, viz., about 4,000 volts, were required. In 
accordance with the contract, the output of the dynamo was to be measure: 
on an inductive load with cos ¢=0°80 ; consequently, in addition to the 
wattmeter and voltmeter, an ammeter was required to determine the 
amount of the lag between the potential and current phases. A standard 
wattmeter, in combination with a non-inductive resistance of 40,000 ohms, 
was used to measure the output. The fixed coil of this wattmeter 
consisted of three windings of bare copper lcm. in diameter, capable of 
carrying a current up to 400 amperes. The constant of this wattmeter 
was determined in the laboratories of the Electrotechnical Institute in 
Zurich two days before it was packed. The test was made with the 
greatest care under an alternating current of 50 complete cycles per 
second. Seven series of observations were made at the wattmeter angles 
of about 52deg., 106deg., 149deg., 211deg., 264deg., 3lldeg., and 5594ер. 


Fig. 1.—Oneg or THE 1,000 k. w. Parsons TURBO-ALTERNATORS FOR THE ELBERFELD ELECTRIC SuprPLY WORKS. 


leads of the main current circuit and the exciter current circuit. Pressure 
gauges and vacuum gauges were fitted to the steam turbine at every point 
of importance for observing the steam pressure; also thermometers for 
‘measuring the temperature of the steam, and arrangements for determining 
the number of revolutions. 

The firm had arranged a water resistance for loading the machine, con- 
sisting of four electrodes, which were immersed in four iron vessels fitted 
with water coolers, representing respectively the four graduations of the 
normal load of the alternator—viz., }, 1, , and +. The vessels were 
filled with water and furnished with a continuous supply. They were 
insulated from the earth. The sides and bottoms of the vessels formed 
the second electrode, and these in turn were each connected by a further 
lead to an auxiliary electrode immersed in the cooling water pond, where 
it could be raised or lowered for purposes of regulation. The earth plate 
was immersed in the cooling water pond itself, and was directly connected 
with the earth lead of the second pole of the alternator. Regulation of the 
load could be effected by raising or lowering the four electrodes immersed 
in the pond, or by. the withdrawal of one or other of the same. The 
instruments for the electrical observations, consisting of а standard watt- 
meter with the necessary resistance, and a static voltmeter, aa well as an 
ammeter from the laboratory of the Federal Electrotechnical Institute iu 
Zurich, were fitted up in immediate proximity of the alternator, in a small 
chamber specially separated from the test-house by glazed partitions. 

In order to determine the steam consumption from the air pump dis- 
charge, the latter was conveyed through a special pipe into two wrought- 
iron vessels. A three-way cock was arranged in this pipe in such a way 
that at a given signal the connection with the one vessel could be instantly 
cut off, and diverted to the other. . . . The observations made on 
the steam turbine in the testing house consisted of noting the steam 
pressure at different points, the temperature of the steam on admission to 
thc steam turbine, and the revolutions, and, finally, during the governor 
tests, speed diagrams were taken while the load was being suddenly 


The value of the constant was found equal to 0°09011, so that the effect E 
to be measured was obtained from the wattmeter angle x and with the 
shunt resistance of 40,000 Q by means of the following equation :— 

E = 0:09041 х 40,000 x z watt = 576044 х x kilowatt. 

Three days after the return of the wattmeter from Newcastle, the con- 
stant of the instrument was determined afresh for an angle of about 
147deg., in order to ascertain whether it had undergone any change in 
value during transport. The result showed that the constant was жн 
part of its value less than it had been when the instrument was gauged 
prior to its despatch to Newcastle. As this difference 1з во small and 
almost within the range of errors of observation, the constant of the watt- 
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Alternator з (2) — AN — —————3À.. 
Voltmeter a 
. 


Fic. 2. 
meter may be regarded as not having been influenced by the transport of 


the instrument. The voltmeter used for the measurements was an 
electrostatic instrument of the Lord Kelvin type, which permitted the 
voltage of about 4,000 volts being read off accurately to 5 volts directly, 
i.e, without the necessity of transforming the voltage. . . . .. The 
ammeter employed, beside the wattmeter and voltmeter, for ascertaining 
the lag of phase between potential and current, was a hot wire ammeter 
with a range from 50 amperes to 350 amperes, which permitted reading 
exactly to 1 ampere. 

For the purpose of measuring the output of the dynamo, and for 
deducing the other electric values under consideration, the wattmeter, 
ammeter, and voltmeter were placed and connected as shown in Fig. 2. 
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In order to obtain the total output of tbe dynamo with the wattmeter in 
this position, the power absorbed by the shunt winding of the wattmeter 
=P? + 40,000 watt (P denoting the voltage of the dynamo) has to be 
added to the energy given by the wattmeter (in accordance with the 
formula E=0°09011 X 40,000 X x watt) This implies only a small 
correction of O'dkw. when P = 4,000 volts, and it may therefore be regarded 
as constant for all the voltages observed during the tests. As Messrs. Parsons 
desired to determine theoutput of the dynamo independently a wattmeter— 
a Kelvin balance belonging to Meessrs. Parsons, was placed in series with the 
fixed coil of the above wattmeter, the resistance in the shunt winding of 
the balance (which was likewise 40,000 ohms) being connected in parallel 
to the resistance in the shunt winding of the wattmeter. Underthese circum- 
stances the correction of O'4kw. above mentioned had to be increased to 
OSkw. It may be here mentioned that this balance had been adjusted and 
its scale verified at the Kelvin laboratories shortly before the present tests, 
and that its readings corresponded almost exactly with those of the wattmeter. 
For example, in the series of tests at the normal load of the dynamo at 
ll a.m. the wattmeter indicated 1,004-4kw., whilst the Kelvin balance 
gave 1,000kw. to 1,002kw. · 


No less than 12 lengthy series of tests were undertaken, 
with the plant in different conditions as to load and method 
of governing. In the determination of steam consumption 
at different loads, in order to obtain as accurate values of the 
output as possible, in spite of fluctuations in the water resist- 
ance and the qonsequent fluctuations in the strength of the 
current and in the potential, observations of the wattmeter 
were taken twice in every minute throughout the whole dura- 
tion of each series of tests, one made with the torsion spring 
turned to the right, and the other with the spring turned to 
the left, so that the average value of output for a period of one 
hour could be deduced from 120 separate observations. The 


voltage of the dynamo was recorded by a second observer as 


frequently as the output. Although a very exact determina- 
tion of the voltage was not necessary for fixing the relation 
between steam consumption and output, still i& was desirable 
to carry on a continuous measurement of the potential so as 
to maintain it in the neighbourhood of its normal value of 
4,000 volts by regulating the water resistance. This was, on 
tbe whole, well attained during each series of tests. The 
following tables, with the remarks of the experts upon them, 
sufficiently indicate the general results of the tests of steam 
consumption :— 


Exact | Steam con- | Steam 


No. value {sumption per con- 
of Amount of load. of kw. hour. sumption 
series. output — in one 
in kw. In Ib. In kg. hour. 
| kg. 
А. | Preli trial ТР 1,1727 1822 826, 9,689 
II. | Overload ........................... 1,1901 | 19°43; 881) 10,485 
L | Normal load . . 994:8 | 2015, 9˙14 9,092 
III. Three-quarter load е 7453 | 28:51 | 1012, 17,542 
IV. | Half load ..... .............— cvs 4987 | 25°20; 11°42; 5,695 
V. | Quarter load ............ PTNT 246'5 | 58776 | 1531| 3, 774 


VL | No load with alternator excited 0 — — 1,844 

VII. | No load without excitation ... 0 — — 1,185 
A direct comparison of these results is not possible, because the measure- 
ments have not been made at one and the same steam pressure, and, above 
all, not with exactly the same amount of superheating. Therefore, on the 
besis of the results of the measurements the steam consumption has been 
calculated at the average superheating recorded in the observations—viz., 
14:39C., corresponding to a steam temperature of 197°3°C. These corrected 
results will be found in column 12 of the following table, Further, to 
enable a comparison to be made with the steam consumption of recipro- 
cating engines, working with saturated steam, the equivalent steam 
consumption, calculated as saturated steam at 11 atmospheres, are given 
in column 15 of the same table :— 


The relation between the steam consumption per hour D (expressed in 
kilogrammes) and the output N is in the firsí place obtained from the 
quotient 

Dx — Do 
N 
in which Dg = steam consumption per hour at output N, 
Do = steam consumption per hour at noload with excitation. 


This quotient gives the follówing values :— 
7:846 for N = 246:5bkw. 71-261 for N 
7-840 for N = 4987 , 7-214 for К 
7601 for N = 7453, 


It will be seen that the relation cannot be expressed by a simple propor- 
tion ; therefore, for the purpose of determining the steam consumption 
hour, at an output of 1,250, 1,000, 750, 500, and 250kw., a formula 
been worked out, based upon the figures in column 12 of the preceding table, 
giving the relation between steam consumption and output within the limits 
of the present tests with an accuracy sufficient for all practical purposes. If 
the output be taken as the abecissæ, and the corresponding steam consump- 
tion (calculated for 11 atmospheres absolute and 14°3°C. superheating) be 
plotted as the ordinates, a curve is obtained which differs in a marked 
manner from a straight line and has its concave side turned towards the 
line of the abecisse. But as the deviation of this curve from the straight 
line is not very consideraole, the relation between D and N may, for the 
above purpose, be expressed as follows :— 
D-D,-aN – bN?, 

D, representing the observed value of 1,840kg. The values for the 
coefficients a and b, calculated from the results of the five series of 
observations, by Gauss' method of the smallest suin of the square of the 


errors, are— 
a=8'1178, b= 0:0007768. 


The following table may serve to judge how accurately the above formula 
represents the resulte. The steam consumption per hour D is :— 


994-8kw. 
11901 ,, 


According to the According Difference in 
corrected observations in to the per cent. of the 
column 12 of table. formula. observed values. 


D=10,411 


For N=1,190 D=10,425 
995 9,063 


For the following outputs, in round numbers, this formula gives the 
steam consumption per hour as follows :— 


i 


Steam consumption | Steam consumption per 


Output. per hour. kilowatt hour. 
kw. kg. kg 
1,250 10,786 865 
1,000 9,189 9:19 
760 7,496 9°99 
500 5,707 11°41 
250 3,821 16°28 


Tests were made to determine the variation in the number 
of revolutions between zero load and full load. These showed 
an average variation of 8:6 per cent. Other tests were made 
for the purpose of ascertaining the change in the speed with 
sudden changes of load. In order to carry out these tests 
the water resistance was divided into four sections. A separate 
lead from each section was carried into the test room, and was 
there provided with a switch arrangement, which, on a given 
signal, permitted of suddenly switching on or off the corre- 
sponding section which had previously been regulated to 
approximately 25 per cent. of the load. The switching on or 
off could accordingly be effected with a quick jerk and without 


= Average | Total heat contained | Measured | Correspond- | Corresponding | Corresponding 
Average | Corre- | observed , (Observed in lkg. of steam at | consump- | ing consump-| consumption of consumption 
, _ | observed sponding ,, mperat' re Super- steam observ'd st'm pressure. tion of tion of satu- | steam at IIkg. of sat. steam 
No. of | Load in| steam tempera- f super- heating | cons’mp- heat per | rated steam |abs.andatl4'd | at 11 atma, 
series. kw. pressurein ture of heated | (Col. 5—| tion per In | In | kw. hour | per kw. hour | superheating. | absolute (1kg. 
kg./cm.* | saturat | steam at | Col. 4). kw. saturated | superh't'd | (Col. 9 x (Col. 10+ (Ikg. of steam of steam 
| absolute, | steam. | inlet valve.| hour. condition, | condition. | Col. 7). Col. 8). — 6692 cal.). 662'5 cal.). 
— — АЕ riget casis — — ыа == — >= 
kw. | kg/cm? | °С. | "A qo AGE kg. | Calories. | Calories, kg. kg. kg. 
IL |1,1901 1011 179°3 189°5 10°2 8'81 6611 666:0 5,867 8°87 8°76 8°86 
І. | 9948 1047 180°9 192°0 111 914 | 66177 667-0 6,096 9°21 911 9°20 
III. | 7453 | 1076 | 1820 | 190-0 80 10112 | 6620 665'8 6,758 10:18 10:07 10:17 
IV. | 4987 10:00 | 1806 | 2097 | 291 11:42 661°6 675°6 7,715 11°66 11°53 11°66 
V.| 2465 | 1014 | 1794 | 1964 170 | 1531 6612 6694 10,248 15:50 1531 15°47 
| | per hour, per hour. per hour. | per hour. per hour. 
VI. * | 1034 | 1803 | 1930 | 133 | 1,844 661:5 6678 | 1,231,423 1861 | 1,840 1,859 
VII. t 10:49 1810 | 1945 155 | 1,83 66177 6682 790,481 1,94 1,181 1,194 


* No load with excitation. 


1 No load without excitation. 
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transition. When making testa at the smaller loads the care- 
ful preliminary regulation of the load to be switched on or off 
was omitted; consequently, the variations in load id these 
cases often exceeded + 25 per cent. The average variation 
of speed in these latter tests corresponded to a change of 
1:1 per cent. in the voltage. 

Tests made to determine the drop of voltage between no 
load and full load, with constant speed and constant excita- 
tion, showed the following very satisfactory results. With а 
non-inductive load, the voltage at no load “with exciter 
current 111-0 amperes and with 1,476 revs.” was 8,955:5 volts ; 
and with a load of 984kw. “with exciter current 111:0 
amperes and with 1,477 revs.” the voltage was 8, 918 ·0 volts. 
This indicates a potential drop of 0:95 per cent., with the load 
increased from 0 to 984kw., or 1:02 per cent. at 1,000kw. 
To produce an inductive load a large hollow coil, with its core 
partly filled with iron plates, was inserted in the lead which 
had been used in the previous tests. The core was so adjusted 
that the angle of the difference of phase of voltage and 
current was approximately 38deg., the cosine of this angle 
being, therefore, about 0°78. For a change of load from 
О to 1,000kw. the inductive drop was about 11 per cent. 


— ——.— — ATT 


THE ELECTRO-CHEMICAL AND ELECTRO. 
METALLURGICAL INDUSTRIES IN 1900. 


BY JOHN B. C. KERSHAW, F.I.C. 
(Concluded from page 391.) 


Nickel.— The increasing use of nickel in the steel industry 
has caused electro-metallurgists to devote considerable atten- 
tion in recent years to the problem of extracting and refining 
this metal by electrolysis, and many electrolytic methods have 
been patented. 

The total world-production of nickel in 1899 was estimated 
to amount to 7,850 tons, the New Caledonian mines, in the 
Southern Hemisphere, and the Sudbury mines, in Canada, 
being the chief sources of ore supply. The bulk of this ore is 
still treated for extraction of the metal by purely metallurgical 
methods ; but the crude nickel is being electrolytically refined 
in England, Germany, and in Canada, and Hoepfner claims 
to have worked out a process by which the nickel is extracted 
direct from the ore by electrolytic means. This process is 
now operating upon an industrial scale at Papenburg, in 
Germany. The ores used are roasted, crushed, and leached 
with a mixed solution of cuprous and calcium chlorides. This 
solution is electrolysed with carbon. anodes and copper 
cathodes to remove the copper. After the nickel in solution 
has risen to 10 per cent., the copper, iron, and lead remaining 
in solution are removed by chemical methods, and the 
resultant pure solution of nickel chloride is then electrolysed 
with nickel cathodes in order to obtain the nickel. The writer 
is informed by Dr. Hoepfner that the Papenburg works are 
operating successfully, but it is yet too early to judge of the 
financial success of this method of nickel extraction. 

At Hamilton, Ontario, the Frasch process of electrolytic 
extraction is about ‘to receive trial. In this process the 
crushed ore is directly used as anode material, in a cell con- 
taining brine as the electrolyte. Chlorides of the soluble 
metals are produced at the anode, and a solution of sodium 
hydrate at the cathode. The solution of chlorides is then 
electrolysed to separate the copper, and the other metals 
present are obtained by a later chemical treatment. The 
practical success of this method is not yet proved. 

The electrolytic methods of refining crude nickel in use by the 
Balbach Co. in the United States, by Messrs. T. Bolton & Sons 
in England, by Messrs. Gustav Menne & Co. in Germany, and 
by Nikolajev in Russia, resemble those used for copper refining, 
the chief difficulty being that nickel has a tendency to 
‘‘foliate” when thick plates are electrodeposited. This 
difficulty, according to Foerster, can be overcome by working 
with the electrolyte at an elevated temperature. 

The Mond process. of nickel extraction, which is about to 
be worked upon a large scale at Clydach, in South Wales, is 


not an electro-metallurgical process, but depends upon the 
formation of a volatile compound called nickel carbonyl when 


carbon.mon-oxide gas is passed over the heated ore containing 
the metal in the reduced state. 
At Saulte Sainte Marie in Canada, ferro-nickel alloys are said 


{о have been produced direot from the ores of the Sudbury 
district, by treatment in the Clergue electric arc furnace. The 
alloys produced contain 7 per cent. nickel, but silicon and 
other impurities are present, and it is not yet proved that the 
alloys obtained in this comparatively simple way are sufficiently 
pure to be used for the manufacture of nickel steel. 
this be the case, the process will have a great future. 


Should 


Ozone.—There is little to report in connection with the 
ozone industry during the past year. 

The Commercial Ozone Syndicate, formed to exploit the 
Yarnold ozoniser in this country, has gone into voluntary 


liquidation, and the writer has not heard that any new 
company has been floated to carry on its work. The proposed 


application of this ozoniser to the refining and bleaching of oils 
is still unrealised, although two years ago very favourable 
experts’ reports were published concerning the value of this 
rocess. ` 

i The question of water sterilisation by means of ozonised air 
still attracts much attention, and the exhibit of the Sociéte 
Industrielle de l'Ozone at the Paris Exhibition, showing the 
Marmier and Abraham process as worked at Lille, was much 
commented on. According to Borchers this process is now in 
use at Lille, and at Boléo, in Mexico. There is some doubt 
whether these installations are merely experimental, or 
whether they are running on a commercial basis; and it is 
perhaps yet ioo early to speak of this method of water purifi- 
cation as a definite success. It is significant that similar 
installations at Blankenburg, at Oudshoorn, and at Paris are 
reported to have been dismantled. 

The practical value of these processes is dependent upon 
the cost, and as the water requires filtration before 
treatment with the ozonised air, the ozone treatment is 
certainly unnecessary for ordinary drinking waters, such 
ав those supplied by most of the water companies in this 
country. In France, where less attention is paid to 
sanitary matters, the potable waters are notoriously bad, and 
there may be a necessity for further purification after the 
water has passed through the sand filters. According to 
M. Abraham the cost of sterilising an average water by the 
Marmier and Abraham process is 0-0046fr. per cubic metre 
(equal to 14d. per 1,000 cubic ft), but at the Paris Exhibition 
the much higher estimate of 1 centime per cubic yard was given. 
The only other practical applications of ozone known to the 
writer at the present time, are in Silesia for bleaching textile 
goods, and in France, where it is used in the manufacture 
of artificial perfumes. The Siemens and Halske form of 
ozoniser is used in the former case, and the Verley ozoniser 
in the latter. 


Zinc.—There are no startling developments to report in 
connection with the electro-metallurgical processes for zinc 
extraction during 1900. In this country the only process 
being operated upon an industrial scale is that of Hoepfner. 
Great reticence is displayed concerning the details of this 
process. It is believed that it depends upon the electrolysis 
of zinc chloride solution, using carbon anodes and diaphragms. 
Electrolytic zine produced by this process at their Winnington 
works, in Cheshire, and testing 99°5 per cent. zinc, was 
exhibited by Brunner, Mond & Co. at the Paris Exhibition. 
The zinc plant at Winnington has been extended during the 
year, so the process appears to be a financial success. 

The Cowper-Coles process, to which reference was made in 
the last report, is not yet operating upon an industrial scale, 
and the Swinburne-Ashcroft process—which differs from the 
two preceding ones in being a fusion process—has also not 
yet emerged from the experimental stage of its development. 

Improvements have, however, been effected in the last- 
named process, and £10,000 is to be expended upon trials 
with the mixed sulphide ores of the Tasmanian Copper Co. 
The modified process is carried out as follows: The pulverised 
ore is mixed with fused zinc chloride, chlorine gas is blown 
through the fused mass, and the.molten zinc and lead 
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chlorides obtained by this treatment are decanted from the 
insoluble gangue, &c., and electrolysed in a separate vessel. 

The mechanical difficulties in carrying out such a treatment 
would appear to be great, but possibly they may be sur- 
mounted. Chlorine gas is certainly not a pleasant gas for 
pumping operations.  . 

At Ellesmere Port, near Manchester, the Fry process is now 
in successful operation, but the electrolytic treatment of the 
zinc oxide obtained, has not yet been carried beyond the 
experimental stage of its development. The process as at 
present worked is therefore wholly metallurgical in character, 
the final products being lead, silver, and zinc oxide. The 
recovery of zinc from the latter is based upon feeding it into 
а bath of molten zinc chloride, and electrolysing the 
molten mass with carbon anodes and molten zinc as cathode 
material. 

The Ellerhausen process is another purely metallurgical 
process for. treating mixed sulphide ores, which was worked 
out at Llanelly, in South Wales. The process is based upon 
direct smelting of the ores. Lad, zinc, and silver are 
volatilised and recovered by churning up the resultant gases 
with water. These metals are obtained partly as sludge and 


partly as solutions of their salts; but a portion of the silver, | 


with the copper and gold, remains in the matte. 

The British Sulphides Smelting Co, who own the 
Ellerhausen patents, have increased their capital to £800,000 
during the past year, and have bought up the French com- 
pany. The Llanelly works have been closed, and the smelting 
operations have been concentrated at the French works in 
Angouléme. No details have been published as to the method 
adopted for treating the metallic salt solutions obtained by 
this process, but probably electrolysis is used to separate the 
zinc. 

In Germany, the Dieffenbach process, which was at one 
time reported to be a success, is no longer operated upon an 
industrial scale; and though much has been written con- 
cerning the electrolytic process of Hoepfner, it is not clear 
that this is in use in Germany. The latest definite infor- 
mation the writer has received relating to the progress 
of this process abroad, was that the electrolytic works at 
Hruschau in Austrian Silesia, and in Canada were expected 
to be started in 190); but in electro-metallurgical develop- 
ments, as in other branches of industrial progress, expectation 
is usually months ahead of realisation. 

During the past year, Rontschewsky has been carrying out 
experiments to determine the influence of oxidising agents in 
the anode chamber of a zinc depositing cell. He has found 
that using lead anodes and a small percentage of chlorates, he 
could obtain lead peroxide at the anode without diminishing 
the quality of the zinc deposit at the cathode. Substituting 
sodium chromate for sodium chlorate, and using a tripartite 
cell, he obtained lead chromate of any desired tint at the 
anode, in conjunction with metallic zinc at the cathode. 
These modifications of the usual zinc depositing process may 
become of industrial importance, if a market can be found for 
these lead by-products. 

As regards the electro-galvanising industry, there is nothing 
new to report during 1900. 


` Conclusion.—This review of the position of the various 
electro-chemical and electro-metallurgical industries at the 
close of the year 1900, shows that while advance.in some 
directions is slow, yet on the whole progress is visible. 
The aggregate number of works and factories in which elec- 
tricity is used for carrying out chemical or metallurgical 
operations continues to increase from year to year, and the 
writer now estimates it to be over 280. 

The majority of these works employ water- power for genera- 
tion of the electrical energy, but, as the remarks upon the 
present condition of the calcium carbide industry show, water 
is not always the most economical source of power, when the 
correct test of economy is applied—namely, ability to earn 
profits. The position of Germany and England with regard 
to these new industrial developments is therefore not so 
hopeless, аз some are disposed to imagine, and the use of 
blast-furnace gases for power generation in connection with 
electro-chemical and electro-metallurgical manufactures, may 


prove in the future a wide and profitable outlet for capital and 
ability in both countries. 

With regard to the aggregate power utilised in the electro- 
chemical and _ electro-metallurgical industries, Borchers’ 
estimate in 1898 of 418,000 н.р. is still in excess of that 
actually employed, and this total must be taken again as 
representing the power available for these manufactures, 
rather than as the power at present utilised. 

For the four industries with which the writer is specially 
acquainted the latest reliable figures are given in tabular 
form below. 


Power used in 1900 in the Four Chief Ilectro-chemical and 
Ilectro-metallurgical Industries. 


——— V. 


= United Kingdom. | All countries. 
Manufacture. 
No. of No. of 
worka. H.P. works H.P. 
Alkalies and bleach ............ 5 | 702) | 27 | 52000 
Aluminium 1 | 2,000 8 28,000 
Chlorates of potash and вода, 0 — 24,000 
Copper: шш ыс даруын 7 | wo | 42 | 16000 
Тоа ане 11 | 10520 | 88 


The calcium carbide works, as already explained, have 
been seriously affected by the fall in value of their only 
produet, and the writer estimates that their output for the 
year 1900 will not exceed 85,000 tons This represents about 
85,000 н.р. The remaining industries do not any of them 
utilise power on a large scale, and probably 10,000 н.р, is an 
ample estimate for the power employed in the hypochlorite, 
ozone, bullion, nickel, and zinc industries during 1900, 

Adding these various figures together, we obtain a grand 
aggregate of 215,000 B. p. for the total actually utilised in the 
electro-chemical and electro-metallurgical industries of the 
world during 1900. | 

The place occupied by the United Kingdom in connection 
with these new industries is not very flattering to our self- 
esteem аз a manufacturing nation. Only 21 electro-chemical 
and electro-metallurgical works are operating in this country, 
compared with 220 in the remaining countries of the world. 

Limits of space will not allow any lengthened discussion of 
the various causes which have contributed to this result, but . 
three may be named :— 

1. Lack of natural water-power capable of cheap develop- 
ments for industrial purposes. 

2. Ingrained conservatism on the part of the financiers 
directing our industries. 

3. Want of knowledge on the part of chemists and electrical 
engineers. | f 

The writer has already stated his belief that the first of 
these is not во serious as some are disposed to imagine, 
and in a Paper published in September, 1900, he gave 
grounds for that belief. The second and third of these causes 
are more serious, and can only be removed by education. 
Upon our success or non-success in providing such education. 
will depend the position which our country is finally to take 
in the electro-chemical and electro. metallurgical industries in 
the century which has just dawned. 


Water Power Utilisation in Norway.—The Engineer states 
that the largest turbine installation of its kind in Scandinavia 
is now being constructed on the river Glommen, in Norway, 
which flows through the central and south-western parts into 
the Christiania Fjord. The object of the undertaking is to 
supply Christiania and adjacent parts with electricity for 
lighting and motive purposes. Up till now several huge dams 
have been built at two waterfalls, with a canal for feeding ' 
the turbines 1,100yds. in length. The falls are estimated to 
yield 16,000 and 10,000 effective m.r. respectively. They are 
situated about 25 miles from the capital, and close to the 
Trunk Railway, which is naturally a great advantage. The 
capital of the concern is £555,000, most of which has 
been taken up in England. 


Н 
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SWEDISH TELEPHONE OPERATIONS IN RUSSIA. 


-As the result of the tendering just decided for the telephone 
concessions in the five Russian cities of St. Petersburg, Moecow, 
Odessa, Warsaw, and Riga, two concessions for the working of the 
syBtems in Moscow and Warsaw have been given to Swedish com- 
panies, at the head of which is Herr Н. T. Cedergren, director of 
the Stockholm General Telephone Co.,&c., and who has just returned 
after concluding the negotiations, In an interview he has made the 
following interesting statements :— 

In the Russian cities named the well-known American Bell 
Telephone Co., or, rather, the European branch at Antwerp, has 
hitherto held the concessions, which were granted for 20 years, 
to expire on November 1, 1901 ; and the present competition has 
been held in order to settle the concessions for a period of 
18 years from that date, the competition having been the keener as 
the Russian towns still offer a wide field for telephonic operations, 
the use of the telephone not having advanced appreciably during 
the working by the present concession holders, In St. Peters- 
burg, for instance, there are only 27 subscribers per 10,000 in- 
habitants, as against no less than 900 in Stockholm to the same 
number of persons. En passant it may be mentioned that Stockholm 
in this respect takes firet place by a long way over the principal 
cities of the world, San Francisco coming nearest, but with only 
485 apparatus per 10,000 inhabitants, then Berlin with 218, New 
York with 150, Chicago with 100, Paris with 74, London with only 
47, and St. Petersburg (as stated) with only 27 per 10,000. 

The cause, continued Herr Cedergren, of the very limited use of 
the telephone in Russia is chiefly that the lines are old-fashioned single 
overhead ones, and because the subscription is rather high— viz. : in 
St. Petersburg, Warsaw, and Moscow, 250 roubles, and in Riga and 
Odessa, 150 roubles a year per apparatus One of the conditions in 
thé concessions of the Bell Company was that on their expiry the 
plante, &c., should revert to the Russian State, and all these, which 
the new concessionaires have to take over, have been valued at 
1,000,000 roubles— viz. St. Petersburg, 358,000 roubles ; Moscow, 
271,000 roubles ; Warsaw, 157,000 roubles ; Riga, 114,000 roubles ; 
and Odessa, 100,000 roubles. 

Besides the conditions respecting the taking over of the old Bell 
installations, and one granting three years only from November lst 
next year for the reconstruction of the systems, there were others in 
the conceseions prepared by the Chief Russian Post and Telegraph 
Administration, as, for instance, insistence upon the new systems 
answering all modern requirements, the lines to be subterranean, most 
improved apparatus only to be used, and others. The concessions 
were granted for 18 years, when the Russian State would have the 
privilege of taking over the aystems, and the price of redemption 
should be fixed by arbitrators appointed by each party. Everything 

was thus fixed by the State to that the only bone of contention 
was really the price of the annual subscription. As regards the 
latter, it was stated that it should apply to transverse apparatus, 
with a small advance for apparatus frequently used and a slight 
reduction for those less in use, whilst the subscription was to apply 
to all apparatus within 3 kilos from the central station, 
but for longer distances there should be an extra charge. In the 
сагаа the Administration invited 10 tenders for St. Petersb 
and Moscow, 8 each for Warsaw and Odessa, and 12 for Rigs, an 
the two mutually-interested Swedish companies, represented by Herr 
Cedergren, and of which he is managing director, were invited to 
tender for all the towns named, which was done. Besides the 
municipal bodies in the towns, the only other tenderers were the 
Western Electric Co., of Chicago, and in Riga and Odessa five 
others for each town. 
‚ Naturally the labour of inspecting the work prior to the tender- 
ing took much time. Thus Heir Cedergren, with a staff of 
assistants, spent. the whole summer in going over them, and in 
preparing elaborate calculations. As an illustration of the extent 
of the businesses concerned may be mentioned that the Swedish esti- 
mates forming the basis for their tenders fix the cost of the installa- 
tions in St. Petersburg at 16,700,000kr. (18кг. =908.), in Moscow at 
15,400,000kr. (the number of subscribers in each city being estimated 
at 20,000), ia Warsaw (10,000 subscribers) at 6,800,000kr., and in 
Riga and Odessa (6,000 subscribers each) at 4,000,000kr. per town. 
These estimates apply to the whole time of concession—18 years—ir- 
respective of the cost of the site for the new central stations required. 

As already stated, the two’ Swedish companies tendered for two 
cities—viz., for Moscow with 79 roubles per apparatus, and for 
Warsaw with 69 roubles. In addition a tender was made for 
St. Petersburg, but the municipal council there tendered lower with 
55 roubles, but as it is considered that this figure is far tou low for 
an effective service it may be rejected and the Swedish tender, which 
stands next, may be accepted. In Odessa the Raffaloviteh firm 
obtained the contract with 48 roubles, and in Riga Messrs. Rucker & 
Co. with 57 roubles. As an example of neat calculation may be men- 
tioned that Herr Cedergren’s tender for the Wareaw service was but 
one rouble below the next one. Therefore if the Swedish companies 
did not succced in every case they have captured two of the biggest 


contracts, and have a fair chance of obtaining the third, and that the 
most important of all. The two concessions obtained alone cover 
some 23,000,000 roubles, besides the cost of the sites, which is a 
considerable amount for Swedish enterprise. The initial outlay 
during the first three years will, of course, be the heaviest, as the 
maximum net of underground mains will then have to be laid down. 
As regards technical difficulties, the soil of Moscow and Warsaw 
afford none, but in St. Petersburg they would be very great, owing 
to the marshy nature of the soil there. It is the intention to employ 
almost exclusively Swedish engineers on the new works ; but when 
they are completed in accordance with the terms of the concessions, 
all chief posta must be held by Bussian subjects. During the progreas 
of reconstruction, however, Swedes may be employed on the works. 
The promoter and his concerns are backed by a strong body of 
Swedish and Danish bankers. 


ELECTRICITY WORKS ACCOUNTS. 


Cardiff Municipal Electric Supply Works. 

As the net result of its fifth year of working the Cardiff 
undertaking has found itself in the unfortunate position of 
having to meet a deficit of £1,794. Perhaps still more 
unfortunate is the fact that this position marked a retro- 
gression on previous results. Most of the several items of cost 
show increased values for 1899-1900. The two exceptions 
are oil, &c., and wages at the station. The reduction in these 
charges more than neutralise the advance which has taken 
place in the other items of works costs, with the result that 
the aggregate generating and works costs have slightly 
diminished, although, owing to increased management and 
property charges, the total costs have risen. We learn that, 
included in Repairs and renewals of mains, &o.," £150 was 
expended in the renewal of rubber arc light cables. 

In a comparison of the financial results the moderate 
character of the total revenue must not be overlooked. Indeed, 
we understand that the committee found that the charges for 
public lighting were, at 1:52d. per unit, below what they 
could afford to do it at, and decided that a higher rate be 
credited the undertaking for public lighting supply in 
subsequent accounts. 

Although the Corporation was awarded damages, the net 
proceeds of which amounted to £1,106, as the result of their 
action against the contractors for delay in the delivery of 
plant, yet this amount was not applied to repair the loss of 
revenue occasioned by the delay. The amount, in the present 
accounts, appears in the general balance sheet. 

Both the lamp connections and the output show advances 
of a little over 26 per cent., while the load factor was 11:8 per 
cent. in 1899-1900 as compared with 11 per cent. in 1898-9. 


Newport Municipal Electric Supply Works. 

The results recorded in the Newport accounts for the year 
to March 31 last are, on the whole, most satisfactory. With 
unimportant exceptions & general and consistent reduclion 
took place in the costs. Thus, although there also occurred 
8 diminution in the total revenue per unit, the ratio of the costs 
to the revenue materially fell, the working profit rose from 
8:99 per cent. to 5:02 per cent. on the mean capital, and а 
small surplus of £415 was left after paying capital charges 
amounting to 4:58 per cent. on the mean capital The 
undertaking thus, for the first year in its existence, was 
self-supporting. 

The value 0'565d. per unit for fuel is most creditable, even 
considering Newport’s position in respect to coal supply. The 
average fuel costs in municipal stations in 1899-1900 was 
0:78d. per unit, but associated with a mean output of over 
а million units sold and an average load factor higher than 
that at Newport. The item of oil, &c., dropped to a very fair 
figure, but wages at the station, although much reduced, 
were still rather too high. The repairs at the station were, 
as usual, less than half the average in other stations. 

An excellent rate of advance is noticeable in the business 
done and acquired. The year’s output was over 45 per cent. 
higher than in the preceding year, while additional lamps 
connected rose the total by 26 6 per cent. Although the load 
factor at 10°6 per cent. is still below the average, it is a 
decided improvement upon the 9:4 per cent. load factor which 
obtained in 1898-9. 
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Cardiff Corporation, 
December, 1894. 
Alternate-current transformer sub-stations, 
N. Appelbee. 


MAR. 31, 1899. 


Date of Commencement of Supply. 


System of Supply sm e s sen m s mm m et а 
Chief Engineer — а оем оо она онд о е на оо 


YEAR ENDED 
QUANTITIES— 


Units genera moo ee ee —— — — ee 

п BOL to consumer am san am am am ams ums cm m m oo e 

11 sold for public lighting, &o. —— —— > 

" used on work eee cee sm == == э am san оз ain ams oes am 
UNITS SOLD PER s C. P. LAMP CAPACITY == 
Maximum supply demanded m ss ssa == == = aus —— 
Number of pu lic lamps. „„ 
Number of consumers L225 
Connections to mains in 8-0. p. lamp 
CAPACITY OF PLANT IN 8-0.Р. LAMPS „e = == == == oe 
CAPACITY OF PLANT IN KILOWATTS „s 2222 


OAPITAL— 

AUTHORISED (TOTAL) ———————— 
Loan (inclu Debenture charges)... — — = — = 
Share (meee — 2 — — — — — — „сш — — — — — — 
Loan (including Debenture charges) ... 22 

AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 
Share (unissued) ne sas sas – =m sun oan mm mm ami oms mmn as me 
Share (uncalled) эч — — — ín — — — — e$ 
Loan (ineluding Debentures) — сз шша сш — жы шш —À 

REPAID (TOTAL) 2222. 

RESERVE OR SINKING FUND „as 2222222 

DEPRECIATION FUND cece an =s un =n am am am um am m 

EXPENDED (TOTAL) — — SM ияш: mct + 5+ тый — — — — — o 
Lands and buildings 


3636 — . EP NES 
Plant -—... pan — * о тшн — — — шше — » „„ 


. ЕЗЕК ЫНДЫ 
BALANCE OF CAPITAL ACCOUNT — — — = ————. 


ч REVENUE— 
Kerenue from eupply sasia eni cab vas emn дар айй cat ора wands 
IL meters, &c. —— и „ „% eee 
10 public lighting. 
os miscellaneous sources „es... ces — = san sus san 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS — am == ка вае ван вн эте — # © „ше ee жаз — — — 
WORKS COSTS — tn чч em вин Бан eee — ЫШЫ тешз , „„ LLL. 
Fuel (including cartage, &о.), ae sm am sm am om am am 
Oil, waste, water, Stores „es sa =m «n am am on am um um =e 
Wages at station oe ccs ces ces cen ces cas oun cos omens . 
Repairs and maintenance at station „s 22 
Distribution of electricity mee meen — cee жыша эеле es ee 
Wages, БЕ es n сай кий Өш dete eh emma n 
hepairs, renewals of mains, Mi iu qct n iini in dà 
Public lighting — — — M m c —̃ UAX—XX — — рыша A — — — 960% 


Attendance — . 2—äũ 2 орны кише 9 ® Ф энш шя 


Л о K ——————— 
MANAGEMENT AND PROPERTY CHARGES... —— 
Royalties — — — — — — — C — — — — — eomm =з — — кашып Ge 


% rin iip cip ein иы BK. а ка ашына: 
„ T um орф cm din cum eo um vum эле 
Salaries „„ ool—LLLLLILLILLIL..I..I1. I IT I1 ]J O 
Btationery, &с. — fee o o a O o U n aa oe 
Establishment charges „.. 22 
baw cbergeu, Bói inia discum aii in cuim curi us umm ome 


FINANCIAL RESULTS— 

WORKING PROFIT FOR YEAR ............ v - == — 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Si г Еа 
Net interest on loans (incl. Debenture charges) ... 

BALANCE FROM LAST ACCOUNT .......... oa oan . — 

BALANCE AVAILABLE РОВ DISTRIBUTION, &6, 


D cit PRE OPE oll ө „„ „„ „„ 


ORDINARY DIVIDEND PAID ... 2222222222 


PERCENTAGE ОР TOTAL COSTS TO GROSS REVENUE 
Expenditure per kilowatt capacity .-. ш mm san oe 
REVENUE PER KILOWATT CAPACITY ..... sun „un 
Expenditure рег 8-с. p. lamp capacity ...... em om am om tants 
REVENUE PER 8-C.P. LAMP CAPACITY xf F 
REVENUE PER 8-C.P. LAMP CONNECTED — WWW 
Price charged for lighting, per unit — — 
Price charged for power, per unit -. . 
Price charged for oublie lighting 


288 o4 — 2 — 


——ßvv.i ß. ü ˙ U Jj ^ pu. mI 
CAR DIF F.— КЕМАЕК8—@ The glow lamps are of 32 and 50 c.p. capacity, b Over. ¢ 


expended. 
adding £24 manegement of stock and composition duty. 


c Includes insurance £45 and certification of meters £30. 


d After | 
e Maximum demand | 


fy stem, one-hour scale. f For the rectified current arcs. Alternating-current arcs 
are shut down at J2 p.m. and glow Jamps then put on are charzed for at £13. 10s. 
per lamp per annum. р 241. per unit if consumption is below 4,000 units per annum; 
if over 4,000, 2d. Л Incluces insw ances £51, certification of meters £30 and manage- 
ment of stock and duty 424. Net to the extent of £337 by general district rates. 
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NEWPORT (MON.). 


Newport Corporation. 

Wace 14, 1895. [2 and 3-wire. 
Alternate-current transformer sub-stations, 

С. Р. Copland. 


| MAR. 31, 1899. 


| 


MAR. 31, 1900. 


MAR. 31, 1900. 


£18 per arc per ann. / 


£25 per arc per ann. 


33 Miren 451,560 662,822 
, 300 322,638 469, 
505,554 589,556 218,054 323.728 
101,700 121,964 104,604 144,476 
21,274 25,838 14,836 34,974 
125 157 143 
420 kilowatts 495 kilowatts | 392 kilowatts 506 kilowat 
61 arc, 12 glow? 64 arc, 12 glow | 42 are 76 are, 6 (16 с.р.) glow 
251 — 287 371 
21,498 27,250 24,707 51,275 
32,500 32,500 14,060 32,800 
1,040 1,040 450. , 
Per kilowatt Per kilo kilowatt er kilowst: 
Total. |"‘capactty. | Тое, |" Пота Total, [Per Rilowat Total. gera 
£91,660 £880 | £95,228 | 2916 £80,815 | £180 £80,815 | £769 
91,660 88:0 95,228 91:6 80,815 180 80,815 176'9 
32,500 313 49,325 282 43,181^ 96:0 84,996 “ 810 
52,500 31˙3 49,525 28:2 39,000 86:6 80,815 76°9 
59,160 56'9 45,903 441 41815 | 929 nil -- 
59,160 56'9 45,905 441 41,815 92:9 nil — 
— -- 4, 4°47 nil — nil -- 
3,529 3°39 4,492 4°32 * җа “> re 
* — — — nil — nil — 
71,018 68:3 85,718 824 69,880 155 92, 88:6 
15,241 147 18,792 181 17,102 38˙0 19,905 19°0 
26,228 25'2 32,048 30˙8 30,441 67°7 39,3794 375 
22,620 217 26,401 25:4 18,261 40:6 24,247 251 
6,929 6:66 8,477 8:15 4,076 | 9°06 9,452 9:00 
- 38,518? -9T0 ! 36,393" | ~35°0 – 26,699° | – 594 – 7,987 – 7:61 
Total Per unit sold. Total. Per unit sold. Total. Per unit sold] Total. Per unit sold 
£7,056 41794. | 28.512 3°997d. £6,135 45634. | £8,711 4°458d. 
5,827 5`5014. 1,188 ó'574d, | 4,813 35801, 6,804 5'480а, 
140 0°083d. 164 0:0774. 187 0°139d. 249 0°127d. 
987 0:585d. 1,160 05354. 1,085 0°806d. 1,555 077954, 
— — — — 52 0°039d, 57 0:029d. 
2 0 001d. 1 — — -— 48 00254. 
£5,088 30144. | £6,573 3'0854, £3,790 2°820d. | £4,619 2 364d. 
3,918 2˙321d. , 22894. ‚837 21124. 3,486 17844. 
3,392 2:009d., 3,955 1'857d, 2,462 I'832d. 2,988 I'530d. 
1,100 0*6524d. 1,721 0:8084d. 697 0 6684. 1,104 0°565d, 
482 0°285d. 522 0°151d. 293 0:218d. 507 0°157d, 
1,403 0°831d. 1,341 0*630d. 1,227 0°913d. 1,419 0°726d, 
522 01914. 473 0°222d, 45 0°034d, 159 0`0814. 
262 0" 15ód. 237 0°2524. 126 0*034d. 127 00654. 
47 0:028d. 122 0•057d. 43 003524. 73 0:0574. 
215 0:1274. 415 0°195d. 83 0:0624d. 54 0°028d. 
264 A 1 385 0'181d. 249 0 185d. 871 0'190d. 
178 0°1054. 211 0:127. à 
86 0*051d. 113 00534. 249 0°185d. 371 0:190d. 
1.170 0:693d. 1,695 0°796d 953 0°709d. 1,132 0:580d. 
217 0°129d, 371 0 1? 4a, 182 0'135d. 188 00964. 
953 0*56 4d. 1,824 06224. 771 057 4d. 944 0*483d, 
701 0:415d. 797 0°374d, 610 0˙454d. 694 0°5554. 
97 9:057d. 78 0°037d, 56 O 027d. 584 00284. 
47 0°028d. 262 0°123d, 45 0°0554. 108 0:0534. 
107* 0°063d. 187^ 0*088d, 814 0:C604. 884 0°045d. 
to mean mean 
Total |2 (0 тел Total E } Total, |50 mean, 
£1,967 295% £1,939 2'47% £4.092 5:02: 
845 1277 1,019 1:30% 1,116 1:577; 
2,166 3:25% 2,715 3:47% 2,575 51677 
227 | 0312 | -190 | 0242% 12 | 0015; 
— — — — 415 0:510% 
8414 1:26% 1,984! 2:53% — — 
721% 77 27 
£4. 17s. 10d. £6. 63, 51 . 8%, . 8з, 
£6. 15s. 7d. £8. 3s. 10d. | £13. 123. 7d. £8. 5s. 10d. 
5з. 11d, 43, 024. | 58. 4 id. 28. 91d. 
4з. 4d. 58. 27 | 88. 84d. 58. 334. 
6s. 64d. 6s. 3d. | | 4s. 114d. 5s. 61d. 
6d. to 3d.“ 6d. to 3d. e | 6d. to 44./ Od. to 4d.» 
24d. to 2d. 24d. to 24.2 | 2d./ 2d. to 13d.“ 


£20 per are per ann. 


NEWPORT (MON.).—REMARKS—a Includes £4,181 value of lands appropriated. 


b Includes £2,278 on arc lamps. е Over-expended. d To insurance. е From the 
rates after meeting 1897-8 deficit. . Less 5 per cent. discount. 9 Ву scale as 
follows:—Up to 1,000 units per quarter, 6d. per unit; 1,000 to 2,000 units per 
quarter. 54d. ; 2,000 to 3,000 unit: per quarter, 5d. ; 3,0C0 t^ 4,020 units per quarter, 
434. ; above 4,000 units per quarter, 4d. per unit. For motors, 2d. per unit to 3,000 
units per quarter, over 3,000 units per quarter 144. ; 5 per с discount if »[ 


within а moata А Includes £3,169 02 arc lam Wwe 
Digitized by OOS 
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and Practical) By Dr. GEORGE GORE. Price 10s. 6d. , pos 
ELECTRO.CHEMISTRY. By Dr. Grorce Сова. Prive чир post free. 
PRACTICAL NOTES FOR ELECTR] CAL STUDENTS. By A. E. KanNnaLLY 


and H. D. ATURES ir ба. 6d. 
DRUM ARMATURES AND ‹ D COMMUTATORE (Theory and Praetieo) By 
THE ‘INCANDESCENT LAMP AND ITS MANUFACTURE. By Опвавт 
BOOK OF ELECTRI 

A POCKET BOOK ОР CAL ENGINEERING FORMULE. By 

GEIPELand H. M. KILGOUE. Price 7s. 6d. net, post free 7s. 9d., abroad 8s. ; 
ie paper edit edition 128. 6d., t free. New edition in th 
ПАИ” P 8. 


e 
In Two Vols. Pa pers, 3s. Я 
VVV За. 6d., post free 2s за, Ki. each, ingle 
HY: HiaNALLING across SiPACB WITHOUT Wings 
BY ELEOTRIO WAVES. By Dr. O. J. Lopes. New Edition. Price 56. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
TRACTION, TELEGRAPHS.TELEPHORES, 4 &o А. C. CUBTIS-HAYWARD, 
RBC Aber MAIN "FOR LECTBIGAT 

@ FOR ALL ELE CAL PURPOSES. By FRANOIS 


THEM MAN Fic 6 post SS F ELECTRIC LIGHT CARBO ги 
Guide to the Establishment of a Carbon Man Aie Pg енды 

THE STEAM ENGINE INDICATOR AND IND pe 
Шаңга by W. W. BRAUMONT. Price 8s. Gd., post free. тоАтов Dea © 


FULL CATALOGUE POST FREE ON APPLICATION. 


“ ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARC.—By Mrs. Ayrton. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. WADE. Fully illustrated. The 
Author in this work will У деа] briefly with the theory and fully with 
the chemistry, design, construction апа manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN " WIREMAN 8 POCKET-BOOK.—Edited by F. С. 
RAPHAEL. “ Тһе Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and in 

THE EIE Danz SINCLAIR and F. C. RAPHAEL, 


— ——— — — Hs 


SPECIAL NOTICE. 


With this issue of THE ELECTRICIAN " is published the large Sheet 
Tables of Electrical Supply Undertakings of the United Kingdom, which 
all purchasers of the Paper should receive gratis. Complaints ot non- 
receipt should be promptly made to THE PUBLISHER, 

NOW READY.—Vol XLV. of “TaB EERE " (982 pages) 
bound in strong cioth. Price 17a. 6d., post free, 18s. 6d. Also ready, Cases 
for binding. Price 2s., by poet, 2s. 3d. 

A complete set of ‘Taz ELECTRICIAN" (1878-1900) can now be supplied 
'These sete are very scarce, and early application should be made, 


ELECTRIC TRACTION ON THE “ UNDERGROUND" d 
RAILWAY. 


With quite startling swiftness electric traction on the 
“ Underground " railway has been transformed from a matter 
of almost idle speculation into an affair of the most vital and 
pressing moment. From an attitude of airily toying with the 
latest scientific development in railroading, the directors of the 
Metropolitan and Metropolitan District Railway Companies 
have suddenly been compelled to recognise in electric traction 
the only means of salvation from impending ruin. What has 
produced this remarkable and complete volte face? Only last 
May we felt it incumbent upon us, when announcing the 
starting of the first experimental electric train on a 
portion of the ** Underground," to express our opinion that 
there was nothing in this event more than an attempt to 
put off Ше day when the entire Inner Circle system must 
be electrically equipped." Electric traction on the Inner 
Circle has been for many years past talked of by share- 
holders and the general public, and written about in 
the daily press, as a wonder of the distant future. Now 
and again the suffocating fumes of Gower-street and 
Portland-road stations have goaded the public into clamour- 
ing for the supersession of steam by electric locomotives ; 
but the directors were deaf to every cry, and electric 
traction rose into greater and greater fame in the outside world 
unheeded by them. Then the Board of Trade stepped in and, 
in February, 1897, reported that ‘‘ by far the most satisfactory 
mode of dealing with the ventilation of the metropolitan 
tunnels would be by the adoption of electric traction.” The 
directors were given three years in which to take the proper 
steps; and almost the whole of this period ran out before 
anything tangible was done. Even then only a short length 
of line was electrically equipped. There was, in fact, every 
indication of a persistent policy of dawdle and delay; and во, 
we believe, it would have remained to the end of the chapter, 
had not à new and formidable factor forced itself into the . 
question—the competition of the Central London Railway. 
While the Metropolitan and District Railway Companies 
were supinely ignoring the new .method of traction 
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that was making by force its merits known all over 
the world, & rival company was formed and commenced 
to build and equip the now famous Tube, practically 
straight across the most important diameter of their Inner 
Circle. Even when thus palpably menaced they refused to 
regard the matter seriously, and proceeded with their futile 
* experiment'' to demonstrate the obvious and the already 
universally proved. The rival electric line was jeeringly 
referred to as а “tramway,” because, unlike the “ Under- 
ground” railways, it did not carry luggage or heavy goods, 
the inference being that it was a much more serious problem 
to run by electricity an Inner Circle than a ‘‘Twopenny Tube." 
Within six months, nevertheless, of the first running of the 
once-despised new rival, Mr. J. Staats Еоввез, the chairman 
of the Metropolitan District Railway Co., announced at a 
special—and urgency—meeting of the shareholders, that 
** the position had become desperate,” and called for ** prompt 
remedies" in order to pull the company out of a great 
dilemma." These urgently needed remedies consisted, he 
declared, in the electric equipment of the railway ; and the 
meeting had been called for the purpose of sanctioning the 
creation of £500,000 new share capital and raising additional 
£166,000 loan capital in new debenture stock, for the purpose 
of carrying out this scheme. 

Judging from the published figures, the effect of the competi- 
tion by the Tube" on the receipts of the Metropolitan and 
District rallways is amply sufficient to fill the shareholders of 
These two railway companies with alarm. It appears that their 
returns for the 25 weeks ended on December 22nd last show 
a reduction amounting to £10,856 for the Metropolitan and 
£16,940 for the District, or an aggregate of £27,796. Com- 
menting upon this, The Times calls attention to the fact that 
for the first five weeks of this period there was no Central 
London Railway competition ; 80 that, assuming the decline 
to have taken place in the remaining 20 weeks, it represents a 
decrease of £1,890 per week. Mr. Еоввез significantly 
reminded the shareholders that the adoption of remedial 
measures was urgent, otherwise the situation “ would daily 
become worse than it was even now.” In this he judges 
the position rightly, though with lamentably belated acumen. 
Of foresight we discover not a single trace in the whole history 
of the attitude of the directors of the two Underground " 
systems towards electric traction. On the contrary, there 
is exhibited nothing but reluctant capitulation to the force 
of circumstances. In our comments upon Mr. W. Laxcpow's 
Paper on The Supersession of the Steam by the Electric 
Locomotive ” (see The Electrician, December 14, 1900, p. 281) 
we observed that ‘‘it will not be the mere question of cheapen- 
ing the cost of the present service that will impel, and indeed 
compel, railway directors to abandon steam locomotion ; but 
it wil be the ever. increasing pressure of competition by 
rival electric lines, running a much faster and more fre- 
quent service of trains than can be done by steam." These 
words were prophetic; the now precipitate action of the 
Metropolitan District Railway Co. is their first fulfilment. 
It is to be hoped that other British railway companies will 
take heed from the misfortunes of that company, and will not, 
like them, turn a deaf ear to the claims of electric traction 
until it is almost too late. 

Almost, if not quite, too late. We are by no means certain 
that the psychological moment is not gone by, and that the 
creation of the Central London Railway has not introduced 
new conditions that even the best electrical equipment in the 
world will not entirely nullify. Had the Inner Circle been 
converted to electric traction before the Central London Rail- 
way Co. obtained powers to construct its rival line, there 


would have been a stronger ground for opposing the granting 
of those powers, and possibly Parliament would have refused 
to grant them. Moreover, had the Inner Circle been thus 
equipped, its much enhanced popularity would have told 
seriously against subscription of capital for the new venture, 
even when powers had been granted. We will not go so far 
as to assert that the Twopenny Tube” would never have 
come into existence; but we do believe that its advent might 
have been retarded for several years. Now that the “ Tube 
is an accomplished fact, it offers to a large section of the 
former patrons of the Inner Circle a much more direct route 
between home and business, and it would be foolish to 
suppose that electric traction will tempt these back to their. 
abandoned route. In fact, the topographical advantages of the 
* Tube are almost if not quite as readily appreciated by the 
travelling public as are the comforts attendant upon its elec- 
trical equipment. Nevertheless, there is room in London for 
both railways, and if the reconstruction of the Iuner Circle 
and its rolling stock is promptly effected in a liberal and 
enlightened manner, according to the best modern practice, 
we believe and hope that it will receive a new lease of life. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'AL BR.] 


Torsional Magnetostriction.— In 1885 Kirchhoff published 
his remarkable research on the effect of stress upon magnetisa- 
tion. This is the most comprehensive treatment which the 
problem has received, and it agrees in its applications with 
the deductions of Lorberg and of Korteweg for the analogous 
case of electrostriction. Max well's original stresses refer to a 
medium without structure. Helmholtz makes the stresses in 


the electric or the magnetic field depend on changes of density 


in the medium, while Kirchhoff's stresses allow for а depend- 
ence both on bulk and on elongation, and thus involve three 
constants, viz., permeability, bulk expansion, and elongation. 
The experiments of Nagaoka and Honda show an imperfect 
agreement with theory both for iron and for nickel. С. Barus 
has, therefore, devised a statistical treatment of the subject, 
such as was suggested for viscosity by Maxwell. He illus- 
trates his theory by means of a model consisting of two 
circular plates joined by a number of elastic bands, and held 
apart by a rod pivoted at the centres of both. Не finds that 
the effect of longitudinal magnetisation is an increment of 
rigidity in all paramagnetic metals, whereas the permanent 
effect of a transverse or a circular field is relatively inappreciable 
so far as rigidity 1s concerned. 
[C. BARUS. Am. Journ. of Science, December, 1900. ] 


Remanent Magnetism.—The magnetisation remaining after 
the magnetising force has been removed has been already 
studied in a variety of specimens and shapes. P. Holitscher 
has studied the same matter in one and the same iron ellip- 
soid, with especial reference to the duration of magnetisation 
and to the number of magnetic impulses applied He finds 
that the remanent magnetic moment is distinctly dependent 
upon the time during which the magnetising force is applied. 
It takes from one minute to three minutes to have its full 
effect in the case of fields varying from one unit to six units. 
This is all the more strange as the temporary magnetisation 
is practically independent of the duration of magnetisation. 
When the direction of the field is kept constant, successive 
impulses increase the remanent magnetism, the increase 
becoming slow after the first 10 impulses, but continuing to 
be perceptible until geome 100 impulses have been given. On 
the other hand, when opposite magnetisations are induced in 
succession, the remanent magnetism remains sensibly the 
same. During the first few impulses there is some variation, 
but that is probably due to incomplete previous demagnetisa- 
tion, and steady values are always obtained after the first six 


reversals. | 
[P. HoLrtscHER, Ann. Physik, No. 12, 1900.] 
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Air Ionised by Röntgen Rays.—E. Villari has made a care- 
ful study of the manner in which aria izata is discharged, 
and how the discharging bodies take up the charge. He finds 
that bent tubes absorb the charge more quickly than straight 
tubes, whether they consist of copper, lead, glass, or india- 
rubber. A tube of flexible copper 3in. or more in length and 
lem. in diameter, twisted into 8 or 10 turns, and well insu- 
lated by paraffin and a glass tube, charges itself to a potential 
of some 80 volts when traversed by ionised air. Similar 
charges, though not quite so high, may be obtained by 
sending the Röntgenised air through ''filters" of fine 
brass wire gauze contained in brass tubes. Even when the 
gauze is not very fine, several pieces superimposed and 
mounted in glass tubes take charges of from 15 to 20 volts, 
Under similar circumstances, however, metallic films take a 
corresponding negative charge. This was observed in the 
case of copper, iron, zinc, brass, platinum, aluminium, and 
tin. The author is led to the conclusion that the tame metal 

‘will require a negative or а positive charge accordingly as it 
is struck forcibly or softly by the ionised air. A negative 
charge may be converted into а positive charge by simply 
lengthening the tube. 

[E. ViLLABI, Nuovo Cimento, August, 1900. ] 


Pressure and Temperature in the Electric Spark, —E. Haschek 
has supplemented his own and Mache’s experimental work on 
the pressure and temperature within the electric spark by a 
theoretical treatment based upon the conceptions of Schuster. 
It is supposed that at the beginning of the discharge certain 
minute particles, whether of air or of electrode material, are 
projected with a great velocity from both electrodes. Their 
initial velocity between zinc poles would be about 8,000m. 
per sec., but owing to the resistance of the gas traversed, this 
velocity would fall to about 400m. per sec. by the time the 
particles are 4mm. away from the electrodes. The collisions 
which bring about this retardation also produce a rise of 
temperature, and the retardation itself produces an accumula- 
tion of particles which gives rise to an increase of pressure. 
Both pressure and temperature show a strictly corresponding 
distribution. With five large Leyden jars and a spark-gap of 
8mm. the maximum temperature would be some 1,000deg. in 
the centre, and the maximum pressure would amount to some 
28 atmospheres. This is of the same order as the pressure 
determined experimentally. 

[E. HASCHEK, Ann. Physik, No, 12, 1900. 
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CONNECTIONS TO ELECTRICITY SUPPLY WORKS. 


According to our annual custom, we publish а series of 
diagrams showing the extent of the connections to electricity 
supply works in the United Kingdom. The figures are com- 
piled from the large table presented as a supplement with this 
week's issue. In the case of the London stations, traction 
and other applications of electric motors still form an almost 
insignificant proportion of, the whole load, but several large 
provincial stations now supply electrical energy both for 
lighting and tramways, and the effect of the tramways motor 
load is already noticeable in the diagrams below. Except in 
diagram 1, therefore, an even scale of kilowatts has been 
adopted this year instead of a scale based on the power taken 
by the 8 c.p. lamp as a unit. 

An important alteration is noticeable in diagram 2. While 
electricity supply in the provinces has increased in popularity 
at a greater rate than ever before, the total of lamp connec- 
tions in London, although still growing rapidly, has not 
maintained last year's rate of increase. However, as the 
additional connections in London have amounted io over 
10,000kw., there is no cause for alarm, especially as the 
enormous increase in the provinces much more than com- 
pensates the London figures. Thus the grand total for 
London and provinces is nearly 800,000kw., or about 
10 million 8 c.p. lamps— more than 8 million greater than 
last year, the increase in 1899 and 1898 having been 1} mil- 


8 c.p. Lamps Connected (Thousands). 
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DiachAM 1. Lamp Connections in London. 


а Chariug Cross Co. 

b Chelsea Co. 

c City of London Co. 

d County of London and 


h Hampstead Borough r 8t. Pancras Borough 
Council. ounell. 

s Westminster Electric 

Supply Corporation. 


sington Co. 
k Islington Borough u 


Brush Provincial Co. St. James’ aud Pall 
(Clerkenwell). Council. Mall Co. 
e County of London aud mKensington & у needed. army Co. 
Brush Provincial Co. Knightsbridge Co. w Shoreditch Borough. 
f Crystal Palace (o. " “Bupply Corporation. х Hewmeramith Bo 
ys ace Co. upply ration. x Hammers тл. 
о Notting НШ Co. Council, 


4. Seating Capacity of Cars. 
5. Weight on Driving Wheels of Cars. 
6. Method of Coupling Motors to 


Axles. 
77. Number of Motors on each Car or 


! Locomotive. 
18. H.P. of each Motor. 
29. Drawbar Pull in lbs. of Motor Car. \ 
fo. Method of Controlling Motors, | 
: and Number (per car) o 
diu on Е DIRECTORY 
b». Number and Position of Power 
Houses. 
3. Type, Number and H.P. of Boilers. e. | 
^ Type, Number and H.P. of En- BRITISH, COLONIAL, AND FOREIGN GOVERNMENT DEPARTMENTS :, 1 
nes. a 
ps. Туре, Number and Capacity in CHIEF OFFICIALS. 
owatta) of Dynamos. | e Ii . Д 
P6. Method of Coupling Engines to These lists of the principal British, Colonial, and Foreign Govern- ' 
Dynsmos. ; | ment Departments, with the chief officials in any way connected with 
. Nuniber And Capacity of доош Telegraphy, Telephony, Electric Lighting and Tramways, &c., have 
ó ао о ет созо ba ршеде been revised by the various Departments and brought up to date. 
rd oun An Official List of the Representativea of Foreign Countries to Great 
: : Britain, Consuls and Consulate Offices, and Agents General, &c., of 
make the information and data the Colonies, is also given. 
ical uses. 
LOCAL AUTHORITIES. 
This list includes the names of the chief officials of every important 
local authority in Great Britain, the populations, and the price of gas 
to private consumers and for public purposes; whilst it can be seen at 
ONS BY LOCAL AUTHORITIES. a glance whether the Board of Trade have granted a Provisional 
lations for. Order (to the local authority or a company) for any locality, 
REGULATIONS RELATING TO if so, in what year, and whether the gas works are the property 


of the local authority or of a private company. These tables 
have been compiled with the view of assisting Manufacturers and 
Dealers in Electric Light and Power Plant and Apparatus, &c., to 
introduce their Supplies to municipal authorities all over the салат, 
A list is also given of the names апа addresses of Chairmen of the 
Electric Lighting and Tramway Committees of the Local Authorities 


of the country. 
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JF BLECTRIC INSTALLATIONS. SCIENTIFIC AND OTHER INSTITUTIONS —Full particulars relating to. 
PREVENTION .OF FIRE ARISING 
В (BRITISH AND FORBIGN). A а 
) LIGHT RAILWAY ORDERS TRADE SOCIETIES—Full particulars relating to. 
CTION AND LIGHT RAILWAY UNIVERSITIES, COLLEGES, SCHOOLS, AND TECHNICAL INSTITUTIONS.— 
Full list and particulars. 


ter, most of which is specially prepared for the Big Blue Book,” and which goes to make t, 
. reference in the English language. 
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REMARRS. 

Newton forced draught. Hand stoking. Worthiogton feed-pumps, 
Duplicate feed ranges. Current supplied for traction. Motors heat- 
ing and cooking apparatus hired, and lamps sold. 

Steam draught. Hand stoking. Worthington pump and injectors. 


Green economisers. Natural draught. Mechanical (Vicars) & hand 
stoking. Worthington & Weir feed pumps. Water from river. 


| 8681 | 


PUBLISHED ANNUALLY 
SINCE 1889. 


Copyright. 


EET 


Town water supply. Alternators not paralleled. 


Berryman feed water heater. Worthingham feed pumps, Hand 
stoking. 4s. per quarter charged for consumers’ meters &c. 


Induced draught (Sturtevant) fan on trial. 


Two addi- 
tional Lancs. boilers being erected. 


Refuse destrnctors in addition. 500 II. P. to be supplied for tramways- 2320.03 
Gr en economiser, Natural draught. Hand s‘oking. Motor-driven three-throw 
ump and tlolden and Brooke injector. Jackson 75-x:1lowatt motor generator, for 
all lighting or traction loads 
96-tube Green economiser. Natural draught. Vicars stokers. Worth- 


ington horizonial feed pumps. Alternators paralleled. 
municipal wiring just adopted. 


Meldrum forced draught. Hand stoking. Duplicate Weir feed - pumps workiug through 
exhaust steam heater, and G- tube Green economiser. Berryinan feed-water heaters. 
Meldrum refuse destructor. No traction. Free wiring hy Co. 


Free or 


Royle exhaust steam feed heater. 192-tube Green economiser. Vicars 
stokers. Worthington feed pumps. Town water. Boosters, 130 amp. at 
95 volts. One 300 kw. Willans-Peebles set on order. Motors on hire. 


168-tube Green economiser. Natural draught. Hand stoking. 
Two 3-throw B. & W. steam-driven feed pumps and one injector. 


No economísers. Natural draught. Hand stoking. Alternators not 


paralleled. Street lamps are alternating arcs. Eighty additional arcs 
now being installed. i 


9 (Пав engine sub-station. 38 tube Green есопг. Steam blast, forced draught under 
bara Proctor & Bennie stokers on Lancs. Chain grate on D. & W. Dupiex steam 


ferd-pump: an4 3-throw electric, Boosters 10Оат ps. at 0 to 120 volts. Free wiring. 
Motors on hire. 


No economiser. Natural draught. Hand firing Two Smith and Vaile pumps. Two 
feed mains. Town water. No traction. superhesters. Exhaust steam fced water e 
heater. Condensing plant about to be erected, Well sunk at station for feed and 
condensing purposes. Free wiring to be adopted. 

824-tube Green ec. nomiser. Natural draught. Vicars sta kers. V orthington 


feed pumps and injector Separate и action stations in progress. 


288. tube and 192-tube Green economiser. Meldrum forced draught on two boilers. 
Proctor stokers Two steam pumps; one electric 3 throw. Alternators piralleled, 
kw. motor alternator. Traction. Motors and arcs on hire and maintained. 


From same station 500 H. r. at 500v. cont. by 8 plant to local tramway. Plant 
capacity column inclus. of tram. plant. Further ext. of 1,200 kw. now in рог. 
444-tube Green econ'r. Wiltou's induced draught. Hand firing and mechanical stokera, 
Mumford feed pumps and injectors, Alternators par. Cowan s boosters and balancers. 

Accumulators as stand-by for exciting, and to run motor-altnrs. at Пі loads. 288- tube 
Green economiser, Meldrum and Bennis stokers. Worthington and electric feed pumps, 
Alternators paralleled. 312 kw. positive and negative booster. About 35 miles of 
tramways, requiring 1,500 H P 


192-tube Green economiser. Natural draught, Bennis mechanical stokers. 
Worthington feed pumps. Parker boosters. An Easy” wiring system 
adopted. Traction commenced May, 1900. 

Two 120-tube Green econ'rs. Sturtevant induced draught. Hand stoking. 
Super’hrs. Water soft'rs. 3-throw pumps g red to high-sp'd eng's. Hire- 
purchase wiring financed by the Co. Cont. cur. plant to supply tramways 


Two stations. Free lamps. 240-tube Green econs. Marine boilers ir duced 
draught, Lancs. natural. Hand stoking. Water-tube mach.ne stoking. 
Electric and steam-driven feed pumps. Current supplied for traction. 


Alternators run on separate circuits. Hand stoking. 
Green economisers. Natural draught. 


288· tube and 300-tube Green economisers. Natural draught. Sto zm and 
electrical feed-pumps. Current supplied for traction. Altern ding 
current supply discontinued since introduction of 4c0-volt £-wire system 


Mechanical etokers. Ares run іп 26cirs. of 12 lampe  Two196.tube Green econ. Meldram 
furnaces 2 boilers. lt«mainder natural. B. & W. chain grate. 2 duplex steam and 
two $-throw motor driven pumps. Duplex feed pipes. Altecnators paralleled. No 
traction. Three steam-driven eaciters. 


Street lighting, 25 and 32 c.p. incan. lamps. No econs. 
Nat.draught. Hand stoking. Inject. feed. River water. 


каше for gas also subject to discount. Green economiser. Proctor 
and L«ache stokers. Natural draught. Bailey feed pumps and 
Parker motor-driven pumps. River water. 


Green economisers. Perret furnaces. Hand stoking. Pearn 
feed pumps. River water. Alternators parallel. Free wiring. 
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lion and 14 million respectively. It should be added that, 
for the purpose of these figures, only the actual metropolitan 
supply undertakings are included in London; the various 
neighbouring boroughs and urban districts have been con- 
Bidered as e The new London Government Act 
(1899) may be taken to define the boundary. 

Turning to diagram 1, it is seen that the Metropolitan 
Company and the City Company still lead the way in London 
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1890 1891 1892 1803 1894 1895 1896 1897 1898 1890 100 
DiaGRAM 2,— Connections to Electricity Supply Mains in London and 
Provinces, 

London ). Province: е е е е е), 


Scale: lin. 250,000 hilowatte. 


so far as lamp connections are concerned, the latter under- 
taking in spite of the competition which it will soon have to 
undergo with the Charing Cross and Strand Company. The 
Westminster Company is а good third in point of lamp con- 
nections, and in its case the number of additional lamps 
connected during the year is greater than in any previous 
years, while the City and Charing Cross Companies maintain 


Provinces. London. London and Provinces. 


DiAGRAM 3.—Connections to Continuous and Alternating Current Stations. 


Alternate current (= = = = = ) Continuous current ( ). 
Alternate and Continuous ( 
Scale: lin. =100,000 kilowatts, 


about the same rate of increase as last year. The cause of 
the decrease in the total number of lamps added during the 
year is, therefore, to be sought among the lower bunch of 
curves, and it is seen that Kensington and Knightsbridge, 
Hampstead, Islington, and the Crystal Palace Companies all 


show distinct signs of bending over. We trust that this is 
only a temporary phase, as in the case of St. Pancras last 
ear. The disastrous fire early in the year at the Maiden 
ne station of the Charing Cross Company seems to have 
made no difference to its capacity of acquiring new con- 
sumers, and its curve of connections is rising rapidly. The 
addition of the City area will no doubt have a further 
stimulating effect. 

Diagram 3, when compared with the corresponding diagram 
published last year and in previous years, shows that con- 
tinuous current distribution is steadily superseding single- 
phase alternating. Where the latter system has been 
retained, moreover, it has to a large extent been supplemented 
by continuous current distribution, and thus there is a 
farther increase in the number of stations supplying both 
continuous and alternating currents. This year the figure 
representing provincial companies has not decreased as it 
actually did last year, but its increase is slight compared with 
the enormous grow h both in number and size of municipally- 


London. 


Provinces. London and Provinces. 


DracRAM 4.—Municipal and Company Connections. 
| Scale: Цр. 100, 000 kilowatts, 


controlled provincial undertakings. This is set forth in 
diagram 4. Diagrams 8 and 4 are drawn to a smaller scale 
than diagram 3. 

To complete these data, we give below in tabular form the 
figures from which thé diagrams have been plotted :— 


Table I. Details of Connections in London and Provinces. 


— — 8,000kw 

Municipal : : 

(14,200kw.) | ч 620kw. 

LONDON o none. 

(105,400kw.) бой a ( — 41,600kw. 
em poe v^ 15,400kw. 

) (A 35, 200k w. 

—  85,100kw. 

Municipal i 

provinces | (155,700kw.) | 85 P by 
(186,70Ck w.) oum —  15,200kw. 
тр М 5,700k w. 
V^ 10,100kw. 


Table II.— Connections to Alternating and Continuous-C'urrent 


Stations. 

— e wu — Totals. 
London («xus 36,200kw. | 19,600kw. | 49,600kw. | 105,400kw. 
Provinces......... 88,000k w. 48,400kw. | 100, 500k w. 186, 700k w. 

Totals ...... 74,200 Kw. - 68,000k w. 149,900 K w. 293,100 kw. 


Table Ш.—Мипйїра1 and Company Connections. 


E 


— Municipal. | Compeny. Totals. 
London эши: | 14,200kw.  91200kw. 105,400kw. 
Provinces ..... ... 155,700k w. 51, 000kw. 186, 700k w. 
Totals ...... | 169,900k v. 172,200k w. 292,100k w. 
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PRACTICAL NOTES ON WATER POWER FOR 
ELECTRICAL PURPOSES.* 


BY F. R. YORKE. 


The utilisation of water power is one of the most interesting 
subjects with which an engineer can have to deal, and to elec- 
trical engineers especially it appeals very strongly. There exists а 
great similarity between the laws governing the use of water and 
those governing the use of electricity. Lord Kelvin, in describing 
and explaining electric phenomena when referring to this similarity, 
has termed it the * Hydraulic Analogue,” and the analogy crops 
up frequently in various ways. Water power is also interesting 
from the fact that no two schemes for its development are exactly 
the same. Every scheme, therefore, must be carefully considered 
on it own merits, as the local conditions themselves vary so 
greatly. At one time it may be the utilisation of a large river 
with only a few feet fall, and another time a small burn with 
a fall of several hundreds of feet. With such a great difference in 
water-power problems it is obvious that the methods of develop- 
ing them must also ‘differ. It need hardly be said that in 
order to obtain the best results, it is of the utmost importance 
to provide the right plant to suit each particular locality. It is 
impossible in the space allotted to this Paper to go into the whole 

uestion of the utilisation of water power, embracing as that would 

о the construction of dams, reservoira, and the construction of all 
the various types of turbines, &c. So it is proposed, therefore, only 
to discuss some of the principal t cf plant used in this country, 
and to indicate the particular conditions for which they are most 
suited; and also to deal with some practical details which experience 
has shown to be useful, and concerning which information is not 
readily obtained from ordinary sources. 


Wu'er Wheels.—Before the advent of the turbine the water 
wheel was the recognised method of obtaining power, and there are 
stilla great number of these scattered over the country driving mills, 
saw benches, &c. For electric lighting and power, however, unless 
the local conditions are extremely favourable, water wheels labour 
under many disadvantages, where continuous running at all times 
and seasons is a necessity. In the first place their ute is limited to 
moderate falls, and in flood time, unless a considerable drop is 
allowed in the tail race, the wheel becomes drowned. In heavy 
frosts also the wheel is liable to become stopped through ice. The 
speed of а water wheel is also very slow, and considerable gearing 
is required before the dynamo can be driven at the required number 
of revolutions. Still, where it is desired to utilise existing water- 
wheels, they may, by taking the nécessary precautions, do good 
work. Theauthor has found tbat many water-wheels in this country 
are run at too high a speed, and by changing the gearing increased 
power and eflicieucy have resulted. The author has, however, at 
present two installations worked by means of water-wheels. In one 
case the electric light is only required during the summer and 
autumn ; and in the other case there is a lake 15 miles long at the 
back of the river, so that there is always a large and certain supply 
of water at all times of the year. 


Turbines.—There is no single or universal type of turbine which 
is applicable to all and every form of water-power. Each one has 
to be designed for its own particular purpose. They may be dis- 
tinguished under two principal classes : first, ** Impulse" wheels, 
and secondly, * Pressure or reaction whe:ls For high falls, say over 
200 feet, wheels of the Impulse“ type are the most advantageous. 
The best known in this country are the Girard and Pelton wheel type. 
The Girard is especially applicable where the power has to be 
varied, as the efficiency is high for small loads, and also when the 
supply of water is variable it can be utilised to the best effect. The 
Pelton wheel is the simplest and cheapest form of turbine there is, 
and where the supply of water is regular and the load constant, 
such as when charging accumulators, this type gives excellent 
results. I have sometimes employed two wheels on one shaft, each 
wheel being fitted with a separate nozzle. With these forms of 
impulse wheels, the effect of suction below the turbine cannot be 
utilised, as the wheels must run perfectly free. However, as they 
are only nsed on high falls, the few feet lust in this way are of no 
great consequence, For medium falls, below 200ft. and above 50lt., 
the author's experience has chiefly been with reaction wheels of 
the “ Vortex type invented by Prof. James Thomson. One of the 
very first that was made is in use at the present time, working under 
80ft. head. Its age must be at least 42 years, so that it has 
done well With this type on a good fall it can generally be 
managed that the speed of turbine and dynamo can be arranged to 
coincide, so as to admit of direct coupling. One advantage of the 
Vortex turbine is that the wheel is balanced. The water enter- 
ing the circumference of the wheel divides into two and escapes 
at either side of the centre. This necessitates two suction pipes, but 
where the length of suction pipe is long the two pipes may be led 


+ Paper read before the Glasgow Section of the Institution of Electrical 
Engineers on Monday. 


into one by means of a Y piece. If the fall is under 50ft. 
turbines of the “reaction” type, such as the Vortex or 
such as the “ Waverley.” type, may be employed. In the former 
the speed will be slower, and belting or gearing will have to 
be ueed. With the latter (the Waverley) the speed is much higher, 
owing to the emall diameter of the wheel, which is constructed on 
the principle known as that of “mixed flow." It is, therefore, 
possible by using this form of turbine to couple the dynamo and 
turbine together, even in the case of comparatively low falls. On 
the other hand, this type of turbine can only be used with advantage 
when the head remains constant. Should this vary from floods or 
any other cause, the speed of the turbine is at once reduced. When 
it is important to maintain the speed constant under varying con- 
ditions of supply and head the Jonval" type of turbine is the one 
recommended. In this case the flow of water through the turbine is 
rallel with the axis, and considerable variation in the speed can 
e permis without greatly affecting the efficiency. This form of 
turbine has already been adequately described by Mr. A. Steiger 
in a Paper. read before the Institute some four years ago; and 
I will, therefore, only say that the S wiss engineers have achieved some 
remarkable results, in maintaining the constancy of the speed 
under greatly varying conditions. At Chevres, for instance, b 
fixing two turbines on the same shaft and constructing the whee 
in the form of a cone, they have been able to maintain a constant 
speed of 80 rev., with as large a variation of head as 50 per cent.— 
viz , 20ft. in winter and 15ft. in summer. As a contrast to this the 
author recently had occasion to inspect an installation where tur- 
bines were working under a similar low fall In slight floods, when 
the head was reduced only 10 per cent., the power available fell off 
very rapidly ; and when it was reduced by 20 per cent. no power 
could be obtained at all. Such cases show it may happen that 
where water-power has been condemned for being unreliable, it is 
the engineering that is at fault and not the water-power. 


Suction.—In every form of reactance wheel the suction principle 
can be employed. This is a most valuable property, as the turbine 
can be fixed well above flood level, although it is not advisable to 
exceed 25ft. The suction pipe or pipes are carried down into the 
suction well, sufficient depth of water being allowed below the bottom 
of the pipes and the outlet to the tail race should be constructed во 
that the bottom of the pipe or pipes may always be submerged. Ав 
a rule suction pipes are carried vertically downwards ; but in some 
cases it is not possible to do this without going to great expense. 
With regard to suction pipes the author has had some unique 
experiences which are worthy of notice. In many cases it would be 
extremely convenient to lay these pipes on the slope ; but it is found 
in practice not to answer, as the vacuum under this condition cannot 
be maintained. 'The cause of this the author attributes to the 
dissolved air in the water being set free under the diminished - 
sure, and the bubbles of air rising to the top of the pipe on the slo 
the air will gradually run up to the top of the pipe and accumulating 
there destroy the vacuum, The effect will be readily seen by 
opening, say, a bottle of soda water and holding it at the angle 
of 45deg. To meet this difficulty in practice, where a vertical 
pipe cannot be used directly under the turbine, the suction pipe or 
pipes must be taken out horizontally, then vertically downwards, 

t will be readily understood that the air bubbles in the horizontal 
part of the pipe cannot accumulate, as, when the turbine is working, 
the flow of water sweeps them onwards. The author has used this 
arrangement of suction pipes in several cases with success, and it has 
now been adopted by leading turbine manufacturers in this country. 
. Lades.—Itis only in exceptional circumstances that the actual 
vertical fall of a river or stream can be obtained. As a rule it is a 
series of falls distributed over a considerable distance that have to 
be utilised. This necessitates the construction of a head, race, or 
lade, carried along on the contour till the desired difference of level 
between it and the river is obtained. In designing the lade the 
principal factors to be determined are the size and the gradient, so 
that the volume of water required may possess the requisite velocity. 
Jn practice the velocity should be as a rule from 2$ft. to 3ft. per 
second, which is sufliciently low to prevent scouring, and yet 
sufficiently high to prevent the water freezing too quickly in winter. 


Pics. An important detail with regard to water-power work is 
the size of the pressure pipes to be used. This is the usual stumbling 
block with those who have not had much experience in water-power 
work, the tendency being to put down pipes of insufficient size. The 
quantity of water yielding power for a given fall is easily calculated, 
but the size of pipe is often taken from tables giving simply the free 
discharge of water. "This table is useless where the water is required 
for power purposes, because not only is it necessary for a certain 
quantity of water to pass through the turbine, but there has to 
bea certain amount of pressure at the back of it. This pressure 
can only be maintained by allowing the water in the pipe to 
flow through comparatively slowly. With а turbine of a given 
size, if the pipe be too small the velocity of the water will 
become too great, and the result will be to set up friction 
producing a back pressure, which is equivalent to a reduction of the 
working head. There must be, of course, some amount of friction even 
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with a moderate о but in practice, for emall pipes, вау up to 
10in., the velocity. shou d not exceed 24 cubic feet per second. For 
large pipes, say 20in., the velocity may be, say, 5ft. to 6ft. per second, 
without involving too great a loes of pressure. The length of pipe, 
of course, must also be taken into consideration, and from tables the 
loss of head due to friction in the pipes can be calculated. The 
actual horse-power, of course, delivered by the turbine depends on 
the working head after the loss has been allowed for. 


Water Power.—Intakes.—In utilising mountain streams it is neces- 
sary to make special provision at the intake. Perhaps at the first 
visit it may look extremely simple to build a small dam and take a 
pipe from it; but after heavy rain, or a spate produced by melting 
snow, there usually clear mountain streams become wild torrents 
carrying down sand, stone and other debris. If this sand is allowed 
to through the strainer into the pipe it will play havoc 
with the turbine wheel, cutting it to pieces in a very short time. 
To meet this difficulty a method which the author has adopted, and 
which works well, is what may be termed the “ Level tank” system. 
A tank is constructed of stone or cement in the usual way, of suffi- 
cient size to receive the strainers, and it is built on a level with the 
dam across the burn. A large pipe protected by a coarse strainer is 
taken from the dam to the tank, and this latter must be at a sufficient 
distance from the burn in order to be out of the way of floods. By 
this arrangement only the quantity of water required for the turbine 
passes into the straining tank, the surplus which is not required con- 
tinuing its usual course. The connecting pipe being very large, the 
velocity of water 1з too slow to allow of any sand or debris being 
washed along into the tank, and in this way the turbine is only 
fed with clean water, In addition to a water supply for power, this 
system has also been successfully adopted for purely domestic pur- 

oses. Water-power schemes may be divided under three headings: 

irst, those which are obviously insufficient, or which it certainly 
would not pay to utilise; secondly, those which require careful 
estimating and consideration as to whether the outlay would be 
warranted ; and, thirdly, those cases in which the local conditions 
are so extremely favourable that there is no question as to the 
advantage to be gained. It is the business of the engineer to dis- 
criminate between these varying conditions and advise accordingly: 
Only lately the author had to reject a most tempting water-power 
scheme on account of the heavy outlay which its utilisation would 
necessitate. When all is said and done the capital outlay to provide 
ап efficient and reliable water power is practically the sole factor in 
determining its adoption. If the first cost is not too great, water as a 
source of power is superior to every other. From a mechanical point 
of view the movement is purely rotary, which is naturally more effi- 
cient and steady than the reciprocating action of a steam or gas engine. 
The attendance required is less, the cost of all fuel and cartage 
is saved, and the depreciation of pipes and turbines is certainly 
lower than with engines and boilers. No ugly chimney stacks 
are required, and the buildings altogether are of a much simpler 
character. There is aleo an entire absence of steam, noise, and smoke. 
On the Continent there may be seen rows of turbines of 800 H. r. to 
1,000 н.р. working at full power in almost perfect silence. In this 
Paper the question of water-power governing has not been touched 
upon. In America, tay at Niagara, and also in Switzerland, this 
difficult question has been most successfully tackled. In the author's 
own practice it has not been found necessary to use automatic regula- 


tion as with every turbine put down electric storage has invariably. 


been employed ; and under these circumstances a governor is not 
required; in fact, its absence is an advantage. The combination of 
an ungoverned turbine and dynamo with electric storage is a very 
strong and effective one. en the water is turned on at first 
the full charging current is obtained, but as the pressure in 
the cells rises, tbe current automatically decreases and when 
the cells are full this decrease is very marked indeed. The 
striking feature of water-power plant is its simplicity, and the 
great thing to do is to utilise this to the fullest extent by adopting 
automatic lubrication throughout, such as ring lubricators for the 
dynamo and turbine bearings, and water lubrication for the stuffing 
glands. Itis then quite easy to arrange the plant to run day and 
night. The author has several installations where this continuous 
system is in vogue, and it is especially advantageous where the 
electric current is used for power purposes as well as electric 
lighting. The reason for this is that where electric motors are used 
for sawing or threshing, the power is frequently required early in 
the morning, but in ordinary circumstances this is just the 
time when the accumulator is at its lowest, and to take 
a heavy discharge from it under these conditions is disastrous. 
On the other hand, by charging at a low rate day and night by 
the morning the cells are fully charged, and heavy currents 
may be taken from them for motive purposes without damage. Also 
the regulatiou is simplified, the charging and discharging switches 
are put on the same contact and there they stop. Under these 
circumstances it becomes a matter of interest to enquire after the 
voltage, but as a matter of fact, working at alow rate in this manner, 
the variation is not found in practice to be great —perhaps a few more 


lamps per annum may have to be replaced. As far as the accumu- 


lator is concerned this is the most efficient way of working, and the 
lifetime of cells worked by water power under these conditions is 
distinctly longer than in the case where the current is kept constant. 
In those cases where steam or gas engines are employed, the author 
tries as far as ible to achieve the same conditions, by reducing 
the current as the charging progresses. The best results of all have 
been obtained when the accumulator cells have been charged with a 
current far below the list rates. In many cases the lifetime of the 
accumulator has been doubled by charging at half rate, and as the 
man in charge has not to be in constant attendance, in many cases it 


Ae not matter whether the cells take five hours or 10 hours per day 
to fill. 


General Remarks.—In this country up to the present time there is 
not a single instance of water power being used on a large scale, such 
as is found abroad, for the purpose of electric generation and transmis- 
sion. It must be recollected that the local conditions are not the same. 
On theContinent—for instance, in Switzerland—the priceof fuel is very 
high indeed, ranging in many cases from £2 upwards. It therefore pays 
in these circumstances to utilise the water power at command to the 
fullest extent. There is no doubt whatever that the statement which we 
hear so frequently made concerning the enormous amount of water 
now running to waste in this country is perfectly true, but until its 
utilisation can be shown to pay from a commercial point of view, the 
water will remain unutilised. The tides also which ebb and flow 
in our rivers and estuaries will not Ъз taken advantage of until 
it can be shown that the interest on the capita! required for their 
utilisation is less than the cost of fuel required to generate the 
same power. The author’s own feeling is that, as regards the 
development of water power on a large scale in the future it will be 
on the lines of electric generation and transmission to the nearest 
sea-board, where convenient sites for harbours and works can be 
obtained. A scheme of this kind has the advantage of offering 
cheap sites for works and power at a moderate. cost, and in 
the most efficient form, and also that the raw material and 
finished products can be cheaply conveyed to and from the works. 
Water power, however, is extensively used in this country for private 
works and installations, such as driving mills, saw-benches, farm 
machinery, and other similar purposes, and also for driving dynamos 
for the supply of electric light and power. Of these latter applica- 
tions, the author has had no inconsiderable experience, and in one 
district alone in the West of Scotland he has had 15 working with 
the most excellent results, some for 10 or 12 years. In these private 
installations it is of great advantage, when a sufficient supply of 
water has been obtained, to utilise it not only for electric lighting, 
but for other domestic purposes. In many cases a threshing mill or 
a saw-bench can be driven direct off the turbine itself, by fixing an 
extra pulley on the shaft, or it may be necessary to employ 
electric motors at a distance. The value of these subsidiary 
applications is often very great. To take a single instance: 
The proprietor of an estate of considerable size with plenty 
of timber (which only realised a small price when sold) was 
in the habit of buying finished wood for fencing and other 
estate purposes. However, a sawmill was built at a convenient 
site, some half а mile distant from the turbine, and provided with а 
motor of 15 H.P. to 20 н.р. The result is that now the whole of the 
timber of the estate is used for home purposes, and a cross-cut saw iu 
a ſew days provides enough fire-logs for the winter's use. The saving 
effected by this arrangement is sufficient to pay for the interest 
on the cost of the whole installation, including the lighting of the 
mansion-house. The turbine in this case was 30 H.., working 
under a head of Sft. It is certainly remarkable at the present 
time to witness the many uses to which electricity is applied. 
As an example of the various applications of electricity, the 
author may mention those in connection with one of his 
recent installations: (1) Electric lighting, 200 lamps; (2) elec- 
tric bells ; (3) telephones connecting house, stables, and farm; 
(1) electric clocks, controlled by standard clock in hall; (5) 
electric heating by means of radiators; (6) electric cooking; (7) 
pumping water required for house and farm; (8) driving farm 
machinery, consisting of corn mill, turnip pulper, and- chaff cutter. 
The two difficulties met with in water-power practice are—(1) during 
the autumn through leaves gathering on the strainer and stopping , 
the flow of water to the turbine; and (2) snow and ice in winter. 
The first difficulty can best be dealt with by fixing strainers of very 
large size at the mouth of the pipe, во that frequent journeys by the 
attendant. may be avoided ; the second (snow and ice in winter) can 
only be dealt with by breaking up the ice in order to clear the lade, 
and providing for the disposal of the broken ice. At Fort William, 
for instance, where there is an exposed lade for three-quarters of a 
mile, it is necessary, as a rule, after two or three weeks pro- 
longed frost, to engage an extra man to assist in keeping the lade 
clear. The lade at the lower end is broadened out to form a 
catch-pit, on the river side of which à long overflow is provided. 
There is a very steep fall from the overflow, and the broken ice is 
hauled out and over it by means of rakes Sometimes it is also 
nec to open the side sluice for the quicker disposal of the 
broken ice. | : 
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Totons.— There are many towns in Scotland where water power is 
available, which will be taken advantage of when the members ot 
urban councils realise the economic advantages for electric lighting 
and power which lie at their door. If the present high price of fuel 
js maintained, the more marked will be the advantage to be derived 
from using water power. In conclusion, one further consideration 
may be submitted. Whether coal or water power is used, the power 
of both is obtained from the sun; but there is this distinction—in 
the case of coal the potential energy of the sun stored up in countless 
ages past is being utilised ; whereas, in the case of water power, 
the energy of the sun exercised only yesterday in evaporating the 
water of the ocean is perhaps being used by us to-day for driving 
our turbines and dynamos, 
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RECENT TESTS OF AMERICAN IRON AND STEEL.* 
{ BY J. WALTER ESTERLINE AND ROBERT В, TREAT. 


Marked improvements in the methods of electrical design and the 
wide range of variation of the magnetic quality of the material used 
in the construction of electrical machinery, have created а demand 
for definite, accurate knowledge concerning the quality of the iron 
and steel used. The magnetic properties must be known in order 
to closely predeterinine the operation of а machine to be constructed ; 
a point especially important in the design and construction of large, 
special machines built on guarantee contracts. 

The fact that the product of different makers of commercial irons, 
as well as the output of the same manufacturer, varies greatly in its 
magnetic quality, makes it imperative that the builder of the ma- 
chines make frequent tests in order to detect and exclude the poor 
grades of material. The authors have been, for several years, 
making tests of iron for manufacturers of machinery, foundries and 
rolling mills, In comparing the results of some of these tests, which 
were made on material coming from all parts of the country, a wide 
variation in magnetic quality was apparent and it was thought that 
perhaps a more extended and thorough series of tests, suflicient to 
give an accurate notion of this variation, might be interesting and 
profitable. 

To this end, letters were addressed to nearly all of the important 
companies manufacturing electrical machinery in this country, re- 
questing them to furnish samples of cast iron, cast steel, wrought 
iron, sheet iron and sheet steel they were using at that time. The 
response was more than liberal, and may perhaps be taken as a meas- 
ure of the interest taken in this pare some manufacturers sparing 
no pains and expense to furnish suitable specimens, Twenty com- 

anies sent more than one hundred samples of material, the prepar- 
ing and testing of which was a task of a little greater proportions 
than was apprehended at the time of writing the lettera. 

The samples were all in the form of bara, and were tested in a 
special apparatus designed and made by the authors. Care was 
taken to exclude sources of error, and all the bars were tested under 
similar conditions. This is done in the tables, and the densities at 
different values of H, as well as the history of the iron, is given. 
The curves of cast iron, cast steel, and wrought iron were carried to 
a value of H=150, which exceeds the limit, reached in practice, but 
gives a better opportunity for comparison. The density in the teeth 
of armature cores being sometimes very high, it was deemed 
advisable to run the curves of sheet metal to a value of Н —450; this 
was done, but the curves only show the relation up to H=150. The 
values of B for H=450 are given in Table IV. 

The samples coming from so many and such varied sources, little 
can be said of the physical treatment to which the material has been 
subjected, but where known it has been indicated in the tables. 

Of 13 samples of cast iron tested, eight are tabulated ; the cast iron 
curves show a wide variation throughout the useful range, but rather 
more ыо at the higher values of B and H. The wrought- 
iron bars tested were few in number, but gave by far the greatest 
uniformity. By comparison with Tables II. and III. it is noticeable 
that in every case the wrought iron is more susceptible at the 
low values of magnetic force, but is excelled by cast steel at the 
higher values The samples of cast steel shown in Table III. are 
representative, being the product of eight different furnaces. For 
H=10, B varies from 6,400 gausses to 13,200 gausses, too great a 
difference when it is known that all these materials are made 
especially for the electrical trade. No. 26 in finishing appeared to be 
a superior piece of metal, being tough and uniform, but on being 
tested gave a very low curve at the start; from the data furnished by 
the maker this poor quality is supposedly due to an excess of 
sulphur. It serves to show that the metal which works the best in 
the lathe, and has apparently the finest structure, is not always the 
best magnetically. 

No. 2 is known by the makers as Semi-steel.” The metal is 
very uniform, is tougher than cast iron, and more brittle than cast 
steel. At densities up to 4 kilo-gausses or 5 kilo-gausses it compares 
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Table I.— Cast Iron. 


F5. B | B 

No", 4-10, | H=100. Е 
.27 2,500 | 9,540 Soft grey iron used in the field yokes of large 
4 alternators. 


18:' 2,100 | 8,880 | Ordinary scrap cast iron, a jet of steam forced 
in cupola before drawn. 

12 ! 2,100 8,570 | Soft iron, large coarse crystals. 

39 4, 200 | 9,450 | Curve very good for low values of B. 

47 | 4,800 | 9,180 | The best grade. 

42 5,800 | 9250 | | | |  ... 

46 4000 | 9600 | | | 4 

1 4,360 9,380 | Soft grey iron, good quality. 


| Table Il.—Wreught Iron. 


vM B j B i 
No. 10. 100 ешын 


25 | 13,200 | 17,320 Common refined iron. 


5 12,550 | 17,500 Lͤ—jw 
40 12,800 17,0oh | . | %% 
37 15,200 17,450 Sample cut from the forging of small motor field. 
Table III.— Cast Steel. 
No. H 10. H= 100. Remarks. 
41 15,200 | 17,500 Unannealed Dynamo steel," 0127; car. 
38 12,600 " Sample cut from pole casting. 
56 | 14,250 | 18,000 Special Dynamo steel, car. 0°11%, man. 
| less than 8-05”, silicon 0:02%. 
35 12,100 | 18,300 Curve by Ewing, metal same as No. 55. 
55 | 11,150 | 17,400 Common machinery steel, car. 021%, man. 
0:615., silicon 0°2'4, phosphorus 0°04". 
26 6,400 | 17,550 Metal rich in sulphur. Curve too low for low 
| | values of H. 
10 | 10,000 | 17,400 Unannealed cast steel. 
4 10,000 | 17,000 j= = | | . 
21 11,600 | 17,700 Open hearth steel. 
2 8,000 | 12,500 ‘Semi-steel,” quality very uniform, very good 


for low densities. 


Table IV. Laminated Metal. 


| B B | B 
No. 10 H=100. H= 450. 


54 . 13,550 17,150 


21,150 Sheet steel, specimen annealed in air- 
| tight compartment. 


25 12,150 16,850 20,850 Same as 34, but unannealed. 
15 | 11,900 , 16,420 | 20,600 Same as 25 and 34, but annealed in 
open air. 
9 15400 17,650 Sheet steel unannealed. | 
17 12.800 17,170 Same as No. 9, but annealed in open air. 
8, 9,800 16400 , ... Same as Nos. 9 aud 17. 
29 , 15,550 138,000 : 21,420 Sheet steel unannealed, cut from arma- 
| | , ture punching. | 
O 13,350 17,880 21,700 | Nheet steel annealed in open air fire. 
51 11,950 16,440 | 19,400 | Unaunealed sheet steel. | 
| 11,700 15,750 | 19,450 Same as 31, but annealed in an air-tight 
| compartment. 

44 12,500 17,000 20,000 Same nd 51, but annealed in open air fire. 
6 14,100 18,200 22100 The best specimen. Same as 29, but 
annealed in air tight cpartment. 

22 14,000 17,810 21,550 Unannealed. | 

16 15,000 18,040 | 21,620 Same as 22, but annealed in air-tight 
| | compartment. А 

30 13,500 17,250 | 21,000 Same as 16 and 22, but annealed in open 
| | air fire. 

45 12,800 17,100 | 20,800 Transformer iron. 

24 | 10,800 15,260 ' 19,500 Sheet iron. . 

11 12.700 16,950 20,850 Sheet steel (sume company). 

14: 9,900 14,850 18,800 Sheet iron ditto. 

7 11,200 15,400 19,900 Sheet steel ditto. 
20,800 Armature iron. 


19 | 12,250 | 17,340 


favourably with the best wrought iron or cast steel tested. Although 
it has a lower saturation point than cast steel, unlike cast iron, it 
reaches that point in a finely-rounded curve, manng it greatly 
D S to cast iron, and very well adapted to use in field frames and 
yokes where the density is usually low. 

Some 40 samples of sheet iron and sheet steel were tested, and 
with widely varying results. In cases where a sullicient, amount of 
one kind of metal was received, samples of it were treated in 
different ways, and then tested ; in some cases, where only enough 
for one sample was furnished, this was tested as it came from the 
maker, then treated in a manner desired, and tested again. One 
mode of treatment was to place the metal in an open furnace for 
from 36 hours to 50 hours, no attempt being made to exclude the air 
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or to keep the iron at a constant temperature. In all cases but one 
this treatment produced to a greater or less degree, а diminution in 
the density for any given value of magnetising force. Other speci- 
mens were heated for an equivalent length of time in an air-tight 
compertment, not allowing the metal to come in contact with the 
combustible materials, and in all but one case the permeability was 
visibly increased. The best specimen tested was a sample of sheet 
steel which had been treated in this manner; it gave B= 14, 100 
gausses at H —10, 18,200 gausses at H —100 and 22,100 gausses at 
H=450. The poorest piece was a sample of sheet iron in which 
B —9,900 at 10 gilberts, 14,850 at 100 and 18,800 at 450. 

The variation of the quality of sheet metal proved to be no greater 
than was anticipated, but it is certainly beyond an allowable limit and 
ehows the necessity of frequent tests to avoid the use of low grade 
iron. The curves on the best samples of each kind of material were 
run to а high value of Н and are plotted separately to show the 
relative densities of the different forms of iron. The sheet steel gives 
the highest values throughout, and the cast steel curve crosses that 
of the wrought iron at H=about 45.* 


CORRESPONDENCE. 


SUN SPOTS, MAGNETIC STORMS, COMETS’ TAILS, 
ATMOSPHERIC ELECTRICITY, AND AURORA. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: The interesting discussion of Sun Spots, Magnetic 
Storms, Comets’ Tails,” &c., going on in your correspondence 
columns, by Prof. Riicker, Prof. Fitzgerald, and Dr. Lodge, 
brings to mind a talk given by me in January, 1894, before 
the Electrical Section of the Franklin Institute. The title 
was, Thoughts on Cosmical Electricity." Concerning the 
electrification of the air, I quote :— 


It is a legitimate thought, it appears to me, that the electrification 
may in large measure be due to influences outside of the earth itself. 
Let us assume a vast nebulous mass as having been the origin of the solar 
system by cooling aud condensation according to the nebular theory, and 
if for any reason that nebulous mass have & small charge or be at a 
potential difference with respect to other gaseous masses in space, the 
diminution of surface during shrinkage would gradually increase the 
potential of the charge providing it could not escape through the surround- 
ing ether. This charge would increase in potential until the finer particles 
on the outside of the mass were repelled outwards with a force equal to 
the centripetal tendency or gravity. A dispersion of such particles would 
ensue and result in a fall of potential. The dispersion and accumulation 
of charges would occur periodically while the hot mass of gas was 
shrinking, and the particles sent off would be condensed vapours, liquid or 
solid, forming a charged cosmic dust procecding in a radial direction from 
the central mase, &c. 


Again, concerning the improbability of direct induction 
between earth and sun :— 


Now the distance between the sun and a planet such as the earth is so 
great that it is not probable that any considerable static inductional effect 
could exist between them even if they were at great differences of poten- 
tial. On the other hand, electrified particles repelled periodically from the 
sun would reach the earth's atmosphere. It has been suggested that the 
coronal streamers seen during eclipses, particularly during the active or 
sun-spot period, may consist of electrified particles leaving the sun. If so 
their lack of visibility beyond & few diameters from the sun would not 
forbid the assumption beiug entertained аз a rational one, that thc streams 
шау pass outward indefinitely until they encounter some obstacle like the 


earth. But auroral displays are frequent only when the solar activity is 
greatest, &c. 


Further concerning auroras there appears :— 


Can we not consider that, during an aurora, the carth is passing through 
a coronal stream and developing, as it were, a secondary aurora (corona!) 
either by directly encountering in space the electrified particles from the 
sun, or by induction from streams of such particles near the carth's course? 
The probable influence of such streams on terrestrial 
magnetism was then mentioned, and a further brief state- 


ment in regard to the sun’s action as a charged body followed, 
after which comes :— 


During these actions the earth passes through or near to electrified 
streams, and an aurora, or earth corona, is developed. 

After this are given considerations which go to show that 
auroral streams are frequently nearly radial to the earth, with 
observations of а magnificent aurora in April, 1883. With 


* [The authors, it will be obeerved, apply the name gilbert to the unit 
of magnetic field strength or magnetising force, and the name gauss to the 
unit of magnetic induction (per square centimetre).— Ер. E.) 


regard to the possible effects of the earth’s magnetic field 
upon auroras it is said :— 

Now, if a discharge is taking place under critical conditions in a bigh 
vacuum, the relation of its path and direction to a magnetic field in the 
vacuum may determine the continuance or cause a stoppage of the 
discharge, &c , or cause its deflection. 

Brief reference is made in the Paper to the effect of the 
higher rays of the spectrum in causing eleotric discharges 
and the possible bearing of this fact on the case. As to 
comets’ tails :— 

Again, if the sun be a highly electrified body, may it not be possible 
that cometary masses may owe some of their illumination to redistribution 
of electricity as they approach towards or recede from the вип, or to 
encounter with electrified particles leaving the sun? Here, again, the 
radial direction of the comet's tail is suggestive. 

This Paper, or talk, was given long before the electron 
theory was in existence. In my lecture on Electricity at 
High Pressures,’’ given before the New York Electrical 
Society, March 29, 1899, these views were further developed 
ag follows :— | 
" Auroral displays are shown to be probably dependent upon solar dis- 
turbances: an earthly coronal stream perhaps developing in response to 
some unusual coronal development on the sun or to some vast sun-spot 
disturbance. Iam tempted to think that possibly the flame gases of the 
sun actually reach the upper atmosphere of the earth, and break down 
the insulation of the layers already under electric stress, or themselves 
bring electricity which disturbs the condition of our air. . The earth 
may, in fact, be brushed by an invisible prolongation of а coronal streamer 
the effecta of which acting like ionised gas, or flame gases, or gases through 
which an electric discharge has been passed, is to make the upper thin air 
conduct and relieve its accumulated electric stresses, 

The possible like origin of comets’ tails is again referred to. 
Some three years ago I suggested the possibility of invisible 
radiation, of the nature of cathode or Röntgen rays from the 
sun reaching the outer air, being prevented from reaching 
us by the absorptive power of the air, but I have not the 
reference at hand пот. — Yours, &o., Evisu THOMSON. 

Lynn, Mass., Dec. 27. 


MAGNETIC OBSERVATIONS AND TRACTION 
DISTURBANCES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin : In reading the discussions in regard to the tramcars 
putting an end to the magnetic observations at Greenwich, 
I have been expecting, from time to time, that the perfectly 
simple and obvious method of doing away with all interference 
due to electric railway currents which I am about to mention 
would be suggested. But no one seems to have done во, and 
I understand that there is really some danger that the invalu- 
able records referred to will be necessarily discontinued, so I 
hasten to give the entirely simple and entirely sufficient 
remedy. 

It is merely to use alternating current motors on the cara. 
This 1з the only practicable way. No system of earth returns, 
or compensating circuits, such аз are used in some places in 
Germany, will do, for the reason that the direction of the 
earth currents changes with the variations in the conductivity 
of the ground, due to rain, damp weather (the effects are 
entirely different in these two cases, rain making the surface 
of the streets less conducting, dampness more conducting), &c 
І have a considerdble amount of data in regard to this, taken 
at my laboratory, bu& it is not necessary to go into details, 
and I would merely say that in dry weather the passage of a 
watering cart up the street has repeatedly changed the magnetic 
component appreciably. 

But with alternating currents there will be no trouble. I 
understand that a very foolish regulation was passed some 
time ago, to the effect that alternating currents with earth 
returns should not be permitted. I say foolish because it was 
avowedly, if I remember, made in the interest of the telephone 
companies; but, asa matter of fact, one can always stop out 
alternating-current disturbances from a telephone with a 
proper condenser, but one can never stop out direct-current 
disturbances. This because the periodicity of an alternating 
current is detinite, and we can make the admittance for that 
periodicity as low as we please, whilst the humming from a 
direct-current line depends upon the speed at which the motor 
is running and the number of commutator bars, and whilst 
the motor is accelerating, the periodicity of the disturbance passes 


19 


underground cable 11. 


and broken between the remaining two sheathing wires. 
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over a wide range of values, and so cannot be compensated. This 
I have repeatedly proved by experiment, and it is the reason 
why Messrs. Stanley and Kelly's method has not come into use 
—it only works when the periodicity does not vary much. 
This regulation should be repealed at once, especially since, 
in any case, all telephone circuits should be metallic return, 
and it is easy, or at least not very difficult, to fix it so that 
there is no disturbance even without the use of condensers. 
Supposing, however, that in your much too previously 
governed country this cannot be repealed within a reasonable 
time, then use single-phase motors of the condenser type 
designed by Mr. Steinmetz. These motors have the following 
advantages over direct-current motors (in common with, of 


course, all polyphase motors): — 


1. Greater starting torque for a given percentage over full load current 
than direct current motors. | 

2. Greater efficiency at same percentage of full load. 

5. No commutators to get out of order. 

4. Much less liability of break down of insulation. 

5. Make no magnetic disturbances which would affect observatory. 

6. Any leakage effect on telephones can always be compensated by con- 
densers, which is not possible with dirrect-current motors. 

There is, however, no reason why there should be any leakage 
if two trolleys are used. Two trolleys for direct-current lines 
have been used for many yeara in some of the large cities of 
the States with perfect success. The greater starting torque 
of polyphase motors over direct-current motors is a considerable 
advantage,* and hence they are rapidly coming into use on 
this side of the water for driving rolling mills, tube rolls, 
crane and elevator motors, &c. The reason they have not 
been used for street railways is because the street railway 
materialis now standardised, and the slight gain iu efficiency 
and.up-keep which would ensue from the use of polyphase 
motors is not sufficient to warrant abandoning the millions 
of dollars of patterns, special jigs, &c., now in use. But for 
special cases, such as that of the Greenwich Observatory, 
there is no reason why single-phase two-trolley condensered 
or non-condensered motors should not be used.—Yours, &c., 


Rock Point, Md., Dec. 26. REGINALD А. FEssENDEN, 
A COMMON PHENOMENON IN CABLE WORK. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sig: Acting on the suggestions contained in Mr. Barwell's 
extremely interesting article, published in your issue of 
Sept. 21, 1900 (Vol. XLV., p. 816), we have repeated some 
of his experiments, and have made a few others of which the 
following brief account may prove interesting. 

Proceeding in the manner described by Mr. Barwell we 


could distinctly read signals in a telephone when theathing 


wires were tapped together at a distance represented by a 
KR of 218—viz., artificial line 207, and nearly 2 knots of 
When 15 volts were applied to the 
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sheathing of the same underground cable at its distant end 
we could read signals in the telephone when the KR was 
13,000, the signals being still readable when all the sheathing 
wires but one of the underground cable were connected 
firmly through short thick copper wires to all the sheathing 
wires but one of a sea cable, the battery circuit being made 
The 
difference in potential of the two sheathings was not measured 

In the following experiment the primary windiog consisted 
of 90ft. of No. 24 cotton-covered copper wire wound round a 
solid iron bolt 44in. long, diameter z in., and the secondary 
winding of 270ft. of the same wire. A milammeter in the 
primary circuit indicated 660 milliamperes. 

The KR of a was 30, 700, of б 50,000, and of ¢ 186.400. 

Large signals were obtained on the recorder from battery 
D of 4-5 volts, which might have been of much greater 


10 Mids 


* Га making estimates for a large tube works коше years ago, I found 
that the saving in cost of copper due to the smaller change їп speed for 
given changes of torque was over $90,000, because the speed of tube rolls 
could only vary within certain limits and give good results, 


voltage and much nearer to the telephone without causing 
any sound in the same. The signals from the induction coil 
which were readable in the telephone were barely visible on 
the recorder. 

I do not know whether quadruplex has ever been worked on 
this principle through submarine cables, though I am, of 
course, aware that for many years past telegraph instruments 
and telephones—the latter being used for speech—have been 
employed simultaneously on land lines, It is evident that 
ordinary telegraph instruments and telephones can be simul- 
taneously worked telegraphically with perfect success, pro- 
vided the KR of the telephone circuit is within the limit for 
Morse signals in the telephone, and provided, also, that the 
KR at each end of the telephone circuit is high enough to 
prevent any interference in the telephone instruments from 
induction coils and апу sound in telephone from recorder 
battery. | 

I wish here to express my thanks to Mr. Barwell. It 
certainly never occurred to me that ihe telephone would 
indicate the existence of a splice at any considerable distance 
from the ship, though I have, of course, noticed the kicks 
during making of splice, also when men were walking on cable 
in tank, and when the sheathing of a taped cable came in 
direct contact with the iron cable drum, for instance. In 
picking up cable during heavy weather we once drew a splice 
at a distance of 0-245 knot of cable from the ship. Гог some 
time before the cable parted we observed very violent kicks on 
the Sullivan galvanometer, although the insulation was still 
perfect. Those kicks were puzzling then, but are now no 
longer so after reading Mr. Barwell’s article.— Yours, &e., 

Peru, Dec. 2, 1900. HERBERT KINGSFORD., 


LEGAL INTELLIGENCE. 


Teague v Russell. 


In the First Division of the Court of Session, Edinburgh, on W ednesday, 
this action wastheard. The plaintiff, Mr. Francis Teague, burgh electrical 
engineer, Paisley, sued Dr. William Ruesell for £1,000 damages for 
slander. The defendant is a member of Paisley Town Council and one 
of the members of the Electric Lighting committee. Plaintiff alleged 
that at & meeting of the committee on Sept. 24, 1899, the defendant used 
language which represented that the pursuer was anagent for thesaleof elec- 
tric lamps, and obtained a royalty thereon, and that with a view to earning 
the royalty he refused to discharge his duty as a servant of the Town Coun- 
cil, and declined to furnish to an intending consumer an electric lighting in- 
stallation unless the consumer agreed to purchase the lamps in which the 
pursuer was interested. The charge was denied by pursuer as а malicious 
invention. Defendant denied the slander aod pleaded privilege. Не 
averred that all that was said was uttered in the course of the business 
of the committee, and was entirely pertinent to the matter under con- 
sideration. He had no ill-will to the pursuer, nor had he any intention of 
alandering him. The jury, after 25 minutes’ deliberation, returned ‚а 


verdict for pursuer, and assessed damages at £100. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


APPOINTMENTS VACANT AND FILLED. 


London County Council require an electrical engineer to super- 
intend, under the Council's chief engineer, the work of constructing 
or reconstructing for electric traction the Councils tramways, &c. 
Applications by Jan. 14. 

The Council of the Borough of Reigate invites applications for the 
appointment of a resident electrical engineer, at a salary of £200 per 
annum. Applications have to be sent in to Mr. Clair J. Grece, 
town clerk, 136, Station-road, Redhill, Surrey, before noon of 
17th inst. Anadvertisement gives further particulars. 


Glasgow Tramways D :partment require a first-class mechanical 
engineer to take charge of the steam plant ani general oversight of 
the power station, An advertisement contains further particulars, 
and applications must be sent to the general manager (Mr. John 
Young), 88, Renfield-street, Glasgow, by 15th inst. 

Manchester Electricity committee require an electrical engineer for 
their electricity undertaking. An advertisement contains further 
particulars. Applications (addressed to chairman) must be in by 
19th inst. 
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Manchester Electricity committee also require а deputy electrical 
engineer. An advertisement contains further particulars, and appli- 
cations (addressed to chairman) must be in by 19th inst. 

Manchester Tramways committee require a chief engineer for the 
tramways department. Applications to chairman by Jan. 12. 


West Ham Guardians require an expert to advise on the engineer- 
ing work in connection with their new infirmary at Leytonstone. Ап 
advertisement contains further particulars, and applications must be 
sent to the clerk (Mr. Fred. E. Hilleary), Union Workhouse 
Leytonstone, N.E., by 23rd inst. 

Rotherham Corporation invite applications for the post of borough 
electrical engineer. Applications to town clerk by Jan. 14. 


Buraley Corporation require a general manager for their tram- 
ways. Applications by Jan. 19. 

The Governors of Sir John Casss Technical Institute, Jewry- 
street, Aldgate, E.C., require a principal Applications to clerk, 
10А, Idol-lane, Eastcheap, E. C., by Jan. 26. 


Mr. A. Doxey, hitherto chief electrician at the Sheffield electric 
lighting station, has been appointed chief assistant engineer and 
deputy manager to the Corporation electric supply department at a 

ary of £250 per annum. 

Mr. A. P. Dryburgh has been appointed assistant engineer at the 
Great Grimsby electricity works) There were four candidates 
selected for interview by the Lighting committee—viz., Messrs. A. S. 
Channon (Barrow-in-Furness), A. P. Dryburgh (Doncaster), O. F. 
Francis (Bootle), and L L. Foster (Newport, Mon.). , 


Мг. Е. T. Hall, of Derby, has been appointed assistant engineer at 
the electricity works of the Hampstead (London) Borough Council. 


Mr. John Wallis, of York, has been appointed mains foreman by 
the Bermondsey (London) Borough Council. 


A.8.B.—The Amalgamated Society of Engineers has reached its 
50th anniversary (Jan. 6, 1851). According to a statement of the 
secretary, at the date of the amalgamation in 1851 of a number of 
small engineering trades unions the membership was between 5,000 
and 6,000, and now numbers 88,000. 


Abercarn.—As a result of the conference between representatives 
of the Abercaro and Risen District Councils, it has been decided to 
obtain a report from an expert on the question of establishing joint 
electricity works, 


Ashton-under-Lyne.—The new borough electrical engineer (Mr. 
N. Appelbee) commenced his duties on the 3rd inst. The chairman 
of the Electrical committee (Mr. Barlow) announced at a meeting 
of the Council, on Wednesday, that very shortly they would take 
into consideration the report of the consulting engineer (Mr. R. 
Hammond) on the position of the electricity works, 


. Barrow-in-Furness.—The lease of the existing steam tramways 
expires on Feb. 11, and it is improbable that it will be renewed as 
the lines have been condemned by the Board of Trade. The tram- 
ways were purchased some time ago by the British Electric Traction 
Co. for £22,000, who wished to substitute electricity for steam, but 
have been unable to come to terms with the Corporation. 

Batley.—The Council have obtained sanction to a loan of £25,402 
for the erection of electricity works, and tenders for generating plant 
are advertised on another page of this issue. 

Blackburn. —The Electricity committee have decided to increase 
the salary of Mr. A. S. Giles, the electrical engineer and tram- 
ways manager, from £500 to £;00,and to allow him £150 per 
annum for the next four years for the supervising of the Tramway 
extensions, estimated to cost about £200,000. 


Blackpool. Mr. A. P. Trotter will hold an inquiry here on 
21st inst. into the application of the Council to borrow £76,780 for 
electric tramways. 


Bognor.—The queation of erecting electricity works i3 engaging 
the attention of the District Council, who obtained a provisional 
order in 1899. 


Bradford.—Hitherto the Electrical committee have been supply- 
ing current for traction at ld. per unit. This has proved to be lesa 
than the actual cost, which, worked out on the basis of the capital 
expenditure, interest, sinking fund and establishment charges, is 
about 134. per unit. The Tramways committee have now under- 
taken to pay the cost price for power. 

An inquiry will be held here on the 18: inst. into the application 
of the Corporation to borrow £140,000 for electric lighting extensions. 

Brighton.—The Corporation have alopted a joint report of tne 
tramways engineer (Mr. Holliday) and the resident electrical engineer 
(Mr. John Christie) аз to the arrangements to be made for supplying 
electric current to the municipal electric tram ways, and application 
is to be made for borrowing £13,200 for carrying out the proposals. 

Blaydon.—At the meeting of the Council last week, a deputation 
from the Newcastle and District Electric Light Co. (Ltd.) attended 
to explain their proposals for giving a supply of electric current in 


this district. Mr. J. B. Simpson pointed out that the company would 
include the whole of the district in their scheme, and in regard to 
price would, in all probability, fix something like 5d. a unit for the 
first 200 hours, and about 34. per unit for the next 200 hours, and 
155 for о Consideration of the matter was adjourned 
or a month. 


Burton on-Trent.— The Council have formally approved the 
omnibus bill promoted for the construction and working of new 
electric tram ways, &c. 


Carnarvon.—The Council has altered its mind with regard to 
the provisional order applied for by Mr. E. W. J. Peterson, and the 
application is now to be opposed. 


Cheltenham.—The borough electrical engineer (Mr. Hamilton 
Kilgour) recently recommended the Council to incur additional 
expenditure of £14,511 on additional machinery for the electricit 
works in order to supply electric current to the Cheltenham an 
Cleeve light (electric) railway ; £9,744 for additional arc lamps and 
street lighting ; and £780 for main extensions for private lighting. 
This report and recommendations were endorsed by the Electric 
Lighting committee, which recommended the Council to apply for 
sanction to borrow 225.000 to carrv out the extensions. On Monday 
the mayor (Ald. G. Norman) who is Chairman of the Electric 
Lighting committee, moved the adoption,of the report, and this was 
agreed to. All arc lamps over 300 are to be charged for at £14 104. 
each per annum. 


Chester.—The result of the poll of the ratepayers has resulted in 
a decisive majority for the Council's tramways bill. 


Cleckheaton.—The Council have decided to apply for a loin of 
£19,260 for erecting electricity supply and £5,740 for refuse 
destructor works. e consulting engineers are Messrs. Gibbings 
and Baker. 


Colwyn Bay.—The Electricity committee have instructed Messrs. 
Lacey, Clirehugh and Sillar to prepare plans and specifications for 
the extension of the ра at the electricity works required to meet 
the increased demand for current. 

Customs Tariffs.— Under the new Venezuelan customs tariff apf a- 
ratus and machinery for lighting by electricity (and for their manufac- 
ture in the country) are admitted free of duty, as are also carbons for 
electric lighting and telegraphic machinery and apparatus, the latter 
with the previous permission of the Venezuelan Government. 


Dalkeith.—The роп of Messrs. Crompton & Co. for a 
provisional order has been approved by the Council. 


Darwen.—Application has been made for sanction to borrow 
£13,000 for electric lighting extensions. 

Dublin. — А special meeting of the Electric Lighting committee 
was he!d on Friday last in order to consider a joint report from the 
consulting engineer (Mr. Robert Hammond) and the borough 
surveyor (Mr. S. Harty) on the estimate for the erection of a power 
house at the Pigeon House Fort. Mr. Hammond suggested that 
certain items in his original plan should be deleted or altered so as 
to reduce the cost, and he recommended the omission of several 
provisional items which in the original estimate amounted to 
£5,000. The Lord Mayor moved that the firms who had 
already tendered be requested to fix the sums at which they would , 
be prepared to take the contract on the basis of the alterations and 
omissions proposed by Mr. Hammond. It was pointed out that the 
original plans had already been submitted to the Local Government 
Board, and that on that account it would be necessary to acquaint 
that body with the omissions and changes proposed. The committee 
declined to take that course. Mr. Hammond was then asked if he 
could state approximately what the ommissons he had recommended 
would represent in cash, but he stated that the L and N.W.R. Co. 
had (for the second time) lost his luggage on the way across, and that 
the memorandum containing the items was in the missing luggage. 
Roughly speaking, he thought the amount should now be about 
£27,000. The Lord Mayor's motion was adopted. 

Eccles.— The Corporation have received sanction to a loan of 
£5,308 to meet excess expenditure on the electricity uadertakiny. 


Edinburgh.—3,217 applications for electric current have been 
received, and 1,090 for motor connections, making a total of 4,307. 
The Electric Lighting committee recommend the appointment of a 
deputation to visit Eaglish towns in connection with the provision of 
condensing plant for the M‘Donald-road station. 


Electric Supply in Bulk."—The IIighways committee of the 
London County Council is approaching the metropolitan borough 
councils to ascertain their viewa on the subject of the insertion of a 

urehase clause in bills relating to the supply of electricity in bulk 
in London. 

Electrical Inkless Printing.—Some time ago we joined with the 
leading printing trade journals in desiring additional information 
before accepting the roseate views of a few enthusiasts as to the 
immediate or even early success of the electrical inkless printing 
process, Some time hia passed, and, as might reasonably be 
expected, certain progress has been mate, but the commercial 
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success of the process has yet to be demonstrated, altogether apart 
from the question of economical working when the many technical 
difficulties have been cleared away. The issue of Barnett’s Printing 
Trades’ Gazette for Jan. 2 contains an interesting supplement alleged 
to have been produced by the process owned by the Electrical Ink- 
less Printing Syndicate (Ltd ). In a leading article the editor fairly 
describes this supplement as a novel one, and declares that no special 
treatment has been adopted in making up the formes for the print- 
ing machine, and that the supplement has been put to press just as 
any ordinary printing work would be prepared, the only difference 
being that in place of the ink used in the ordinary course of printing, 
the medium for reproducing the face of the linotype metal bars has 
been a current of electricity passed through these bara. The success of 
the inkless process, it now appears, depends largely upon the skill 
of the paper maker, as the sheet has to be rendered * conductive” by 
the introduction of certain chemicals into the pulp from which the 
finished sheet is made. It would appear that it is in this connection 
that the past ditliculties of the Electrical Inkless Printing Syndicate 
have chiefly arisen, but the syndicate is declared to have succeeded in 
bringing the manufacture of the reel of paper to such a stage as to 
render possible the publication of the present supplement. Notwith- 
standing this measure of success, it is announced that it may take 
months or even a year or two before the syndicate will be justified in 
placing the process at the disposal of printers, and this may involve the 
+pacial equipment of paper mills by the syndicate. This latter state- 
inent justifies, we tbink, the scepticism with which the claims put 
forward by the exploiters of this process were received, and clearly 
proves how immature was the process to which, some time ago, the 
public were asked to subscribe considerable sums. The electrical as 
well as the printing trades are deeply interested in the success of the 
inkless printing process, and if it can be proved that machinery can 
be built more cheaply than the present platens,’ **one-siders " and 
“ perfectors? that the use of printing ink can be abolished, with all its 
troubles of irregularity of feed of the ink ducts, fluctuations in the 
consistency of the printing roller (caused by variations of tempera- 
ture), set-off, filling up of the letters, to say nothing of the dirty 
nature of the present system ; and that adequate supplies of the 
specially prepared paper in anything like the variety ot the present 
supplies—then, and not till then, will the success of inkless printin 
eftect the promised revolution, and bring fortune to those associate 
with the early working of the process, Iu the meantime the issue 
of the шр, above referred to (always assuming that it has 
actually been produced by the electrical inkless process) is a 
considerable step in advance. 

It would appear from the following note which appeared in the 
same issue of the Printing Trades’ Gazette, that the exploiters of the 
inkless printing patents are entering the field of finance by the aid 
of the discredited « puff preliminary,” which has done so much in 
the past to wean the public from investing in industrial ventures, 
We are told that— 

The £1 shares of the Electrical Inkless Printing Syndicate (I. l.) have 
recently been dealt in at £2 per share. The perfect adaptation of the 
process to newspaper printing will send the syndicate shares booming at 
fabulous prices. They are now held in few hands.” 

There is an odour of the Pearson Fire Alarm about this, and 
investors should beware. 


Enfield (Middlesex).—On Monday a ratepayers’ meeting dis- 
" cussed a resolution endorsing the action of the Enfield Council in 
Joining with Tottenham, Edmonton, Southgate and Wood Green in 
promoting a bill for a joint electricity supply undertaking. This 
resolution was lost by 20 votes, and a poll was demanded. 


Epsom.—The Electric lighting committee are to discuss with 
representatives of the County of Surrey Electrical Power Distribution 
Co. the question of the transfer of the Council's provisional order to 
the company. 


Felixstowe.—The District Council have invited Sir William 
Preece to prepare a report on the electric lighting question at a fee 
of 50 guineas, 


Pulham.—At the meeting of the Electric Lighting and Dust 
Destructor committee, last week, a report was presented by the 
consulting engineer (Mr. F. H. Medhurst) on the probable annual 


profits on the combined scheme. "These were put by Mr. Medhurst 
at £2,785. 


Gas-Driven Electric Plant.— The extensive works of Messrs. 
Geo. Richards & Co., machine tool makers, Broadheath, Manchester, 
have been changed over from steam to gas driving. A 320 n.r. 
Dowson gas generating plant has been put down by the Dowson 
Economic Gas Power Co., and has been found to work very satisfac- 
torily. A 100 B. II. 7. gas engine drives a Royce dynamo, from which 
power is transmitted by six electric motors to all parts of the 
machine-tool department. An 80 B.H.P. gas engine is used for 
driving electric motors for the pulley shop and a 42 B.H р. engine for 
the power required for the erecting and testing shop. A 26 BH r. 
engine drives the motors for the machinery connected with the 
foundry. Steam is retained for driving the electric lighting plant 
for the entire works, in which about 800 lamps are used. The fight. 


ing and power switchboards have been constructed and erected by 
Cowans Limited, of Manchester. The alterations at the works have 
heen carried out at a cost of about £4,000, and are estimated to save 
in working expenses £1,000 per annum. A 5-ton electric crane is 
on order for the foundry from Messrs. Berry, of Swinton. 


Glasgow.—La:t week a memorial plate was unveiled at the 
Pinkston electric power station to commemorate the erection of the 
works. This station is claimed to be the largest on this side of the 
Atlantic—240ft. long by 200ft. wide. The first sod was cut 16 
months ago, and the ebief part of the work has been carried out by 
the Corporation officials and employees. With regard to the tram- 
ways which are to be supplied with current from the new station 
—there is a slight fear that these may not be completed in time for 
the exhibition largely owing to bad weather which has materially 
interfered with the conversion of the tramway system from horse 
lines to electric traction. 


Glasgow International Exhibition.—'lhe main buildings for 
this exhibition being now practically complete, the lighting arrange- 
menta are engaging chief attention. The contractors for the electric 
installation are Claud Hamilton (Ltd.) and Messrs. Lowdon Bros, 
and both firms are busy carrying out the work. The electricity 
department of the Corporation have agreed to supply a triple 15in. 
cable, about a quarter of a mile in length, for use in the grounds on 
condition that its laying down and removal is paid for by the 
exhibition authorities. The British Aluminium Co. offered on loin 
10,000 yards of overhead wire for arc cabling, and the offer has been 
accepted. "The central portion of the grouuds will be lighted by 
incandescent gas. 


Great Yarmouth ---The Town Council have received san: tion to 
a loan of £27,000 for electric lighting extensions. 


Horsham.—An inquiry was held here on Wednesday into the 
application of the Council to borrow £15,500 for electric lighting. 
Mr. Bartley Dennis, in support of the application, gave particulara 
of the population, rating value, &c., of the district, and technical 
particulars were supplied by the consulting engineer (Mr. W. C. C. 
Hawtayne). A petition against the loan was presented by ratepayers. 

Hull.— Twelve additional 2,000 c.p. arc lamps are to be erected in 
George and Prospect-street:. 

Ilford.—A number of applications have been received by the 
Council for the position of resident electrical engineer, and the 
following 11 were selected for interview by the Electric Lighting 
committee, but only 10 were interviewed. The following were the 
selected eleven: — Messrs. Е. Bruton (Ashton-under-Lyne), G. (l. 
Scurfield (Carlisle, W. F. Long (Manchester) (i. H. Carter (St. 
Helens) W. M. H. Burland (Newcastle-on-Tyne), F. L. Todd 
(Wandsworth), F. C. Pay (Chiswick), Н. F. Foster (Dover), 
N. Staniland (Canterbury), A. II. Shaw (Harrow) and A. J. C 
Waterland (Ilford). 


Ilfracombe.—The District Council have given up the proposal to 
establish electricity works, and the provisional order is to be trans- 
ferred to a company. 


Irvine (N.B.).—The Council will at its next meeting be invited 
to pass a resolution in favour of instructing Mr. W. A. Bryson to 
prepare a report on electric lighting. | 

Jedburgh.—By 12 votes to 3 the 
application of Me 
lighting order. 

Kingston-on-Thames.—An inquiry was held here on Tues lay 
into the application of the Corporation to borrow £17,808 for electric 
lighting extensions. The town clerk (Mr. H. Winser) appeared in 
support of the application, and stated that the loan was necessary 
owing to the rapidly increasing demand for current. At present 
there was an equivalent of 20,000 8 cp. lamps connected, and the 
demand had doubled during the past three yeara. 

The poll of the ratepayers on the Council’s electric tramway 
scheme has resulted as follows :—For the bill 1,123, against 3,701, 
giving a majority against of 2,578. 

Lake District Electric Railway Scheme.—With regard to a 
report that has been published locally that the Dritish Electric 
Traction Co. have decided to abandon their Bowness-Windermere- 
Ambleside electric railway scheme, we have authority for stating 
that this is beyond the fact. The company made an application to 
the Light Railway Commissioners in May last, and a public inquiry 
was to have been held in October on the subject. In October, how- 
ever, the company withdrew their application, and the matter 
therefore remains in abeyance. It is incorrect to state that the 
project has been abandoned, 


Leigh.—A joint report by the town clerk, the borough surveyor and 
the electrical engineer upon the advisability of constructing tram- 
ways in the district was considered by the Council on Tuesday. The 
report recommended that statutory powers be obtained to construct 
tramways, and to request the South Lancashire Tramways Co. to 
withdraw from their bill the clauses relating to the tramways now 
proposed to be constructed and worked by the Corporation. The 
cost of laying and electrically equipping certain recommended routes 


Council have consented to tlie 
essrs. Crompton & Co. for a provisional electric 
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would be about £45,771, and the annual expenditure about £8,140, 
with receipts probably amounting to over £10,000 per annum. The 
Council resolved to delay the confirmation of the minutes for a fort- 
night in compliance with the desire of the South Lancashire com- 
pany, who wish to submit suggestions. 


Leith.—The application of the Edinburgh Street Tramways Co. 
for permission to adopt the overhead trolley system of traction on the 
Leith-walk tramway route is under consideration by а committee. 


Light Railways.—The Loughborough and District Light Railways 
Order has been submitted to the Board of Trade for confirmation. 
P кее by 31st*inst. 

ngton Town Council have raised objections to the application 
of the Potteries Electric Traction Co. for an order to const ruct addi- 
tional light (electric) rail ways in the district. 


Liverpool.—The Tramways committee have completed arrange- 
ments for opening the new electric tramway service on the outer 
circular route, A six minutes’ service will be given, The Board of 
Trade inspection took place on Tuesday. 


London Chamber of Commerce (Electrical Section).—A 


meeting of this section was held on Tuesday, under the presidency. 


of Mr. Sydney Morse. The chairman recounted the matters whic 
had occupied the attention of the section during his period of office, 
and referred particularly to the evidence which had been brought 
before the Royal Commission on Local Taxation with regard to the 
action of the rating authorities detrimenta! to large industrial under- 
takings. The section had urged that uniformity of rating through- 
out the country should be adopted by an independent valuation 
authority. The section had also been actively concerned in connec- 
tion with the question of Municipal Trading. Mr. Morse concluded 
by moving that Mr. R. Percy Sellon be chosen chairman of the 
section for the ensuing session, and the proposal was adopted unani- 
mously. It was decided to appoint a special sub-committee to report 
upon the action of the gas and water companies in endeavouring to 
upset the settlement of the joint Parliamentary Committee with 
regard to the question of earth returns as embodied in the clause 
inserted by the Board of Trade in a number of provisional orders. 


Manchester.—The chairman of the Electricity committee (Dr. 
Bishop) on Wednesday submitted a recommendation to the City 
Council that application be made for sanction to borrow £500,000 for 
electricity supply to cover work extending over a considerable time. 
This sum did not include any of the expenditure which would be 
incurred by the erection of the Stuart-street station. It would 
cover, in accordance with the estimate of the electrical engineer, 
the balance of the three-phase mains required in the city. He had 
also. made allowance for carrying those mains forward into the 
outlying districts the provisional orders of which the Corporation 
had agreed to take over, but he had not provided the three-phase 
mains in those outlying districts, nor the mains connecting those 
districts to the nearest sub-station. Mr. Surron asked whether in 
a short time the committee would come to the Council for another 
£500,000 for the erection of the Stuart-street station. Dr. Bisuor 
said that if they furnished electrig supply they must have a station. 
The Council had already а proved of the provision of telephonic 
communication included in the committee's project. The recommen- 
dation was then agreed to. 

The City Council also resolved to give formal notice to the Man- 
chester Carriage and Tramways Co. to sall to the Corporation во 
much of the company’s tramways undertaking authorised by the 
Manchester Suburban Tramways Act (1879) as 1s within the city of 
Manchester. 


Marienbad-Konigswart Electric Railway.—A F 
concession has been granted to the Helios Company for the construc- 
tion of a light electric railway between Marienbad and Königswart. 


Middlesbrough.— Already the equivalent to 10, 000 8 c.p. lights 
has been applied for, exclusive of Corporation buildings and street 
lighting. The Electric Lighting committee have decided to get out 
specifications for additional plant and for extensions of the mains. 


Newcastle-on-Tyne.— The City Council on Wednesday approved 
the recommendation of the new Tramways committee to purchase 
about 130 arc lamps, &c., for lighting the tram way routes, 


Newcastle and District Association of Blectrical Contrac- 
tors. —This association has been formed with offices at 36, Northum- 
berland-street, Newcastle-on-Tyne. Mr. Robert Robson, 12, Lisle- 
street, Newcastle-on-Tyne, is secretary, The object of the associa- 
tion is to * effect a general improvement in electrical engineering in 
the Newcastle district." 


Nottingham.—The first section of the Corporation electric tram- 
ways was opened on New Years day, and up to Jan. 5 91,000 
passengers bad been carried, realising £476, compared with an 
average weekly earning of about £125 with horse traction. 


Oswestry.—The Oswestry Electric Light and Power Co. have 
recently риф down additional plant, doubling the capacity of their 
generating station. 


Plymouth.—The Tramways committee recommend that electric 
tramways be constructed to the eastern boundary of the estate 
belonging to the Corporation at an estimated cost of £10,530. The 
annual charge for interest and sinking fund would be £536. 


Portsmouth.—We refer briefly elsewhere iu this issue to the 
result of the proceedings before the Portsmouth Town Council on 
Thursday last when a report from the Telephone sub-committee was 
discussed. Mr. A. R. Bennett was present at the meeting during the 
discussion of the report. 

Mr. Brewis asked whether the Council was committed to a system of 
municipal telephony. 

The Town CLERK replied that on Sept. 11 the Council had instructed 
the Finance committee to apply to the Postmaster-General for a licence. 
This had been done, and the licence bad been granted. Mr. Bennett was 
then consulted and terms agreed upon. In Mr. Bennett’s report two 
schemes were presented for the Council's selection, and the Council 
adopted the smaller of the two and appointed Mr. Bennett as consulting 
engineer. They had advertised for tenders, had appointed canvassers, &c., 
and be regarded that as evidence that the Council had pledged itself to a 
system of telephonic communication. 

Mr. DIDDMAN said the Telephone committee asked to be allowed to spend 
£26,000. The Finance committee had received 39 applications for the 
post of manager to the telephone department. This number had been 
reduced by Mr. Bennett to six, the committee had reduced the number 
to three, but the final appointment had not yet been made. 
Amongst the statements published by the opponents of the proposed 
municipal telephone scheme was that it was impossible to connect up 
subscribers at the capital outlay mentioned in Mr. Bennett's estimate. 
The committee, however, satistied themselves that these figures were 
reliable, and felt justified in going on with the work on these lines, He 
quoted from various sources to prove the correctness of Mr. Bennett's 
figures, If the Corporation established оп exchange he contended that 
they would get a better and cheaper service than they were getting. 
from the National Company. Не denied that Sir Wm. Preece was a 
great authority on telephones, or that he had any actual experience 
in their construction. He charged the National Company with giving prefer- 
tial rates, which was unfair. In conclusion, he contended that the opposi- 
tion to the project was not genuine, and moved the adoption of the 
committee's report, which recommended that £26,500 be borrowed for the 
establishment of a municipal telephone exchange in Portemouth to pro- 
vide for 1,200 lines at once, and to make provision for 600 immediate 
subscribers. 

Мг. Н. R. Pixx (ex-Meyor) concurred in approving Mr. Bennett's 
figures, and urged that the municipalisation of the telephone was neces- 
sary. Those subscribers who had connection with the present company 
would doubtless have to subscribe to both systems unless some scheme 
was devised for providing connections between the municipal and the 
company’s system. 

Mr. Curtiss said he was opposed to the spending of thia money. In his 
opinion the project was against the interests of the ratepnyera. The Post 
Office rate for an unlimited telephone service was £7, 103., and the Ports- 
mouth Corporation proposed to supply it for £5. 17s. 6d., out of which 
they would pay the Post Office 10 per cent., leaving £5. бз. If £7. 103. 
was a fair price for the service and tbe Corporation would do it for 
£5. 63., either the Post Office must make a very large profit or the 
Corporation must make a loss, The project before them provided 
for 600 subicribers, leaving them a profit of £105. If they 
only got 580 subscribers where would this profit be? He considered 
the Corporation had quite enough municipal undertakings in hand already. 
He therefore moved that no further action be taken in this matter 
until the ratepayers had had an opportunity of discussing the subject. 

Dr. Eu uorr, who seconded, said they were asked to mortgage the rates 
to the extent of £14,400 to make a net profit of £105. In the list of 
salaries provided under the scheme they were to pay telephone inspectors 
less than dockyard labourers’ wages, and it was a statement in the scheme 
that the pay of operators need not at first average 103. a week, as any 
number of respectable and intelligent girls could be had for 6s., or even 
less, to begin with." Mr. Bennett (in the speaker's view) had considerably 
under-estimated the expenses. T 

Mr. MunTovGH urged that the telephone should be in every ratepayer's 
house, and be made as useful as the penny-iu-the-slot gas supply. 

Mr. Dummer asked why the working man should not have the right to 
the telephone as much as any member of the Council? Why should not 
they, by means of a halfpenny-in-the-slot be able to send messages to the 
baker or butcher ! 

In reply to questions, Mr. A. R. Веххетт defended his figures and said 
the staff to be employed would be a similar set of officials to those engaged 
at (iuernsey, where a 700-subscriber line was in operation. 

A vote wa3 then taken on Mr. Curtiss's amendment, and for this there 
voted 16 ; against, 23. 

Mr. PALIN then moved that the subject be deferred for two months aud 
in the interval a public meeting Le held, and, if necessary, a poll be taken. 

Ssventeen voted for this amendment and 18 against. 

Mr. F. G. FosrER moved that the matter be referred back for furthe 
consideration, and this was carried by 20 votes to 17. 

The discussion lasted for three houre and a-half. 


Private Bill Legislation. —A bill has been lodged for power 
to incorporate a company to construct and work about 8 miles of 
electric tramway in Scarborough. The capital will be £120,000, with 
power to borrow £40,000. 

Petitions against the London County Council'a tramways bill have 
been lodged by the Westminater and Hammersmith Borough Councils 
and Messrs. James Shoolbred & Co, 
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The London United Tramways Co.’s bill is being opposed by 
Kingston-on-Thames, Hammersmith, and Hampton municipal 
authorities. 

The South-Western and Isle of Wight Junction Railway Co. have 
lodged a bill for power to construct an electric railway under the 
Solent and to give & complete land communication between the 
mainland and the Isle of Wight. The length of the proposed idein] 
will be over 73 miles, and will commence at Sway by a junction wit 
the Lymington branch of the London and South-Western railway, 
and will terminate by a junction with the Freshwater, Yarmouth 
and Newport railway. The length of tunnel under the Solent will 
be about 2 miles 500 yda., and as the estimated expense of construct- 
ing the tunnel is exceptionally large, it is proposed to ask for power 
to charge in respect of the tunnel as for a distance of 12 miles. The 
line is intended to be worked by electricity, and, with the consent 
of the London and South-Western and the Freshwater, Yarmouth 
and Newport, Railway Companies, the traffic from the proposed rail- 
way may continue to be worked by electric power over those systems 
into Brockenhurst station and into Freshwater and Newport stations. 
Running powers are also sought over the Isle of Wight Central 
railway and over the Newport, Godshill and St. Laurence railway. 
The capital is to be £600,000, with power to the London and South- 
Western Co. to subscribe one-half the capital, or undertake to con- 
struct the railway ani raise the whole of the necessary capital, 
including £200,000 which may be bo:rowed. The promoters are 
the Earl of Egmont, Sir J. Blundell Maple, Bart., Mr. F. G. Aman, 
Mr. R. W. E. Middleton and Mr. R. C. Murray. 

Leeds Chamber of Commerce have unanimously resolved to support 
the West Yorkshire Electric Power bill. 

Rating Appeal. Decision has been given by the Recorder of 
Canterbury in the appeal of the Electricity committee against the 
rating of the electricity works. Tae Recorder said that at the hearing 
the question was raised whether the electricity works premise: 
were capable of separate asseasment. With regard to the electric 
light works the receipts and expenditure to March 31, 1900, were 
given and relied upon by both parties for the purpose of ascertaining 
the proper amount which the works should be assessed at. The 
receipts after deducting working expenses were accepted by both 
parties at £2,041. He found the electricity works and dust destructor 
were capable of being distinct and separate occupations of value, 
and were properties capable of separate assessment. He found 
the lamp standards with the exception of the perishable 
parts, were not to be considered tenants capital The 
respondents satisfied him that in placing the gross value 
at £1,050 they had not placed it too high, but they had 
failed to satisfy him that the deductions they had made were suffi. 
cient. He found the rateable value of the electricity works to be 
£370 and it must be reluced accordingly, but it had to be further 
reduced by deducting £27 for the mains in parishes outside the 
Canterbury Union, thus making the rateable value £343 for Canter- 
bury parish. With regard to the dust destructor he found the gross 
value £180. With regard to the costs he saw no reason why they 
should not follow the ordinary course, and respondents being unsuc- 
cessful must pay the costs. The original assessment was £700 for 
m electricity works, not includiog mains, and £250 for the dust 

estructor. 


Redditch.— In reply to criticism passed on the electricity under- 
taking of the Council at the meeting on Wednesday, the chairman 
of the Lighting committee (Me. J. Warner) said he thought it 
unreasonable that the ratepayers should expect the schema to pay 
a; so early à stage of their career. He was quite satisfied that in 
a few years the scheme would pay. The Finance committee report 
a deficiency up to Dec. 31 of £973 on electric lighting account. Up 
to March 3 next the estimated deficiency is £1,776, the working 


expenses for the quarter being put, at £590, and loin repaymeny, 


rate of 1s., estimated to produce £1,759. T exe 

Riga.—It is stated that the chief telephone exchange in this town 
was set on fire and burnt dowa yesterday (Thursday) by the fusing of 
the wires. The damage is estimated at 300,000 roubles. 


St. Helens—The Board of Tra le inspsction of the electric tram- 
way to Rainhill and Prescot took place oa Tuesday. 


Scandinavia. — Great progress із лаз made in electrical 


£303. 4s. 9d. To meet the deficiency it is proposed to make a special 


development in Scandinvia. Negotiations for providing telephonic 


communication between Sweden and Denmark are in progress, and 
also for a line between Copenhagen and Christiania, the rate being 
fixed at 1 kroner (Is. 13d.) for three minutes’ conversation. A tele- 
phone line is also being established between Sweden and Finland, 
the Rasian Government reserving the right of breaking the 
connection at any moment. | 

The question of the introduction of electric traction is also being 
taken up, and, if decided upon, power will be derived from the 
waterfalls, which are easily available. In Gottenburg the muni- 
cipality are extending the electric tramways and convertiug the 
horse lines to electric traction. "The Stockholm Council is similarly 
engaged. At Sódermalin a private company has recently opened an 
overhead trolley line with satisfactory results. 


The largest electric locomotive constructed in Sweden has just 
been delivered from the works of Messrs. Luth and Rosen, Stock- 
holm, for goods traffic on a line in Norrbotten. The engine isa 
4-axle bogie loco, driven by four motors totalling 70 H.P., and has a 
hauling capacity of 35 tons at a speed of 18 kilos. per hour. „It is 
similar in appearance to the locos in use on the Central London Rail- 
way, and has a total weight of 10 tons. Electric current on the 
Norrbotten line is turbine-generated. 

It is proposed to develop the electricity works at Stockholm, and 
for this purpose water power is to be derived from the Dal river, 
distant about 180 kilos. It is estimated that the falla will develop 
about 8,000 effective H.P. The cost of the works is estimated 
from 630,000kr. to 2,000,000kr. according to the voltage decided 
upon, which is to be between 20,000 and 40,000 volts. To meet the 
demand for current pending the completion of this scheme a steam- 
driven generating station for 5.000 н.р. is to be erected and equipp id. 
The Stockholm Gas Co. are also erectinz a steam-driven electricity 
generating station for lighting and industrial supply. А 

The manufacture of electric machinery in Sweden has hitherto 
been somewhat limited, most of the heavy machiuery and general 
plant being imported. Тї is now proposed to establish а powerful 
oint-stock enterprise, to be called The Magnet of Ludrika,” where 

ig works are in course of construction. The capital is 1,500,009kr, 
and the new venture will employ about 1,000 hands. The new 
works are to be in operation in the spring of 1901, and will ultimately 
be electrically driven; 1,500 н.р. will be required when the works 
are completed, and an adjacent waterfall is to be utilised. 


Sheffield —A town's meeting has approved the Corporation 
electric tramway Dill. 


Stafford.—Sanction to a loan of £10,000 for electric lighting 
extensions has been received by the Council. 


Sunderland.—At the meeting of the Council on Wednesday, tlie 
chairman of the Tramways committee made a statement on the wo rk- 
ing of the electric tramways. Oae section had been in operation 
since August, and another (four miles in all) since the end of 
November. The receipts, which had been estimated at 10d., hal 
proved to be 18. 6d per mile. Notwithstanding the loss on horse 
traction, owing to disturbance caused by altering the system, there 
was à net protit of over £3,000: The Corporation decided to spend 
£27,000 in extensions, making the total amount invested about a 
quarter of a million, which it is anticipated will pro luce a n:t 
profit of £10,000 per annum. 


Telephone Trunk Line Extension.—Braintree (Essex) is n5 v 
connected with the telephone trunk system of the country. 


Telephone Developments in Glasgow.—The very latest de- 
velopment of telephonic enterprise in Glasgow is represented by the 
following announcement : — | 7 

THE NATIONAL TELEPHONE COMPANY (LTD.). 


REVOLUTION IN TELEPHONE CHARGES. 
An Exchange Telephone Connection can now be had for 
TWOPENCE A DAY. 
No Annual Rental. 
Tals їз STARTLING, BUT TRUE. | 
The Company is enabled to offer these Rates by the introduction of a 
New System, which 
THOUSANDS HAVE ADOPTED IN AMERICA. 

Full particulars on application to 

Tue NATIONAL TELEPHONE Company (Lrp.), Royal Exchange, Glasgow. 


The Alleged Theft of Electric Current at Liverpool.— At 
Liverpool police-court last week Edwin Isherwood, of Isherwood 
Bros, South John-street, was summoned under the Gasworks Act, 
1817, as amended by the E'ectric Lighting Act, 1832, for abstracting 
electric current belonging to the Corporation of Liverpool. 


* 


| Particalars of this se were given in our issue of the 28:h ult., and 


alter hearing the evidenze the bench dismissed the charge, the. 
chairman ‘stating that they unanimonsl“ considered the charge 
unproven. ЕРИ M . 

The Past Years Work. —Messra. Drake and Gorham forward а 
lengthy list of important London and country house electrical instal- 
lations which have been put down by the firm during 1900. In 
addition, large installations are being carried out for the Mazawattee 
Tea Co., the Calico Printers’ Association, and at Aldershot camp. 
Mill lighting also forms a notable feature of the past year’s work. 
The various specialities supplied by this firm have continued to 
meet with а large demand. These specialities include the- Мете” 

atent automatic accumulator switch, spring contact switches, &c. 

he Jandus lamp maintains its position in the enclosed arc lamp 
industry. After several years of experiment the alternating lamp 
has now been introduced, and, in addition, special lamps have b2en 
brought out for use on tramway and high voltage circuits. 

Messrs. GEIPEL and LANE report a satisfactory increase of 
business during the past year. For the Geipel steam trap the hors 
concours distinction was obtained at Paris. Contracts have been 
carried out by the firm for a number of electric power installations, 
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chiefly on the ере system with Brown-Boveri plant, for which 
the agency for the South of England is held by Мевага, Geipel and 


Lange. The agencies added anung me year include those for Ward- 
Leonard apparatus, the Vulcan Electricity Meter, the Centrator 
motor speed-reducing gear, and the Chapman voltage regulator. 


Tube Railways.—At а meeting of the Vestry of St. Botolph, 
Bishopsgate (City of London), it was decided to provide а fund of 
£100 to be used * in protecting the interests of owners and occupiers 
in the parish" when the applications to Parliament by the Central 
London Railway Co., the City and North-Eastern Suburban Electric 
Railway Co., and the North-east London Electric Railway Co., for 
powers to construct four tube railways through the parish are heard. 

Valparaiso (Ohili)—Congress has voted a credit for obtaining 
expert advice on the introduction of electric traction into this city, 
and tenders are to be invited for the concession. 


Warwick.—The application of the British Electric Traction Co. 


for a provisional order 13 not to ba opposed, an arrangement having 
been made to establish the generating station in Warwick. 

Wednesbury.—A special committee has been appointed to con- 
sider the question of erecting electricity works. 

Wigan.—An шашу vos held here last week into the application 
of the Corporation to borrow £16,500 for electric light extensions. 
Technical details were supplied by the borough electrical and tram- 
ways engineer (Mr. H. Collings Bishop). It was stated that the loan 
was required to meet the demand for current in streets where mains 
had not already been laid. The Corporation have already borrowed 
£85,000 for electricity supply. 

Willesden.— We learn that the poll of the ratepayers, taken 
yesterday (Thursday) has resulted in a majority against the Coun- 
cil's electric tramway proposals, 


York.—The salary of the city electrical engineer (Mr. C. J. 
Midgley) has been increased from £200 to £300 per annum. The 
chairman of the Electric Lighting committee (Ald. Dodsworth) 
announced at а meeting of the Council this week that the actual 
result of the first nine months’ working of the electricity undertaking 
was a profit of £142, and he thought that was a unique experience in 
municipal electrical enterprise. 


TRADE NOTES AND NOTICES. 


[Notices ы insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent carly in the week.] 


TENDERS INVITED. 


Canterbury Lighting committee invite tenders for boiler and engine- 
house plant, condensing apparatus and pipework, and extension of 
switchboard. An advertisement contains further particulars, and 
specification may be obtained by manufacturers at the offices of the 
consulting engineer (Mr. Robert Hammond), 64, Victoria-street, 
Westminster, London, S. W., after 9th inst. An advertisement con- 
tains further particulars, and tenders must be sent in to the town 
RE Henry Fielding), Town Hall, Canterbury, before 4 p.m. 
on inst. 


Oldham Corporation require tenders for two 600 I. H. P. engines and 
four 1,200 I.H.P. engines, each direct coupled to a continuous-current 
dynamo. о may be obtained from Mr. А. Andrew, Gas 
and Water offices, Oldham, and can also be seen at (but not obtained 
from) the offices of the consulting engineer (Dr. Alex. B. W. Ken- 
nedy), 17, Victoria-street, London, S.W. Ап advertisement gives 
шо particulars, and tenders must be sent to Mr. Andrew by 

an. 29. oa 

Southport Tramways committee require tenders for material for 
electric июну» including poles, brackets, and sc bases, 
trolley wire, trolley wire attachments, galvanised steel wire, and 
section boxes Specifications and forms of tender may be obtained 
from the borough electrical engineer (Mr. Charles D. Taite), and 
tenders must be delivered at the offices of the town clerk, Town 
Hall Southport, by 21st inst, An advertisement gives further 
particulars. 


Edinburgh Corporation invite tenders (contract No. 12) for an 
engine and dynamo for the electricity station at McDonald-road. 
Some particulars are set out in an advertisement elsewhere. Specifi- 
cations, &c., сап be obtained from the resident electrical engineer, 
Dewar-place, Edinburgh, on and after 16th inst., and can be seen at, 
but not obtained from, the office of Messrs. Kennedy and Jenkin, 
17, Victoria-street, Westminster, London, S.W. Tenders have to be 
sent in to Mr. Thomas Hunter, W.S., town clerk, City-chambers, 
Edinburgh, by Feb. 9. ` 

Great Yarmouth Corporation invite tenders for two water-tube 
boilers and two 200kw. high-speed continuous-current steam dynamos 
for electric traction. Specifications, &c., can be obtained from Messrs. 
Preece and, Cardew, 13, Queen Anne’e-gate, Westminster, S. W., or 
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from Mr. J. W. M. Cockrill, M. I. C. E., borough surveyor, Town Hall, 
Great Yarmouth, aud tenders have to be sent to the town clerk’s 
office, Town Hall, not later than noon of Feb. 5. Some further 
particulara will be found in an advertisement. 


Brighton County Borough Council invite tenders for the supply 
and erection, at the Corporation electricity works, North-road, 
Brighton, by 3let Ang., of tramway plant, including (1) three direct- 
coupled compound-wound steam dynamos (Willans engines), (2) 
tramway switchboard, (3) negative booster. Specifications, &c., can 
be obtained at the Town Hall, Brighton, and tenders must be sent in 
to Mr. F. J. Tillstone, town clerk, by 10 a.m. of 28th inst. An 
advertisement contains further particulars. 


Batley Corporation invite tenders for three high-speed triple 
expansion steam dynamos, one balancer, and one motor generator. 
Specifications, &c., can be had at the London offices of the engineers 
to the Corporation (Messrs. Lacey, Clirehugh and Sillar), 2, Queen 
Anne's-gate, Westminster, and tendera must be sent to Mr. J. 
Hanson Craik, town clerk, Batley, Yorks, by Feb. 9. See advertise- 
ment for further particulars. 


Tynemouth Corporation invite tenders for a 450kw. steam 
dynamo. Specifications, &c., can be obtained at the offices of the 
engineers (Messrs. Lacey, Clirehugh and Sillar), 2, Queen Anne’s- 
gate, Westminster, London, on and after 12th inst. Tenders to 

r. Horatio A. Adamson, town clerk, Tynemouth, by 31st inst. 
An advertisement gives further particulars. 


Aberdeen Electric Lighting committee require tenders for surface 
condensers, air and circulating pum An advertisement contains 
further particulare, and tenders (addressed to the city electrical 
engineer, Mr. J. Alex. Bell) must be delivered at the electricity 
works, Cotton-street, Aberdeen, by noon of Feb. 8. | 


Launceston (Tasmania) Corporation invite tenders for the supply 
of 500 electric meters Specitications, &c., are obtainable of Mr. W. 
Corin, city electrical engineer, Launceston, or from Messrs. John Terry 
& Co., 7, Great Winchester-street, London, E. C. Tenders have to be 
sent direct to Mr. C. W. Rocher, town clerk, Town Hall, Jaunceston 
(or c/o Messrs. и & Со., as above), not later than 129 noon of 
April 8 next. Further particulars are given in an advertisement. 
(The post to Launceston occupies about six weeks.) 


London County Council require tenders for forming the concrete 
foundations for, and erecting the bases of, the lamp standards for 
electric lighting of Victoria Embankment, and also for trenching 
work, &c, Tenders by 22nd inst. 

Sunderland Corporation invite tenders for condensing plant and 
cooling tower, secondary battery, main switchboard, and travelling 
crane. Tendera масне Chairman of Lighting committee) to 
the town clerk by noon Feb. 1. | | 

Battersea (London) Borough Council invite tenders for ordinary and 
pre yment electricity meters. Tenders to town clerk, Municipal 

dings, Lavender-hill, S. W., before noon Feb. 1. 


Sheffield ‘Tramways committee invite tenders for a slow-speed 


vertical engine for driving a 1,0COkw. tramway generator. Tenders - 


by Jan. 21. 


Ilford District Council invite tenders for the electric lightinz of 
the town hall and public offices. Tenders to chairman by 31st inst. 


Poplar Borough Council require а 5-ton electric crane. Tenders 
to acting town clerk, 117, High-street, Poplar, E , by Jan. 16. 

Glasgow Corporation require tenders for telephone apparatus ia 
connection with their tramways. Tenders to town clerk by Jan. 18. 

Rotherham Corporation invite tendera for electricity meters. 
Tenders by Jan. 19. 


Colne Electrical committee require tenders for electrical plant and 
apparatus. Tenders by 19th inst. 


Leeds Tramway committee require tenders for poles and bracket 
arms for carrying overhead electric wires. Tenders by Feb. 6. 


The Victorian Government will receive tenders until noon of 
29th inst. for the supply and delivery of 20 miles of underground 
telephone cable. The tenders have to be deposited at the General 
Post Office, Melbourne. The official notice of these tenders can be 
seen at the Commercial Intelligence Branch of the Board of Trade, 
50, Parliament-street, London, S.W. 

New South Wales Government will receive tenders up to 2:15 p.m. 
of Feb. 22, for the supply of telegraph, telephone, and electric light 
material for the years 1901-2. Tender forms are to be seen at the 
offices of the Chief Electrician, General Post Office, George- st., 
Sydney, and samples at the Postal and Electric Telegraph Stor«s at 
the same address. The conditions of contract can be examined at 
the Commercial Intelligence Branch of the Board of Trade, 50, 
Parliament-street, London, S. W. Tenders are to be sent to the Publ:c 
Service Board, 42, Young-st., Sydney. 

The French Telegraph Administration require tenders until 22nd 
inst. for 200 kilometres of submarine cable core, 60 tons of iron wire 
5mm. diameter, 50 tons ditto 7mm. diameter, and 170 tons 8mm. 
diameter. Tenders to le Sous-Secretariat d’Etat des Postes et des 
Telegraphes, 103, Rue de Grenelle, Paris. 
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TENDERS RECEIVED AND ACOEPTED. 


Shoreditch (London) Borough Council have accepted the tender of 
the Wallsend Slipway and Engineering Co. for the supply (under 
contract No. 26) of two engines, dynamos and condensing apparatus 
for £23,170. The engines are of the Wallsend Company's own 
make and the dynamos are Westinghouse machines. 

Seventy-eight tenders from 28 firms were sent in, апа the selected 
tender was one of four sent in by the Wallsend Company. The highest 
tender (£58,950) was sent in by Messers T. Metcalfe & Co. for their own 
type of engine and Schuckert dynamos. The lowest tender (£16,040) was 
received from Messrs. Siemens Bros. & Co. for engines by Carels l'réres and 
the firm's own dynamos. 

The firms tendering were as follows: J. Carmichael & Co., T. Metcalfe 
& Co, (Ltd.) (2), Ashton, Frost & Co. (3), Frank Suter & Co., Victor Coates 
& Co., Bever, Dorling & Co., Anchor Electric Co., Duncan Stewart & Co., 
Fullartoo, Hodgart and Barclay, F. Nell (5), Clayton Engineering Co. (2), 
Bergtheil and Young (2), Bow, McLachlan & ('o., Richardsons, Westgarth 
& Co., Mather and Platt (2), Cole, Marchent and Morley (d), Yates and 
Thom, British Westinghouse Co. (7), Electrical Co. (5), Electric Construc- 
tion Co. (7), R. W. Blackwell & Co., Sieniens Bros. & Со. (7), Crompton & 
Co. (3), S. Z. de Ferranti (Ltd.) (2), Brush Co. (4), Dick, Kerr & Co., and 
British Schuckert & Со. (7). 


Feed Pumps, Steam Pipes, Water Tank and Sundry Ironwork. 


Aiton & Co. (accepted) . 25.2021] Mechan & Sous 5.8002 
ао 5,084° | Clay, Henriques & Со, ...... 5,500? 
Ashton, Frost & Co. ......... 7,150 | Alley and Maclellan ......... 5,555! 
Babcock and Wilcox ......... 6,865! | Crompton & Co.... ........... 5.165? 
ditto — . ......... 6,745? | Maxim Engineering Co.. 4.970! 
Railway & General Eng. Co. 6,206! ditto — ..... 4,896? 
John Spencer (Ltd.) ......... 5,860? 


1 Weir's pump. 2 Hall pump. 


Ayr Corporation have received the following tenders for electric 
tramway equipment: 


Cables, 

Callender’s Co. (accepted) St. Helens Cable Co. 5, 138 0 111 

£5,158 13 0 | BIW. Со. ............ 4941 15 3 
Siemens Bros. & Со... 6,054 4 8 | R.W. Blackwell & Co, 4,872 5 5 
W. T. Glover & Co... 5,44 12 1 | Western Electric Co. 4,690 5 8 
W. T. Henley's Co... 5,501 15 3 

Overhead Work. 

Lowdon Bros. (.ccepted) R. W. Blackwell & Co. 4,397 6 1 

£4,096 0 0 | Macartney, McElroy 
B. I. W. CO. 4,651 3 10 ECO оаа 4,216 16 3 


The following tenders have been received by the Bermondsey 
(London) Borough Council for 71 cast-iron arc lamp columns, arc 
and incandescent lampe, automatic switches and fittings :— 
Crompton & Co. (ac- Haydn Harrison & 


cepted) ) £2,595 0 0. CO ‚ £3,292 0 0 
General Electric Co.. 3,640 0 0 Oliver & Со. ......... 2848 10 3 
Brockie- Pell Arc | Veritys (Limited) . 2.845 0 0 

Lamp (144). .. ... 3,571 0 0 Johnson and Phillips 2,765 14 3 


Leeds City Council last week confirmed the acceptance of the 
following tenders in connection with the extension of the mains and 
two-phase distribution in Holbeck and Hunslet :— 


British Insulated Wire Co. (mains)) . £18,78112 8 
Electric Con. Co. (14 60kw. transformers)...... each 119 0 0 
Brush Co. (switch gear) ........................ m 467 2 0 
S. Z. de Ferranti, Ltd. (switch gear ) . 544 0 0 


Reigate Corporation have received the following tenders for the 
supply of electricity meters :— 


Chamberlain & Hookham Electrical Co. ..... ...... £234 0 0 

(accepted)............... £223 17 6 Johnson and Phillips... 275 2 0 
British Westinghouse Co. 304 0 0 Geipel and Lange 234 0 3 
BTH: Со, 5 seti 301 7 0 


Kendal Town Council at their meeting on Tuesday, accepted, 
subject to approval of the L. G. Board, the following tenders in con- 
nection with their electricity supply scheme :— 

Contract No. 1 (station equipment), Johnson and Phillips. 

Contract No. 2 (mains, meters, &c.), British Insulated Wire Co. 


The Colchester Corporation have accepted the tender of Мезѕгз. 
Davey, Paxman & Co. for the supply of а steam-engine at £796, 
and also for surface condensers, with air and circulating pumps, at 
£730. Messrs. Siemens Bros, & Co. are to supply a dynamo at £760. 

Swansea Corporation have received 10 tenders for wiring the 
public library. The amounts varied from £2,106 to £050. 83. 
Consideration of tenders has been deferred. 

Cardiff Corporation have accepted the tender of Mr. D. W. Davies 
for the erection of an electric tramway depot, at £6,774. 

Wakefield City Council have accepted the tender of Messrs, 
S. 2. de Ferranti for a 400kw. steam alternator at £3,890. 

Brighton Corporation have placed an order with Messrs, Willans 
and Robinson for additional condensing plant at £900. 

York Corporation have placed an order with Messrs. Crompton & 
Co. for additional machinery for the electricity works at £5,750. 

Greenwich Guardians have accepted the tender of Messrs, Lea and 
Warren, for the electric lighting of the workhouse at £4,910. 


BUSINESS NOTICES. 


An established firm of electrical engineers and suppliers to the 
trade desire to represent first class manufacturing houses as sole 
agents for the United Kingdom. See advertisement. 


Messrs. J. Dale and T. J. Lloyd (trading as Dale and Lloyd), 
electricians, &c., 285, Ickmeld-street, Birmingham, have dissolved 
partnership. Debts by Mr. Lloyd. 


Messrs. J. B. Robb, J. Topping and T. R. Topping (trading as 
J. B. Robb & Co.), electrical engineers, 31, King-street, Wigan, 
have dissolved partnership. Debts by Mr. Т. R. Topping, who 
continues in his own name. 


There is a change of name to announce in connection with the 
well-known Glasgow firm of James White. In future the style of 
the company will be Kelvin and James White (Ltd.). 


Mr. L. Broekman, electrical and mechanical engineer and storage . 
battery specialist, has removed from 34, Victoria-street to 12, 
Dartmouth-street, Queen Anne’s gate, London, S. W. 


Messrs. Congdon and Powell, switchboard base manufacturers, 
&c., have removed from 155, Buckingham Palace-road, to Bravington 
Works, Bravington-road, London, W. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


An application for the discharge in bankruptcy of Alec Gavan 
Inrig, electrical engineer (trading as the Globe Electrical Co.), 46, 
White Post-lane, London, E., will be heard on 24th inst. at 
Bankruptcy-buildings, Carey-street, London, W.C. 


A receiving order has been made against A. Hudson, electrical 
commission agent, 67, Thurnscoe-road and 23, Piccadilly (lately 
trading at 5, Cheapside), Bradford, on his own petition. The first, 
meeting of creditors will take place on 15th inst, and the public 


examination on 23rd inst, at Bradford. 


Claims against G. T. Godfrey (trading as Godfrey Dros.) electrical 
engineer, &c., Boundaries-road, Balham, and 40, Trinity-road, Upper 
Tooting, London, S. W., must be in by 22nd inst. to Mr. P. Ravens- 
croft, Jewry House, Old Jewry, London, E.C. 

Frederick Ludovic Lloyd Lindsay, electrical engineer, Bangor, 
recently attended for his public examination at Bangor Bankruptcy 
Court. Examination was closed. 

Claims against the Automobile Association (Ltd.) must be sent by 
Feb. 7 to Mr. H. M. Gowar, 23, College-hill, London, E.C. 

A meeting of С. R. Blot & Co. (Ltd.) will be held on Feb. 8 
at 64, Cannon-street, London, E.C., to receive an account of the 
winding up. 


Sale by Auction.—On another page Messrs. Wheatley Kirk, Price 
& Co. announce the sale by auction at an early date upon the works 
premises, Haunch of Venison Yard, Brook-street, London, W., of the 
contents of the works, including gas engines, dynamos, lathes, 
drilling and milling machines, &c. Catalogues are in course of 
preparation and will shortly be obtainable from the auctioneers, 
46, Watling-street, London, E. C., and Albert-square, Manchester. 


For Sale.—Nelson Corporation electricity department have for 
disposal a storage battery of E.P.S. central station K type cella. 
Particulars are given in an advertisement. "Tenders have to be sent 
in to Mr. R. M. Prescott, town clerk, Town Hall, Nelson, by Jan. 23. 

Àn advertisement gives particulars of an extenaive engineering 
workshop in the London sumus which is for sale with or without 
machinery. 


Competition.—The Corporation of Conway are considering a 
scheme of electric lighting, and invite, in an advertisement else- 
where, electrical engineers to send in applications (with testimoniala, 
and stating total fee required for making a report) to Mr. T. E. 
Parry, town clerk, Conway, North Wales, by 15th inst. 

Alteration of Pressure.—An advertisement gives notice that 
application has been made to the Board of Trade for an alteration to 
Proviso No. B (6) of the Regulations made by the Board for insuring 
a proper and sufficient supply of energy. It is desired to substitute 
for the words with the consent of the consumer” the following : 
* On such terms and. conditions as may be agreed upon between the 
undertakers and the consumer, or, failing agreement, as may be 
settled by an arbitrator appointed by the Board of Trade." Ohjec- 
tions must be lodged with the Board by Jan. 29. 


Westinghouse Plant. —Engine-type alternators are described in 
circular No. 1,037 issued by the British Westinghouse Co. The 
make-up and full views of several of these machines are shown. 


B. T. H. Plant.— Direct-connected traction and power generators 
is the subject of pamphlet No. 83 issued by the British Thomson- 
Houston Co. Several fine examples of these generators are illus- 
trated, and a list of installations where this plant is installed is 
given, totalling over 90 machines, with an aggregate of 13,630kw. 
These machines are for continuous current.  Direct-connected 
generatora aggregating 17,540kw., for three-phase, are put down or 
in course of construction for Middlesbro’, Glasgow, Dublin, and the 
London United Tramways, and the Central London Railway. 
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Fire.— The United Asbestos Co. (Ltd.), Dock House, Billiter- 
street, E. C., inform us in regard to the statement in Friday's papers 
that the company's works at Millwall had been damaged by fire, 
that the premises formed only a small branch of the company's 
manufacturing business, The chief part of the company’s operations 
are carried on at the extensive works at Harefield, near London, and 
orders can therefore be executed with the usual promptitude. 


High-Resistance Wires.—We recently referred to the price list 
and particulars of high-resistance materlals issued by Messra. W. N. 
Brunton & Son, of Musselburzh, N.B. A new list of these resist- 
ance materials is now issued, in which is described the specialities 
of the firm. 


Calendars, &c.— Good wishes for a Merry Christmas and a Happy 
New Century reach us from the electrical engineers iu Pretoria, and 
are heartily reciprocated. 

A well made-up desk or hanging calendar reaches us from the 
Cape Asbestos Co., 8, Minories, London, E.C., and will be found of 
service. 

A useful tear-off pad calendar has been forwarded by Messrs. 
Nalder Bros. and Thompson, of 36, Queen-street, Cheapside, 
London, E.C. 


Catalognes.—A catalogue of new fittings is issued by the Sun 
Electrical Co. 

The British Electric Works Co. have just issued to the trade the 
first 48 pages of their main catalogue. All the goods listed are made 
at the company's Birmingham works, the porcelain parts being 
made at the company's potteries at Hanley. Оп pages 39 to 46 the 
* Stellite " distribution system is described. 


_ Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufactu 
electrical apparatus and material (inc 8 telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 2 to Jan. 8, 
with the ports of destination :— , 

Africa—Cape Town, £844 (including £226 telegraph material); Chinde, 
£39 ; Durban, £824 ; East London, £539 (including £449 telegraph metal) ; 
Port Elizabeth, £27. Argentina—Buenos Ayres, £469 (including £80 
telegraph material)  Awustralasia—Lyttleton, £51; Sydney, £778; Wel- 
lington, £79. — Azores —$4,970 (including £4,950 telegraph cable) Brazil 
Rio Janeiro, £13. CRili— Boca, £519 (telegraph material). Colombia — 
Santos, £810 (including £320 telegraph material) Denmark—Copen- 
hagen, £405 (telegraph wire). France—Calais, £30. German — Hamburg, 
£1,125 (including £1,100 telegraph material) Gibrallar—£13,669 (in- 
cluding £13,080 telegraph cable) //olland—Awmasterdam, £55. Ind ia 
Bombay, £925 ; Calcutta, £468. Japan—Moji, £160; Yokohama, £119. 
North Atlantic—£34,700 (telegraph cable) Russia—Kure, £1,514 (tele- 
graph cable). Spain— Malaga, £120. Straits Settlements —Singapore, £40. 
Sweden—Gothenburg, £28 (telegraph wire). Urugwiy—Monte Video, 
£150 (telegraph material) Total £63,250, agaiost £8,905 in the corre- 
sponding week last year (Jan. 5 to Jan. 9). 


Imports of Electrical Goods into the United Kingdom —The 
value of the electrical goods and apparatus imported into this 
country during December was £147,205, against £149,537 in the 
preceding month, The total for the 12 months ended Dec. 31 was 
£1,265,965. 


PATENT RECORD. 


— —u— — 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avad- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 

APPLICATIONS FOR PATENTS. 


Nors.—The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions, When complete spect- 
fication accompanies application, an asterisk is affixed. 


November 5, 1900. 


19,782. D. Roperts. Derby. Improvements in metal or composition- 
sheathed insulated electricity conductors. 

19,809. S. HuTcHINS and C. E. Fry. Altrincham. An improvement in or 
in connection with trolley-arm standards for electric railways or 
tramways. 

19,822. О. C. Summers. London. An improved conduit for electric cables 
and the like. ; 

19,824. J. Burry. London. Improvements in and relating to printing 
by telegraphy.* 

19,829. C. H. JELrs. London. An improvement in electrical locking 
apparatus for railway signals. 

19,856. M. J. Вохвлом., London. Improvements relating to electric call 
upparatus. 

19,847. O. L. Pearp. London. Improvements in electric fuses. 

19,852. W. FELsCH. London. Improvements relating to electric lamps. 

19,858, W. SuwNÉ£R, Liverpool. Improvements in electrical switches, 


` 


November 6, 1900. 

19,900. Н. Se/Ht. Manchester. Improvments in and connected with elec- 
tric punka motors.“ 

19,902. Е. E. HawMOND. Glasgow. Improvements in joint boxes for 
distribution of electric current from concentric or other cables. 

19,910. A. W. Hancock, J. LEiGHTON, and R. Hackixc. London. Im- 
provements in or relating to overhead trolley wires or conductors 
for electric traction, overhead electric cables, or the Jike, ` 

19,922. P. T. J. EsrLER and F. KLEINSTgUBER, London. Improyements 
in overhead electric fittings. | 

19,954. C. Worrrequanp. London. Improvements relating to the mount- 
ing of electric bells.* 

19,945. W. P. Тномгзох. Improvements in incandescent electric lamp. 
(Alf. Sinding- Larsen, Norway.)* 


19,948. J. P. Psurson. London. Improvements in and relating to auto- 


matic switch systems for telephone lines. (Date applied for 
under Patente, &c., Act, 1883, sec. 103, April 10, 1900, being date 
of application in Sweden.) 

19,951. G. E. Hzvr-Dia. Liverpool. Improvements in or relating to dry- 
core cables and the like electric conductors. 


November 7, 1900. 

19,987. W. R. Sykes, A. Н. JouNsoN and C. J. Cooke. Bickley. An 
improved electrical connection or bond for application to railway 
or tramway rails, 

19,988. W. R. Sykes, A. H. Јонмвох and C. J. Сооке. Bickley. An 
improved insulating rail joint for railways or tramways which 
offers considerable resistance to currents of electricity. 

19,989. A. J. C. JacksoN,  Greenialand. Telephone transmitter of the 
sounds of rifle fire, Maxim fire, pom-pom fire, and Long Tom fire, 
with the noise of its shell in progress and its ultimate bursting. 

20,016. H. OPPENHEIMER. London. Improvements in and connected with 
switches of keys in electric lampholdere. (Actiengesellschaft 
Mix and Genet, Germany.) 

20,049. J. M. RicHARDSON and H. RAMsBOTTOM. London. Improvements 
in the manufacture of elements or plates for electrical storage 


batteries. 
November 8, 1900. 

20,091. Н. CHRISTIAN. Bradford. Improvements in clutches for trans- 
mitting power. 

20,110. H. G. Thomas. London. A safety swinging arm for carrying 
overhead electric wires. 

20,112. J. R. Quain. London. Induction electric telephony and telegraphy. 

20,155. E. H. TYLER and A. G. Hansarp. London. Improvements in 
the control of electrically propelled vehicles or trains. 

20,139. J. P. PEHRSON and G. A. BErULANDER. London. Improvements 
in automatic telephone switches. (Date epplied for under 
Patents, &c., Act, 1885, sec, 103, April 12 1900, being date of 
application in Sweden.) 

20,146. F. OPRENDEK and L. Riper. London. A sound strengthening 
appliance for telephone stations. 


November 9, 1900. 

20,152. J. RipLEY and G. Gipson. Birkenhead. Improvements in or 
relating to magneto-electric and other ignition devices. 

20,177. E. BATAULT. London. Commutator or collector for electrical 
purposes. 

20,179. E. R. Suirn, J. J. RaATHBONE, апа C. B. Kine, jun. London. 
Improved construction of electric arc lamp. 

20,186. C. D. ABEL. London, An improvement in air brakes controlled 
electrically and by air pressure. (Siemens and IIalske Aktien 
Gesellschaft, Germany.)“ 

20,197. M. LacHMAN. London. Improvements in the construction of 
metal troughs for laying clectric mains. 

20,200. J. Н. NoBLE and A. Merry. Liverpool. Improvements in or 
relating to electrolytic cella. 

20,201. G. E. HEyr-Dia. Liverpool. Improvements in or connected with 
apparatus for covering electric conductors with insulation. 

20,214. T. BERGMANN, London. Electric lighting cane.“ 

November 10, 1900. 

20,231. R. F. HALL. Birmingham. Improvements in electrical connections. 

20,255. W. G. Stones. Manchester. A new or improved fitting or aces- 
tory for electric ceiling roses and the like. | 

20,256. A. J. BouLT. London. Improvements in or relating to swinging 
brackets for electric lights and the like. (K. M. Seifert & Co., 
Germany.) 

20,264. C. D. Burnet. London. Improvements in connections for electric 
mains. А 

20,277. O. Імвлү. London. Improved means for supporting the osmium 
filaments of electric incandescent lamps. (The Oesterreichische 
"Gasglühlicht-und Electricitiits-Gesellschaft, Germany.) 

20,285. E. FLETCHER. Birmingham. Improvements in chains for sus- 
pending electroliers, electric lamps, and the like. 

November 12, 1900. 

20,357. J. McHarpy. London. An improved self-contained portable 
electric lamp. . 

20,562. C. Howarp. London. Improvements in renewing the filaments 
for electric incandescent lamps.“ 

20,383. B. G. LAMME. London. improvements relating to alternating- 
current induction motors. (Date applied for under Patents, 
&c., Act 1883, sec. 103, April 14, 1900, being date of application 
in United States.) 

20,584. B. G. LAMME. London. Improvements relating to systems of 
electrical distribution. (Date applied for under Patents, &c., Act 
1883, sec. 103, April 14, 1900, being date of application in United 
States, 
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SPECIFICATIONS PUBLISHED. 


Мота. АП Specifications can now be obtained at the uniform price of 
8d. each. 


1900. | 
10,273. НАррАк (Garton Daniels Co.). Controller regulators for electric 
motors. 
10,312. Witson. Wireless telegraphy. 
10,9124. Witson. Electric wireless signalling. 
Patents Rule 19, June 5, 1900.) 
10,751. Wittarr. Electrical generators and electrical motors. | 
12,139. Сола апа KeLLY. Backing-up machine for mechanically backing 
up electros and half-tone work either for books, periodicals, or 
trade work. 
Lake (Langville. Thermo- electric cells. 
GARNTI and PoA LI. Apparatus for the electrolysis of water. 
Ешдотт and EskHoLME. Means for controlling the speed of 
electro motors. 


(Date claimed under 


12,249. 
12,950. 
13,048. 


15,115. v Lopez. Manufacture of electric insulatora. 

14,525. Јонмѕох (Riker Motor Vehicle Co.) Electric controller brushes. 
14,582. CHavaRRIA-CoNTARDO. Electric furnaces. 

15,710. LAKE (Bowker). Electric storage batteries. 

16,050. British Тномѕом-Носѕтох Со. (Lrp.) (Rice) Controlling high- 


potential electric circuits. 
British THomson-Houston Co. (Lrp.) (Steiunmetz.) Dynamo- 
electric machines. | 


16,129, 


16,130. Ввітізн THomson-Houston Co. (Lrp.) (Hewlett acd Emmett.) 
High potential electric switches. | 
16,147. Ryan. Electrically propelled motor road vehicles. 


Fup. Portable electric batteries. 
JERRARD. Electrically operating signal bells and apparatus for 
that purpose. 


16,483. 
17,549. 


COMPANIES’ MEETINGS AND REPORTS. 


— сы 


Perth Electric Tramways (Ltd.). 


The ‘second ordinary general meeting of this company was held on 
Wednesday at the offices, 5, Laurence Pountney-hill, Cannon-street, London, 
E. C., Mr. EpwarD HEASMAN (chairman of the company) presiding. 

The SECRETARY (Mr. E. R. Tasman) having read the notice conveaing 
the meeting, | 

The CHAIRMAN said : Before moving the resolution for the adoption 
of the report and accounts, which I assume you will take as read, it will, 
I think, be well to make a few remarks upon the company's position, 
although it is во very fully dealt with in the report that there is little left 
for me to say. It will, I am sure, be eatisfactory for you to know that 
the works of construction and equipment have been very substantially 
carried out, the material used beiog of the best description and much 
beyond what was required by the Government under the concession. Our 
object, bowever, in thus substantially buildiog and equiping the tram- 
ways will be perfectly obvious, as, although it entails an additional 
outlay of capital at the outset, the economies in the future under the head 
of maintenance and renewals will more than compensate for this. Іо an 
undertaking such as this it is imperative that the very greatest саге and 
Bupervision be made in selecting the various materials and seeing that the 
construction of the works is substantially carried out. As an instance, 
take the item of permanent way, which represents a large proportion of 
our outlay. is does not always receive the attention it deserves, but, 
fortunately, those who have been sponsors for this company realised from 
the commenceinent the importance of obtaining everything of the very 
best manufacture, and no expense whatever has been spared in the con- 
structional work. ' You will see by the report that the construction was 
commenced in the early part of 1899, and we have now a track of about 
104 miles in full running order. I think you will agree with me that 
the returns shown in the revenue account are very gratifying considering 
all the circumstances under which they were obtained. The working 
expenses, as you know are disproportionately high on the first sections of 
a tramway like this, and, therefore, as further sections are opened the ratio 
of working expenses correspondingly decreases. Therefore, I think to have 
earned any profit at all upon the working of the first sections with which 
our accounts deal is a very satisfactory feature, and, indeed, we should not 
have been disheartened if no profit had been earned at all during 
that time. During November the gross receipts amounted to £2,412, 10s. 
which is at the rate of nearly £29,000 per annum; and the working 
expenses for that month were about 48} per cent. In December, 
however, the gross receipts amounted to £3,410, which is at the rate 
of nearly £41,000 per annum the working expenses being about 514 per 
cent. This reault is exceedingly gratifying seeing that it is obtained with 
oaly about one-half the total mileage which we are authorised to construct. 
It will, I think, be interesting for you to know that the groas traffic receipts 
for the week ended Friday, 4th inst., were £975, and. for the previous week 
£888. The average gross receipts for the four weeks ending Jan. 4 were 
nearly £825 per week, or at the rate of nearly £43,000 per year, and from 
such a result it is quite evident that our returos are progressive and are 
steadily increasing as the use and convenience of the tramways are becoming 
more recognised. We are expecting to have another s:ction of about 
23 miles opt ned some time this month, which will run in a north- 
westerly direction towards the suburb of Leederville, and it is anti- 
cipated that very good returns will be received from that source, so that 
during the current year with about 13 miles of track working we have 
reasonable grounds for anticipating that our profits will be at the rate of 
not less than £20,000 per yea". Our managing director has always caid 


that with this next route opan our takings will amount to not less than 
£1,000 per week. He has not been over the mark hitherto, and probably, 
therefore, he is not тоо high in this instance. In that event our profits 
would be about £25,000 per annum ; but we shall very soon have this 
route open, so it is not worth while forecasting. You will see that our 
annual fixed charges in respect of interest on the debenture stock amounts 
to £7,500. The profits, therefore, which we anticipate, and which I think 
wecan confidently expect to realise upon the 15 miles of track, which will 
be running some time this month, will be nearly three times as much as ia 
required to pay our debenture interest. Out of the surplus profits we shall 
be able to form a substantial reserve fund for the redemption of the deben- 
tures and also for other purposea of the comoany, which in the ordinary 
course of prudence it is necessary to provide. It will thus be seen that the 
preference shareholders may reasonably expect to receive within а ehort 
time a distribution on account of the accumulated profit, and at a later 
stage the ordinary shareholders will naturally participate in the dividends. 

The cost of building the remaining routes included in the concesaion 
will be comparatively small, as it must be borne in mind that the heavy 
expenditure which has been incurred in connection with the erection of 
the power-house plant and machinery gives practically all that is necessary 
for running the whole system of tramways. It will, however, be neces- 
вагу to add another power generating engine when the further sections are 
opened beyond the 13 miles I have already referred to, and you will see in 
the report that steps have already been taken for installing this. With this 
exception, the work to be done to complete the system will consist only of 
the construction and equipment of the track, and the erection of the over- 
head work. It will no doubt be necessary to provide further rolling 
stock ; in fact, we haverecently received а telegram from Mr. Somerset to 
the effect that the traffics are already more than the 20 cars which are now 
in use can deal with. Fortunately, we have six more cars ready to ship, 
but when the next section is opened it is perfectly evident that still more 
cars will be required. From the report you will have noticed that the 
company is seeking to obtain the right to supply electric light to the ci.y 
of Perth, and we are told by Mr. Rogers, our managing director, that there 
is every hope of our securing this. It is perfectly clear that with the excellent 
plant and machinery which we already have for the purpose of the tram- 
ways, we can very successfully compete with any other corporation which 
may be desirous of supplying electric light to the city ; and whilst it will 
be а benefit to the people of Perth, both as regards convenience and 
economy, the acquisition of this concession will, at the same time, ba a 
very valuable asset of the company, from which an increased net revenue 
should be gained, more than justifying the capital outlay which would be 
necessary for carrying out the works in connection therewith. 

I would like to express, on behalf of the board, our appreciation of the 
services of our managiog director, Mr. E. E. Rogers, ia Western Australia. 
You will readily understand how many difficulties Mr. Rogers has 
had to overcome in connection with the different negotiations which 
were necessary in the first stages, and throughout the subsequent 
stages in which he had to deal with the authorities in Western 
Australia, but his unfailing tact and energy have been successful 
in overcoming all the troubles with which he has had to contend. 
We also wish to record our appreciation of the services of the 
manager and engineer, Mr. H. J. Somerset, and we consider that in 
securing the services of this gentleman, after the most careful investiga- 
tion of many applications, we obtained for the company a very competent 
man, and one in whom we have the greatest confidence. Certainly our 
good opinion of Mr. Somerset has been borne out by the result of the work 
he is doing, and we are perfectly satisfied that the tramways will prosper 
under his management ; and, further than this, if we are successful in 
obtaining the right to supply electric light to the city of Perth, Mr. Somer- 
set's experience is such that his services will be invaluable in this direction, 
because in his former capacity as manager of the Winnipeg Electric Street 


Railway C». he had the supervision of the electric lighting plant of that 


city, which further supplied power for stationary motore, all of which were 
under his guidance. I would like to read an extract from a telegram just 
received. It states this: Newcastle-street begins running Jan. 30; 
general prospects are most encouraging. I now move— >- 

“That the report of the directors and the statement of the accounts to 
June 30, 1900, now submitted to this meeting, be and the same are hereby 
adopted.” | 

Mr. OLIVER WETHERED seconded the resolution, aud said, I do 
not propose to mention more thau material facte, but as the only 
diréctor who has had the advantage of seeing the tramways withiu 
a recent period—some six months ago—I should like to testify from 
my personal observations as to the excellence of the work done 
in Perth—that is, from the engineering point of view—the excel- 
lence of the plant, and also regarding the excellent work done for 
us by Mr. Rogers and Mr. Somerset. Unintentionally, I think, our 
chairman omitted to mention the name of one gentleman to whom much 
credit is due—I mean Mr. Childs who laid the track, for, in my opinion, 
no tramway line has ever been laid in a more efficient way than that which 
has been laid for us by Mr. Childs. I think the chairman will bear me 
out that some recognition is due to Mr. Childs. With the two gentlemen 
named, Mr. Rogers and Mr. Somerset, we should get good results ; but 
I admit I am astonished with the wonderful results we have already got 
in working with the nominal service of only 20 cars. We have auother 
six going out, and it will not be long before we add to our stock. Taking 
all these facts into consideration —a thorough good system, a well-laid track, 
and а thorougbly good staff and an appreciative publie, as evidenced by 
the splendid traffics we get, I have no hesitation in confirming the views of 
the chairman that the preference shareholdera will soon get а dividend, 
and that at no distant date, and that the ordinary shareholdera will not 
have to wait very long before they also receive a dividend. We have present 


with us to-day Mr. Alfred Morgan, a gentleman who is closely identified 


with many succe:ses in Australia, He has been kind enough to come here 
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to-day, and probably the meeting would be glad to hear his opiuion with 
regard to our system. 

Mr. ALFRED E. MORGAN (М.Р. for Coolgardie): Mr. Chairman, as 
a member of the West Australian Parliament, as а resident of Western 
Australie, and of Perth in particular, and as one who is largely connected 
with mining interests in that great colony, I have much pleasure in making 
& few remarks to-day in reference to the Perth tramways. I had the 
opportunity of witnessing the construction of this tramway from the time 
of its commencement up to its completion at the end of Hay-street West, 
an,d as an engineer by profession, I am very glad to bear my testimony to 
the fact that it is the finest bit of work of the kind I have ever seen. The 
whole of the road.bed of the tramway was constructed upon the best 
possible lines. The whole of the excavations made were fillled in with 
the highest quality of concrete, and I was informed by Mr Childs, the 
engineer in charge of the work—and who, I am glad to eay, well deserves 
the enconium passed upon him to-day—the whole of the system was laid 
down with rails weig ing 90lb. to the yard. I saw the whole of this 
work carried through. Each day, as a matter of fact, I witnessed 
the carrying out of the operations, and there is no question that this tram- 
way is built upon the best possible lines ; in fact, I think it would be quite 
impossible, from an engineering point of view, to lay it down better. I 
regret to say I am not a shareholder in this undertaking, and I say so 
sorrowfully, for I think it would be better to be a shareholder in this 
undertaking than to be a member of the West Australian legislature. 
Certainly, there will be more profit attached to it}; but speaking now as a 
public man, as a resident of Pertb, and as one who takes a great interest 
in the development of the resources of the great Colony of West 
Australia, I may say this tramway has given to the public of 
Perth and the public of Western Australia generally, the greatest satis- 
faction. 'There is no doubt that it has filled а long-felt want in Perth. 
Perth is à beautiful city ; it is built upon the banks of the Swan river. It 
has every convenience necessary for the development of life, and aleo it is 
a favourite spot in Western Australia as a residence. One great want 
there was the question of transit and communication, and there is no 
doubt that this tramway has filled up the great need. The public have 
appreciated the tramway, and I think when I tell you, as a public man, 
that I bave not heard one single complaint against the construction 
or the working of the line, that that speaks volumes for the enterprise. 
In & democratic country such as Australia is it is rather difficult to 
satiafy the public, I have had considerable experience in such matters, and 
this is one of the things that has struck me very forcibly in connection 
with this undertaking, that not a single complaint has been made ; indeed, 
the only references I have heard made regarding it are in its praise. With 
regard to ita utility, I bave no doubt at all that the enterprise will bea 
financial success ‘and a great success. It cannot be otherwise, seeing it is 
serving a very important district such as the capital of West Australia. 
It really is carrying out what was desired there—some kind of communi- 
cation with the suburbs of Perth. It will be gratifying to you all to know 
that as soon as the construction of your tramway from the power station 
to the end of Hay-street West was completed the value of the property 
along the route increased immensely in value. I can assure you of 
this from my own personal knowledge, as I am a holder myself of some 
of the property on the line of route. I may safely tell you that 
the value of property has increased far more than the total capital of the 
tramway itself. Seeing this, and looking at the fact that you have had 
such splendid traffic returns up te the present time, I think there cannot 
be any doubt that you have a magnificent enterprise—one that will be 
profitable to you as well as advantageous to the inhabitanta of 
the great city of Perth. I have had very great pleasure in coming 
here to-day, and hearing your very favourable report. I can only say 
that in my own mind Ihave not the slightest doubt that the receipts 
you are anticipating will be more than fulfilled, and that you will find 
that so soon as the line from Newcastle-street is completed, and 
especially when the line is extended to Leederville, that then the traffic 
over the line will be so great that it will be necessary for you to increase 
the number of your cars and also the power of your plant station. This is 
the first instance of the establishment or inauguration of electric tramways 
in Western Australia, but now there is an effort to be made in Kalgoorlie 
for the establishment of a similar system there. Although the public in 
Western Australia has not been accustomed to tramway traction, they have 
taken to it very kindly indeed, and Icoking at the fact that for five or six 
months in the year the weather in Perth is very warm and dusty, І can assure 
you theadvantages offered by the tramways will be fully taken advantage of. 
At Kalgoorlie, from the concentration of population in that centre, the 


tramways must prove a great success. The opportunities you have 


before you are great, and I am perfectly satisfied that you could not 
have found a better field for your enterprise—your practical enterprise 
—than in the colony of Western Australia, and in these great and populous 
centres of Perth and Kalgoorlie. 

The CHAIRMAN thanked Mr. Morgan for attending the meeting and 
confirming all the information that the board had received from the other 


viel“. 
The resolution was then put and agreed to. 


A SHAREHOLDER moved that a sum of £500 be voted to Mr. Rogers, 


the managing director in Australia, as a mar k of their gratification for his 
successful management of the company's business during the first two 
years of construction, and that the sum of £250 be voted to Mr. Somerset, 
the engineer, as & mark of gratification for his successful operation of the 
power plant and construction work during the time he had held the 
appointment of engineer. 

This, after eome discussion, was unanimously agreed to. 

The CHAIRMAN moved and Mr. R. C. OGILVIE seconded the 
re-election of Mr. Oliver Wethered as а director, which was approved. 

The auditore, Meesrs. Monkhouse, Stoneham & Co., were re-appointed 
and the proceedings terminated with a vote of thanks to the chairman. 


‘contract to execute all the work n 


Metropolitan District Railway Co. 


An extraordinary meeting of this company was held on Monday to 
sanction the raising of additional capital to provide for the electric working 
of the company's system. Mr. J. S. FORBES (chairman of the company) 
preeided. 

The SECRETARY (Mr. William Jones) read the notice convening the 
meeting. 

The CHAIRMAN said: We are met to ask you to sanction our doing 
what Parliament has already authorised us to do, subject to that sanction. 
The position of the District liae has become desperate from causes over 
which neither wenor you have control. Something must be done. Will 
you, or will you not, take measures which, according to ordinary 
human prescience, are calculated to pull you out of a great dilemma ? 
Our dangers and difficulties have all arisen from two causes not foreseen at 
the time of the formation of the District Company. The omnibus com- 
petition for а number of yeara has aggregated into an enormous loes to us 
in the way of traffic, and we have had a taste of another cause—the 
Central London Railway—whose effects are visible immediately in the 
abstraction of traffic which used our line and that of the Metropolitan 
Railway Co. How, for want of а better means of communication, are we 
to make an effort to retrieve the position ! because if the advantages of 
electrical traction are so great as they are said to be—and no doubt are— 
nobody has а greater interest than ourselves in applying that remedy. By 
the adoption of electrical working we shall have no vitiated atmosphere, 
have plenty of room to move, and we can dispense with deep descents into 
the earth and systems of lifts and so forth, because we are on the surface, 
What we want is to apply electricity so that we may utilise our line, near 
the surface as it is, at a very small expense. We are told this can be 
done, and we ought to do it, and that is the object of this meeting—to 
give us the meens of doing it. What was speculative two or three years 
ago із now proved to demonstration —that our railway can be electrified " 
or adapted to electric traction, and that this can be done at moderate 
cost and in a very short time. Are we to doit? That will depend upon 
your vote to-day. We shall have to decide whether we shall carry out the 
extensive works ouraelves or put it up to lump-sum contract with respon- 
sible people. We do noi profess to be skilled in this matter ourselves. 
It is a novel departure, and, providing the speculator or contractor geta 
no undue advantage, the latter seems the only possible and proper course. 
I will propose a resolution that you accord your assent to the general ide, 
trusting us, if you think fit, to carry it out to the best of our ability. We 
have, in conjunction with the Metropolitan Railway Co., received tenders 
from the greatest electrical firms, not only in this country but elsewhere, 
and we are advised by Sir William Preece on the electrical branch, and by 
Sir John Wolfe Barry in other matters, to adapt electricity to this 
particular line, and your directors are themselves pretty well satisfied that 
this thing can be done, and will be done promptly and effectually, if you 
will vote the money. You will remember that we have already obtained a 
bill from Parliament in which certain powers are secured affecting capital 
—enother method, in fact, of dealing with this question of ways and means 
if our appeal to the shareholders should fail, as in our present condition we 
cannot afford to rely upon only one chance. Remember, there is a public 
duty thrown upon the company; it is not merely a matter confined to the 
immediate necessity of any particular class of shareholders. If we do not 
convert our railway to electric traction we must go on depreciating, and 
there will be no answer that I can find against other railways being pro- 
moted parallel with our own, with the express object of denuding it of ths 
traffic which it now possesses. The issue is too great for small considera- 
tions. This is one of those occasions when people who have got to bear the 
onus of initiating these measures must appeal to the confidence of the 
shareholders, without which, of course, they are helpless ; and I make that 
appeal to you on behalf of the board and for myself on this occasion. 
I now move: (1) “That under the powers of the Metropolitan District 
Act, 1897, and the Metropolitan District Railway Act, 1900, there be 
created and issued £500,000 ordinary stock of the company, and that the 
directors are authorised to issue such stock. (2) That this meeting sanc- 
tions the exercise by the company of their borrowing powers to the extent 
of £166,000 authorised by the Metropolitan District Railway Act, 1897, 
and the Metropolitan District Railway Act, 1900, by the creation and 
iesue of debenture stock with a fixed and perpetual preferential interest at 
such rate not exceeding 5 per cent. per annum as the directors may deter- 
mine, payable half-yearly." 

Mr. S. C. NOBLE asked if the resolutions were agreed to it was the 
intention to proceed with the clauses in the company's act by which they 
sought to confiscate the rights of the existing holders of perpetual prefer- 
ence &tock by а reduction of from 5 per cent. to 5) per cent. 

The CHAIRMAN replied that if .the shareholders sanctioned the 
resolutions, they believed they would be armed with sufficient funda to 
enable them to apply electric traction to their railway as it existed. 
Therefore tbe alternative methods would not be required. But if they 
could not raise the money iv the manner proposed they would have to go 
to the shareholders for a more stringent power—raising money, iu fact, 
over the heads, more or less, cf the preference holders. Their property 
could not be saved without more money, and unless the shareholders 
found the money, or enabled the directors to find it, they would be worse 
off than they were now. Ав to the finding of the money, it would be 
possible to enter into à contract with some of the great electrical con- 
struction and manufacturing companies, who might, in virtue of this 
£500,000 of ordinary and £166,000 debentures, enter into a lump-sum 
They had in hand a number 
of tenders from firms of high standing, and with great capital behind 
them, all anxious to get hold of this job. The electrical industry is in 
limited hands, It is somewhat complicated, but it is possible to enter 
into а contract with some of those companies, 
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Mr. RAWLINGS inquired if there was an American syndicate in con- 
nection with the word '* combination." 

The CHAIRMAN said there were some American people—the Westing- 
house Company, for instance, but they were only one out of а great many. 
The Board had tenders from all sorts of places—some from Austria, some 
from Germany, and some from firms in this country. The work would 
have to be done by a combination in the sense of going to some of those 
people in the manner he had described. 

Mr. WALFORD asserted that if the line was not electrified he believed 
that in a couple of years they would be in the hands of a receiver. 

Mr. ROBERTSON said they must have more capital, and the sensible 
and straightforward thing to do was to at once set about getting that 
capital. They must save their line, and it was only by that meeting giving 
the directors the power they now sought that they could save the line. 
If they travelled by the Central London Railway they found the difference 
in locomotion, comfort, light, and everything else, and that meant, other 
things being equal, that travellers would go by the Central Loudon rather 
than by tbe District. With а better system of locomotion, carriages, 
and lighting there was а good future for the District, but without it 
they must fail. 

The resolutions were then carried unanimously, and the proceedings 
terminated, : 


London Electric Omnibus Co. (Ltd.) 


An adjourned meeting of this company was held on Monday. Lieut.-Col. 
T. T. TURNBULL presided, and said that, when he accepted a seat on the 
board, and became managing director, the funds of the company were 
nearly exhausted, and many complicated questions had to be dealt with. 
These points had been cleared up now. The principal subject which had 
recently occupied the attention of the board was that of finding an omni- 
bus which could be run, not as an experiment, but on commercial lines. 
They believed that a suitable vehicle could now be obtained at a moderate 
cost, and had, therefore, sent out a circular to the shareholders advocating 
a scheme of reconstruction with a view to providing the necessary addi- 
tional funds. The circular had been received by the shareholders with 
favour, as only two replies were unfavourable. The idea was to regiater 
а new company with a capital of £100,000. 

Mr. HAWKINS thought before the old company was liquidated, more 
particulars should be given of the new class of omnibus proposed to be 
acquired. 

The CHAIRMAN said the omnibus they proposed to adopt would seat 
14 passengers, and would, it was believed, earn satisfactory profits. 

Mr. HAWKINS said originally the shareholders were promised as much 
with regard to the company’s then omnibuses and these had proved a 
failure. He wished to know the name of the company running the new 
type of omnibuses, aud asked if an example of the vehicle could be seen 
in England. 

The CHAIRMAN replied that one could be seen in this country, but 
he did not think it prudent to mention in public the name of the company 
now running them. He added that none of the new omnibuses would be 
purchased until they had undergone a practical trial of 50 consecutive days' 
running. In any case, unless the shareholders gave a decided opinion in 
favour of reconstruction, and supported the scheme in a practical shape, 


there would remain only one course open, and that was to wind-up th?) 


company. 
A motion for reconstruction, proposed by Mr. ARNOLD, and seconded 
by Mr. C. SPAGNOLETTI was eventually carried. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.) — Notice is given of an 
extraordinary general meeting of this company at Winchester House, 
London, E. C., on Monday, Jan. 14, at noop, to consider and adopt an 
agreement with the British Electric Traction Co., Ltd. (The terms of the 
proposed agreement are appended to the notice.) The notice continues : 
“ The British Electric Traction Co. is a large buyer of electric generating 
plant, cars, &c., and is anxious to associate itself with a manufacturing 
Compauy capable of meeting its requirements in this direction. "These 
requirements are of class which the works of the Brush Company are well 
adapted to supply. With the object of obtaining an interest in the Brush 
Company, the B.E.T. Co. offers to issue fully-paid ordinary shares, ranking 
for dividend as from April 1, 1900, to shareholders in the Brush Company, 
in exchange for fully-paid ordinary sbares of the Brush Company ravking 
for dividend as from Jan. 1, 1900, in the proportion of one £10 ordinary 
share of the B. E. T. Co. for 74 £2 ordinary shares of the Brush Com- 
pany, all transfer fees, &c., being borne by the B. E. T. Co. When an 
exchange involves fractions of a share of the B. E. T. Co., scrip will be 
issued for such fractione, and scrip for fractions amounting to a whole 
share will, within a limited time, be exchangeable for a certificate for a 
whole share. . . The market value of the existing £10 ordinary 
shares of the B.E.T. Co. is about £13. 5a., and of the £2 ordinary shares 
of the Brush Company about £1. 15s. ‚ To facilitate the carrying 
out of this arrangement four directors of the Brush Company 
(Messrs. А. Ayres, А. II. Sanderson, Col, F. G. Steuart, and E. Woods) 
have tendered their resignations conditionally ou the adoption of the 
agreement, the B. E. T. Co. undertaking to pay them £2,250 as compensa- 
tion for loss of office, subject to the Brush shareholders approval. Three 
of these vacancies are proposed to be filled by the appointment of Lord 
Vaux of Harrowden, and Mr. C. S. B. Hiltou nominated by the B.E.T. 
Co., and Mr. К Percy Sellon, general manager of the Brush Company. 
Mr. Slater Lewis has been elected by the board to fill the vacancy caused 
by the death of Mr. B. Н. Van Tromp. In the event of the agreement 
being approved. a further agreement (set out in the notice; is to be entered 
into, providiog for the supply of plant by the Brush Company to the 
B.E.T. Co. and its associated companies at fair current prices less a 
special comission of 5 per cent.“ 


ELECTRIC LIGHTING AND TRACTION CO. OP AUSTRALIA (LTD).— 
The first annual general meeting of thia company was held on Monday, 
Mr. J. B. Braithwaite, jun., presiding. The chairman said the transfer of 
the two properties at Melbourne had not yet been completed; but the 
delay bad resulted in the companies having obtained powers under a new 
Act of Parliament for the supply of electricity to the important suburbs 
of Melbourne for 25 years. At Geelong the Order in Council, in the name 
of the company, extended for a period of 30 years. The generating station 
at that town was completed, and the plant had been sent out. At 
Port Adelaide the company had taken over a small generating station, 
which had been run at a lose, but the revenue from which would no doubt 
be increased when current could be supplied from the central station in 
Adelaide itself. The accounts were rather meagre, as the profits from the 
Melbourne stations could not be included, owing to the delay in the trans- 
fer of the properties, The only items on the credit side of the profit and 
loss account were the premium received on the 20,000 preference shares 
issued, amounting to £10,000, and interest on deposits, £551. Against 
that the loss incurred in working the Adelaide undertaking amounted to 
£2,087 and expenses to £2,432, leaving a profit of £6,013. Out of this it 
was proposed to pay а dividend on the preference shares at the rate of 
6 per cent. per annum. Further capital would shortly have to be raised 
for the purchase of additional plant, mains, &c., and the matter was 
engaging the attention of the board. The report and accounts were 
adopted and the preference dividend declared. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


— —— 
AMERICAN ROLLER-BEARING CO. (LTD.)- -This company was registered 
on Dec. 22, with a capital of £15,000 in £1 shares (5,000 preference), to 
acquire from the American Roller-Bearing Со. and Mr. IL. W. Holmes 
a licence to deal with certain patents, and to carry on the business of iron- 
founders, engineers, Ke. The first directors are I. W. Holmes and 
M. F. Hill (both permanent), and three to be appointed by the subscribere. 
W. A. 8. BENSON & CO. (LTD.)— This company was registered on Dec. 22, 
with a capital of £55,000 in £10 shares, to acquire the business of art 
metal workers and manufacturers of electric light fittings, &c., under the 
style of W. A. Benson & Co. The subscribers are: *W. A. S. Benson, 
*H. C. Marillier, *J. Lovegrove, *E., Hinton, G. R. Benson, Mrs. V. M. 
Benson, and Mrs. K. P. Marilier. (“ First directors) 


BOARDMAN ELECTRICAL PATENTS CO. LTD.) Registered Dec. 24, 
with a capital of £2,000 in £1 shares, to carry on the business of manu- 
facturing electrical engineera, electricians, manufacturers of and dealers 
in electrical appliances, &c. The subscribers are W. C. Edwards, T. J. 
Edwarde, J. H. Coulaon, G. Cross, W. H. Harvey, W. H. C. Boardman, and 
F. R. Boardman (electrical engineer). 

COLEY ELECTRIC WORKS (LTD.) Registered on Dec. 22, with a capital 
of £2,000 in £1 shares, to carry on the business of electricians, mechanical 
and electrical engineers, &c. / 


EWART & SON (LTD.)—Registered Dec. 22, with a capital of £36,000 
in £l shares, to carry ou the business of metal workera, sanitary and 
electrical engineers, &c. Mr. G. Ewart is the first sole director. 

HIRE PURCHASE ELECTRIC WIRING CO. (LTD.).— Registered Dec. 22, 
with a capital of £10,000 in £1 shares, to supply apparatus for and con- 
nected with the transmission, distribution and use of electric curreut for 
light and power. ‘The subscribers are D. A. Clarke, Н. T. Rutter (con- 
sulting engineer), J. J. A. Feak, F. V. P. Rutter, O. Cloudesley, A. E. 
Black, and F. W. Black. The first directors are I. Mann, F. Inman, and 
H. T. Rutter. 

PARK BROS. (LTD.)—Registered Dec. 22, with a capital of £1,000 in £1 
shares, to carry on the business of electricians, electrical aud general 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— — - 


AGGREGATE, 


q No. 
tine. Week | 8 | Inc. f 

ended , 8 or Dec. weeks Amount. Ет 

1900-1, £ £ £ £ 
Aberdeen Corporation..., Dec. 29 666/+ 34 50| 21,168 + 3,076 
*Birmingham 'lramways.| Jan, 5 | 4,077 |+ 148| 26,117,442 + 4,942 
Blackpool Corporation.. „ 5 .221/+ 80 40| 28,418 `+ 7,584 
Blackpool and Fleetwood „ 5 193/+ 52 1 195 + 82 
Bolton Corporation ...... „ 6 1,800 .. 40 54,640 m 
Bradford Corporation...| „ 6 842 + 504 40 25,577 + 7,788 
Brisbane Trams ......... Nov. 21 | 1,871 |+ 309) 20 37,562 + 7,149 
Bristol Trams & Carriage Jan. 4 3,685 ＋ 918 1] 3,685 + 918 
Buenos Ayres& Belgrano Dec. 9 3,080 ＋ 506 23 57,776 + 65,729 
Central London Railway Jan. 5 5, 847 25 122,520 
City & South London Ry.“ „ 6 2,018 ＋ 874 1 2018 + 874 
Cork Elec. Trams ... К si x 6E 
Dover Corporation. . , 5) 180|+ 21! 40| 8930 + 572 
Dublin & Lucan Rr. 5! 70 141 1| 70 + 14 
Dublin United ....... . „ 4 5461|- 418 1| 5,461 5 
Dublin Southern Bist. „ 4| 736|x 130 1 736] 578 
Dundee Corporation . „ 2 | 660|4- 156! ... и 
*Glasgow Corporation . „ 5 11,555 1,715 1| 11,535 |+ 1,715 
Hull рана —€— „ 5 1,621|+ 939' 27| 38,135 720,722 
Liverpool Corporation...) Dec. 29 ' 9,134 | 2,514 52 415,378 + 57,403 
Liverpool Overhead Rly.| Jan. 6 1,543/+ 88 1| 1,543'+ 88 
*Sheffield Tramways ...... „ 6 2,78|-1060 1| 2878 + 1,060 


——— 


* Partly electrical, 
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engineers, &c. Amongst the subscribers are F. W. V., J. M., E. G., and 
T. Park (electrical engineers), who are the first directors. 


RIKER MOTOR VEHICLE co. (LTD.) Registered Dec. 22, with a capital 
of £1,000 in #1 shares, to manufacture, sell, let on bire, and deal in 
electric motors, cycles, velocipedes, vehicles, launches, flying machines, &c. 

STANDARD ELECTRIC CO. (LTD.)— Registered Dec. 22, with а capital of 
£10,000, in £1 shares, to take over the business of the Stendard Electric 
Co., and to carry on business as art metal workers, electrical and general 
engineers, electricians, manufacturers of electrical, scientific and other 
apparatus, &c. The subscribers are R. J. Green (electrical engineer), C. P. 
Gunn (electrical engineer), M. Maclean (electrical engincer), E. J. Baker, 
W. Taylor, Miss A. B. Macrone, and Mias M. F. Coombs, The first directors 
are R. J. Green, C. P. Gunn, and M. Maclean. 


CITY NOTES. 


—— 

MEMORANDA.—Bank rate 5 per cent. (since Jan. 5, 1901). Price of silver 

293d. per oz. (Jan. 10). Consols (24 per cent.) 97 iy —95j3 for money, 

9714-97 г, for account ; 24 per cent. 97—974 (Jan. 10). Stocks and Shares 

Continuation Days, Jan. 14 and 29; Ticket Days, Jan. 15 and 50; Pay 
Days, Jan. 16 and 51; Mining Share Carry-over Days, Jan. 11 and 28. 


OROMPTON & CO. (LTD.) — An interim dividend at the rate of 6 per 
cent. per annum for the half-year to Sept. JO (payable 28th inst.) has been 
declared. А 

ELEOTRIC CONSTRUCTION CO. (LTD.)—1n order to provide capital for 
further extensions this company are offering for subacription to the existing 
shareholdera 12,500 £2 7 per cent. preference shares at, £2. 15s. per share. 


MARCONI'S WIRELESS TELEGRAPH CO. (LTD.)—At an extraordinary 
meeting, held on Wednesday, the resolution passed on the 18th ult. 
altering the articles of association was confirmed. 

NERNST ELECTRIC LIGHT (LTD.)—The adjourned ordinary general 
meeting will be held at Westminster Palace Hotel, 5.W., on Friday, 
Jan. 18, at 2:30 p.m., and will be followed by an extraordinary meeting 
to approve a resolution for certain alterations in the articles of association. 


NEW ZEALAND BLECTRICAL SYNDICATE (LTD.)—A drawing of £1,500 
first mortgage debentures of this syndicate will take place on 18th inst. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
been asked to allow the further iasue of £177,951 sterling 4 per cent. 500 
year debenture stock of the Commercial Cable Co. to be quoted in the 
official list. The committee has also ordered the £250,000 44 per cent. 
first debenture stock of the Calcutta Tramways Со. ( Ltd. ), to be quoted 
in the list. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Present | AMounT | Last NAMB. | 


Amount, ОР Drvi- 
SHARE. | DEND, 
ELECTRICITY SUPPLY COMPANIES. 
100,000 1 one Bl’ckh’th & Gr’nw’ch D’st’ct Bleo. Lt.Ord.(fally pd.) 
6,000 10 10/0 Bournemouth and Poole Elec. Sapply Oed. ............. 
6,000 10 4/6 Do, 41 par Oant. Camalative Prot... .. 
470, Stock 44% Do, 44 por Oant. Dobenture Stock (red.) 
19,661 5 46 Brompton & Kensington Electricity Bapply Oni. 
12,000 5 3/6 Do. 7 par Cant. Preference ..... weis de — 
20,000 5 1/6 | Oalcutta Elec. Supply 9 (fally pa id). Pei 
50,000 5 4/3 | Oharing Cross & Strand Electricity Sapply Oorp. 5 
90,000 5 2/3 Do. 4% por Oant. Preferenoe ..... ө Wee didi Jada 
31,000 5 2/6 | Ohelaea Electricity Supply Ordinary .. ig 
£150,000 Stock 444 |* Do. 4k por Cant. Dabontare Siook (ral. TA 
$1,200,000 | $1,000 5% | Ohlcago Bilson lat Mort. 5 ) 3) yr. Gold tiga i" 
70,679 10 8/0 | Olt 9: London Electric Lighting Ord. 8 
40,000 10 67 6 per Cent. Camulative Pré. nó dee 
400, 00 Stock 5% * Do. Б par Cont. Dabentura Stock (rad) X | 
£200,000 | Stock - Do, 43% 2nd De». Stock Certs. (60% p 1.)(ra1.)| 
40,000 10 4/0 | Oounty of London and Brash Prov. Ordinary... ss 
20,000 10 6/0 Do. 6 por Cent. Cumulative Ргә!өгәпоэ........ 
£200,000] Stock 44% Do. 44% Dab. Stock Oorts. (all ol) (re l.) . X. 
10, )00 5 T Folkestone Electricity Sapply Co. Ordia d Е 
11,000 5 Hove Electric Lighting Ordinary . 
15,000 5 10% | Kensington and Knightsbridge Ordinary .. * 
10,000 5 6% Do. ö per Cant. Ist Praference ...„„е seseo . ͥ 
110,000 8 s» London Electric Supply Ordinary ....4 e ө... 
49,840 5 3/0 Do, 6 por Cant. Preferanco . I NES Xe es «o 
&250,000 | Stock 4% Do. 4 pər Cant. lst Mortgage Dabentaces. os 2 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. .................... 
,9220,000 | Stock 417 Do. 4k per Cant.Dab.Stock Firat Mortgage х1 
4250,00 Stock 347 Do. 3 per Cont. Mort. Dab. Stock (red.) . xl 
6,452 10 6/0 Notting Hill Elestrlo Wan exit decet өзө | 
10,000 5 5/0 | Oxford Bloctrio Ordinary е „осе оого «төө ondt 6 
300,000 1 IS ¶ diate дшн K 
£135,000 | Stock 5% | River Plate El. Lt. & Tr’ct’n, Ltd., 5Z lat Mr. BO. 
15,000 $100 82 Royal Electric Company of Montreal Shares . 
£115,500 100 44% |* р 45 per Cant. lst Mortgage Dabantaras 
40,000 5 5/0 | St. James's and Pall Mall Eisotrio;Ordlnary ..... А 
20,000 5 3/6 Do. 7 pər Omt. Рсәѓәсэпоз...... soso ies 
£:50,000| Stock 29/0 Do. 3} por Cont. Dabonture Stock | (red. T ery 
12,000 5 m Smithfield Markets Electric Supply Ocdlnsey.. —— 
£50,000 | Stock 4% Do. 4% Dabentures ....„. .. — 00500.00 
65,000 5 ice Soath London Rleotrlc 3: 10ріу Urdinacg .. Rb 
79,900 5 5/0 тиш л Био Наро Ordinary . ese e070 
29,618 Б ses Do. D».. T 8€ 94599592 TTT 9999 "99 ETT 
ELECTRIC RAILWAYS TRAMNAYS, &2. 
15,000 10 4/0 | Blackpool and Flest wood Tram waya...... eese eren .. 
£167,900 100 | 5% | Brisbane Tramway 5 per Cant. D»58ntura3 ....,,.. 
,000 10 74% Bristol Tramways and Carriage Ordinary ........... 
25,000 10 4% Do. CamalativaProfarence(fully pi) 
£100,000 | Stock 4% | Do. 4 per Cant, Dabentures . ss . . Xx 1 
13,600 10 | 5/0 British Columbia Electric Railway 57 Prof. 190908 e| 
60,000 10 6/0 BHiab Nl. TEA, QE «sve сесолае 58vab 562 5252: 
60,000 10 | 6/0 Do. 6% Cum. Pref. . 00 -96 «2050. 
£350,000 | Stock 5% Do. 6 per Cent. Perpot aal Dobeuturss ens 
40,000 з | 3/0 | Buenos Ayres & Belgrano 67 “A” Cam. Prat. 
27,500 5 ee | 0. ый: евини „„ (IT ETETETT ETTI teres 
£320,000 | Stock 5% | Do sper Cant. Deboniures . 
£120,000| Btock 57v | Do. 57 2nd Deb. Sv'k Prov. Carts. "(all pi. ) xà 1 
206,297 10 3/0 | Oentral London Ordinary ...... 2 
£355,000 | Stock 14% | Оњу and South London Railway Oon. Ordinary 
37,500 10 1/5,$| Do. Ordinary (Nos. 22,501 to 60,09)) ...... .. .. 
£150,000 | Stock 5% | Do. 5 per Oent, Perpetual Prefaranse (isl)... 
£200,000 | Stock 57 Do. (1838) e$ set 006 2406 960 ege 
£244,315) Stock | 4% | Do.  4per Cont. Parp staal Dabant ira. 
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GREENWOOD & BATLEY, Lid. 


LEEDS, 


ELEC TRICAL ENGINEERS. 


Four-Pole Motor List, но. 274 Е, 
NOW READY. 


ALL SIZES IN PROGRESS FOR EARLY DELIVERY. 
GREENWOOD ас BATLEY, LTD., LEEDS. 


IMPORTANT NOTICE. 


€ THE ELECTRICIAN ” 


lectrical Trades’ 3 


ESTABLISHED IN THE WEAR 1882. 


NEW NAMES AND ADDRESSES, 


CORRECTIONS TO EXISTING ENTRIES, 
SUBSCRIPTION ORDERS, 


ADVERTISEMENT ORDERS, 
MISCELLANEOUS INSERTIONS, =  — 


The NEW (10901) EDITION of the BIG BLUE BOOK 


(THE YEAR-BOOK OF THE GREAT ELECTRICAL ENGINEERING PROFESSION AND gegen 


Must be sent in AT 0 CE 


(latest date about January 21st). The book (with the vast number of new names and addresses and corrections to last 
year's entries which occur during January) will be published as usual about the end of January (corrected to January 81st) 
and will form the most complete and reliable work of the kind ever published. About 1,700 closely but clearly printed pages. 
Much additional matter relating to 


ELECTRIC LIGHT & POWER. 


9 


ELECTRIC TRACTION. 
MUNICIPAL TELEPHONY. 


Subscription Price, 6/9 post free (U.K.); British Colonies, 7/6; abroad, 8 / (United States, 9/-). Latest | 
date for Subscriptions (payable in advance) January 21st, 1901. Price after that date 12/6, postage extra:— 
U. K., @d.; Colonies, 16; abroad, 2/= (United States, 3/-). 


[17 


OFFICES: 1, 2 AND 3, SALISBURY COURT, FLEET STREET, LONDON, ENGLAND, 
AND ALL LEADING BOOKSELLERS. 


D 
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SPECIALITIES. 


WIRES and CABLES up to one square inch section of copper insulated with 
Vulcanised Indiarubber. 


LOW INSULATION VULOANISED INDIA- 
RUBBER combined with great Mechanical Strength, 
Durability, and suitable for Highest Working 
Pressures. The most Economical 
and Reliable Cable for 
Central Station 
Work. 


LEAD 
COVERED CABLES. 


CONCENTRIC CABLES 


of all Descriptions. 


BOARD OF TRADE CABLES. 


! 


i a 


rams? y AGENCIES and STOCKS in LONDON, BIRMINGHAM, and GLASGOW. 
Tet 8 we 
CONN KLEY evt SOLE MANUFACTURERS of “* BLAOKLEY** TAPE. 
pl THE BEST TAPE FOR OUTSIDE COVERING IN THE MARKET 


: -DYNAMOS 
| E 8 MOTORS 
= ELEG. DRILLS 


The THAMES IRONWORKS, SHIPBUILDING & ENGINEERING 60., Ltd., 


THAMES ELECTRICAL ENGINEERING WORKS, 


BLACKWALL, LONDON. 


„The Electrician ?? 
ELECTRICAL TRADES DIRECTORY 


AND HANDBOOK FOR 


19801 
Will be Published as usual about 
The END of JANUARY 
And will contain all the 
ADDITIONS and CORRECTIONS to NAMES 

and ADDRESSES which are made in the im- 

portant months of DECEMBER and JANUARY. 

50 of the changes in Names and Addresses 
for Directory purposes are effected in December 
and January—especially in January. 

New Names апа Addresses, changes in existing 
Entries, Subscription and Advertisement Orders, 
&c., must be sent in AT ONCE. Full particulars, 
In English, French or German, free by post. 


Offices: I, 2 & 3, Salisbury Court, Fleet Street, London, England. 


DAVEY, РАЛМАМ & CO.. L. Coucussrit, 


Engineers and Boilermakers. 
Speolality: STEADY RUNNING ENGINES FOR ELECTRIC LIGHT INSTALLATIONS. 


MAKERS OF Engines of all Sizes ир to 1,500 h. p. The “ECONOMICO Boiler is one of the best 
— — — eam generators before the publie not only 
Pertablo and Semi-Portable Engines for efficiency, but for Eeonomy and Durs. 
Semi-Pixed Engines and Boilers, | bility This Boller contains 
Worisontal Engines. good features and high qualities, and is 
vertical Engines and Boilers, BRING ADOPTED VERY LARGELY FOR 
Tandem Engines, Simple and Compound. | ONNTRAL ELEOTRIO LIGHTING STATIONS, 
friple-Expansion Engines, MILLS, and FACTORIES, be, WITH GREAT 
Gorliss and Trip Gear Engines, SUCCESS | 
Gorizontal Winding Engines, | Oornish, Lancashire, '' Essex,” Vertical, Loco 
Air Compressors. 7 motive, * Eoonomto, DN Water-Tube, 
.Gompound Portable & Semi-Fortabie Engines | | | Marine, and other Bollers, 
VV | D. P. 4 CO. ARE MAKERS OF NICH-CLASS ТАМ 
Compound Semi-Fixed Engines and Boilers BOILERS OF EVERY DESCRIPTION. 
Compound Horizontal Fixed Engines. SEGUE pat tal 
Se ALL RIVET HOLES DRILLED. 
- | 00000000000 
Telegraph Address:  PAXMAB,COLCB ESTER, Paxman à Patent Vx ' Economic” Steam Boner. BOILERS MADE UP TO 200ib WORKING PRESSURE, 
Oatalogue and full particulars, with Photos and Prices, post free on application bo 


DAVEY, PAXMAN & GO., Ld., Engineers, COLCHESTER. 


London Office: 78, QUEEN reni. csi i STREETZ E.C. 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, AND SCIENCE. 


ESTABLISHED, First Series (Weekly), 1861; 


Second Series (Weekly), 1878. 


N 0. 1,183. [vet xvi] 


CONTENTS OF THE CURRENT NUMBER. 


NOT cess reu ee eod ау 455 | ELECTRIC Power DISTRIBUTION 
: Contemporary Electrical Science, IN WORKSHOPS .................. 470 
Compiled by E. E. Fournier Universities and Post-Graduate 
D'Albe. Illustrated ......... 456 SGU olii rese А Се 8 471 
Electromagnetic Theory. By O. Electricity Works Accounts ... 475 
Heaviside. Continued ...... 456 | Prof. Slaby’s Tuned and Multi- 
The Paris Exhibition.—XIV. ple Spark-Telegraphy. Illus. 475 
Dlustrated  ................... - 459 | Practical Notes on Water Power 
"The Case for Electric Power for Electrical Purposes.— 
Distribution. By W. B Discussion ........................ 476 
Esson. Illustrated ........ ... 461 | Correspondence ................ ^ 476 
The Use of Aluminium as an Legal Intelligence ............. ^. 479 
Electrical Conductor, with Municipal, Foreign and General 
New Observations upon the Note ~ 480 
Durability of Aluminium and Trade Notes and Notices. 484 
Other Metals under Atmos- Companies’ Meetings and 
pheric Exposure. By John Reports . . . 486 
В. C. Kershaw, F. I. C. Illus. 464 | New Companies, & es. . 488 
Capacity їп Alternate-Current City Notes. sæ. —.—.— 489 
Working. By W. M. Mordey 467 | Companies’ Share List.......... _ 490 
NOTES. 
— — 


Pror. SLABT, by his recent lecture, reprinted in abstract in 
our columns to-day, has shown that the application of scien- 
‘tific reasoning to the problems even ofair-wire space telegraphy 
may lead to inventions elegant and valuable. Hitherto the 
development of this particular kind of wireless telegraphy 
has been left in the hands of experimenters who have 
seemed to the looker-on to have worked on blindly, though 
pluckily, apparently unguided by science and indifferent to 
its advancement. Prof. Srasy, though starting late, has 
more than overtaken his plodding predecessors, and has 
enriched science by his lucid exposition of the principles 
governing the action of the air-wire. He has merely substi- 
tuted thought for drudgery. His application of the simple 
principles set forth in his lecture to his beautiful invention 
of the extension-wire, has, besides, removed the difficulties 
attending those atmospheric discharges frequent in summer 
and disastrous to the efficiency and continuity of wireless 
telegraphic communication in thundery weather. We 
‘heartily congratulate Prof. SLABY upon the scientific and 
practical success to which his researches have attained, as 
well as upon the Imperial recognition which Mey have 
попа to him. 


— ͤ — 


The pleading of the London electric supply undertakers for 
an alteration in Rule Вб of the Board of Trade Regulations, 


FRIDAY, JANUARY 18, 


Prick SIXPENCE yk 


1901. Abroad, 8d., or 16 cente, or 800., or Topf. 


and whose hardships we have had occasion to allude to more 
than once in our columns, is taking effect. The regulation, it 
will be remembered, refers to changes of declared pressure, 
and lays down that no change shall be made in the pressure 
supplied to any consumer at the date the regulations were 
originally sent to the “undertakers” by the Board of Trade, 
except with his consent. A few cantankerous consumers did 
withhold their consent in the case of some companies desiring 
to change over from 100 volts to 200 volts, and the undertakings 
referred to combined to make a representation t» the Board of 
Trade on the subject. An advertisement was published in 
our last issue announcing that application had been made to 
the Board of Trade to alter the regulation to read as follows :— 


Declared Pressure at Consumers’ Terminals.—Before com- 
mencing to give a supply of energy to any consumer, the undertakers shall 
declare to such consumer the constant pressure at which they propose to 
supply energy at his terminals. The pressure so declared at any pair of 
consumer's terminals shall not at any time be altered or departed from, 
except in consequence of any authorised alteration of the corresponding 
standard pressure. In the case of а transformation of energy on the con- 
sumers' premises the undertakers shall give the consumer the choice of а 
supply at either of two different pressures, one of which shall be approxi- 
mately half the other, and in each case the preasure во chosen shall bs the 
declared constant pressure. Provided that no change shall be made in 
the pressure of the supply to апу premises which at the date of these 
regulations are supplied with energy by the undertakers except on such 
terms and conditions as may be agreed upon between the undertakers and 
the consumer, or failing ugreement, as may be settled by an arbitrator 
appointed by the Board of Trade. 


The words we have italicised are new, and it is proposed 
that they shall replace the words except with the consent 
of the consumers,” which are the objectionable ones in the 
present regulation. As a consumer will find it difficult to 
put forward a valid reason to object to the above change, it 
may be predicted that the amended regulation will soon 
become law, 
— 

The short Paper ani discussion on aluminium at the 
Institution of Electrical Engineers last week afforded a good 
example of the difference between theory and practice— 
between engineering on paper and the engineering of actual 
experience. Mr. Kersmaw read a most interesting Paper to 
prove that aluminium wire was already cheaper than copper 
wire if conductance were iaken as а basis of comparison, 
and that, except for its liability to corrosion in certain bad 
atmospheres it might economically displace the latter metal 
for overhead conductors. In his figures, however, Mr. Ker. 
sHAw had apparently forgotten that windage should be an 
important element in the calculation, and had made no 
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his aluminium lines. The fallacy of this was obvious. when 
Mr. Gavey got up and related how he had erected some miles 
—not merely 2ft. ‘lengths—of aluminium line, with the result 
that it had been blown down by the first severe gale. Nor 
does it appear that the difficulty of jointing has yet been 
solved. Experiment is needed before it can be definitely 
determined to what extent aluminium can replace copper for 
electrical purposes. To a large extent this must be of a 
practical nature, such as in the list of instances cited by 
Mr. Kersuaw in his Paper and in the trials which the Post 
Office is making; but there remains much to be done in the 
laboratory. A series of determinations is required of the 
relative conductivity and tensile strength of aluminium of 
various degrees of purity, and similar tests of the most pro- 
mising aluminium alloys. We had hoped that the result of 
some such investigations would have been brought forward 
in connection with Ме. Kersuaw's Paper. 


— — 


Newspaper science is usually of the broadest kind of 
humour, but for an exceptional example of the truly subtle 
kind commend us to the Daily Mail’s version of these Post 
Office experiments. As a good start our daily contemporary 
sagely substitutes “platinum” for “aluminium,” and then, 
under the mirth-provoking title, Copper v. Platinum," it 
proceeds as follows: 

А series of experiments are being carried on by the Post Office telegraph 
officials with the object of discovering whether platinum forms а good 
substitute for copper in telegraph and telephone wires. Platinum costs 
£130 per ton, and copper may be obtained at from £80 to £90 per ton, 
aud its greater lightness rendera it cheaper to use, and its conductivity is 
nearly as good as that of the more expensive metal. The tests have estab- 
lished the fact that the life of a platinum wire is shorter than that of a 
copper wire, as it is more susceptible to atmospheric action. The tests 
were carried out by setting up a 5-mile length of platinum wire near 
. Hanley, а neighbourhood in which the atmosphere is heavily charged with 
sulphurous vapours. It has been practically decided not to use platinum 
wire unless some means can be found to toughen it. 


== 


Turs spread of smatterings of scientific knowledge among 
the general publie, however, is frequently not merely humor- 
ous, but is also responsible for а number of ideas that are 
mischievous. Sometimes reports of deleterious effects of electric 
currents are endowed with a sufficient amount of verisimi- 
litude to enable them to be accepted by the lay press, or 
to be passed from mouth to mouth as new scientific facts. 
One of the latest scares of this nature is the statement 
that passengers travelling by electric tramways or railways 
are liable to have their watches spoilt by magnetisation. It 
is well known to electrical engineers that watches, unless 
specially constructed with non-magnetic parts, are per- 
manently affected by being brought once into proximity to 
a dynamo with powerful field magnets or a strong stray field. 
But traction motors, of course, are quite prevented by their 
iron cases from making their presence felt in such a manner. 
Notwithstanding this fact, it has been necessary for a large 
electric traction undertaking working in a town in the North 
of England to issue a statement that there was no ground for 
the belief that the watches of their passengers had been 
damaged by magnetisation. 


' 
allowance for a greater number of poles per mile required by 


Some curious things were said by well-known scientists at 
the recent conference of science teachers at Chelsea. Prof. 
H. E. Авмвтвомо, who is nothing if not original, wanted to 
abolish the word science, at all events from elementary 
teaching, and to have nous or ** knowingness " used in its 
place. Girls, he said, ought to be trained “in domestic 
knowingness "—whatever that may mean; and he thought 
the essence of their domestic education ought to be to learn 
“how to weigh things.“ Prof. LLOYD Morean, of Bristol, 
inclined to the view that a science teacher ignorant of 
psychology is something of a quack.” It surely augurs ill 
for the future of elementary science teaching when so much 
attention is paid to fads, and when faddists are in high places. 


—— • 7T:c . —ů—3jc 


Election of Vice-President of the Académie des Sciences. 
At the meeting on Monday, the 7th inst., a vice-president for 
the present year was elected by ballot. The vice-president was 
{о be chosen from one of the mathematical science sections. 
The number of voters was 56, from whom M. Bouquet de 1а 
Grye obtained 54 votes and M. Mascart one vote. 


The Royal Society.—The following were among the Papers 
down for reading at the meeting of the Royal Society 
yesterday: J. Evershed, on Wave-length Determinations 
and General Results obtained from a Detailed Examination 
of Spectra photographed at the Solar Eclipse of January 22, 
1898," and T. J. Baker, on The Thermo-Chemistry of the 
Alloys of Copper and Zinc." 


Cable Interruptions. Date of Interruption 
Lataki 


takia - Cyprus ——A.ũũF EEE é . June 21, 1899 
Pard—Maranamm eee rete . Mar. 2,1900 
Cayenne—Pinheiro _.................................... Nov. 26, 1900 
Pernambuco—dear& .......................›............ Nov. 29, 1900 
Falmouth — Bilbao ..................... tenente Dec. 28, 1900 
Marseilles— Barcelona . . Jan. 7, 1901 
Sbanghai - FoOCꝓæœ l aes Jan. 16, 1901 
Shanghai A ry Jan. 17, 1901 


The Boiler Explosion at the Crystal Palace District Electric 
Supply Co.’s Works. — The Board of Works has issued its 
report on the enquiry it made into the disastrous boiler 
explosion which occurred at the Crystal Palace District Electric 
Supply Co.'s works last July. In our issue of September 7, 
1900 (Vol. XLV., p. 749), we gave а full account of the enquiry 
and the decision of the Court. The report just issued is 
practically a repetition of what was published then, so there 
is no necessity to re-open the subject now. 


Wireless Telegraphy in the French Navy.—The Paris cor- 
respondent of the Morning Post stated, last week, that the 
French Mediterranean squadron had received orders to engage 
in а decisive series of wireless telegraphy experiments. All 
the vessels composing the fleet would, he said, be fitted with 
wireless telegraphic apparatus, and it was believed that, after 
these experiments, all ships in the French Navy would 
be similarly equipped. He added that the Mediterranean 
squadron was also to experiment with an improved system 
of electric light signals. 


Submarine Telephony.—Telegraphic despatches from New 
York announce that Dr. Pupin’s invention of a system of 
submarine telephony has been sold to the American Telephone 
and Telegraph Co. for $200,000 and $7,500 a year during the 
life of his patents. It will be remembered that Dr. Pupin has 
been experimenting on an artificial cable in which he intro- 
duced distributed artificial inductance as indicated by Oliver 
Heaviside in his writings. In August last we described and 
commented on Dr. Pupin’s experiments and gave extracts 
from the patents which are presumably the ones in question 
(see The Electrician, Vol. XLV., pp. 587 and 598.) Possibly 
we shall have further particulars by mail in the course of a 
few days. 


Wireless Telephony.—It will be remembered that Mr. Gavey 
recently described some experiments in which he had 
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succeeded in telephoning— whether by conduction or electro- 
magnetic induction — between two stations 8 miles apart, by 
means of two parallel wirés 750 yards long terminating in 
earth- plates and not connected together. The Figaro and the 
Paris correspondents of the English daily newspapers are, 
however, very enthusiastic about some similar experiments on 
& much smaller scale, made by M. Maiche and sensationally 
announced by M. Gauthier. In this case the distance over- 
come was about 1,000 yards, and the distance between the 


earth-plates of each station 25 yards or 80 yards. A special | busier; and this із 1901. 


transmitter was employed and an ordinary receiver. 


Australian Cable Rates.—The Eastern Extension, Australasia 
and China Telegraph Company notifies that the Government 
of New South Wales has now accepted the agreement entered 
into last year by the Governments of South Australia, Western 
Australia and Tasmania with the Eastern Companies for 
establishing an alternative cable to Australia via South Africa. 
Consequently, the reduced rates recently announced (The 
llectrician, Dec. 21, p. 302) for telegrams exchanged with 
South Australia, Western Australia and Tasmania (8s. 6d. per 
word for Ordinary messages, 2s. 6d. for Government messages, 
and 1s. 4d. for Press messages) will be applicable to telegrams 
exchanged with New South Wales on and after February 1st. 
Telegrams for Victoria, Queensland and New Zealand will 
continue to be charged at the old rates. 


Obituary.—It is with deep regret that we announce the 
death of Mr. О. E. Grove on Friday last, from an attack of 
typhoid fever. Mr. Grove had many personal friends in the 
. electrical profession by whom his loss will be keenly felt, and 
the industry has moreover been deprived of an able and ener- 
getic worker. As chief electrical engineer at the Thames 
Ironworks, Mr. Grove has been responsible for many important 
contracts, and he will also be remembered for his energetic 
championship of the three-wire system during the discussion 
on Mr. A. К. Baylor’s Paper оп “ Some Recent Developments 
in Electric Traction Appliances“ at the Institution of Eleo- 
trical Engineers in April, 1897, and his own important Paper 
** The Electrical Equipment of Ships of War,“ read before the 
Institution in April last. Mr. Grove, who was in his 88th 
year, was a Member of the Institution of Electrical Engineers, 
and an Associate-Member of the Institution of Civil Engineers. 
He also acted during the last few months as honorary secretary 
of the Electro-Harmonic Society. 


The Proposed American Pacific Cable.— Our contemporary, 
The Electrical World of New York, remarks that it is alleged 
that in the interests of the American Steel and Wire Co., the 
Amalgamated Copper Co., and the Western Union Telegraph 
Co., agitation to secure the adoption of the Philippine 
cable bill is in progress at Washington. The cable is to 
extend from the Pacific Coast to the Philippines, touching at 
Hawaii and Guam. The bill, as now drawn, provides that 
the cable shall be owned and operated by an American 
company, that it shall be manufactured in the United States, 
and that it shall be laid by vessels flying the American flag. 
The only opposition which has thus far appeared to the 
bill has come from: the Democrats who have advocated 
the ownership of the cable and its operation by the 
Government. Should it be decided that the Government 
should lay the cable, it is not at all likely that a change would 
be made of the clause which provides that the cable shall 
be of American manufacture. The first cable is approximately 
estimated to cost about $11,000,000, the second cable the 
same figure, and other connections costing about $600,000 
additional. At the present time the only concern in the 
United States, it is asserted, that could turn out the entire 
cable within the stipulated time of five years, allowing a year 
at least for laying and making necessary connections, is 
the American Steel and Wire Co. Some of the other well- 
known cable manufacturers are understood to stand ready to 
do the work. | 


The Telephone Muddle.—An indignant frequenter of Fleet- 
street directs our attention to a passage in the life of 
Sir Charles Bright, wherein it is related how he performed 
the remarkable feat of laying the underground wires of 
Manchester in a single night. ‘It was essential,“ во the 


account reads, ‘‘ that the traffic of so busy а city should be 
interrupted as little as possible. In one night [between 
10 p.m. and 8 a. m.] he had the streets up, laid the wires, and 
had laid the pavements down again before the inhabitants 
were out of their beds in the morning. He was then but 19, 
and received great credit in the public journals, notably in 
The Times, which made this piece of work the subject of & 
leading article.’ Our correspondent continues: This 
was in 1851. Manchester is a busy city, but London is 
In a letter to his sweetheart 
Bright, telling her all about it, says: ‘I was pleased at the 
speed which I had calculated before on doing it in. The plan 
was & new one of myown.’ He might well be proud of it, 


| for at that time he had no examples to go upon, as we 


in these days have in abundance. Let after 50 years’ 
experience the scandalous condition of one of the main 
thoroughfares of this metropolis for weeks and even months 
past testify only too plainly that either we have learnt nothing 
or we are wanting the man.” Our correspondent concludes 
by pronouning the whole work, like the scheme which it is 
intended to carry out, a piece of magnificent blundering. 
Although we cannot agree with our correspondent that the 
two cases are parallel, we publish his remarks as an example 
of the present state of public opinion эп the matter. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. | 


TO-DAY (FRIDAY), January 18th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Annual General Meeting at Storey’s Gate, when the adjourned 
discussion on Mr. Н. A. Humpheys' Paper on “ Power Gas and 
Large Gas Engines for Central Stations" will take place. 


Roya. INSTITUTION. 
9 p.m. Evening Discourse by Prof. Dewar, F.R.S., on Gases at the 
Beginning and End of the Century.” 


TUESDAY, January 22nd. 
ROYAL INSTITUTION. 


8 p.m. Afternoon Lecture II.: “On Practical Mechanics: First 
Principles and Modern Illustrations, by Prof. J. A. Ewing, F. R. S. 


WEDNESDAY, January 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS,—STUDENTS’ SECTION. 

7:30 p.m. Meeting at 28, Victoria-street, S. W. Papers to be read: 
(1) * Electro-Chemical Exhibits at the Paris Exhibition," by 
Maurice Solomon. (2) “ Accumulators at the Paris Exhibition, 
by J. H. West. 

INSTITUTION OF ELECTRICAL ENGINEERS.—BIRMINGHAM LOCAL SECTION, 

8 p.m. Inaugural Meeting at the Birmingham University. Dr. O. J, 

Lodge, F.R.S., in the chair, will deliver his inaugural address. 


"SOCIETY oF Авт». 
8 pm, Ordinary Meeting. Paper to be read: The Proposed High 


Speed Electrical ‘ Monorail ' between Liverpool and Manchester," 
by F. B. Behr. 


THURSDAY, January 24th. 
RovaL Socrgry. 


4:80 p.m. Ordinary Meeting at Burlington House. 
INSTITUTION OF ELECTRICAL ENGINBERS.—DUBLIN SECTION. 
7:30 p.m. Ordinary Meeting at the Royal Dublin Society. 
INSTITUTION OF ELECTRICAL ENGINEERS, 

8 p.m. Ordinary General Meeting. Adjourned discussion on Mr. 

Mordey's Paper on Capacity in Alternate-Current Working." 
FRIDAY, January 25th. 
PuHysicaL SocrETY. 

ó pm. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) The New Physical Laboratories of the 
Royal College of Science," by Prof. A. W. Rücker. (2) “ Note on 
an Absolute Method for Determining the Hygrometric State of 
the Atmosphere,” by E. Н. B. Wade. (5) Exhibition of an 
Experiment on the Migration of the Ions, by S. W. J. Smith, 

INSTITUTION OF JUNIOR ENGINEERS, 

8 p.m. Meeting at Westminster Palace Hotel. Paper to be read; 

“ Railway Construction," by A. Ross. 


SATURDAY, January 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
Visit to the works of the Indis Rubber, Gutta Percha and Telegraph 
Works Co. (Ltd.), Silvertown. 
INSTITUTION OF JUNIOR ENGINEERS, 
7pm. Anniversary Dinner at the Westminster Palace Hotel. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еосвмієв D'Arsz.] 


_ Coherers.—Rontgen rays often exert an apparent influence 
upon the resistance of coherers. Thus C. Jensen mentions 
that when he introduced a Róntgen tube into the secondary 
circuit of an induction coil a Kohl detector for wireless tele- 
graphy showed an immediate response. The response occurred 
even after taking all kinds of precautions against stray sparks, 
but it was entirely obviated by enclosing the Róntgen ray tube 
in a box with an aluminium window, through which X-rays 
could freely penetrate. It is therefore clear that X-rays alone 
do not produce the effect described. The real cause of the 
effect upon the coherer was, after much investigation, found 
to lie in the appearance of “gliding sparks" inside the 
Röntgen tubes themselves. These gliding sparks play about 
the metallic conductors within the tubes, and appear to glide 
to and fro along them. That these sparks are the true cause 
of the phenomenon is made probable by the fact that the 
appearance or non-appearance of the response depends upon 
the position of the point at which the sparks appear with 
respect to the coherer. Preliminary experiments with Becquerel 
rays show that they have no influence upon coherers. 
[C. Jensen, Phys, Zeitschr., January 5, 1901.) 


New Interrupter.—W. A. Hirschmann has put upon the 
market a new interrupter which involves the use of mercury, 


but not as a conductor, as its function is that of amalgama- 
ting the two copper surfaces forming the contacts. In the 
diagram (Fig. 1) H represents a hollow piece of ebonite 
revolving on the shaft A, and provided with two copper con- 
tacts M, provided with inlets into the interior of the ebonite as 
shown at T and U (Fig. 2). The other contact C is pressed 
against the former by a spring F. B is an opening in the 
ebonite block which is below the level of the mercury. It is 
во arranged that it scoops up the mercury into the interior of 
the block, and presses it out through the apertures at T and U. 
The contact P then spreads the issuing mercury over the con- 
tacts M, thus keeping them in good condition. The apparatus 


works noiselessly and well in an accumulator circuit or a 
110 or 220-volt supply circuit. 
[W. A. Hinscumann, Phys. Zeitschr., January 5, 1С01.] 


Motion of an Electrified Particle. —E. Riecke has investi- 


gated the case where an electrified particle or ion moves in a 
magnetic field upon which an electric field is superimposed, 
both fields being uniform. The result of analysis shows that 
the particle moves along a cycloidal curve. In the diagram, 
OF is the direction of the electric force, and ON is normal to 
OF and to the magnetic force. The projection of the path of 
the particle upon the plane FON is the curve 7. The axis of 
the cycloid is a parabola, the generating curve is no circle but 
an ellipse, and the arcs of the cycloid expand during the motion. 


F 


These results have an important bearing upon the phenomena 
in the vicinity of the cathode, the changes in luminous layers 


under magnetic influence, and the theory of the aurora. 
[E. Беске, Phys. Zcitschr., January 5, 1901.) 


Sparking Distance between Plates.—The researches conducted 
by Б. F. Earhart on this subject are not correotly described 
by their title, since it was found practically impossible to 
employ true surface plates for the simple reason that the 
pressure required to press out the last traces of air between 
the plates causes strains in them which mar their flatness. 
The author, therefore, had recourse to an approximation by 
substituting for one of the flat surfaces that of a steel bicycle 
ball, heavily nickel plated and 24mm. in diameter. The ball 
was fixed in one position, and a flat metallic surface was 
moved close up to it, the displacement being measured by an 
interferometer mirror attached to the flat surface. The results 
are curious and interesting. The “ static” discharge potential 
increases very slowly from contact to about 0:2 micron, the 
curve being a straight line. After that-distance a sharp bend 
occurs in the curve, which becomes another straight line at a 
considerable angle to the first portion, and indicates much 
higher discharge potentials. That happens in air at pressures 
of from 1 to 8 atmospheres, the discharge potentials being less 
at the higher pressures. With a pressure of 15 atmospheros 
the break occurs at about 0:5 micron. In CO, the phenomena 
are substantially the same. 

[R. F. Елвнавт, Phil, Mag,, January, 1901.) 


ELECTROMAGNETIC THEORY.—CXXI.* 
BY OLIVER HEAVISIDE. 
(Continued from page 200.) 


§ 482. When electrification moves along a straight line, the 
magnetic force generated is in circles centred upon that line, 
in planes perpendicular to it. One datum, the intensity of 
magnetic force at distance from the axis and distance z along 
itis sufficient to specify H. The characteristic E NE also 
suffers a reduction in the number of variables by the sym- 
metry, E being representable by an axial component and a 
radial component. Say z is along the atis, x and y trans- 


* All rights are reserved. 
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verse; then = (), and the characteristic of the 2 
component is | 
14 ў dE dE Pp 


rdr dr dB а 


(1) 


This allows the immediate use of Bessel functions. Let 
2 D d* 
77.94 der (2) 
then the characteristic is 
1 d dE __ ў 9 
‚ vue и ТЕ B 
of which the solution is ; 
E=1,(qr)A + K,(4r)B, i (4) 


where A and B are any fanctions of t and z. 

It being supposed here that E means the axial component 
of E, let F be the transverse component; then the second 
circuital law is fully given by | 


dF 4E 


5 = – ppH, (5) 


if H is the intensity of H. But the first circuital law has two 
representatives, namely 


(6) 


These equations (5), (6) are best obtained by immediate appli- 
cation of the circuital principles to elementary circuits. It 
follows that - 


1 d dH 
„ = таг 


cp dE 

Hel. (7) 

The second of these is an obvious consequence of the second 

of (6). The first one is proved by inserting E according to 
(4), and then using (8). 

These general equations (4) and (7) apply to other problems 


besides the present one, to straight round wires and | 


tubes for example. (El. Pa., Vol IL, p. 175). But we do 
not require such complication as is then involved. Let there 
be no external interferences or boundaries or changes of 
medium. Then we have only one set of solutions, and we do 
not want the I, function in (4), but only the K,. Or, if there 
was first an external boundary, its removal to an infinite 
distance would cause reflections to disappear and the J, 
function to drop out. That is, all we want now is given by 


E=K,(q)A, Fa - кел (8) 
LP d ; 
u- RA, (9) 


with one function A, which must be found to suit given 
conditions at the axis. | 

Now the motion of а point-charge or electron along the 
axis obviously comes under this theory. Also, I have pre- 
viously shown how to algebrise the special forms assumed in 
this case, without direct reference to a point-charge, however. 
(El. Pa., Vol. IL, p. 456; E. M. T., Vol. II., p. d бо, by 
now pointing out how to construct the operational solution, 
and previously how to algebrise it, I might consider the 
matter essentially completed, and leave the working out of 
details to my readers. Perhaps, however, they will be more 
satisfied if I continue to elaboratethe subjeot. Besides, there 
are various other matters to be noticed in connection. So I 
continue. 

To find A. If О is the electric current impressed at the 
<i the circuitation of H must be C when r is reduced to 0. 

at is, 


der K,(qr)A=C, when „o. (10) 
Ог, дх°Р( - 2A = C, therefore A и. (11) 
1 єр 
Using this in (8), (9), we get 
2 
B= -}2K (uC, F--l7H | 
cp cp 2 (1 2) 


4 
H=- i Bear). 


giving E, F, and Н in terms of C, which may be any function 
of z and t. What we have to find is K,(gr)C. The algebri- 
sition may be effected in a good many cases, immediately 
in simply periodic cases, but more difficultly in more 
interesting cases. If C is a convection current, and it is 
written = cu, then с may mean the linear density of electrifi- 
cation moving along the line at speed и. But there may be 
two convection currents. In any case, it is the second of 
equations (8) that finds the linear density of electrification, 
which is 2rrcF. 

Regarding the use of the K,(qr) operator alone, a caution is 
needed which is of some significance. I, (r) is finite at the 
axis, infinite at oo, when qr is numerical; whereas K,(qr) is 
infinite at the axis, and vanishes at infinity. This seems a 
sufficient reason for excluding I, when the source of disturb- 
ance is at the axis, and there is no external interference. For 
do not the waves expand, and so decrease in intensity as they 
go out to infinity? Certainly they do, but that is not the 
real reason for using K, The true reason is because K,(¢r) 
is the operator appropriate to an outward going wave. The 
disturbance need not always vanish at infinity. There may 
be a wave front of infinite intensity, and which remains always 
of infinite intensity. (See Vol II., pp. 240, 257, for the parts 
played by H, and K, in inward and outward waves.) There is 
a similar property in plane waves, when there is no attenuation 
at all. Thus, (t) (t- r); во e is the operator for a 
positive wave, q meaning /r. Now є vanishes at infinity, 
but the disturbance does not, if it can be imagined ever to get 
there, which is a separate question. 

The Ko (gr) operator is the cylindrical analogue of є for 
the plane. The analogue of «* for a negativé plane wave is 
H,(qr). This is appropriate when a wave travels towards the 
axis from an external source. 

Nevertheless, the I,(qr) function can be properly used 
instead of K,(qr) to obtain a wave coming from a source at 
the axis, provided we know what the disturbance there is. 
This is not the same thing as the strength of source. The 
I, function is compounded of both Ho and Ko. The disturb- 
ance at the axis is due to inward and outward waves. 
Knowing it, then I,(qr)E,=E, finds E, from E, In the 
purely mathematical agpeot, these relations of H, and K, to 
I, are rather obscure, but the wave theory throws light 
upon them, and makes the two divergent functions useful 
working agents. 

§483. Returning to equations (12), there are two differentiators 
in the operator q. ut in the important case of steady 
motion, there is an effective reduction to one differentiator, 
which makes the algebrisation quite easy for an electron. 
Thus, let C- C, and C, be a function of z only. Then 
C is the same as C, in shape, but travels at speed v along the 
z-axis, making C fe- ut). In another form, we may say 
5 -F(t-z/w. This way is sometimes more con- 
venient. Ft) is the value of C at the fixed origin 2 0, and 
may be the given datum. In either case, if d/dz = A, d/dt =p, 
we have 


"RR пм 0, (18) 
: м? 
if M=—-1, (14) 
and both A and q are expressed in terms of p. Equations 
(12) become | 
E = jer Hak (22r) С, (15) 
си и 
d, (Ap? 
— amnu T ЙУ 
Н 6° ES u ) Co» (16) 
Е = Hjcu, (17) 
where О, is the value of C at 2 = 0, a function of the time. 
Now let 
1 2 
0-Е, (2 С, (18) 
then the preceding equations assert that 
Bec AU PS ,, Hau. (19) 
dz’ е dr’ 
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These equations may be compared with $ 468. They show 
that U is the travelling potential, and that the electric force 
is derived from it in the eolotropic manner there described, 
and that H=VuD. The operator - * merely does the 
iranslation. 

We have therefore to determine U according to (18). 
First of all, for a travelling electron—a charge Q moving at 

u. Suppose that it passes the origin at the moment 
t=0, then Co = 9р1 operationally expressed. This makes 


U= nem K,(q7)p1. (20) 
which has been already algebrised. But as it is shortly done, 
it may be here repeated, for completeness.. 


Let g be any differentiator, say with respect to the variable /, 
then in | 


K(qr)gl = e" (=. (1 


` 


1? 173? 
Bar 2489 ). «Jat 
_ (2) dt r^ 18 ) 

пт) =? Өт ry» 


= (TN AIH) dale) — 

Ar) т r, 2.4 N27 

P —6 0 ( F 17 2 * E 
me ( Pu „ — 
Сот л) 1+5, та p 2r /' 


That is, finally, K | ОГИ d 
| 1 = _ aaa (21) 


Applying this to (20), we have д = Ар/и, во I тА. This 
makes | 
Jes lc 


Әлс (wit? N 
This is the potential at the plane of the origin. It is zero 
before the moment t = 0, and later is given by (22), but only 
provided ut is not less than Ar. We assume u to be positive; 
then the operand 1 in (20) begins at the moment f= O; and 
then again the. operator є turns ut to ut Ar, so that ut — Ar 
begins with the value zero. | 

Finally, if V is the potential at the point z, r, we have 

„U Q@ 1 -— 
| Е (ut — 29 N 2з) 
provided (иФ—) is not less than Ar. This confines us to 
e ene behind the travelling electron, outside which we have 

The above argument appears to be perfectly distinot in all 
respects. But it is necessary to carefully note the underlying 
assumption, and its consequence. Thus, at the beginning, 
the assumption C= F(t- u) implies that the electron has 
been in motion for an infinitely long time before it reached 
the origin. That is why we obtain а travelling steady state 
of E and H. No information is given as to how it was arrived 
at a long time previously. To show that, a different operand 
for C is required, showing how the electron passes from rest 
to the state of uniform motion. 

Closely connected with this problem is that of a moving 
infinitely long line of electrification. Let o be the linear 
density and v the speed (positive), and let its free end reach the 
origin at the moment t=0. Then C, jumps from 0 to the 
value си at the moment ¢=0, and remains at that value for 
ever after. Therefore . | 

c Ат—Р 
0-2) (24) 
is the potential at the plane of the origin. It only differs from 
(20) in the absence of p/u. We have, instead of (21), 


12,0, JE 
pu D apes 
Kr)! = 21061: + A/ 5 I). (26) 


This may be proved in the same way as (21) was proved. 
But it is unnecessary to go through the work, because having 
the operand 1, now instead of pl, only requires us to integrate 
the former U solution from 0 to t. 80 


Us @ 


2 log E Е VG) -1 


and then V is got by changing ut to ut—2, as before. 


(29) 


(26) 


is really (28), in which ni stands for d/dt. 


Now for a change. Apply harmonic analysis to the opera- 
tional solution (20), and see what we come to, and whether 
the definite integrals are recognisable. We have 

pial | сов nt dn. (27) 
TJ о | 
Use this operand in (20), and work by differentations. 
Assume that p = ni is true in the K, function, making 


U=- 2 J KRE) сов nt dn, (28) 
те 0 i ; 


where i is the differentiator p/n really, but has to be worked 
according to = —1. Now we at once note that if А? is 
negative, that is, и<о, the argument of the K, function 
becomes real. Say к= Ai, and к=(1—1Л%)%, then 


Е knr 
“у A . (%) cos nt dn, (29) 
which is а real integral without further change. 
Now we know, $463, that the solution is 
: (80) 


Ire (c f i 
because changing ut to ut —z produces the proper ellipsoidal 
solution about which there is no difficulty. We conclude that 

K (25 E ЖЕН 81 
|А AW озан (wt + rèi jè En 
On consulting Gray and Mathews’ “ Bessel Functions," 
p. 227, I find this integral given, ascribed to Basset. So far 
good. Then how does the doubling of the formula take place 
when vv? The 47 in (30) has then to become 27. 
Go back to (28) with А real. We have 


K (xi) G,) – $J,(2), 
when x is real. (Vol. II., р. 258.) So (28) is 


v-.9 f | a) cos nt + x (2) gin ма, (88) 
и и 


(32) 


4. o 


which is & real integral, A being real. Now our U in this 
case is zero when ¢ is negative, and since the second part 
changes sign, whilst the first does not, when t is made positive 
it follows that 


а Алт " u 
W 34 
|, T (s) ein nt dn ae 09 


E Anr м 
| : G, ( г) cos nt dn = (UE — u (85) 

The first of these (34) I find in Gray and Mathew ascribed to 
Weber. The second (85) I fail to find, so for the present 
I will ascribe it to myself. | 

Thus, as u passes from less than v to greater than v, the 
value of the integral doubles itself. This would not perhaps 
be a correct way of putting it if the integral were purely 
algebraical, for we must consider that the integral concerned 
Strictly it takes 
two forms, one of which gives double the result of the other. 

Observe, too, that the symbol i has had two distinct meanings. 
In (82) it is algebraical. In (28) it is a differentiator. Both 
follow #= —1. Although they have not come into conflict, 
it may very easily happen that such will happen in investi- 
gations of this class, involving definite integrals and harmonic 
analysis; and to avoid error, it is desirable to be guided by 
the conditions of the physical problem concerned. That 
will strengthen the weakness and ambiguity of the purely 
mathematical machinery. 

If we employ the other method referred to above, making 
C = f(z ut) = “0, where C, is a function of z at the initial 
moment, and C what it becmes at time ¢ later, we eliminate p 
and use A instead. The reasoning all through is quite similar 
to the above, and the results are the same. But this way of 
working I did not find so easy to follow in the particular pro- 
blem of a moving electron on account, of purely technical diffi- 
culties of the kind just mentioned, and the fact that the solution 
admits of a double interpretation. The conical wave may be 
either expanding or contracting, although only the expanding 
wave can be imagined to arise naturally. 

(То be continued.) 
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THE PARIS EXHIBITION.—XIV.* 


(BY OUR SPECIAL CORRESPONDENT.) 


During the last few years there has been an enormous 
spread in the practice of electrio driving in workshops, and 
it was therefore to be expected that a large number of elec- 
trically-driven machine tools of various classes would be shown 
at the Paris Exhibition. In the early days, dynamos were 
driven by belts or ropes from any mill engine, in many cases 
off countershafting, and the maker of the engine knew nothing 
of {һе purpose for which it would be em ployed, while it was 
considered immaterial by the dynamo maker how his machine 
was driven so long as its armature made the requisite 
number. of revolutions in а minute. Now, however, the 
engine is designed to drive the dynamo directly, and the dynamo 
is designed to be driven directly by the engine. Machine 
tools appear to be going through the same phase, but at 


‘a As Е т 
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Fic. 90. —ELECTRICALLY-DRIVEN SLOTTING MACHINE MADE BY THE 
SOCIÉTÉ GRAMME. 


a slower rate. Direct driving is а course not always 
feasible in their case, but we have a right to expect 
that their makers will soon realise the fact that, at all 
events'in the case of tools for heavy work, the motor and 
the tool should be combined in one machine, and not be con- 
sidered as two independent items to be connected by the user 
in whatever manner may occur to him. Several fine speci- 
mens of American machine tools were exhibited at Paris, but 
I believe that not one had an electric motor fixed on its bed- 
plate. On making inquiries from some of the exhibitors, I 
was informed superciliously that they were not makers of 
electric motors, and that their machines would do equally 
good work, however driven. German firms also exhibited 
machine tools, but in their case also no special provision was 


made as a rule for electric driving. Some neat applications: 


of electric motors for this and similar purposes were shown, 
however, by the Société Gramme. Fig. 90 is an electrically 
* Previous articles appeared in The Electriciun of July 20 and 27, 


August 3, 24 and 31; September 14 and 28 ; October 5, 12, and 26; and 
. November 2, 16 and 50, 1900. 


driven slotting machine, and Fig. 91 а blacksmith's forge in 
which the fan is driven by an electric motor. The small set 
shown in Fig. 92is another interesting exhibit shown by this 
firm. It is a neat and compact 3 н.р. dynamo driven by a 


Fic, 91.—BLacKSMITH’S FORGE FITTED WITH ELECTRICALLY-DRIVEN FAN 
MADE BY THE SOCIÉTÉ GRAMME, 


petroleum motor and intended for temporary purposes. The 
set is extremely small and very light. 

Fig. 98 illustrates a machine for stamping the slots in 
armature core discs, exhibited by Messrs. Ganz & Co. 


Fia. 92.— GRAMME THREE HORSE-POWER DYNAMO DRIVEN BY PETROLEUM 
"5 i ENGINE. 


There are two motions, the 'alternating movement of 
the stamp, which is actuated by an eccentric rod, and 
the rotation of the core itself, which is advanced and 
Stopped in correspondence with notches in an intermittent 
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feed-motion wheel. A new machine for the same purpose | down the number of revolutions as much as possible for a 
but in which the discs were fed to the stamp automatically | given power, there are several vane wheels with their sur- 
by means of vacuum suction washers, was exhibited by | rounding system of passages, and these are allon the same 
Messrs. Siemens and Halske, and attracted considerable 
attention from the engineering visitors to the exhibition. 


— 


Fic, 94, — SULZER HIGH-PRESSURE CENTRIFUGAL PUMP, 


shaft and within one chamber. The water flows out from 
the first set of passages to the second vane wheel, and во 
on, each wheel increasing the pressure. 


Fic. 98.—GaNz & Co.'s CORR SLOT STAMPING MACHINE. 


T wo electrically-driven pumps shown are worthy of special 
mention. One was a high-pressure centrifugal pump (Fig 94). 
made by Messrs. Sulzer Bros. It is designed for a speed of 
900 revs. per min., being directly driven by an electric 
motor, and to lift 1,540 gallons per minute to a height of 
213ft. The pump was destined for pumping water for 
drinking purposes at Goldstein, Frankfort-on-Main, and 
the firm undertakes to manufacture similar pumps with a 


Fic. 95.—GeneraL VIEW ОР " RIEDLER Express Pump.” 


lift up to 500ft., and claims an efficiency of 75 per cent. The other pump was a reciprocating one, but was never- 
in its pumps of this type. Concentric with the vane wheel, | theless designed for high speed, being coupled directly to 
a system of passages is built within the pump chamber in | an electric motor, without intermediate gearing. It was 
which a part of the velocity of outward flow from the vane | exhibited by the Allgemeine Elektricitäts Gesellschaft, having 
wheel is employed to produce pressure. In order to keep! been constructed according to the patents of Profs. Riedler 
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and Stumpf. A general view of the “ Riedler Express Pump 
is given in Fig. 95, and a section in Fig. 96. The plunger р, 
when moving in the opposite direction to the arrowhead in 
Fig. 96 causes the water to flow out of the suction chamber e, 
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Fic. 96.—SEcTION oF RIEDLER Ромир, 


through the suction valve s, and into the actual pump cham- 
ber л. As the plunger moves in the direction of the arrow- 
head, the water flows through the pressure valve r into the 
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Ес. 97.—DETAIL or RIEDLER Ромр. 


pressure chamber (which is provided with an air-vessel w), 
and thence directly to the main. A second air-vessel, w,, for 
the suction chamber contributes largely to the result of 
rendering possible the high speed employed. | 
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The pressure-valve s (Fig. 97) is situated around the plunger 
p, and consists of a simple metal or metal-mounted wooden 
ring. The valve seating ¢, which is held in position by a 
casting stiffened with pillars b, serves as а guide for the valve 
and supports its small weight. This guide is, in its turn, 
held in place by screws c passing through the cover d. It also 
serves to limit the stroke on opening the valve, and for this 
reason is fitted with a rubber buffer ring f. As the valve is 
not loaded with any spring, and, as already mentioned, its 
weight is supported, if offers almost no resistance to the in- 
coming water. It remains open until the end of the stroke: 
and is then olosed by the head k of the plunger itself exactly 
at the dead centre of the crank. The plunger head is pro- 


vided with a rubber ring g. Fig. 97 represents the position 


of the plunger and valve at the moment of closing, and Fig. 96, 
on the other hand, shows the relative positions during the 
pressure period. 

The pressure valve consists of rings o resting on the seating 
r. They are loaded by rubber springs i, kept in place by.the 
casting m and the bolt n. On tightening the screws of the air 
vessel w (Fig. 96) the valve seating r is held in position with 
the assistance of the liner q (Fig. 7). 

The addition of a suction air vessel, w, (Fig. 96), has been 
already alluded to. The level of the water in this is always 
maintained above the suction valve, so that there is always a 
certain quantity of water in the neighbourhood of the latter, 
and even when the pump is working at its fastest speed the 
column of water sucked 1n is not broken, since the water is 
always following on from the suction air vessel with a certain 
pressure. 

The electrically-driven Riedler pump exhibited at the 
exhibition was, I was informed, one of several built since the 
beginning of 1899. It was directly coupled to a three-phase 
motor making 290 revs. per min., and was designed to lift 
240 gallons рег min. to a height of 8506. 


THE CASE FOR ELECTRIC POWER DISTRIBUTION.* 


BY W. B. ESSON, M. I. C. E, M. I. E. E. 


In opening the case for the electrical distribution of power, let 
me clearly indicate the scope of my remarks. First I distinguish 
between electrical distribution of power and electrical transmission, 
and observe that I do not intend to say much of the latter. It is 
admitted, that for transmitting power the electrical method has no 
rival when the points, between which the transmission takes place, 
are beyond quite a moderate distance. For short distances, the telo- 
dynamic system of transmission, by means of wire ropes, is a 
rival worthy of consideration, but on the European continent 
where this method has been developed to the fullest extent 1 am not 
aware that the total distance has ever exceeded three-quarters of a 
mile. Possibly from this up to a mile or so there is a debatable land 
which is liable to be turned over to electrical transmission or telo- 
dynamic transmissicn as circumstances may direct, but beyond this 
electricity holds the field, and if it will not pay to transmit the. 
power electrically it will not pay to transmit it at all For transy 
mitting power then, there is no question as to the superiority о 


| electri:ity, though in many cases the advantages attendant on its 


use for distributing power are not so clear. 

For the working of tramways and light railways the all-round 
advantage possessed by electricity over other agencies as a means of 
traction has been proved. There are also good reasons for believing 
that there is an important future for the transmission of electricity 
from large generating stations situated advantageously with regard 
to fuel to places scattered over a considerable area less favourably 
situated, and the electric power bille the granting of which by 
Parliament constituted the electrical feature of last year, will enable 
us to see shortly whether our hopes with respect to these schemes 
are well founded. But with none of these things am I to occupy 
your attention. I am simply to discuss the pros and cons of electric 
power distribution in factories and workshops, and to see where an 
unbiassed consideration of this subject willlead us. "This is merely 
a problem in mechanical engineering, and mechanical engineers as 
a class generally bear in mind that their business is to secure beat 
results at least expense. 

Whether power distribution can best be carried out electrically by 
continuous currents or by alternating currents of two or three phases 
is another question I am not dealing with now—that’s the sort of 
thing we read Papers about at the Institution of Electrical Engineers 


* Paper read before the Civil and Mechanical Engineers' Society. 
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over the way ; its discussion here, however, would take us beyond 


the.range of general principles and would require a ter amount 
of ‘ame than we have at ou dis Our basitiess 0 8 ht will be 
to consider the circumstances upon which must depend the decision 
as to whether electricity can, with advantage, displace the older 
methods of power distribution. | 

To begin, then, the older forms of power distribution we think 
about displacing may be generally summarised under two headings: 
First, cases in which the power is supplied by a number of engines 
driving individual machines. or departments of the works, and, 
secondly, cases in which one engine furnishes the whole power, 
which is distributed to the various machine by shafting and belts 
or ropes. 
Considering the first group a large number of tests have been 
made to determine the steam consumption of small engines with 
the result that these have been proved to be terribly wasteful. 
They consume in steam anything from 50lb. to 25010, per 1. H. P. 
per hour, and upon the tests made upon 100 engines taken at 
random Mr. Bryan Donkin found that the average consumption was 
no less than 150lb. These engines, though presumably not very care- 
fully looked after, are not treated with exceptional neglect and may 
be considered as representative of the ordinary performance of the 
auxiliary engine usually seen in paper mills, bleach works, foundries, 
and the like. Seeing that first-class engines of moderate size, run- 
ning at full load, consume only 20lb. of steam per 1. H.P. non- condens- 
ing or 171b. condensing, you will see that there is here a considerable 
margin of loss for possible reduction by a more economical system of 
distributing the power. 

But if the results are 80 r with auxiliary engines running 
indoors, what shall be said of the clattering, noisy, dripping 
abomination running in the open with its loose joints, its escaping 
steam and streaming glands familiar to everyone who has been 
through a ship-building or bridge-building yard. What such an 
engine costs in steam it is difficult to say, and when the additional 
loss due to condensation in the distributing steam pipes is taken into 
account, it will be realised that there are here enormous fuel losses to 
be diminished by the introduction of more economical methods. 


It must not be supposed that I am purposely selecting bad examples 
in order to make out a strong case for electrical distribu- 
tion. I am merely taking things as you and I know them 
to exist, and considering the conditions under which these 
isolated engines of which I am speaking have to run, you will see 
that much better could not very well be expected from them. 
Travelling in Yorkshire the other day, I observed in the collieries 
and ironworks I passed long ranges of steam-pipes, from which the 
non-conducting composition once covering them had long since fallen 
off, leaving them entirely unprotected from the weather, while in 
scarcely a single instance was the covering intact and in good order. 
The same is to be found in any old-fashioned shipyard or bridge 
works, and it must be allowed that to keep steam-pipes in con- 
dition in the open requires a considerable amount of pains to be 
taken. Again, to keep those badly-used engines as they ought to be 
kept would requirea great deal of attention. This attention they do 
not get, and uneconomical, even when cared for, they get worse and 
worse with time. It is different, of course, with auxiliary engines 
on board ship. These are of high-class workmanship, generally of 
the compound type, and having the advantage of exhausting into 


the condenser when the main engines are running, besides being, 
comparatively speaking, all close together, they give very good 
e sai 


results. It may that in the mining districts coal is so cheap 
that it scarcely matters what the engines consume. Well, that isa 
point to be considered later ; at the moment I am merely pointin 
out that the fuel consumption is extravagant beyond all reason, an 
please remember that one of the principal sources of loss—the con- 
densation in the pipes—goes on whether the engines are running 
or not. 

The scond method of power distribution I have referred to is by 
shafting and belting, and a large number of experiments has been 
made from time to time to determine what fraction of the 1.H.P. of 
the engine is actually returned as useful power to drive the various 
tools and machines in our workshops and factories. It is unlikely 
that any of these particular determinations would exactly fit the 
cireumstances of а new case to which we might wish to apply it, 
nevertheless the results are of great value as indicating what we 
might expect in works of a like kind. The figures are got by first 
indicating the engine with all the machines or tools at so and then 
indicating it with these thrown off. The latter indication gives the 
I.H.P. lost in engine friction and in shaft and belt friction throughout 
the works, and the ratio of the difference between these two indica- 
tions to the higher of the two gives the fraction of the 1.H.P. utilised 
to drive the machines For engineering shops in which heavy 
machine work is being done, the power utilised to work the tools is 
round, from several testa, to give an average of 45 per cent. of the 
I. H. P. For shops in which light machine work is carried on, such 
as the making of sewing machines, bicycles, small tools, &c., the 
useful return of r.H.P. available for driving the machinery is again 
found.on the average to be 45 per cent, From the results obtained 
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by making tests in eight factories in America engaged in the 
engineering trades, we learn that the power utilised to drive the 
machine tools averaged 56 per cent. of the I. H. P., while in one 
extreme case, that of the Baldwin Locomotive Works, the return 
was only 20 per cent. From tests made in over 300 factories and 
workshops in France we get an average return of less than 60 per 
cent., while returning home again, in the three principal shops of 
the Gloucester Waggon Co. the return was found to be 60:25 per 
cent., 44:9 per cent. and 38:3 per cent. respectively. 

In these teste it is assumed that the ratio of the difference in the 
I.H.P. loaded and unloaded, to the r.H.P. running loaded, expresses 
the power utilised, and this carries with it the further assump- 
tion that the friction losses are constant and independent of 
the work being done. This is found to be practically the 
case. Once upon a time it was thought that the friction of an 
engine increased largely with the load, but this is not so. In many 
instances there is no appreciable increase at all, and in any case the 
addition is quite small. The same holds “hee for shafting and 
belting. Practically there is no increase of friction with the load, 
and any slight difference would only make the results worse than 
appears from the test, for in that case, obviously we have not, at full 
load, debited the transmission with the full friction loss. 

The figures show great variation among the results, but that is only 
what we might expect. There is no fixed or even approximate relation 
between the I. H.P. and the length of shafting, number of pulleys, or 
number of belts. Every factory is laid out on different lines—some 
may be on oné floor, some occupy several floors and so on. Again, 
even if care is taken to arrange the shafting in a scientific manner— 
а condition seldom fulfilled, let me say—it is unlikely that it will 
remain long in first class order. It is not easy to maintain shafts in 
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perfect alignment. The bearings are seldom very carefully attended 


to as regards lubrication, and in adjusting the cap bolts a careless 
labourer may very easily increase the friction of a journal by 100 
percent. But when all care is taken it is unlikely that we could 
with any degree of certainty count upon а greater return than 
60 per cent. of the r.H.P. as an average. In some cases, of course, it 
would be more, in some cases less, but in fixing on the above figure 
аз а basis for comparison I think I am, if anything, giving shafting 
and belting the advantage. 

Taking 60 per cent. then as the useful return, this means that 
40 per cent. is absorbed in friction. The engine accounts for 10 per 
cent. of the 1. H. P., an amount, which cannot very well be reduced, and 
of the 90 per cent. which is given to the crankshaft, two-thirds reaches 
the machines as useful work, one-third being wasted in heating 
bearings, bendingstraps and wearing things out generally. It is this 
last item, representing 30 per cent. of the whole I. H.P., that we want 
to have a cut at. 

We have seen that the friction of the shafting and belting remains 
constant, and from the nature of things the shafting and belting 
must keep on running whatever the number of machines at work. 
There is no way, when we stop а machine, of reducing the loss in 
transmission by the 5 which might be pro rata allocated 
to that particular machine, consequently, though the machines 
at work in the shop may only be а fraction of the whole, all the 
shafting must run for them. The effect of this on the useful return 
is very well shown by the diagram Fig. 1. Here distances measured 
along OX as abscissæ represent fractions of the load and ordinates 
the H.P. The line OA represents the useful work done, and the line 
BC the r.H.P. of the engine, distances between these two lines 
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measured on the ordinates representing the waste. At full load we 
have a useful return of 60 per cent. of the I. H.P., at three-quarters of 
full load 53.per cent., at half load 43 per cent., and at quarter load 
27°3 per cent. This then is the average result we may expect to 
obtain with power distribution by shafts and belts. 'The percentage 
of useful return always decreases rapidly as the machines are thrown 
out of work or as the load on them 1s diminished. 

.So much for the data at our disposal regarding the older methods 
of transmitting power. We will now see what can be done by elec- 
tricity. Beyond emphasising the previously-expressed law of friction 
we need not at the present stage trouble ourselves about the engine, 
as whether it drives shafting or an electric generator it may be 
assumed to be of the same class and to behave in a similar manner 
under steam. We shall still take the friction of the engine to be 
constant for all loade, апа assuine that it absorbs 10 per cent. of the 
full load т.н.Р. 

To begin, then, with the generator. This may be directly coupled 
to the crank-shaft of the engine, and we may assume that alien ully 
loaded it gives at its terminals a useful return in E. P. of 90 per cent. 
of the power given to the shaft. With large generators a somewhat 
larger return is frequently obtained, but 90 per cent. is & good, all- 
round figure. We may as well be on the safe side, and it does not 
do to be too sanguine. On the other hand, it is unlikely that a 
generator would be installed of such small size that the return would 
not reach 90 per cent. According to this the useful electrical return 
at the generator terminals ie 81 per cent. of the r.H.P. of the engine. 

Now for the law of the generator. The internal losses in the 
machine itself are partly independent of and partly dependent on 
the electrical power it is giving out. "They consiet of the energy 
expended in forcing the current through the copper windings of the 
fixed and rotating parts, and of the energy Ip in the iron 
parts which are subject to the continuous reversal of their magnetism 
while the machine is working. For the sake of analogy we may very 
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well call the former electrical friction and the lafter etic friction. 
The magnetic friction is practically constant for all loads ; the electri- 
cal friction is in part constant and in part variable. The variable part 
increases as the square of the load, во all the losses may be expressed 
in the form af where a and b are coefficients depending on the 
construction of the machine, and C the current, which, for a machine 
giving uniform electric pressure, is of course proportional to the out- 
put. For the generator giving, as we have assumed, a useful return 
of 90 per cent., the coefficient a will have a value of, say, 6 per cent. 
of the power put into the sbaft of the machine at full load, while 
the value of bC? at full load would be about 4 per cent. Fig. 2 
shows the useful return obtained from the generator at various 
loads computed on this basis. Abscisse measured along OX repre- 
sent fractions of the output, and ordinates represent the H. P. 
Heights measured to the line OA give the useful return, and 
measured to the line BC give the Lup. Distances measured 
vertically between ОА and BC give that part of the H P. wasted 
in engine friction and in the etic and electrical friction I have 
alluded to. You will see that the waste rises in a curve, owing to 
part of the loss increasing as the square. "There resulte a useful 
return at the terminals of the machine of 81 per cent. at full load, 
11'7 per cent. at three-quarter load, 71:2 per cent. at half load, and 
56:4 per cent. at quarter load. 

The electric power has to be distributed and converted where 
required into mechanical power through the agency of a system of 
electrical conductors and the electric motors In the former the 
loss due to electrical friction is proportional to the square of the 
current, and it is very usual to fix the section of copper so that 


the power wasted in the conductors at full load shall be about 

r cent.—that is to say, the pressure at the motor end of the 
conductor shall be 2% per cent. less than the pressure at the gene- 
rator end. In terms of the full load r.H.r. of the engine this would 
mean that the loss is about 2 per cent, and, diminishing as the 
вд at half load it would be one-quarter of this, and во on. 

We have now to consider the motors, and the law which governs 
the losses in these is just the same as that which governs the loss in 
the generators—that is to say, there is a certain loss which is 
constant and independent of the work the motor is doing, and а 
certain loss which is proportional to the square of the load. The 
useful return obtained from individual motors varies with their 
size, this reaching 90 per cent. of the electrical н.р. put into them 
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in motors of 50 H.P., and falling to 75 per cent. or so in motors 
of 1 н.р. If we assume that the motors installed are mixed large 
and small, and that the return is an all-round 85 per cent. at 1 
load, we shall, I think, get pretty close to the conditions of practice, 
and on this basis, then, let us see what net return we get from the 
whole distribating system. 

Before calling your attention to any further diagrams, however, 
let me point out one respect in which electrical power distribution 
differs radically from distribution by shafting and belts. It has 
already been pointed out that with the latter distribution the loss 
remains the same whether many or few machines are at work, 
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accordingly the percentage of power lost in distribution, referred}to 
the work крс usefully, increases enormously with very light 
loads, With electric distribution, however, this is not the case, as 
the motors are stopped running when their power is not required. 
Accordingly for the time being and until the motor is started again 
the proportion of distribution loss which, in respect of one important 
factor, may be allocated to the machine ог group-of machines which 
the motors drive absolutely ceases, EM 
The useful return obtained from a system of power distribution 
by electricity is shown in Fig. 3. As before, abscisse represent. 
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fractions of the load and ordinates H.. The line OA shows the Н.Р. 
usefully returned, and the line BC the 1 H. P. As will be seen, at full 
load we get from the motors 66 per cent. of the I. R. p., at three-quarter 
load 64:3 per cent., at half load 59 per cent., and at quarter load 
47 per cent. 'This is under the best conditions, the motors being 
stopped as the machines they drive are thrown out of action. If the 
motors were allowed to run—that їз, if the plant were run under the 
worst conditions, the ІН P. would be as shown by the dotted line 
DC, in which case the return would be at full load 66 per cent. as 
before, at three-quarter, half, and quarter loads, 62 per cent. 
57 per cent. and 41 per cent. respectively. We shall assume for the 

of this argument that the real return will lie between the 
two. Note, however, that at full load we get 66 per cent. for elec- 
tricity as against 60 per cent. for shafting, and at quarter load about 
44 per cent. as against 27 per cent. 

By superposing diagrams, Figs. 1 and 3, and reducing the useful 
return to a common basis for both we get Fig. 4, which shows the 
I H. P. required for electrical and mechanical distribution respectively, 
the line BC representing the former and the line DE the latter. 
Distances between ВС and DE measured on the ordinates show the 
difference in the т.н р. required by the two systems, Observe that 
at full load we save about 10 рег cent. in the r.H.P. by electrically 
distributing the power, and at three-quarter, half, and quarter load 
16 per cent., 24 per cent., and 38 per cent. respectively. 


(To be concluded.) 


THE USE OF ALUMINIUM AS AN ELECTRICAL 
CONDUCTOR, WITH NEW OBSERVATIONS UPON 
THE DURABILITY OF ALUMINIUM AND OTHER 
METALS UNDER ATMOSPHERIC EXPOSURE.* 

E BY JOHN B. C, KERSHAW, F.I.C. | 


Introductton.—The following table shows that the price of 
aluminium has fallen and the qualitv has improved with increasing 
output each year since 1890, when the present electro-metallurgical 
process of manufacture was firet adopted in this country :— 


Table I.— World Production and Average Price of Aluminium each 
` ear for the period 1890-1900. EE 


Production in pies 

Year. | metric tons г Quality.? 
per Ib. in 

of 2,204 Ibs. f U. S.A. 
1890 165 
1891 255 75 
1892 487 4 à 
1893 715 57 | 0'95 to 1'64% silicon, 0:22 to 1:667; iron. 
1894 1,240 pes 
1895 1,418 H 
1896 1.789 20 
1897 3,594 171 Ves 
1898 4,033 16} | 0:02to 13% silicon, 0:12 to 0'32% iron. 
1899 5,000 16} "- 

(Estimated) 


Relative Costs of Copper and Aluminium.—Taking the most 
reliable values for the physical constants of the two metals, and the 
most recent market prices, namely— 


Copper. Aluminium. 
Specific gravity... 8°93 Specific gravity... 2°68 
Conductivity...... 100 Conduetivity...... 59 
Riese £91 рег ton. Price ............... £224 per ton. 


we obtain the following price ratio :— 
893x 91x 59 798 Cu 
2°68 х 224x100 1,000 Al’ 

Expressing this ratio in another manner £798 expended upon 
copper will equal £1,000 expended npon aluminium for the same 
length of wire of equal carrying capacity ; and aluminium is, there- 
fore, much the dearer metal of the two. 

Special rates are, however, offered where large qauntities of 
aluminium are taken in rod or wire form for electrical purposes, 
and in the United States large quantities of the new metal have been 
sold at 29 cents per Ib. =£135 per ton. Using this figure the cost 
ratio for conductors of equal length and equal carrying capacity 
8:03x 91x 59 1,325 Cu 
2:68x135x100 1,000 AL 
and copper is seen to be the more costly material. 

Р Ы 3 of a Paper read before the Institution of Electrical Engineers, 
an. А 
+ From The Mineral Industry, Vol. VIII., 1900. 
+ Moissan's tests, Comptes Rendus, 1898. 


3 Messrs. T. Bolton and Sons inform the writer that in this country 
£170 per ton is quoted for large orders of the wire. 


becomes— 


Instaliations of Aluminium in the United States and in the United 
Kingdom.—The low price at which aluminium is being sold for con- 
ducting purposes in America therefore explains the readiness of 
electrical engineers in that country to adopt the new metal. It may 
be explained here that at present there is no talk of using aluminium 
for insulated conductors; the greater sectional area of the metal for 
equal carrying capacity (1:68 : 1:00) rendering it impossible to use it 
for such covered conductors until it has fallen to a much lower 
price relative to copper. 

Bare aluminium transmission lines have already been completed 
at Niagara Falle, and by the Hartford Electric Light and Power Co.. 
the Snoqualmie Falls Power Co, the Blue Lakes Power Co., and 
the Telluride Power Company.* Other power companies in America, 
in connection with which aluminium is used, or is about to be used, 
in place of copper, are the following :— 

1. North Yuba Power Co., supplying 1,000 н.р. to Sacramento from a 
generating station 63 miles distant. 

2. The Municipal Supply Co., supplying 2,000 н.>. to Orillia, Ontario, 
from a generating station at Ragged Rapids, 18 miles distant. 

3. The Big Cotton-Wood Power Co., supplying Utah with 500 н.р. 

4. The Standard Electric Co. The company has been floated to develop 
& scheme for supplying San Francisco from а generating station in the 
Sierra Nevada Mountains, 150 miles distant. The success of this project 
depends upon the possibility of using and maintaining the proposed pres- 
sure of 60,000 volte. It has been decided to use aluminium cables for the 
scheme ; and estimates have been prepared. 

In addition to the power-transmission lines named above, 
aluminium is being in place of copper for conducting purposes 
by the Waxahachie Electric Light Co., of Texas; by the North- 
Western Elevated Railroad Co., of Chicago; by the Kansas City 
and Leavenworth Electric Railroad Co.; and by the Manhattan 
Elevated Railroad Co., of New York. For telephonic and similar 
үл it is in use by the Pennsylvania Railroad Co., by the 

acific States Telegraph and Telephone Co., and by the New York 
Telephone Exchange. In this country the Northallerton Electric 
Lighting Co. have 4 miles, and the British Aluminium Co., at their 
Foyers Works, have several miles of aluminium in use for various 
purposes ; and the Post Office authorities are making experimental 
trials of the metal for long-distance telephonic communication. 

The difficulty of soldering aluminium has been surmounted in 
most of these schemes by using mechanical joints, the MacIntyre 
sleeve-joint сезе ши usually adopted. Іа опе or two cases, as at 
Niagara and at Northallerton, soldered joints have been made, but 
the writer doubts whether these will prove as satisfactory. 

Durability of Aluminium and other Metals under Atmospheric 
Есровите. — The old idea that aluminium was absolutely proof against 
attack by all agents excepting alkalies and hydrochloric acid is now 
known to be incorrect ; and Ditte in communications made to the 
Academie des Sciencest has shown that aluminium is easily 
attacked and corroded by air and water under certain conditions, It 
is therefore of considerable importance to inquire whether these con- 
ditions are present when aluminium is used as a bare conductor for 
overhead lines, and is exposed to all the varieties of weather that we 


Table II.—JHesults of Exposure Tests of Aluminium and other 


Wires. 
Waterloo set ; | St. Helens set ; 
eps 10 months. 10 months. 
Composition ERA 
and ; in 
+ = gain + = gain 
form of sample. - =loss | Remarks. |- —loss Remarks. 
in weight in weight, 
i | | Th’se 5 sam- 
Per cent 05 i 0. Per cent. | ples were 
Aluminium rod No. 1...... пй, Реа +027 very badly 
Ditto No.2... +013 ||P: ec, espe-| 40:5] '|pitted. Dirt 
cially on the had settled 
under sides, p "ben 
Aluminium wire No. 1 ...| +041 where water +0°83 | 10:5 Saj дер 
Ditto No.2..| nil. drops had) +085 || i ато 
Ditto No.5 ...| +0°55 ||coll'etedand 0:54 '|99 9 Do 
dried | removed by 
Ё scrubbing. 
( No change | Badly cor- 
Galvanised iron wire No. 11 —0'15 in appear-| – 1°44 f roded. Zinc 
Ditto No. 2 – 0°16 (ance to the, – 2:15 ] partly eaten 
eye. (away. 
. These wires 
ч 1. N ‘ Oxidised on i were r- 
Copper wire No. ........ nil. aurface, but -165 [rere black, 
З ОС А not  pitted 1 land could 
Tinned copper wire No. l| nil. S 1°31 |o be dis- 
, \tinguished, 


* [Particulars of these and other lines have been published from time to 
time in The Electrician. A summary of them will be found in an article 
by Mr. Kershaw, published in our columns in August and September last 
— Vol. XLV., pp. 669 and 743.— Ep. E.] 

T Comptes Rendus, March-April, 1899. 
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experience in the course of the four seasons of the year. In America, 
electrical engineers are conducting this inquiry in the usual 
American fashion ; and their installations of aluminium for trans- 
mission lines in California and other places, are in reality large scale 
experiments which, if unsucceseful, will cause heavy losses to fall 
‚ upon those who have been financing these undertakings. 

In order to obtain independent and reliable figures concerning 
the effects of exposure upon aluminium, the writer, since October, 
1899, bas been carrying out two series of observations in the North 
of England. The samples of aluminium used are in rod and wire 
form, and were kindly placed in the writet's hands by Messrs, T. 
Bolton & Sons, of Oakamore Wire Works, and by the British Alu- 
minium Co. In order to make the investigation more complete, the 
inquiry was extended to all metals and alloys used for electrical 
conductors, and samples of copper, tinned copper, and of galvanised 
iron wire were also sent to the writer by Messrs. T. Bolton & Sons. 
Itis a curious fact that there would appear to have been no previous 
scientific observations upon the durability of these metals or alloys 
under atmospheric exposure ; and the choice of the metal or alloy 
for overhead wires in any particular dietrict has apparently been 
settled by custom rather than by scientific knowledge. The methods 
of observation adopted by the writer in his experiments were as 
follows :— 

The rods,and wire were cut into 2ft. lengths, and were mounted 
upon glass insulators in two frames, so that their position was 
po one to the other, snd horizontal with regard to the ground. 

ig. 1 is a reproduction of a photograph of one of these frames con- 
taining the sample wires, 'The frames carrying the wires were so 
placed that the drops of water collecting upon the wires in wet weather 
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Fic. 1.—FRAME USED FOR WIRE Exros unk TESTS. 


сота not by any chance pass from one wire to another, and thus 
bring electrolytic action iato play. Each length of wire was care- 
fully marked and weighed before commencing the exposure, and the 
weights recorded. The one frame with its nine insulated sample 
wires was exposed upon the roof of & building in St. Helens, 
Lancashire, from October 11, 1899, to August 23, 1900 ; and the 
second frame was similarly exposed at Waterloo, Lancashire, for the 
same period of 10 months. 

The climate of St. Helens is probably too well known to need 
description ; but it has improved considerably in recent years, 
owing to the closing of several chemical works. e place in which 
the wires were exposed is now singularly free from chlorine and 
hydrochloric acid gases. Waterloo is on the Mersey, 6 miles north 
of Liverpool, and its atmosphere is that of an ordinary west-country 
seaside town, plus much sand. During the exposure period of 
10 months the frames were not touched or moved. At the end 
of this period the wires were removed from the frames, cleaned 
from the soot and dirt of all kinds which had accumulated upon 
them, and after thoroughl 

results are set forth in Table II. 

- The above figures show that the aluminium wires and rods had 
nearly all gained in weight during the 10 months’ exposure, the gain 
varying from nil up to 0:83 per cent. on the weight of the original wire. 
This gain must be attributed to the corrosion of the rods and wires, 
and to the settling of soot and dirt in the crevices, No amount of 
ecrubbing would remove this dirt. The weights of these alumininm 

and wires were, therefore, of very little use in determining how 
far they had suffered by the exposure, and the two samples of 
aluminium wire marked No. 1 in Table II. were submitted to con- 


air-drying, were re-weighed. The 


ductivity and tensile strength tests.“ The results are given in 
Table III. | 


Table III. Tests of Aluminium Wire for Conductivity and Tensile 


Strength. 
| Conductivity ; | Tensile strength; 
| copper 100. ' tons per square inch. 
Original wire . 51˙5 18-161 
Waterloo sample ............ 514 12:06 
46:6 11:15 


St. Helens sample ............ 


It has been customary to assume that the aluminium wire sup- 
plied for electrical purposes had a conductivity of from 57.63 per 
cent. that of copper, taking equal sectional areas of the two metals. 
The following figures were, in fact, sent to the writer with the 


samples of aluminium wire used in some of these experiments. 


Sampl Conduc- Tensile 
Wik : Composition. tivity ; |strength ; tons 
Hs copper 100. per вд. in. 
1. Rod 98:994 per cent. Al ............... 60-62 16-18 tons 
2. Wire 99 per cent. А] .................. 65 15-16 tons 
5. Wire 99 per cent. Al, 1 per cent. Fe 62 16-18 tons 


Samples 2 and 3 were, however, submitted to independent 
tests for conductivity, before exposing, and it was found that in 
place of conductivities of 65 per cent. and 62 per cent, they only 
рее conductivities of 51 per cent. and 54 per cent. respectively. 

t is, of course, known that pure aluminium has a conductivity 


Fia. 2.—CoRROSIGNS ON SURFACE OF ALUMINIUM WIRE. 
MAGNIFIED 4 TIMES. 


63 per cent. that of copper; and the low conductivity of these 
samples can only be explained by the presence of iron, or other 
metals, introduced to increase their strength. The conductivity 
tests supplied by the firm in question were evidently based on 
surmise, not on actual results. 

The tests given in Table III. show that although the St. Helens 
wire had gained in weight, yet considerable loes in conductivity and 
tensile strength had resulted from the exposure and consequent 

ittings. The Waterloo samples, although pitted to a less extent, 
ad not lost in conductivity ; and the tensile strength had probably 


not suffered, although in the absence of a special test of the original 


wire it is impossible to be quite certain on this point. The remains 
of these two sample wires are here on the table for examination by 
those interested in the subject, and photographs of the more badly 
corroded wire are also exhibited. 

Examining Table II. again, in order to study the results obtained 
with {һе remaining wires, we see that both in Waterloo and in 
St. Helens the galvanised iron wires had lost in weight ; the losaes in 
the latter case being serious and amounting to 1:44 per cent. and 
2:13 per cent, of the original vba ey the wires. In this case almost 
the whole of the zinc had been dissolved away by the action of the 
acid and the exposed iron was badly oxidised. The two 
Waterloo samples were, on the other hand, bright and clean, and to 
the eye did not appear to have suffered. 

* NoTE.—These tests were made by the Faraday House Testing 
Institution. 

+ This test was supplied by the firm from whom the wire was obtained, 
and it is therefore not strictly comparable with the others. 
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The copper and tinned copper wires exposed at. Waterloo were 
oxidised on the surface ; but no pitting had occurred, and there was 
neither loss nor gain in weight. The two samples of similar wire 
. exposed at St. Helens had both lost in weight (1°65 and 1:31 per cent. 
respectively) and as the whole of the tin been dissolved off the 
| е copper wire, it was impossible to distinguish one from the 
other. 


Conclustons.—It is perhaps unwise to found any general conclu- 
sions upon the results of these observations, since they refer to two 
districts only. The British Isles can afford a very wide and ample 
selection in the way of climates, It would, of course, be interesting 
to have similar series of observations established in London, and in 
one or more of our large cities with a manufacturing population— 
say Manchester, Glasgow, or Sheffield ; but at the moment the 
writer is unable to establish these. The investigation, however, 
proves that the aluminium wires at present sold for conducting 
purposes in this country are not pertectly resistent to atmospheric 
corrosion, and that in the atmosphere of a town where sulphurous 
acid gas exists as an impurity in the air the metal is very badly 
attacked. | 

Though St. Helens is certainly an exceptional town, it is probable 
that in any large town burning a large amount of coal, either for 
domestic or for manufacturing purposes, the atmospheric conditions 
will approach those obtaining there, and that the various metals will 
be attacked to a somewhat similar degree. Under such conditions 
all metals used for overhead conductors are subject to attack, and 
aluminium is uneuitable for use, owing to the pitting which occurs. 
In such towns it is advisable to use copper for all overhead wires, 
and the proposal to use aluminium, espectally for overhead trolley lines, 
must be condemned. 


Fic, 5.—CorRROSIONS ON SURFACE OF ALUMINIUM WIRE. 
MAGNIFIED 20 TIMES. 


In country districts or in small towns, where the impurities present 
in the air are reduced to a minimum, all metals experimented with 
seem to be fairly durable, but the slight pitting of aluminium which 
occurs, even in such an atmosphere, may prove serious; for by 
1 the lodgment of small particles of foreign matter it may 
in time lead to the disintegration of the whole mass of metal. Upon 
this point the researches of Ditte, already alluded to, are of import- 
ance. The observations are being continued at the two localities 
named, and on a future occasion the author hopes he may have 
the pleasure of presenting further figures on this subject for your 
consideration. | 


The following is an abstract of the discussion that took 
place in connection with the above Paper :— 


The PRESIDENT read the following communication which he had 
received from the Director of the National Physical Observatory (Dr. R. T. 
GLAZEBROOK): "Ihad hoped to be present at the Institution to-morrow 
night, but I fear I shall be unable to come. It occurred to me on reading 
Mr. Kershaw's Paper that it might be thought desirable to repeat and 
extend his very interesting observations on the relative reliability of 
aluminium and other metals for certain electrical purposes. If this is 
. the case, I should be glad to endeavour to arrange to have such experiments 
carried out at the National Physical Laboratory, and shall welcome advice 
and assistance from any members of the Institution interested in the 
matter." I believe, said Prof. Perry, that Lord Kelvin is making very 
large experiments in this direction, and that he has stretched wires some- 


where in Scotland. (Mr. SWINBURNE: “At Foyers.") If these experiments 
had been nearer London it would have been better. They would have 
been near some sulphury town. 

Mr. J. GAVEY mentioned that the Post Office, for something like 
12 months, had under consideration the desirability of carrying out certain 
experiments with aluminium wires, and the reason they were deferred for 
such a long time was the difficulty in obtaining a suitable soldered joint. 
Old telegraph engineers whose memory carried them back to the period 
before the invention of the Britannia joint, had а very holy horror of 
unsoldered joints, and the Post Office had deferred their trials until some- 
thing satisfactory could be obtained. The question of soldering seemed 
to have been solved so far as the mere soldering was concerned, but 
uufortunately the heat necessary in the process annealed the wire and 
reduced its strength by exactly 50 per cent. Ultimately, in order to defer 
the experimenta no longer, he had arranged to run out the wires to the 
full length of the coils, and to terminate each coil of wire on an insulator, 
and to solder the joint in a little loop во that the annealing of the wire had 
no injurious effect upon the strength of the portion suspended. The Post 
Office had obtained something like 18 miles or 20 miles of wire, and about 
15 miles had been erected in the Potteries near Hanley, which was thought 
to be a suitable place to expose it to a very crucial trial. This was done in 
December, but although the wire handled well, their firat experience—he 
did not want to make too much of it—was not very promising. Within а 
fortnight of the erection of these wires a heavy gale of wind blew across 
the country and caused something like eight or 10 breaks in the spans 
erected. The wire employed weighed 781b. to the mile. Its approximate 
diameter was 124 mils, its breaking strain 340lb., which being reduced to 
tons per square inch came out at 12:568 tons. It had stood 10 twists in 
din., its maximum resistance was approximately 6:158 ohms, and its 
specific resistance came out at 2:071 ohms. Не did not want to make too 
much of this experience, and it was, perhaps, a little bit early to come to 
any conclusion on the matter. 16 was quite possible that either in the 
billets or in the rolling or drawing of the wires there were places which 
were either over-crystallised or which differed in character from the 
remainder of the wire. When hard-drawn copper wire was first used for 
telegraph and telephone circuíts he remembered how considerable was the 
difficulty in obtaining exactly the quality of wire asked for. In the first 
place it was very difficult to meet the rather stringent specification of the 
Post Office, but English manufacturers had come to the front, aud after 
considerable expenditure had succeeded in meeting the necessary require- 
ments. No doubt in the manufacture of aluminium wire, when a little 
more experience had been obtained, а similar success would crown the 
efforts of manufacturers. With regard to the reference to California, 
he had had the pleasure of a conversation with the president of the Pacific 
Telegraph and Telephone Co. about six months ago, who had erected a 
considerable length of aluminium wire for telephonic purposes, but these 
lines had been subjected to breaks similar to those experienced in the 
Potteries, and which could not be accounted for exactly. 

Mr. J. SWINBURNE thought the question of the purity of the 
aluminium had not been sufficiently dealt with in the Paper. А very 
small proportion of any foreign metal in alumunium would probably alter 
the conductivity, and, therefore, throw the price-ratio wrong —i.e., a little 
further purification of the aluminium would probably make its current- 
carrying capacity greater so that the price comparison was altered. А 
very little purification would also probably prevent corrosion. The three 
chief impurities in aluminium were sodium (which was about the worst 
thing they could have), iron (which did dot matter much), and silicon 
(which probably also gave rise to corrosion). The aluminium people were 
continually improving the metal, and there was considerable hope in that 
direction, but the next difficulty, which Mr. Gavey mentioned, was that 
sufficient attention was not given to the question of soldering. Aluminium 
alloys were usually unstable unless they had either a very large or very 


‘small proportion of alümininm. Alloys with about equal proportions 


of one metal and aluminium were very curious, "They were nearly always 
unstable and tumbled to powder if they were touched. It was quite easy 
to solder aluminium, but the joint did not last two or three months, and 
the reason was probably—although he had been told he was wrong—that, 
owing to the solder used not being all aluminium, that part of the surface 
of the wire which was in the unstable condition gave way. He did not 
altogether agree with Mr. Kershaw that aluminium was hopeless for in- 
sulated conductors, and for this reason. With a pressure of, say 50,000 
volta, the waste of power in ordinary copper leads became very serious, 
and therefore aluminium was better than copper unless the copper was 
made into а tube, and it was even probable that it would be cheaper to 
use a conductor of aluminium wire than а copper wire. 

Mr. J. B. C. KERSHAW stated that he would send in what reply he had 
to make to the secretary. 


Electricity on the Siberian Railway.—It is stated that the 
trains on the Moscow to Irkutsk section of the Trans-Siberian 
Railway are heated and lighted by electricity. A boiler, 
steam turbine, and a dynamo of 5 н.р. іп the baggage car 
supply the current. Accumulators capable of supplying 
current for four hours are installed in case the generator 
breaks down. There are electric cigar-lighters in each com- 
partment, and the water and milk in the dining car are kept 
from freezing by electric heaters. Portable lamps hung from 
brackets can be placed on the tables. The lamps аге 5 c.p. 
to 16 c. p., and the whole amount to 1,000 c.p. 


— — 
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‚> CAPACITY IN ALTERNATE-CURRENT WORKING.* 
: BY W. M. MORDEY. | 


This is an attempt to consider some of the effects of electrostatic 
capacity in insulated cables for alternate-current working, especially 
as regards the power and plant. Distinctions formerly drawn 
between “current electricity” and static electricity“ have left 
impressions on our minds by no means helpful now. When we come 
to deal with electrostatic capacity in engineering applications. with 
rapidly alternating currents, we find that so far from being “ static ” 
the conditions and effects are those of current or flow, and may most 
usefully be studied as such. 
~ Electrostatic capacity in cables in some respects is an advantage, 
but on the whole 1t is a serious drawback in alternate-current work, 
mainly because it is directly and indirectly a cause of waste of power. 
Now that many applications of extra high tension alternate-current 
distribution are being promoted, it may be useful to carefully examine 
what is involved in this property as regards the power and plant 
required. In attempting to do this I may be allowed to begin at the 
beginning, as I think this may be useful to many engineers who have 
not hitherto considered the subject in its relation to economy of 
working. 

The capacity of a cable is measured usually by comparing it with 
that of a standard condenser, using a low pressure and observing the 
throwof a ballistic galvanometer. The unit of capacity is the farad, but 
as it is too large for practical purposes the practical unit adopted is 
the microfarad or 4,554555 Of a farad. Electric supply cables have 
a capacity varying from about one-fifth of a microfarad to about 
1 microfarad per mile, according to the size, the form, and the 
kind of insulating material used. If two cables are connected to 
the terminals of an alternator a current to charge the cables will tlow 
into them as the pressure rises in each half period, and back again 
as the pressure falls As this occurs usually from 100 to 200 times 
a second it is, of course, just as “continuous” as any other alter- 
nating current. The amount of this charging current is easily found 
if we know the capacity of the cable. Perhaps I may be allowed to 
give a practical idea of what a microfarad is, in terms of volts and 
amperes and periods. 

The capacity current in amperes 

_ Volts x periods per second x microfarads x 27 
1,000,000 


Take an illustration from ordinary familiar working conditions in 
order to fix in the mind a quantitative idea of this: 


One microfarad takes 0°6283 amperes at 2,000 volts 50 N. 


The above expression assumes that the capacity is independent of 
the pressure. In order to satisfy myself on this point I was able, by 
the kindness of Mr. Gray and the Silvertown Company, to make some 
tests on some rubber cable in the tanks at the Silvertown Works. 
The alternator ran at 90 W, and the pressure was varied from 2,000 
to 5,000 volts. The following readings were obtained :— 


Volte. Amperes Volta. Amperes. 
2,000 ....... . 0°62 4,0000 1:29 
2,500 0°75 4,500 ......... 1:45 
5,000 ......... 0:97 5,000 1°65 
5,500 ........ 111 


These resulta, which are plotted in Fig. 1, show that the current is 
simply proportional to the pressure, and therefore that the capacity 
js not affected by the pressure. 

I may here draw attention to the ease with which capacity 
méasurements of systems of mains may be taken. It is a measure- 
ment that is, I think, never taken by station engineers. Knowing 
the E.M.F. and the periodicity, it is only necessary to take the 
current. Then 
amperes x 1,000,000 

volts x ^, x т 

lt the tests are always taken at one E.M.F. and periodicity, the 
scale of the ammeter may be marked to read directly in microfarads. 
This method is of courre merely according to the“ Ohm’s law” of the 
subject, but it does not appear among those given in standard works 
on the subject. As it can be applied wherever an alternator is 
available, it should be useful to station engineers and others, espe- 
cially for taking the capacity after the mains have been laid. The 
test can be made at the full working pressure, and variations of 
capacity with age may be easily observed. 

In order to show what tbe capacity current may amount to in 
ractice, I have worked out the following table for a length of cable 
aving a 15 5 of 1 microfarad. The capacity current is directly 

proportional to the pressure and to the periodicity. The“ apparent 
watts, or the amperes multiplied by the volts, are proportional to 
the square of the pressure for any given periodicity. The table gives 


the capacity — = microfaraa:. 


* Paper read before the Institution of Electrical Engineers, January 10. 


— — 


the current taken at various pressures by a cable of 1 microfarad at 
50 O, aleo thé apparent watts taken and the apparent н.р. Another 
column, to be referred to later, gives the true watts. 


Table I.—Capacity Losses in Cables. 
Capacity current, apparent energy. and actual energy required by a 
cable of 1 microfarad at various E. M. F. a, 50 u. 


— — ———Ó———— — 


В | | A nt watts. Apparent True watts. 
Volts. | Amperes. PP x A. k. li. v. | V Ax 0'124. 
1,000 0:314 314 0-42 | 39 
2,000 0:628 1.256 1:69 15 
5.000 0:942 2,826 3'8, 550 
4000 1256 . 5,024 67 623 
5000 | 167 7,850 105 973 
6.000 | 188 11,500 15 1,400 
7900 22 15,400 20 190 
8000 25 20.100 27 2490 
9,000 2:85 25,430 54 5,150 
10,000 3:14 51,400 42 5,890 
15,000 4-62 69,300 93 3.590 
20,000 6:28 125,600 166 15,570 
25000 785 196,000 263 | 21500 
50,000 9:42 282,600 580 55,040 
25000 110 | 385000 | 516. 447,780 
40,000 . 1256 | 502,400 672 ' 62800 


Fig. 2 is plotted from this table, the upper curve giving the 
apparent power, and the lower curve the true power. Fig. 3 1s the 
lower part of Fig. 2 drawn to a larger scale. 

At 100 ^y the current and watts would be double, and at 25 J^ 
they would be one-half of the values given in the table, 

When it is remembered that large distribution systems working at 
10,000 to 20,000 volts, may, and probably often will, have cables the 


2'(0 


CESARE 
822 


Fic. 1.— Capacity Current taken by Cable at various E. M. F.s. 90 . 


capacity of which may be ecores of microfarads, it will be realised 
that the magnitude of the capacity effect is considerable. Even at 
low and moderate pressures it is by no means negligible. 

The term “apparent watts“ is rather unsatisfactory. It is generally 
used to indicate that the whole of some volt-ampere quantity is not 
true watts, but it is sometimes applied to volt-amperes that are not 
watts at all. For instance, people will say, “So manv true watts 
and so many apparent watts." Sir William Preece has suggested to 
me the term * phantom energy " for the false watts. "The safest plan 
seems to be to use the term“ apparent watts ” as including both true 
and false watts, adding the power-factor. when known, to show how 
many of the apparent watts are true and how many are false. 

The next question to consider is, What is the power factor of the 
cables? "This is very important, for whatever we may be able to 
кор in neutralising or compensating the charging current, so 
far as I know we can do nothing to reduce the true watts absorbed 
by the dielectric of any given cable at any given pressure and 
periodicity. These true watts are made up of ordinary copper loss 
or C*R due to any charging current flowing in the conductor, to. 
leakage, and to dielectric hystercsis. 

The C?R loss due to the passage of the capacity current is usually 
unimportant, at least in large cables. It is easily calculated. The 
leakage is also usually unimportant. Thus, if a 2,000-volt cable 
has an insulation resistance of, sav, 1,000 megohms per mile, the 


F 
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leakage will only be 1003000 of an ampere and 1b of а watt 
der mile. 

Then there is the loss from dielectric bysteresis—that ie, the 
loss of energy due to the insulating material being subjected 
to rapidly-repeated and violent electric strains. Whether this 
effect is simply due to mechanical friction caused by rapidly- 
repeated attractions and repulsions between the particles of the 


x 300 
н 
= 950 
be 
200 Е BH 
EE SE es 
p . 
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Гоце, 
Fic. 2.—Apparent and Real kw. taken by Cab'e of 1 mf. at various 
E.M.F.s £0 Oo, 


Upper Curve = Apparent kw. Lower Curve = Real kw. 


insulating material and between that material and the metal 
within it and outside of it; or whether it is due to some 
more obscure molecular or polarisation effect I do not know. 
A simple explanation is to be preferred if a satisfactory one 
сап be got. From what we can observe of actual mechanical vib ra- 
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Fig. 5.— (This is the lower part of Fig. 2 drawn to a larger scale). 
Upper Curve = Apf arent kw. Lower Curve = Real kw. 


tion it seems possible that the first-mentioned cause is sufficient to 
account for the loss. But how much is this loss? By the kindness 
of Mr. Sparks and the County Company I have been enabled to 
make come tests on this and other points. | 

The cable placel at my e ed was 53 miles of 37/15 concentric 
rubber covered, It was steel sheathed, drawn into Qin. cast-iron 


pipe—the outer conductor was earthed, and the steel sheathing also 
earthed every 220 yards by stranded copper cables bolted to the 
iron pipe. This cable was intended to be used at 6,000 volts 50 , 
but my test was made at 2,050 volta 100 un. The makers’ test gave 
the capacity as follows :— 


0 86 microfarad between inner and outer, and 
1:06 5 " outer and earth. 


As the outer was earthed, I need only consider the inner. The 
capacity current should be 


2.050 x 100 x 0°86 x 55 x 2т_ 6-092 amperes. 
1,000,000 


I found the actual current was 6 amperes —practically confirming 
the makers’ test. It was interesting to find a measurement made at 
a high E. M.F. and high periodicity gave the same result as a ballistic 
galvanometer test with a low E.M.P. The cable was run for several 
hours with a Thomson recording wattmeter in circuit, this instru- 
ment having been specially tested by the County Company at low 
power factors. The pressure was nearly steady at an average of 
2,040 volts, the current being 6 amperes. The apparent watts were, 
therefore, 6 x 2,010=12,240. The true watts, by the wattmeter, 
were, 1,515, or 275 watts per mile. The power factor = 1,515/ 
19,940=0 121; that is to sav, the true watts were 124 per cent., 
or about one-eighth of the apparent watts. 

The C?R* and the leakage were both negligible, so the whole of 
this loss was due to dielectric hysteresis, It cannot be said that 
2,226 apparent watts and 275 true watts per mile are negligible 
quantities, Thia is at 2,000 volts, 100 Cv. When the cable is worked 
as intended at 6,000 volts 50 © the losses per mile will be 


0°86 x 0:6283 x 3= 1:621 amperes. 
The apparent watts per mile 1°621 x 6,000=9,726 ; and the 
true watts 9,726 x 0:124— 1,806 per mile. 


This, of course, is on the assumption that the power-factor is the 
same at high pressures as at low (as seems probable), and that the 
loss in this instance was accurately determined. 

The dielectric loss is not preventible. It may be lessened by 
increasing the thickness of the dielectric—that is, by reducing the 
strain—or by using a dielectric of low specific capacity, and by 
working at a low periodicity ; but for any given case it must be 
accepted as one of the conditions of working. In some respects it is 
like the hysteresis loss accompanping the magnetising and demag- 
netising of iron. But dielectric hysteresis seems to differ from 
шеп hysteresis in showing no saturation effect. Possiblv at very 
high pressures the curve may begin to bend down, but Í should 
De the insulation to break down earlier than the proportional 
aw. 

I have already said that the actual loss in the dielectric, whatever 
its amount, is going on always when the mains are energised— 
whether any power is being transmitted or not. In the case just 
examined of the 6,000-volt 50 ^o transmission it amounts to about 
0 23 watt per foot of cable. So far as it is a cause of waste of power 
this may i and often is, a much more important loss than the 
ordinary C?R copper loss. This will be seen from the following 
comparison :—The 37/15 cable (0:154 sq. in.) has a resistance of 
0:271 ohm per mile, or 0:542 per mile for the two conductors. "The 
constant dielectric loss of 1,206 watts per mile is therefore equivalent 
to'a copper loss due to the constant passage through both conductors 
of 47 2 amperes, or at the current density of 326 amperes per square 
inch (or, in the single conductor, 67 amperes— 160 amperes per 
square inch); or a current that would give a drop of 25:6 volts per 
mile, or 0:46 per cent. per mile on a 6,000. volt circuit. If the cable 
is in continuous use its dielectric uses up 10,561 B.T. units per mile 
per annum. N 

To further illustratə this loss I have worked out tables for 
2,000 volts and 7,500 volts, taking five commercial sizes of concentric 
cables and giving the dielectric losses and the copper losses that 
would be equivalent to those dielectric losses. I have taken the 
dielectric power factor as 0:124, as before. This factor may, of course, 
vary with different cables. 

One rather unfortunate property of cables is shown by these tables. 
I refer to the fact that as different sizes of cables, made systematically 
to be suitable for safely working at any given pressure, have 
capacities which do not lessen very much with decrease of size, the 
dielectric loss of small cables is, therefore, dieproportionately large. 
For example, in the five sizes given the section increases in the ratio 
1 to 17, but the capacity only аз 1 to 2:28. 

The carrying power of a cable is limited in most cases by drop of 
volts rather than by heatiug or loss of power, otherwise this dielectric 
loss would very much restrict the load that could be put on cables. 
Nevertheless, this loss seriously affe:ts the question of raising the 
pressure for long distances or large powers, at least where under- 

round or covered conductors have to be used. As the copper loss 
18 inversely in the square of the current, the temptation is to 
increase the pressure and reduce the current. But the dielectric 
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* The CR in this case = 15:4 watts. 
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Table II.—Cubles working at 2,000 volts, 50 ~. 
Losses in Dielectric per mile. 


— 


Size of cable 17/20 | 19/20 ' 19/16 ' 19/14 37/16 
Copper gection : sq. їп................... 0 0:019 0050 0:094 | 0'118 
Resistance ................................ 6 |2215 07 045 ' 036 
Capacity, mfd. Uu UU U . . 033 |05 06 |07 075 
Apparent watts 419 628 754 880 944 
True wald саа 52 78 95 109 117 
Current (and current density)] Amp. | 295 | 595 1155 1156 18 
in conduetor that would Amp. | | 
give loss equivalent to that | рег || 420 312 192 165 153 
in dielectric | gq. in./ | | 
D.T. unita per mile per year 685 815 | 955 , 1,025 


Table III —Cables working at 7,500 volts, 50 &. 


Losses in Dielectric per mile. 


Size of cable 17/20 | 19/20 | 19/16 | 19/14 | 37/16 
‚ Mfd. per шше.............................. 02 | 035 | 0564: 0425, 0:454 
Apparent watts 5,500 | 5,450 | 6,000 7,000, 7,500 
True Falte 410 | 670 | 744 870 | 950 
Current (and 5 Amp. | 83 | 174 |326 44 | 507 
in conductor that would Amp.) 
give loss equivalent to that | per „| 1, 180 913 | 540 | 467 | 430 
in dielectric .................. aq in. 
В.Т. units рег mile per year 5,590 | 5,870 6,520 | 7,630. 8,147 


Nork.—In these two tables the equivalent copper loss is taken as that 
in a single coductor— not in a lead and return — for the reason that the 
dielectric loss is the same (for the same capacity) whether the maia is a 
single one or double. Take a higher pressure illustration. Imagine a 
system of 40 miles of cables working at 20,000 volte, 50^. , the capacity 
being 0°5 microfarad per mile. With no load and no apparatus connected 
to the mains, the generator would have to provide a charging current of 
125°6 amperes at 20,000 volta —2,512,000 apparent watts. If the power 
factor is 0'124, then the actual energy absorbed by the mains will be 
511,488 watts, and the number of B. T. unita consumed per year will be 
2,728,655, ог an annual output that is exceeded by only а very few electric 
supply EM in this country. The loss works out at 1:5 watts per foot 
of the cable, 


— — — — —————— Ы — e 


loes being proportionate to the square of the pressure, and being 
moreover а constant or all-day loss, whereas the copper loss is only 
fully felt at times of full load limits to increase of pressure are 
imposed which may be reached sooner than has been supposed. This 
opens a field for very careful consideration — and balancing of advan- 
tages—of high and low (or lower) pressure. I do not attempt to 
make any comparisons now. Every case must be examined on its 
merits and due weight given to load-factor, drop, value of power 
plant capacity, and во on. | 
I believe the general opinion has been that the production of 
capacity current involved practically no expenditure of energy ; that 
it was in reality а wattless current, and that the only waste—a 
sufficiently considerable one—was in running the alternator under 
ightload. Ithink nothing contrary to thisopinion was put forward 
fore the recent parliamentary committees on power bills. Those 
committees were assured, for instance, that so far as power was con- 
cerned, the losses with underground cables were the same as with 
aerial lines. I fear this is by no means the case. I do not wish to 
adopt an alarmist tone on this subject, but I think it will be admitted 
that if the tests referred to &bove are even only approximately 
correct, the subject deserves the very serious consideration of elec- 
trical engineers, It is probable that those who have had to do with 
extra high-tension mains, or even with long or extensive mains 
working at moderate high pressures, will have noticed, as I have, 
that when switching such mains on, the engine has been checked 
much mre than would be consistent with the production of merely 
wattless current. | 
We may now pass from the question of the power-factor and the 
true power, to the wattless part of our“ apparent watts." This we 
see is about 87:6 per cent. or seven-eighths of the total. It is very 
desirable we should do anything we cau to lessen the production of 
* wattless current” by the alternator, as the amperes are real even 
if the watts are not. In producing “wattless current” at full 
pressure the alternator is taking a good deal of power, and is work- 
jg very wastefully as to steam consumption. It takes practically 
as much plant to produce the current as if the energy were real. In 
fact it might easily happen from the known wastefulness of engines 
working at light load and from other causes that the true energy 
would cost less to produce it than the false or wattlees energy. For 
example, to charge 20 miles of the 6,000-volt cable referred to above 
(and assumiog that no means are used to counteract the capacity) 
the alternator would have to be run at 6,000 volts sending out 
1:621 & 20 32 4 amperes = 194,500 apparent watts or 260 apparent 
E.H.P. This would require a 200kw.. alternator fully loaded so 
far as current is concerned, although the true energy would only be 
1945xX0:124—24kw. As there are objections to running a large 
alternator by a small engine, a large combined plant is often run on 
a low power-factor circuit. | | | 


Fortunately the difficulty can be avoided very simply by the 
application of known principles. To some extent this is done now, 
but I think it is done accidentally or unconsciously, or at least 
without system. In explaining how the wattless current may be 
reduced and the power factor raised to unity or nearly во, I hope 
those who prefer the mathematical treatment of such queations will 
not be impatient at my attempts to express my meaning in the 
vulgar tongue. 

In а conductor or circuit having capacit 

has a positive phase displacement of 90deg. from the E M. F., 
while the current in an inductive circuit has а negative phase 
displacement of 90deg. from the E. M. F. Thus there isa difference 
of phase of 180deg. between these two currents. This is well known. 
Its systematic application affords a solution of the problem we are 
now considering. 
Imagine an alternator supplying a circuit having capacity. Then 
if an inductance or choking coil is put in parallel with the capacity, 
and if it is so designed and adjusted that it takes a wattless self-induc- 
tion current equal in amount to the wattless capacity current of the 
mains, the two will balance one another, and the generator will 
not have to produce any wattless current for either the capacity 
or the self. induction. Each will take its full current, which will 
pass to aad fro between the capacity and the choking coil, being 
alternately a capacity or charging current with a positive phase 
displacement, and a self-induction current with a negative, phase 
. The generator will only have to keep up the E. M. F. 
and to produce the energy component of the current br the cable 
and the energy component of the current for magnetising the choking 
coil, and for leakage and resistances losses. As these energy currents 
are in phase with the E.M.F., the alternator will act as if working 
on а circuit having neither capacity nor self-induction—that is, a 
circuit having a power factor of unity. This will at least be the case 
if the balance is perfect. | 
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By the kindness of Mr. Sparks and the County Company, I have 
been able to try some experiments on the 5% miles of mains already 
alluded to. The arrangement is shown in Fig. 4. I made a choking 
coil to take 6 amperes at 2,000 volts 100 Y. Particulars of this coil 
are given later on. When working at 2,000 volts 100 ^., the alter- 
nator gave 6 amperes when connected to the cable alone. The 
current was also 6 amperes when the alternator was working on the 
inductance coil alone. When the cable and the coil were put in 
parallel, with ammeters in circuit as shown, the alternator produced 
1:625 amperes only, although there was still a current of 6 amperes 
in the cable and 6 amperes in the choking coil. 

There was not a perfect balance. The true watts taken by the 
cable and the choker were about 2,000, therefore the alternator 
current should have been only about 1 ampere, but I was not able 
toget а closer adjustment. I muet have had very nearly the best 

ance obtainable, as any adjustment of the choking coil, either in 
the direction of increasing or of decreasing its current, caused an 
increase in the alternator current. Possibly the slightly imperfect 
balance was due to a difference of effect of a sine curve alternator 
on the choker and on the capacity.* "The actual practical result 
however, was quite satisfactory, a3 the choking coil effected a saving 
on the system of about 9,000 apparent watts, the energy absorbed by 
it being about 500 true watts. I need not say that the saving under 
these circumstances is not only apparent.“ 

It is not easy to say what would be a fair estimate of the cost of 
producing“ wattless energy." I venture to think it is not much less 
than one-fourth of the cost of true energy. Whatever figure is taken 
the desirability of economising in such mattera will be realised when 
I point out that at one penny per electrical horae-power-hour 1 watt 
for one year costs one shilling,t or вау £1 capital. 


(To be concluded.) 


See Paper in Journal XXIX., p. 154, Jan., 1900, by Alexander Russell, 
according to whom a sine curve wave gives & smaller condenser current 
and a larger magnetising current than any of the other wave shapes 
considered in his Paper. І 

t Or, more precisely 11°74 pence, 
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. Advan aa). Arranged by Dr. J. A. FLEMING, M.A., F.R.8. 


on app 
ELECTROMAGNETIC THEORY. By Ourven Heng VoL I. Price 


ree 13s. Vol. BEER rice 2s. 64. 
TEE 1 ov CURRER TRANSFO IN THEORY AND 
Dr. J. A. EC VOL. I.—THE INDUCTION OF 


ELEGIRIGN ENTS, NEw EprTION. Price 12s. 6d., post free. VOL. II. 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., со 
ELECTRIO LAMPS AND ELEKCi-'C LIGHTING. B ‚ J. А, 
FLEMING, M. A., D. Sc., F.R.S. New Ed. lon. 98 original illustrations, em ба 
MAGNETIC INDUCTION IN IRON „Чр OTHER METALS. By Prof. 
J. A. EwING, М.А. New edition. Price 10s. 6d., post free; abroad 118. 
ELECTRIC MOTIVE POWER, By A. T. SNELL. 108, 6d. post free, 
THE ART OF ELECTROLYTIC SEPARATION OF METALS 18 (Theoretical 
and Practical) By Dr. GRORGE GORE. Price 10s. 6d., post 
ELECTRO-CHEMISTEY. By Dr. Grorar Сова. Price че post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. E. KENNELLY 
and H. D. WILKINSON. Price ба 
DEUS ARMATURES AND COMMUTATORE (Theory anà Praetiee) By 


F. M. WEYMOUTH. Price 78. 6d. 
D ITS MANUFACTURE. By GILBERT 


THE Е INCANDESC aa uer LAMP. 
в. 

А POCKET BOOK OF "ELECTRICAL ENGINEERING FORMULA. By 

отар elitm ior 0 pest tear New edition i the press.” wae 
r ве, 

215 555 СТАИ” In Two Vols. Ра covert) M 8 
ost free а 2d. sach; Mroug cloth. 9s. 6d., post free 2s, each. Single 
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WIRELESS HY: SIGNALLING across SPACE WITHOUT WIRES 
BY ELEOTRIO WAVES. By Dr. О. J. LODGE. New Edition. Price 58. net. 

A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 
TRACTION, MPH 8 &. А. C. CURTIB- -HAYWARD, 
B.A. ToJ 

NUMEN NEGAR e By FRANOIS 
JEHL. Price 10s. 6d., 

THE MAN UFACTURE OF E ELECTRIC LIGHT CARBONS., A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d, post free. 

YHE STEAM ENGINE INDICATOR AND INDICATOR DIAGRAMS, 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION, 


, in time for the 


licattons can be ordered direct of 
Printing and Publishing Company, Limited. The 
teli -knoton *' ELECTRICIAN” SERIES of Standard Electrical Works at present 


practice. 


“ELECTRICIAN” SERIES FORTHCOMING. BOOKS. 


THE ELECTRIC ARO, —By Mrs. Ayrton. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wape. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

“THE ELECTRICIAN” WIREMAN’S POCKET-BOOK.—Edited by F. C. 
RAPHAEL. “ The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and in 


THE TELEPHONE.—By Dane SiNCLAIR and F. C. RAPHAEL, 


SPECIAL NOTICE. 


NOW READY.—Vol. XLV. of “Тнв Exxcrnrician.” (982 pages) 
bound in strong cioth. Price 17s. 6d., post free, 188. 6d. Also ready, Cases 
for binding. Price 2s., by post, 2s. 54. 

A complete set of “THz ELECTRICIAN” (1878-1900) can now be supplied 
These sets are very scarce, and early application should be made, 


ELECTRIC POWER DISTRIBUTION IN 
WORKSHOPS. | 
Electrical engineers and mechanical engineers have long 


been agreed that in the majority of engineering shops and 
shipbuilding yards the electrical method is the most econo- 


mical one for conveying. power to the various pieces of 


machinery utilised on the works. If any doubt remains 
on the subject, a perusal of the Paper by Mr. Esson, which we 
commence in this issue, should be convincing. Mr. Esson 
looks on the matter from an exceedingly broad point of view, 
and in his anxiety to discuss it with absolute impar- 
tiality, gives if anything, too many points to the other side, 
although the title of the Paper ** The Case of Electric Power 
Distribution“ might convey the idea of partizanship. Never- 
theless, his clear discussion of all sides of the question 
leaves the superiority of electrical power-distribution indis- 
putable except in special instances, such as cotton mills, 
where a large group of machines closely packed together are 
working practically continuously at a fairly constant load. 
Even when economy of fuel is no object, electrical methods of 
power distribution in workshops have much in their favour. 
By a coincidence, our special correspondent’s serial article on 
the Paris Exhibition, which we resume this week after an 
interval necessitated by the various statistical and retro- 
spective articles published at this season of the year, 
also touches on electrically-driven machine tools. Our 
correspondent deplores that the electrical engineer and 
the machine-tool maker do not work more hand-in- 
hand. In a large number of cases where the size and 
distribution of machine tools render practicable the employ- 
ment of motors for each individual one of these, the original 
design of the machine for belt-drive has been left unmodified, 
so that the motor has often to occupy an unfavourable 
position. In spite of the possibility of varying the speed 
quickly and economically by means of double-wound motors 
and series-parallel controllers or other electrical methods, 
belts on cone pulleys are frequently seen in conjunction with 
individual motor drive, and are probably much more common 
Nevertheless, no works manager would deny that 
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-tbe time spent in changing the belts on the pulleys and 
the repair of the broken joints following on this operation 
mount up to a considerable value in wages during the 
year. Another direction in which the tool maker and 
worke manager afford the electrical engineer less assistance 
than they should із in computing the н.р. required. Only 


recently we heard of a pattern shop for which a 25 н.р. or 
80 н.р. motor was demanded, and in which subsequently a 


10 н.р. motor was found to be amply sufficient. Tables have 
been published from time to time giving rough—usually very 
rough— figures for the power required by various machine tools, 
but there still appears to be considerable haziness about the. 
matter. Of course the values depend almost entirely on the 
depth of the cut and the sharpness of the actual tool, but a 
fair maximum ought not to be too difficult to arrive at. 

Mr. Essox called attention, as many have done before him, 
to the small engines scattered about shipbuilding yards and 
ironworks. His description of the ‘clattering, noisy, drip- 
ping abomination . . . with its loose joints, its escaping 
steam and streaming glands” was graphical and not at all 
overstated. Where such engines are employed there can be 
no doubt whatever as to the wastefulness of the present 
methods, and the economy which would follow the adoption 
of electric motors. But, taking the case of an ordinary work- 
shop with an arrangement of countershafting corresponding 
to average practice, Mr. Esson actually shows a saving in 


power of 10 per cent. of the 1.4 P. at full load, 16 per cent. 


at three-quarter load, 24 per cent. at half-load, and 38 per 
cent. at quarter load, by the employment of electric motors. 
Add to this the saving in time and in attendance, the possi- 
bility of obtaining better lighting, and the enormous gain in 
being able to place the machines in the best position for the 
work they have to do irrespective of the position of already 
existing: lines of oountershafting, and the case for electric 
driving is fully made out. 
account the extra convenience and economy in the electric 
working of cranes and hoists, the enormous gain in 
labour by using portable electrically-driven tools, and the 
further economy in electric lighting by combining the 
lighting and power plant, it is difficult to see how a works 
manager could contemplate any other system of power dis- 
tribution in erecting new works. The re-equipment of 
existing works on these modern lines must also take place 
at a greater rate than hitherto, and it behoves the electric 
motor manufacturer and machine-tool maker to work in 
- unison with a view to perfecting combined plant ready to 
meet a demand that has already tarried too long. A con- 
siderable number of electrically-driven works already exists 
both in this country and abroad, and they have proved 
uniformly successful; it should not be long before electric 
power transmission in workshops is the rule rather than the 
exception. 


UNIVERSITIES AND POST-GRADUATE STUDY. 


[ CommunicaTED. | 


At the present time we have become accustomed to hear 
attacks made upon our Universities as being hopelessly behind 
the times and utterly inadequate to equip our young men for 
successful competition with those of foreign countries. The 
teaching of science is especially singled out for attack, because 
it is recognised that our industries are in many cases now 
highly scientific, and require highly-trained men to carry 
them on. It cannot be denied that there is a very consider- 
able amount of truth in these criticisms, however distasteful 
they may be to our national pride; but critics are too prone 
to cee only the evil and close their eyes to the good, and thus, 


When, besides, we take into . 


when they come to propose a remedy, they ask us to copy 
Continental or American universities before ever trying to 
find if there is not in our own country anywhere some college 
or univerity which might more advantageously be copied. “at 
we planted to-morrow in this country a university conducted 
entirely on the lines of an American or German university it 
does not follow that it would be а success, for the conditions 
are different ; but there is hope for the general success of any 
scheme which is found to produce excellent results in some 
parts of the British Isles. А 


At the present moment there is in England a school of 
science which has not received the attention it deserves, a 
school which more than any other in the couniry meeta 
with present-day requirements. Probably it may surprise 
some to learn that this is to be found in Cambridge Univer- 
sity. It is not, however, to the ordinary course for the 
mathematical or natural science tripos that we wish to refer, 
but to the special regulations providing a post- te 
courge for advanced students or research students. These 
regulations are comparatively new, having only come into 
force in 1895, but already they have made their mark on the 
University, and have raised one department especially—that 
of experimental physics—to be probably the most prominent 
school of that subject in Europe and America. What then are 
these regulations? Briefly, they are as follows: Any man who 
has taken a degree in any university and wishes to pursue 
further his studies on some one subject out of those on 
which he was examined for that degree may apply 
to Cambridge University to be admitted as an advanced 
student, or as а research student if he proposes to 
engage in laboratory work. Jn that application he has to 
state what his course of study for his degree has been, so that 
the authorities may satisfy themselves that the applicant is 
able to profit by the advanced course. When he is admitted 
—and this is the important provision which encourages men 
to apply—he is eligible for the Cambridge В.А. degree at the 
end of two years, and, if he be a research student, the degree 
їз awarded not as the result of an-examination, but on the 
report made by referees on his original research during that 
time. A research student, therefore, working in one of the 
scientific laboratories, has this great inducement ever before 
him, that if he does good work for two years he may submit 
it as a dissertation and receive the B.A. degree as his reward. 
Of course, when once he has received the B. A., he may proceed 
in the ordinary way to the M.A. and higher degrees. 

Such is the theory of these new regulations; how have 
they worked in practice? It would be somewhat difficult to 
deal with every branch of study (for there are advanced 
students in literature, history, divinity, and so on), but as it 
is with science we are especially concerned, we may confine 
our attention to that branch. Take then, for example, the 
Cavendish Laboratory of Physics, with Prof. J. J. Thomson 
at its head. So long as this was only used by men who had 
been undergraduates at Cambridge, the number of men 
engaged in original research was very small; but as soon 
as these regulations came into force the number began 
to increase rapidly, and now there are almost 20 men, coming 
from England, the colonies, America, and the Continent, each 
of them carrying out some originalinvestigation. "These men, 
on leaving Cambridge, usually apply for teaching posts in 
universities and technical schools, so that Cambridge is 
now supplying a continuous stream of highly-trained 
physicists to assist in the teaching of that subject throughout 
the country. ок 
The success of the scheme may be illustrated by reference 
to the number of appointments now held by men from the 
Cavendish Laboratory. There have been three professorships 
of physics vacant within the last six months—namely, those of 
University College, Liverpool (formerly held by Principal Oliver 
Lodge), of University College, Dublin (formerly held by the 
late Prof. Preston), and the new Wykenham chair of physics 
in Oxford—and all have been supplied from the Cavendish 
Laboratory. Another student there has recently been appointed 
Principal of the Hartley College, Southampton. The chair 
of physics in the McGill University, Montreal, was also filled 
two years ago from thig same quarter. With the exception of the 
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new professor at Liverpool, who received his whole training 
in Cambridge, these professors are all men who came to Cam- 
bridge for post-graduate study under the new regulations, and 
took the research degree. The others who have graduated 
and have entered the teaching profession have all received 
appointments in various colleges and schools throughout the 
country. The academic success which has attended the 
students of the Cavendish Laboratory is no less remarkable. 
Of those who received their undergraduate training also in 
Cambridge, two have been made Fellows of their respective 
colleges, and one of these two has been elected a Fellow of 
the Royal Society ; while of the new research students, one 
has been made a Fellow of his college (Trinity), one has since 
leaving Cambridge been made, and one was while at Cam- 
bridge, a Fellow of the Royal University of Ireland, three 
have held or are holding Cambridge scholarships, and four 
at least have received the D.Sc. of London University. (It 
may be mentioned also that a research student in the 
anatomical laboratories, who came from Australia, was elected 
a Fellow of his college, and has recently been appointed to a 
professurship of anatomy in Cairo.) 


If we seek the reasons for the success of this school of 
physics, the primary reason lies, of course, in the reputation 
of its distinguished head, Prof. J. J. Thomson. It is a 
remarkable tribute to his genius that so many Americans 
and students from the Continent come to his laboratory to 
engage in research work. No doubt many more would go 
there from our home and colonial universities but for the 
fact that the expense of living at Cambridge University is 
great. No student who is without private means can hope to 
go there unless he receives a scholarship from his own 
university or from seme other source. There are, however, 
very few scholarships or fellowships of the value of £150 per 
annum (which is about the minimum required by a Cambridge 
research. student) to be found at our universities ; and where 
these are found the university authorities unfortunately usually 
require the recipients to remain with them and assist in the 
teaching work of their particular department. Under- these 
circumstances the assistance given by the research scholar- 
ships, granted by the Royal Commission for the 1851 Exhi. 
bition, has proved invaluable, and most of the British and 
colonial students who have entered Cambridge University 
under the new regulations of 1895 have done so as being the 
privileged holders of these scholarships. As is well known, 
the Royal Commission allows most of our English and Irish 
university colleges and our Scottish and colonial universities 
to nominate each year some student considered worthy 
of receiving an 1851 Exhibition” scholarship. It is a 
condition of tenure of such a scholarship that the nominee 
shall carry on his studies at some university other than that 
by which he is nominated, and a large number of the 
students of physical science have naturally chosen to go to 
Cambridge. Thus Cambridge is receiving year. by year a 
good pereentage of the picked men from all the British and 


colonial universities, and this has no doubt helped considerably 


to secure the great success to which reference has been made. 
The new professors of Montreal, Dublin, and Southampton all 
formerly held 1851 Exhibition ” scholarships; and it is of 
interest to note, as an instance of the Imperial Federation 
which is now in the air, that the new Professor of Physics in 
the McGill University came to Cambridge from the University 
of New Zealand, and thus we have a New Zealander receiving 
the finishing touches to his education in the mother country 
and then being sent on to become a teacher in the great 
colony of Canada. р 

Judged therefore either by theory ог by practical results, 
the initiation of this advanced post-graduate school of research 
in Cambridge has proved most valuable and most successful. 
The granting of the degree as a reward for valuable original 
investigation instead of as the result of an examination is an 
innovation which will surely meet with the approbation of all 
who are interested in science and in education, and is a 
striking refutation of the charge that Cambridge is far behind 
the times and still bound fast in the bonds of her Conservative 
traditions. We have dealt above only with the particular case 
of the Cavendish Laboratory, because there we find the most 


striking growth; but progress is being made in other depart- 
ments as well. In the engineering laboratory of Prof. Ewing, 
for example, research students are to be found too; and the 
number will probably increase from year to year. 


Would it not be possible to develop our universities and 
colleges by seeking to introduce schemes to provide for post- 
graduate instruction somewhat on the lines of the Cambridge 
scheme? Surely there can be no doubt as to the answer. If 
we are to cope properly with modern demands, we must provide 
more than we do for post-graduate study, as it is only. by such 
study thet the really valuable training can be acquired ; for so 
long as а student has to devote his attention to preparation for 
examinations (and especially if they be competitive), he is prac- 
tically compelled to cram himself with all sorts of ill-assorted 
information and is unable to pursue a calm and reflective 
search after knowledge. The problem therefore is: How 
can students be encouraged and induced to remain at the 
university after they have taken their degrees? There will 
always, of course, be a certain number of men who are of 
themselves anxious to do so; but at our universities there 
is a large number of able men who cannot afford to do so 
unless they are pecuniarily assisted from some quarter 
or other. This assistance must be given to them. We have 
seen what a powerful factor the 1851 Exhibition ” scholar- 
ships have proved in the success of the Cambridge scheme. 
These scholarships of course are limited in number, but 
some effort should be made to get more scholarships of this 
nature. They need not all be of the annual value of £150, 
because living in most provincial towns, and even in London, 
is cheaper than in Cambridge for anyone who is a member of 
the university. Many of the provincial laboratories are quite 
as well equipped as is the Cavendish Laboratory, and reasons 
of expense would probably cause many to go there rather than 
sd ощ if something like the same inducements were 
offere t. i 


It seems right to say here one word with special reference to 


some of the Scottish universities. They have recently been 


roused to the knowledge that they are behind the times, and in 
at least two of the universities a serious effort is being made to 
remedy this state of affairs, and to procure especially scientific 
laboratories in accordance with modern acquirements. In the 
December number of the Fortnightly Review, Dr. Wallace hag 
written a most interesting and instructive article on the present 
condition of these universities, and in that article he makes 
reference to the cry which is often raised in Scotland, Why 
can our Scottish universities not train their own Professors ? 
The answer of course is pretty evident when we examine 
their present condition; but there is another serious charge 
which can be brought against them. They have in many 
instances deliberately prevented their best men, who had 
distinguished themselyes in their undergraduate course in 
some branch of study, from proceeding further with their 
studies in that branch. This perhaps requires explanation. 
There are in the Scottish universities several very valuable 
scholarships which can only be held by men who have taken 
their degree, and which are practically confined to men who 
have taken honours degrees. These then fall as prizes to the 


most distinguished men in each department of study and form 


the coping-stone to their academic career. Now, аз money 
prizes, these are very valuable, reaching in some cases almost 
to £200 а year, and therefore they would serve admirably to keep 
the holders at some place where they could pursue further their 
studies in the subject for which they have shown an aptitude. 
But this is rendered impossible by the conditions of tenure 
attached to most of these scholarships by the university 
authorities. In most cases it is insisted as a first essential 
that the holder shall remain at that university and assist in 
the teaching work of the department in which he has gained 
the scholarship. He is therefore kept tied down to his 
university, he has to hold tutorial classes for perhaps two or 
three hours a week—classes which are seldom largely attended 
and never of real importance—and the rest of his time he may 
spend as he pleases; but the university will render him no 
assistance should he desire to spend that time on prosecuting 
his studies further on his own subject, for no provision is made 


for study beyond the course required for the honours degree. 
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If the Scottish universities had as many lecturers on advanced 
branches of each subject as, for example, we find at Cambridge, 
or if their scientific laboratories weré thoroughly equipped and 
organised in accordance with present-day needs, then no one 
would find fault with them for keeping their scholars at home; 
but to do so when there is no possibility of these men prosecuting 
their special studies further there unless by private industry is 
quite inexcusable. The consequence of this system is that 
very promising men, who with proper encouragement might 
possibly come tó the front in some particular subject, are 
encouraged to believe that they have learned everything when 
in fact their knowledge is just beginning, and if they grow 
tired of vegetating, they turn their attention to some quite new 
subject, in which they may entirely fail to gain distinction ; 
whereas if they were allowed to go elsewhere, for at least a 
portion of the period of their tenure of the scholarships, they 
would not only greatly increase their knowledge of their 
‘special subject, but would on their return be in a position to 
render much more valuable service to their first university as 
members of the teaching staff. The present policy therefore 
seems a short-sighted one. ым 
This question, then, of the proper conditions to be attached 
to scholarships in each university will have to be considered, 
as well as the question of the provision of more scholarships 
than exist at present, when a serious effort is made to provide 
post-graduate courses cf instruction throughout the country. 
The Continental and American system appears to con- 
sist largely in having а multiplicity of professors and 
lecturers, without regard to how many or how few students 
attend their lectures ; but there is room for argument whether 
the money required for all this staff would not be more profit- 
ably expended in encouraging more of the abler men to pursue 
to a more advanced stage their special studies, and thus 
increase the number of highly-trained men sent- out by our 
universities. We have made special reference to a physical 
laboratory, but, of course, in the scheme for the future 
technical laboratories will be of great importance. : 
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BOOKS RECEIVED. 


Coples of any of the undermentioned works can be had from The Electrician ofm 
post frec, on receipt of published price. | 


“ Fortschritte der Elektrotechnik.” Edited by Dr. Karl Strecker. 
1900, No.1. (Berlin: Julius Springer.) 


Lockwood’s Builders’ and Contractors’ Price Book for 1901. 
Edited by F. Т. W. Miller. (London: Crosby Lockwood & Co.). 4з. 


ELECTRICITY WORKS ACCOUNTS. 


Tunbridge Wells Municipal Electric Supply Works. 


Although the accounts of this undertaking for the year to. 


March 81st last show that a considerable falling off in the 
net financial result took place, yet a close study of our table 
will disclose the fact that essentially the year’s working was 
most satisfactory. | 

Owing to alterations in the tariff the revenue naturally 
declined, and instead of a total return (from all sources) of 
5:294. per unit sold the total revenue was barely 3:964. per 
unit—at this value being slightly below the average. 

The total costs remained practically constant at 2:54. per 
unit. Situated as is Tunbridge Wells the fuel charge must 
always be a serious load on the undertaking, but daring the 
year we are considering not only had increased prices for coal 
to be met, but also an increased consumption owing to the 
engines being run non-condensing. We learn that for a por- 
tion of the period coal was paid for at the rate of over 33s. 
per ton. The high fuel item of 1:184. per unit is thus 
explained and a different complexion assumed by the 
aggregate generating works and total costs. In fact, 
these totals present values practically coincident with the 
average values at municipal stations of similar output and 
load factor in the same year. This is, of course, saying a 
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great deal in view of the handicapping conditions of working 
already referred to. We must, however, note that the 
collective management and property charges, at 0:714. per 
unit were still at rather too high а value to be allowed to rest ; 
they would certainly be more consistent with the works costs 
were they nearer, say, 0°55d. per unit. 

During the year the lamp connections were advanced by 
about 19 per cent, the output was 48 per cent. above that 
of the preceding year, and the load factor 13:4 per cent. as 
compared with 12 per cent. i 

From the engineers report we gather that of the total 
number of units sold to private consumers 125,007 units, or 
more than 40 per cent., were sold at 8d. and 207,266 at 
6d. per unit, while the relative prices obtained from various 
classes of consumer were as follows :— 


Public houses and hotels (average price paid). 3:94. 
Shops ditto . . 484. 
Private houtes ditto . 489d, 
Offices (early closing) and churches ditto 600d. 


Leyton Municipal Electric Supply Works. 


The Leyton accounts, summarised in our second table, 
indicate that while very gratifying advances were made in the 
extent of business done and acquired, the working results 
were decidedly less satisfactory. An unfortunate general 
increase is noticeable in the costs, and, excepting the fuel 
item and the collective management and property charges, 
they are all rather too high considering the nature of the load. 

It will be noticed that the net outcome of the year’s opera- 
tions was a deficit of £1,465 after paying capital charges 
representing 4:9 per cent. on the mean capital expended. In 
relation with this it has to be remembered that the average 
total revenue at 3:44d. per unit is unusually low. 

During the year the lamp connections increased by no less 
than 52 per cent., while the output was higher than that of the 
preceding year by 70 per cent. Leyton has the advantage of 
a load factor above the average, and we are glad to note that 
it :is increasing. Its mean value in the period we are 


| considering was 12:8 per cent. үк Жаы 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......Oct. 12, 1900 Kingston-on-Thames (Mun.) July 10 1009 


Dec. 23, 1900 


Ayr ( napa Tu Nov. 2, 1900 Lancaster (Municipal)...... Jan. 19, 
Bath (Muni ) ust) ea pril 20, 1900 | Leeds (Municipal)... Deo. 7, 1:0) 
Bedford e =æ... Aug. 3, 1900 Leicester (Municipal) Jan. 26, 1900 

unicipal) .. .. .. .. July 6, 1900 Leyton (Municipal) ........ Sept. 8, 1 

(Company)....Bept. 15, 1899 | Liverpool (Municipal). June 22, 1900 

| Blackburn поро) . Jan. 19, 1000 London (Company)) June 3, 
Blackpool (Municipal) ....Oc 5, 1900 Londonderry N Feb. 16, 1900 
Bournemouth (Company) . Sept. 7, 1900 Manchester (Municipal). . .. Sept. 14, 1900 
Bolton (Municipa) cesses NOV. 80, 19.0| Newcastle and District (Co.) Oct. 6,1899 
Bradford June 22, 1900 | Newcastle-upon-Tyne(Co.) Dec. 14,1900 
unici 22. . May 4, 1900 bal bale ta sued a Jan. 11, 1901 
Bristol nicipal) .. .... Aug. 24, 1900 No ton ( par) --Oct. 20, 1899 
Bromley (Kent) (Co.) ...... June 16, 1900| Norwich (Company)........ . 98, 1900 
Brompton& Kensington (Co.) Mar. 28, 1900 | Notting ompany) . 16, 1900 
Buruley (Municipal) ...... N , 1900 | Nottingham (Municipal) .. Sept. 21, 1900 
Burton-upon-Trent (Mun.) April 21, 1899 Oldham раї)........ 1, 1899 
Bury (Municipal) .......... , 1900 | Oxford ( pany) ........ April 13, 1900 
Cambridge (Company). . . April 18, 1900 F .. Sept. 28, 1900 
Canterbury (Municipal)....Oct. 26, 1000 | Portsmouth (Municipal). . . Aug. 24, 1900 
Cardiff (Municipal) ........ Jan. 13, 1901| Prescot (Company) ........ Dec. 8, 1899 
Cross ( pany) . Mar. 9, 1900 | Preston (Company) ........ Dec. 14, 1900 
Chelsea (London) (C0) Р Mar. 23, 1900 80 рапу)........ Dec. 21, 1900 
(M pal)....Nov. 10, 1899 ond (Com 2. June 29, 1900. 
uni . Aug. 8, 1900 Salford (Municipal) ...... . Feb. 28, 1900 
City of London (Company) . June 15, 1900 boro pan ..July 13, 1909 
Clerkenwell (Company) . . . May 18, 1900 St. Helens (Municipal) Deo. 8, 1899 
Coventry (Municipal “А Feb. 23, 1900 St. James & )..Feb. 16, 1900 
Crogdon uni 3 July 20, 1900 St. Pancras (Vestry )) June 8, 1900 
Der unicip d) eer ones Jan. 26, 1900|3heffield (Municipal) ...... Deo. 29, 1899 
Dews (Municipal)...... Nov. 94, 1899 Shoredi Vestry)........Nov. 23, 1900 
Dover (Company)): April 27, 1900; 3outhampton (Municipal) .. Nov. 10, 1899 
Dundee (Municipal) Nov. 2, 1900 Southpo f E өзә өйө July 7,1899 
urne (company „„„Мау 4, 1900 South Shields (Municipal)... Nov. 9, 1900 
Edinburgh ( unicipal) .. Dec. 7, 1900 Stafford (Municipal) Aug. 17, 1900 
Exeter (Hunicipal) . Aug. 5, 1808 Sunderland (Municipal Nov. 9,1900 
Folkestone (Company) . . April 27, 1900 | Taunton (Municipal . June 16, 1899 
8 (Municipal) .. Sept. 14, 1900 Tunbridge Wells (Mun.) . Sept. 1, 1899 
ord con y) ——..Oct. 19,1900| Wakefield (Municipal) . . . рес. 1,1893 
Halifax (Munt р —— ee ept. 21, 1900 Walsall cipal)........June 28, 1899 
Hammersmith (Vestry) June 29, 1900 Wandsworth (Company) May 18, 1900 
Hampstead (V .. Oct. 19, 1900 Westminster (Кору . . Mar. 9, 1900 
Hanley (Municipal). wy 27, 1900 Whitehaven (Municipal) . July 28, 1899 
te (Municipal) ....Oct. 20, 1899! Winchester (Company) . . . Oct. 26, 1900 
Harrow om da (Mas xo a 1902 Woklog ( Company) = 099 22, га 

Hast t. un. Sept. 7, 1 okio mpan s; 

Bore (Com АЙ nioipal ug. 17, 1000 Woolwich (Sompany) r. a Jan. 19,1099 

= ug. , Ww m ее оо es е . 
. 23, 1900 Woroester (Munici al), —— April 20, 1900 


Lal ov. 23, р, 
Кем gton à Knighishe(Go.) Mar.16 1900 Great Varmoutb (Mur. 
Kingston-upon-Hul] (Mun.) July 13, 1900 
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TUNBRIDCE WELLS. LEYTON. 
Undertaking Worked bg = == == = == am =e == а | Tunbridge Wells Corporation. Leyton Urban District Council, 
Date o of Commencement о, of ————— | 1895. [transformers; September, 1896. 
System of Supply =... ee == Alt. -curr. transformer sub-stations and house ||| 3-wire continuous-current with batteries. 4 
Chief [ «E: ъй saa alco Me X cn eon H. L. P. Boot. F. Harman Lewis. 
YEAR ENDED MAR. 31, 1899. MAR, 51, 1900. МАВ. 51, 1899. | MAR. 31,1900. 
TITIBS— 
u Bold to consumetl) eo on cervus mis ons ino ай» dio шд oo 9,627 $52,215 
„ sold for public lighting, &. 85,082 164,024 
" used on works pP 7,585 9,143 
UNITS SQLD PER 8 C.P, LAMP CAPACITY — ; 160 136 : 23˙3 
Maximum supply demanded ma 2244 319 kilowatts 423 kilowatts 245 kilowatts 378 kilowatts . 
Number of public lamps 22222222 | uiv. of 1,815 (8 с.р.) 66 arc, 256 (16 c.p.) glow 12 arc, 260 glow 24 are, 265 glow 
Number of consumers. 419 550 265 404 
Connections to mains In g- c. p. lamp 24,009 28,502 15,644 20,741 
CAPACITY OF PLANT IN 8.0.P. LAMPS 22 20,900 36,600 | 8,285 18,120 
CAPACITY OF PLANT IN KILOWATTS „a =e 222 670 1,170 
Per kilowatt Per kilowatt Per kilowatt Per kilowat 
ITAL— _ Total | capacity, | Tot | “capacity. | ТОМ. | capacity, | TM! | capacity. 
— (TOTAL) ʻio asia – mm | £40,000 £597 | £64,682 £553 £47,860 | £181 £83,353 £144 
Loan (includin ‚ Debenture Charges) 22 40,000 59°7 64,682 55°3 47,860 181 83,353 144 
saan eon (TOTAL) a mm ee | 40000 597 | 40,000 - 242 47,860 181 65,181 112 
Loan (including Debenture charges) — — — — == — 40,000 59°7 40,000 542 47,860 181 65,181 112 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . nil — 24,682 21˙1 nil -— 18,172 313 
Share (unissued) sa а on omo om ки cum emp eno арй тайна таз = — cond — ax — а 
Share (uncalled) —ͤꝗ—P— .: — — 7E... о — — — — — — — — 
Loan (including Debentures) — — — o аә uil = 24,682 21˙1 nil — 18, 172 31˙3 
REPAID (TOTAL) . —.— ...- = — — — 1,847 6:97 9,994 578 
RESERVE OR SINKING FUND а 2,264 3°38 3,473 2:97 — - — — 
e e e. 564 42,843 366 | 47,047 178 71,528 123 
Lands and bullding! ce 22222 q ee amn 6,689 9°99 6,766 5°78 7,977 30˙1 16,441 284 
.. . боо a an aa а n 666 am ami So 18,2752 27:5 21,582 18:5 17,551° 66:2 25,816^ 445 
11 ——————— 11,713 175 13,552 11°6 19,978 754 25,546 43°7 
Miscellaneous ————— 1,141 1°70 1,144 0°93 1,541 5:82 3, 924 6°77 
BALANCE OF CAPITAL ACCOUNT.———————-| +2182 +8261 -2849/ | -243 813 307 | -6347: 109 
REVENUE— PE . Total, |Porunttsold.|| Total. [Rerunitsold.| Total..  |Perunttaola 
— —— — l eee — — eee шшш» ¶— — D es тше © — £7,381 5:290d. £8. 180 3°955d. £3,417 3:295d £6,072 3:440d. 
Revenue from upp. 5,907 4:235d, 6,455 5'1204. 2,415 2:5264, 4,474 2˙550d. 
10 meters, 6 209 0°1504. 266 0:129d 7 0:0074 117 0˙066d. 
n Pn 1,252 0:8844. 1,568 0°662d | 962 0:928d 1,448 0°821d, 
" sale of lamps, 40.» 2 8 0°006d. 28 0°014d — -— 10 0°006d, 
miscellaneous source 25 0`0184. 65 0°030d 55° 0°054а4 25 00134. 
EXPENDITURE OUT ОР REVENUE- 
0 £3,484 24984. | £5,170 2 500d. £2,491 24024. | £4,634 2:626d. 
WORKS COSTS ........... 0 ; 1°636d. 3,707 17924. Y 1:850d. 3,590 2˙035d. 
Generation of electricity „a.a sn on un amia cin Ħam am am em on 2,082 1:498d. 3,37 L684d, 1,688 16284. 3,135 17774. _ 
Fuel (including cartage, &c.) sass sss = san m oe oe oe 1,551 0:969d. 2,1467 1`18534, 705 0:6784. 1,244 0°705d, 
Oil, waste, water, store. 2 109 0•078d. 171 0˙083d. 119 0˙1154. 524 0'184d, 
Wages аб station sa „ 501 0*559d. 567 0:274d 715 0:690d. 984 0*558d, 
Repairs and maintenance at station 2222 122 0*087d. 196 0*095d 151 0:146d. 583 0°330d, - 
Distribution of electricity ji «„ 10 "007d. 49 00244, 10 0*0 10d, 52 00294. 
Wages, bunt Rd IIO 3 А — E 25 0`0114. \ Я " 
Берега, renewals of mains, &o. с 10 | 000074. 26 00154 19. || „СОТ 52 OMA 
рс 7 7 уадыт n qi ade eui sd Vos im an ci) um Gm p éd 191 0°1874. 79 0" 135d. 291 0 218d. 408 02284. 
— adress ven vizi qui bn emn Qi ий ee 131 0:0944d. 198 0:0964d. 190 0:183d. 334 0'195d. 
. om om эйе» ‚туж pul ЖААЙТ cal 60 0°043d. 814 O 039d. 31 0:030d. 59 0°033d. 
MANAGEMENT AND PROPERTY CHARGES... — — — — 1.201 0:861d 1.463 0°708d. 572 0:552d. 1,044 0:592d. 
les ———————— € SD —& оО je а — — — — — — — = 
Joni, vales, АИИ эл ией ones si mb nin ана evo dali ed it ns 213 0*153d. 300 01454. 1 O Od. 1 0'0014,„ 
„ 988 0°7 08d, 1,163 O 5d. 571 Od. 1,043 05914. 
BAIE га . com ioni ee cu mm ара 815 0:583d 757 0°366d. 551 0°5594. 674 0°382d. 
Biationery, „ 45 9°032d 44 0`0214. 97 0:094d. 111 00634. 
Establishment charges – «s an unim an an a ev 59 0:038d 224 01084. 56 0°0544. 120 0'0684. 
Law oborri б ыма н vii um нда са йй um ар e aum 912 0°'0654 138: 0°067d, 674 0:0654. 1384 00784. 
to mean A m to mean to mean 
FINANCIAL RESULTS— Total. |capexpnded| TL eb. epndeg Totar.  cap-expudeo| Total. рери 
WORKING PROFIT FOR TRR ————— | £3,895 | 113% £3,010 747% £926 246% | £1,438 2°43% 
Sum carried to Depreciation Fund „e 22 = БЕ: 537 ae ён — i — 
Sum carried to Reserve or Sinking Fund ...... 855 241% 1,143 2:817 994 2:647/ 1,505 2:54% 
Net interest on loans (incl. Debenture charges) ., 890 | 2:587 1,214 5:017 861 2:29 / 1,397 2°36% 
BALANCE FROM LAST ACCOUNT ........... casa 2.258 6˙54% 2,469 6:127 — -- -2,265 | -382% 
BALANCE AVAILABLE РОВ DISTRIBUTION, ко, — 4,430* 12:87; 2,988* 741% — -— — — 
Пе eter ee S — — — = 929 2:479, 3,730 6:30% 
ORDINARY DIVIDEND МАШ usns Lat 5 — — — «= — — — -- 
PERCENTAGE OF TOTAL COSTS TO GRO88 REVENUE 4127 6327, 72:975 76:375 
Expenditure per kilowatt capacity „=.= s= == == == == => £5. 4s. 0d. £4. 8з, 51. £9. 8з. 0d. £7. 193. 10d. 
REVENUE PER KILOWATT CAPACITY .... == == — єп. o 2d. £6. 9n. 10d. £12. 18s. 0d. £10. 9з. 2d. 
Expenditure рег 8-с p. lamp capacity ......— — — аа 38. 28. 10d. 6s. 01d. 5з. 14d, 
REVENUE PER 8-C.P. LAMP CAPACITY |. lll 78. 034. 4s. 54d. 8s. 3d. 6s. 85d. 
REVENUE PER 8-C.P. LAMP CONNECTED mms mm m= me m 6s. 1:4. 58. 8id. 5s. Od. 5s. 10:4. 
Price charged for lighting, per unit +.» inicie. 6d. to 54.4 6d. to 84,4 | 5d. to 2d.* 5d. to 2d.¢ 
Price charged for power, per uui... — — 3d. 5d. to 14/ 54. to 14.7 
Price charged for public lighting S —- 1°194. per unit | £18 per are рег ann.” | £18 per arc per ann.? 
TUNBRIDGE WELLS,.—REMARKS—a Includes £1,952 on public lamps. b Includes insurance LEYTON.—REMARKS—a Tudor battery; 330 kw. hours’ capacity 
£32, stock expenses #24. c Appropriated thus: £900 ‘in aid of rates, £266 to capital account and 60 kw. discharge rate. 0 Includes £2,149 to public lamps and 
£795 to new lamps on alteration of pressure and to indicators, fixing, &c., leaving £2,469 surplus. £3,88C on accumulators, c Premiums. d insurance, е On maxis 
d Maximum demand system on 2-hour scale. e Includes £2,569 on public lamps. J Over- | mum demand system with 14-hour scale. f On maximum demand 
expended. g Includes £2,010 on coal and £436 on coke. h Includes £50 on carbons and-£3l.on | system with 1-hour scale. g Each pair of 16 c.p. glow lamps peo and 


h Includes £2,189 on publ 


globes, fittings, repairs, &c. i Includes insurance £42. Including ££1 to re-winding meters. 
i Over-expended, 


annum ; larger c.p. in proportion. 
Ё After deduc ting £81 expended on maximum demand indicators and fixing. 


| lamps and £3,452 on accumulators. 
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PROF. SLABY’S TUNED AND MULTIPLE SPARK. 
. TELEGRAPHY.* 


Prof. A. Slaby, on beginning his lecture, explained that he entered 
upon his researches in "^ epark-telegraphy " with the idea of devising 
а system to replace that of Marconi; the prohibitive prices charged 
by the Marconi Company rendering their system impossible of wide 
adoption by any but the Englieh navy. Prompted, then, by a desire 
to assist the employment of spark-telegraphy in the German navy, 
the author, assisted by Count Arco, commenced a series of experi- 
ments which they little guessed would lead them to something better 
than the mere similarity to Marconi's performance which they aimed 
at. And last summer he hit upon their present method of exaet 
tuning, Count Arco being mainly responsible for the working out of 
the practical details. 

Prof. Slaby then entered at length into the elementary theory 
of the electric oscillations on an air-wire, and showed that a potential 
node exists at the earthed end, and at the free upper end a potential 
loop, and hence that the wave-length of the oscillations is four times 
the length of the air-wire. Hitherto the practice has been to lead the 
insulated air-wire to one terminal of the coherer whose other terminal 
was earthed. The large capacity of the coherer, however, makes its 


C D 

K 

B 

AJ E 
Ес. 1. 


air-wire end a potential node, and thus but poor results were 
obtained. The fact that signals were obtained with this arrange- 
ment is accounted for by the existence of other frequencies amon 

the incident waves. But pursue instead the following plan : Lea 

tbe air -wire directly to carth, so as to produce a true node 
of potential, and connect there another wire of length equal 
to the air wire, and with a free end. At the free end of this 
extension is produced a potential loop similar to that at the 
free upper end of the air wire. This extension need not be 
stretched away in a horizontal line ; it may be wound on a reel. It 
їз found to increase greatly the accuracy of signalling, and is, in 
fact, the kernel of the Slaby invention. In the lecture demonstration 
the extension wire of calculated length was lead directly from the 
lightning conductor to the receiving apparatus in the room. 

Till some such method as the above was found, tuned telegraphy 
was impossible. According to Prof. Fleming, Marconi has found 
such a method, bnt he keeps his solution of the problem secret. In 
practice the Slaby-Arco solution consists in two corresponding 


Fic. 2. 


stations working with consistent wave-lengths, whose diversity is 
controllable within wide limit. The manner in which a certain 
wave-length only is detected is set out above; the method of 
producing a definite wave-length follows. The apparatus is a 
modification of that which was first described more than a year ago, 
and has since been in use in the German navy. It is designed to 
produce as much oscillatory energy as possible. Instead of the 
single insulated wire an earthed loop of wire is used (Fig. 1), to 
which is attached one plate of а condenser of Leyden jar form. 
In the charging of the system the whole loop, closed through the 
carth, as shown, is used; in the discharging the. part KC only is 
employed. The discharge commences when the spark begins, and is 


powerfully oscillatory. The coil of wire CD prevents the passage of 


the oscillations to earth by DE. This apparatus produces waves of 
a definite length calculable from the known capacity of the condenser 
aud the known length of the wires. | 
Messages were then received simultaneously from a station at 
Schönweide, 8 miles distant, and from the lecturer's. Jaboratory at 


Ы Lecture delivered before the German Emperor, at Derlin, December 22. 
A brief summary of this lecture appe»red on p. 505 of our issue of 
December 28. 


where i is the current at any time t at the 
and R,, L, and C, are the resistance, self-induction and capacity per 
unit length of the wire. | | 


Charlottenburg Technical College about 24 miles distant. The rate 
of transmission was about 72 letters 
reproduction of two simultaneously received messages. 


er minute Fig. 2 is a 


The author, since the delivery of his lecture, in replying to 


questions concerning the path by which he was led to his discovery, 
states that he was guided solely by purely theoretical conside rations. 
The theory of the air-wire 1 | 


8 to the differential equation 

di d li 4% 

T T 
14 de Ci o 

lace x on the air wire, 


A solution is 


2m, ein Tr, 


R 
‚2 -rt 
i= Ae *" сов 
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where T=4 AJ UC, Lis the length of the wire, А is a constant, and 
R, L and C relate to the whole length of wire. The frequency is H 


and the wave-length is equal to 4]. The potential fall per unit length 
of wire is . 


R 

duo ToL! 2r т 

dit Be cos at . COS a 
These formule show that the oscillations follow the simple har- 
monic law, and that the free end of the wire is a potential loop and 
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the lower end a potential node. The simple relation between wave- 
length and wire-length is considerably affected, however, by the 
proximity of the earth, and an increase in the slope of the wire 
makes a great alteration in its capacity and hence in the wave-length. 
These alterations can be followed only by experiment, but both 
Prof. Slaby and Count Arco have shown that the above simple , 
relation may, roughly, be adhered to. | 
Consider, then, а straight vertical wire, B, acting upon a distant 
vertical wire, CD, as represented diagrammatically in Fig.3. During 
an oscillation nodes occur on both wires at the earthed parts A and C 
respectively. Suppose, now, a second wire, CE, beyond the inductive 
action of B, attached at C. At E, then, is produced a potential loop 
of strength equal to that at D. The earth connection at C has no 
effect in this case. If the receiver wire be shorter than the inducing 
quarter wave-length (Fig. 4), then at D and E loops are again formed 
as before, but an earth connection at C greatly weakens these. Ап 
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Fia 6. | 
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earth conneetion at G, however, has no effect. If the air-wire is 
loop, as shown in Fig. 5, D and H being connected, then at D, H, E 
and F equal potential loops occur, and at C and G nodes. But if to 
Е a length of wire J be attached (Fig. 5}, and if this wire EJ be a 
half wave-length, then a phase difference of 180deg. is established 
between F and J, and, as experiment confirms, the potential difference 
between E and J is double that between F and earth. Moreover, the 
whole receiving apparatus may now be earth-free—a great advan- 
tage ; and the effects due to atmospheric electricity are completely 
eliminated. By a happy inspiration Count Arco abolished one of 
the two wires in the last-described apparatus and thus this is reduced 
to a single wire DCE and J, the coherer being applied between J 
and E. ТАР | | 

The theory of the intensifier described above is not quite simple. 
In the author's opinion, its action depends on a ehifting of pbase in 
the windings of the coil, with an inversion in direction ot the 
mutual induction in some of them. i | 

In concluding, Prof. Slaby mentions that the Secretary of State 
for the German navy has consented to a number of experiments 
being made on warships in order that the maximum distance attain- 
able by this means of signalling might be determined. 
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PRACTICAL NOTES ON WATER POWER FOR 
ELECTRICAL PURPOSES. 


ED 


Ihe following is an abstract of the discussion on Mr. R. F. 
Yorke’s Paper on this subject, read on the 9th inst., before the 
Glasgow section of this Institution of Electrical Engineers. 
The Paper was reprinted in our issue of the 11th inst., p. 436. 


Mr. WILLIAM. McWHIRTER, in opening the discussion, said that he 
was afraid there was very little to discuss, It was natural for any one 
who had the Proceedings of the Institution at hand, to turn back for a 
few years, and doing this he had been led to read a Paper on turbines in 
the volume of the Proceedings for 3 zn this Paper every aspect of 

very important question was entered into. | 

gn RITCHIE, on the invitation of the chairman, said he had listened 
with pleasure to Mr. Yorke’s Paper, and, as a manufacturer of turbines, was 
naturally interested in the development of water power. Mr. Yorke had 
spoken on the subject very generally, and he would have liked him to have 
given a little more detail in connection with the running of water-power 
macbinery. Mr. Yorke, in referring to suction pipes for turbines, stated 
that a pipe laid on a slope was a failure in maintaining а good vacuum, 
and this he had proved, and Mr. Yorke's theory of the air bubbles was the 
correct and generally accepted one. At the same time sloping suction 
pipes are used in America, but, perhaps the turbines to which they are fitted 
work mostly at full load with the pipes running full, when there is less ten- 
dency to destroy the vacuum. Every turbine ought to be fitted with a 
governor. A storage battery may, in many cases, be a necessity, and where 
storage batteries аге used it is generally considered that а governor is not 
necessary, but as everyone knows batteries have their weaknesses, and 
where the water supply is such that the turbine can be run continuously 
a governor is to be preferred. Mr. Yorke has said there are no large trans- 
mission plants in this country, and when compared with those on the 
Continent and elsewhere this is true. The largest he knew of was in 
Ireland, where at Milford, on the river Barrow, there are two 50 H. . and 
one 80 H. P. turbines at work genarating alternating current at 2,500 volts, 
which is sent into the town of Carlow, 54 miles distant, where it is used 
for lighting and also for motors in several small industries. A contract has 
just been made for nearly 2,000 H. r. in the North of Ireland, and several 
thousand н.р. is being negotiated in the North-west of Ireland, and people 
are now waking up to the fact that even in this country there is some 
prospect of useful work being got on а large scale from water power. 
Perhaps it is not generally known that some very high falls are already 
used for power. On the (chile, near Stirling, there is a Girard turbine 
working under a head of 860ft., and at Brora, in Sutherlandshire, there is 
a Pelton wheel working under 950ft. head, and these are only samples of 
what might be done all over the North and West of Scotland. | 

Мт. С. T. BLACKWOOD MURRAY said his father and he had a fairly 
wide experience in designing and putting down water-power electric 
generating plant, and had met with some of the difficultics with suction 
piper which Mr. Yorke mentions in his Paper. For long suction pipes 
ne plan suggested by Mr. Yorke, namely, of taking them out horizontally 
and then vertically downwards, would not always be found satisfactory. 
Although the air given out by the water due to the reduction of pressure 
below atmosphere would be carried along the level portion, it would almost 
certainly lodge just where the bend-down occurred, as the speed on the 
nir bella upwards in the vertical portion would be greater than the down 
velocity of the water, unless this latter were made fairly high by reducing 
the section of the vertical pipes. From experiments he found that for 
every size and slope of pipe there is a certain speed at which bells of air 
travel along the pipe. It is evident, of course, that unless the speed of the 
water in the pipe be greater than this speed, the air will not be carried 
forward and discharge, but will lodge or travel back. He quoted as an 
instance a small turbine, which was put down in 1887. This was worked 
with 10ft. of head and a suction tail race of 180 yards long of бір. cast- 
iron pipe, having a gross fall of 19ft. Of this 3ft. was lost by friction; the 
pipe was carried out nearly horizontal from the turbine, having, in fact, in 
the 180 yards barely 3ft. of a fall, and then had a vertical drop of rather 
over 13f{t. When started up, the suction gradually rose to about 9ft., but 
remained there, wherens 16ft of suction ought to have been got. The 
velocity of the water in the pipes was Sft. per second. To remedy matters 
he put on a butterfly type of foot valve at the outlet and а self-acting air 
valve at the turbine. The suction pipe was then filled up before starting 
by turning on a small quantity of water апа allowing the air to escape. 
The turbine was started by opening the foot valve and turning on full 
water. The full suction of 16ft. was then got, but after about 8 hours run, 
this fell to about 14ft., showing clearly that air was gradually gathering. 

Mr. W. A. CHAMEN asked if Mr. Yorke would be good enough to 
explain in his reply whether the turbines at Chevres maintained their load 
even with ap large a variation in the head as 50 per cent. Mr. Yorke had 
stated that they maintained the epeed, but he presumed that they could 
not maintain the same load. He also asked why, if the air bubbles 
destroyed the vacuum with an inclined suction pipe, they did not act 
in the same way with a vertical suction pipe. With regard parti. 
cularly to the question of governing, as applied to turbines, used for 
private house installations, he described the turbine and dynamo plant, 
put down at Braemore, Rosshire, for the late Sir John Fowler. The head 
of water available was about 200ft., being obtained from a reservoir away 
up the side of the mountain above the house. The turbines were fixed in 
part of the kitchen premises of the house itself. They were of Mesers. 
Gilkes’ make, and of the vortex type, three in number, each being of 

12 n.r, and running at a speed of 1,200 revs. per min., and each. being 
coupled direct to a Crompton dynamo. The governing was managed by a 


Willans electric governor, consisting of a shunt solenoid, working a water 
relay which controlled the supply to a powerful hydraulic ram, and 
arranged во as to open and close the guide blades of the turbine, an opera - 
tion requiring a considerable amount of power. No accumulators were 
used, and the governing proved extremely successful, the only trouble 
being that at first the delicate water relay valve got choked by some of 
the peatty matter from the water. This was remedied by insert. 
ing a fine filter, which, however, itself became choked after a few 
days’ run, and required frequent changing of the filter papers. There 
being no accumulators, a novel device in the shape of an alarm 
clock, arranged to open the connection to a hydraulic cylinder work- 
ing а sluice valve, was fitted so that everyone, including the attendant, 
could retire to bed leaving the plant running. When the desired time 
arrived the clock turned on the water to the cylinder, which, however, was 
only allowed to pass very slowly through a small bore cock and pipe so as 
to ensure a very gradual shutting down of the plant, giving notice by 
the dimming of the light to any persons, who might not be already in bed, 
that the supply would absolutely cease within about a quarter of an hour, 

After some remarks by Mr. Munro and Mr. Clarke, 

Mr. YORKE, in reply, said he only proposed briefly to touch on some of 
the points raised, as in a general way the various speakers had answered 
each other. Mr. McWhirter was inclined to doubt that it was possible to 
run an electric light installation working under the continuous system 
described in the Paper, but such a system is and has been in use fora 
great number of years without any of the troubles anticipated by him 
having arisen, It must be pointed out, however, that when a charging 
current is spread over 24 hours instead of the ordinary six or eight hours 
the charging current is, of course, reduced by one-third or one-fourth, and 
it is found that when charging contimuously at this low rate the variation 
in pressure is only slight. On the other hand, as pointed out in the Paper, 
the lifetime of the accumulator is greatly prolonged. Many of the 
speakers referred to the question of suction pipes alluded to in the Paper. 
Mr. Chamen asked as to the reason of air troubles arising with a suction 
pipe laid on the slope, when no air troubles appear when the pipes are laid 
vertically. His explanation was that when the pipes are laid vertically 
the velocity of the downward current of water is greater than the upward 
velocity of air bubbles, and therefore it is impossible for air to accumulate 
at the top of the suction pipe. The result to be deduced from this theory 
їз fully confirmed by the fact that suction pipes of too large a diameter do 
not answer, and recently a case was reported where suction pipes too large 
in diameter had had to be taken up and replaced by those of smaller 
diameter. Mr. Murray was under the impression that under Mr. Yorke’s 
system of laying the suction pipes horizontally and then vertically there 
will be a tendency for the air to collect at the bend, but in practice such 
an effect does not occur, and the same vacuum is obtained as if the pipes 
were fixed vertically. Mr. Chamen asks whether, while maintaining the 
speed of such turbines as those in use at Chevres, the full power also is 
maintained, but he understands that such was not the case. With a full 
fall of 30ft. 1,200 H. p. is obtained, and 800 н.г. with a reduced fall of 15ft., 
the speed of 80 revs. being maintained. 


CORRESPONDENCE. 


CAPACITY IN ALTERNATE-CURRENT WORKING 
AND DIELECTRIC HYSTERESIS, 


TO THE EDITOB OF THE ELECTRICIAN. 


Sm: At the close of the meeting of the Institution on 
Thursday the 10th inst., it occurred to me that an excellent 
method for ascertaining the outside limiting value of the 
dielectric hysteresis in a cable was the following, since it was 
entirely free from the possible chance of serious error which 
might arise from employing a wattmeter, or an integrating 
wattmeter (energy meter) with a circuit possessing an 
extremely low power factor: First, calculate Л, the self- 
induction that the inductive shunt to the cable should have 
so that the alternator.current may be a minimum. This, as 
I stated, is given by the formula— 


1471+ 41720? 
2r? 


h = henry, 


where F is the capacity of the cable in farads, p is 27 times 
the frequency of the alternator, and o is the resistance in 
ohms of the inductive shunt. Апа this best value of Л 
in Mr. Mordey's case, as I also stated, comes out to be 
0-58 henry. | 

Next, calculate what will be the alternator-current with 
such an inductive shunt, when using his “ sine curve alternator,” 
if there be no dielectric hysteresis. This current, A, ampere, 
is given by VFo//, and, as I mentioned, is 0:075 ampere in 
Mr. Mordey’s case. 

Thirdly, make the experiment with the cable shunted with 
an inductive shunt made without iron to have this best value 
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of the self-induction, viz., 0:58 henry in the case in question. 
Observe the alternate current; let it be A, ampere. 

Then an outside limit of the current due to dielectric 
hysteresis is obviously А, — А, ampere, and an outside limit 
of the power spent in dielectric hysteresis is V (A, — A,) watts. 

Two other points have also been noticed since the meeting 
on Thursday. One, that Mr. Mordey must have forgotten that 
he was present at the reading of the Paper in question, on 
March 6, 1891, at the Physical Society since, on p. 572 of The 
Electrician for March 18, 1891 (Vol. XXVI.), his contribu- 
tion to the discussion on that occasion is given; secondly, 
that between the date of that meeting and the subsequent 
one at which Major Cardew described his own experiments on 
this method of measuring the capacity of & condenser with 
alternating currents (p. 448, Vol. XX., Journal of the Institu- 
tion of Electrical Engineers, May 21, 1891). Dr. Fleming 
described the same method and the results obtained (pp. 895 
and 396, Vol. XX., Journal of the Institution of Electrical 
Engineers, May 7, 1891). This method for measuring the 
capacity of a condenser may, therefore, be found in essentially 
standard works on electrical engineering.— Yours, &o., 

London, Jan. 15. W. E. Ayrton. 


THE * MUSICAL " ARC. 
| TO THE EDITOR OF THE ELECTRIOLN. 

Sir: My attention has been called to a Paper on “ Rapid 
Variations in the Current through the Direct-Current Arc,” 
by Mr. W. Duddell, read before the Institution of Electrical 
Engineers, and published in your issue of December 21, 1900. 
Under the heading ‘‘ Musical Arc," Mr. Duddell describes 
certain phenomena as if they were entirely new. I take 
pleasure in enclosing copy of à paper in the form of a patent 
specification, filed July 18, 1892, and issued July 4, 1893, 
which, it will be seen, contains substantially the same ar- 
rangement as that used by Mr. Duddell. This method for 
producing high periodicity alternating currents should be 
better known.—Yours, &c., | 

Lynn, Mass., Jan. 2. Ermu Тномзох, 

[Prof. Thomson's patent specification (American Patent 
No. 500,630, dated July 4, 1893) js entitled ** Method of and 
Means for producing Alternating Currents,” and describes 
the arrangement of an induction coil and condenser con- 
nected in series and shunted to the terminals of an arc or 
spark-gap. Alternating currents of high frequency are pro- 
cuced in the induction coil, and it is proposed that the latter 
should be the primary of a step-up transformer the secondary 
of which could be connected to lighting appliances adapted to 
the use of high frequency discharges." A “ powerful“ magnet 
is shown opposite the spark-gap in the drawings accompany- 
ing the specification, the purpose of which is to break any 
arc between the balls." The specification adds that this 
magnet is not always necessary, and that it may sometimes be 
replaced by an air jet.— Ёр. E.] 


TO THE EDITOR OF THE ELECTRICIAN, 


Sir: І have received the enclosed letter from Prof. Elihu 
Thomson ; as he says he is sending you a copy of the speci- 
fication, and presumably a similar letter, I take the opportunity 
to say that I was quite unaware of the work Prof. Thomson 
had done on this subject, or I should certainly have given him 
the credit for it in my Paper. 

I do not remember having seen a description of Prof. Thom- 
son’s experiments in the current literature of the arc, but judging 
from his patent specification, I do not think he realised the 


necessary condition —viz., that 2 be negative, which the aro, 


or other conductors which may be substituted for it, must 
fulfil in order that the current through the arc may oscillate 
and a musical note be given out without the use of tho blowing 
magnet illustrated in all his patent drawings. He evidently, 
however, contemplated omitting the magnet, for he says: At 
M is represented a powerful magnet which is not always, 
however, necessary, but the purpose of which is to break any 
arc between the balls at G. It may sometimes be replaced 
by an air jet, and in claim 9 he says: Said spark-gap being 
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adjusted and arranged so as to respond to the desired fre- 
quency," though he gives no instructions as to what are the 
necessary conditions that,it may respond. 

As to the use of the ordinary carbon aro in place of his 
spark-gap, he makes no mention of it in the specification—in 
fact, he says in the body of the specification, ‘‘ At G is a dis- 
charger consisting of two balls or terminals of brass ог other 
such metal, the distance between which can be adjusted," 
and in the claims he uses the expressions, ‘‘ rupturing said 
circuit at a spark-gap or at suitable terminals.“ | 

I gather from his letter, though he does not say so in so 
many words, that he tried the carbon arc. I should greatly 
welcome either a reference to where a full description of his 
experiments may be found, or failing that, if he can find 
time, a description of them now, as I feel certain that any 
addijion to the available facts which he supplies will 
materially help those of us who are endeavouring to 
understand the physics of the electric arc.—Yours, &c., 

London, Jan. 15. W. DuppELr. 


[We do not reprint Prof. Thomson’s letter to Mr. Duddell, 
as its subject-matter is similar to that from Prof. Thomson 
to ourselves, printed above.—Ep. E.] 


MR. CAMPBELL’S PHASE-TURNING DEVICE. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sin: In your issue of January 4 you print Mr. A. Campbell's 
valuable Paper before the Physical Society On a Phase- 
turning Apparatus for Use with Electrostatic Voltmeters.“ 
In connection with this I should like to point out some limi- 
tations to the methods therein proposed. The main practical 
applications of his ''phase-turning" apparatus depend on 
being able to obtain by its aid an auxiliary potential difference 
V (R.M.S. value) which can be either in power phase or 
in „power quadrature (I am using Mr. Campbell's own 
terms) with the unknown potential difference X (R. M. S. value). 

Consider first the case of obtaining V and X in power 
phase.” If I have correctly understood Mr. Campbell's 
Paper, he maintains that he can obtain with his ‘‘ phase- 
turning " apparatus an auxiliary potential difference V which 
shall be in ** power. phase with X irrespective of the wave form 
of X, the only condition being that V and X have the same 
frequency. This seems to me to be impossible unless some 
method (not described in the Paper) is provided to vary the 
wave form of V. For if V and X are to be in “ power phase 
the power factor of V with X (I use the expression power 
factor in the extended sense to denote the value of 
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where z and v are the corresponding instantaneous values of 
the ordinates of any two periodic curves at the time /, and T 
is their common periodic time) must be unity, and, therefore, 
the wave forms of V and X must be similar curves and cut the 
zero line at the same time (for proof see Alexander Russell, 
The Electrician, Vol. XLIV., p. 49). The wave form of V 
produced by Mr. Campbell's ** phase-turning apparatus will 
depend mainly on the wave form of the source of supply, and, 
to a certain extent on the position of his contacts, and there- 
fore can not besimilar to all of the many unknown wave forms 
which X may have, so that it is impossible by the aid of 
Mr. Campbeli’s ** phase-turning " device to obtain a potential 
difference V in power phase” with the unknown potential 
difference X irrespective of the wave form of the latter. It is 
thus evident that whatever the phase that the apparatus 
really indicates may be, it is certainly not the power phase.“ 

In order to give some idea of the errors that may be intro- 
duced by determining X from the equation, the R. M. S. value 
of the resultant =P = V + X, after first having adjusted the 
phase until P is a maximum, as in experiment I. of the Paper, 
I assume that the phase-turning ” apparatus gives V a eine 
wave-form 100 volts R.M.S. value, and that it is required to 
find the value of X, which has a rectangular wave-form and 
also 100 volts R.MS. value Using the data given by 


a 3 


478 


THE ELECTRICIAN, JANUARY 18, 1901. 


Mr. Russell, I calculate that the measured R.M.S. value of P 
should be 194-9 volts, ;.X —94:9 volts by Mr. Campbell's 
method, or is 5:1 per cent. too small. Similarly, if V is the 
peaked wave (f) of Mr. Russell's Paper, and X is the rectangle 
as before, the R.M.S. values being the same, the error works 
out to 17:7 per cent. in meaeuring X with the phase-turning” 
apparatus. 

Taking next the power quadrature,” there seems no 
physical impossibility in obtaining V in “ power quadrature ” 
with X irrespective of wave form, but the method proposed 
in the Paper for the Measurement of Power Lag will 
not in general give an angle whose cosine is the power factor. 
J illustrate this by an example: Suppose the phase-turning ” 
apparatus gives а sine wave, and it is required to find the 
power factor between two voltages, X, having а rectangular 
wave form and X, having a peaked wave form, both cutting 
the zero line at the same time I take the two curves (a) and 
(Hof Mr. Russell's Paper (The Flectrician, Vol. XLIV., p. 72). 
Owing to the symmetrical shape of the wave forms of X, and 
X, V will be in power quadrature” with X,—:.e., power 
factor is zero when V has its maximum value at the same 
time that X, cuts the zero line, and similarly for X,, so that 
the ** power phase difference " between X, and X, as measured 
by Mr. Campbell’s method will be zero, as the two curves 
ате assumed to cut the zero line at Ше same time, 
whereas the true value of the power phase difference given 
by Mr. Russell is 48:6deg., and the true power factor 0:6618. 

I hope that what I have said above will not be taken as in 
any way minimising the value of the most ingenious and 
useful piece of apparatus which Mr. Campbell has devised 
and which wil, when the wave forms are approximately 
similar, give satisfactory results as his experiments show ; my 
object is solely to point out what seem to me to be theoretical 
limitations to the method, as it is only by knowing them that 
satisfactory results can be depended upon.— Yours, &o., 

Jan. 10. | W. DuppErLL. 


MAGNETIC OBSERVATORIES AND TRACTION 
- DISTURBANCE. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sin: In your issue of the 4th inst. Dr. Glazebrook con- 
tributes some notes of theoretical interest in connection with 
the above. I venture to raise a few points which seem to 
give а different aspect to the question. But first, to refer 
to а personal matter, I believe Prof. Rücker is aware That the 
theorem attributed to him by Dr. Glazebrook was proved by 
me independently some time before he arrived at it. As, how- 
ever, my Paper did not appear in any of the scientific journals 
Dr. Glazebrook would not be cognisant of this. 

Some of your readers may perhaps have examined 
Dr. Glazebrook’s explanation of the freedom from disturb- 
ance of the Kew instruments in conjunction with a map. 
His argument surely loses some weight when one finds that 
„the limited portion of the earth at some distance from the 
observatory " measures some 7 miles in extent, whereas the 
distant observatory is not a mile from the line. 

One may well doubt whether it would be possible to 
* modify within very considerable limits the path of the 
stream line between А and B without affecting the magnetic 
force at the distant observatory” when the said distant 
observatory lies almost between the points А and B. A few 
experiments to determine the curve of potential along the line 
would materially aid in arriving at the true facts of the case. 
One must remember, too, that the whole of Dr. Glazebrook's 
contention is based on the aforementioned theory assuming а 
homogeneous earth, while there is strong reason to believe 
that the earth is not homogeneous, and perhaps & careful 
examination of the Kew records with this idea in view would 
throw some light on this point. 

Last April an abstract appeared in your paper of an article 
by Dr. Edler, in which he brought forward strong evidence 
that a layer of the earth of comparatively small depth conveys 
practically the whole body of current. While there were 
several points in that Paper not quite satisfactorily cleared up, 
the general agreement between the measured results and the 
results calculated wag very close, and, in addition, although 


this point was not alluded to in the Paper, the observed 
directions of the magnetic force fat different points were just 
such as would be expected on theoretical grounds. Before 
Dr. Edler's Paper appeared, I had an opportunity of com- 
paring the results observed at Middlesbrough with results 
calculated on the assumption of a homogeneous earth and the 
agreement was satisfactroy. Figures based on Dr. Edler's 
formule, however, agree equally well while my formule 
based on a homogeneous earth) would not fit Dr. Edler's 
gures, which were obtained over a larger area and at points 
Several times more distant from the line than those at 
Middlesbrough. 

Now the above has a considerable bearing on the point at 
issue. The stray currents observed are evidently due to some 
traction system or systems, while all such systems are at a 
considerable distance from Kew. According to Dr. Edler's 
formule, there should already be a considerable vertical dis- 
turbance at Kew, and this should be augmented by the presence 
of the bonded rail in the immediate neighbourhood. 1 should 
like to ask Dr. Glazebrook whether Kew records do not show 
signs of this disturbance. From my own experience with 
an instrument similar to that erected at Kew, I should be 
inclined to expect that say 100 amperes in the line at Chis- 


wick would not produce во large a disturbance at Kew as 


would be produced by existing conditions.— Yours, &., 
London, Jan. 11. E. Basin WepMonk. 


THE EFFECT OF AN ELECTRICAL CHARGE ON 
A LIQUID. 


TO THE EDITOR OF THE ELECTRICIAN. 


бтв : The action of an electrical charge on a liquid is familiar 
to most readers of electrical science. We know the beautiful 
arrangement by which, in the syphon recorder, a jet of ink 
is electrically shot against a moving band of paper. As, 
perhaps, the antiquity of this phenomenon may not be gene- 
rally known, I venture to send you the following quotation 
from the writings of the famous L'Abbé Nollet (A. р. 1745— 
Acad. des Sciences de France) : — 

Cette loi [Nollet is speaking about the behaviour of electrified particles 
of matter] est ei constante que si le corps solide électrisé est un vaisseau 
plein de liqueur qui s'écoule, l'origine de cet écoulement étant alors comme 
une prolongation de l'endroit par oü il se fait. 


L'électricité s'y montre de deux manières trés remarquables ; premier- 
ment elle rend la liqueur lumineuse, füt ce méme de l'eau commune; 
secondement elle presse la sortie, de maniére qu'un écoulement qui ne se 
seroit que goutte à goutte, devint continu et se divise en plusieurs petits 
jets qui divergent entre eux comme les rayons des aigrettes lumineuses. 

The little picture is a nearly exact copy of the figure which 
accompanies the paragraph. Since reading the passage I have 
tried the first effect cn rather & large scale; the luminous 
shower is exceedingly beautiful. When making the experiment 
the electrical machine should be placed at a considerable 
distance from the jet (4m.), otherwise the machine кооп gets 
damp.— Yours, &o., F. J. Jervis Situ. 


Oxford, Jan. 12. 


POLYPHASE TRACTION PLANT. 

TO THE EDITOR OF THE ELECTRICIAN. 
Sir: In your issue of 28th ult., in an account of the 
Albany and Hudson electric railway, there appears a state- 
ment to the effect that the polyphase current employed for 
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working the railway—presumably the rotary converters—has 
As far as I know, this 
is a considerable increase over what has been done where 
I should be glad to know 
whether there is any mistake and whether your readers know 


a frequency as high as 60 per sec. 


rotary converters are employed. 


of any other case where 


interchangeable.—Y ours, &c , 


Birmingham., Jan. 8. “ IaNORAMUS." 


LEGAL INTELLIGENCE. 
Wolverhampton Corporation у, 


British Blectric Traction 
Co. (Ltd.). 


In the Chancery Division, before Mr. Justice Farwell, Mr. Warmington, 
Q.C., moved for an order to enforce the judgment given in favour of 
the plaintiffs in this action at the trial by Mr. Justice Joyce last sittings. 
Mr. Warmington said the action was brought for specific performance of a 
contract contained in an Act of Parliament by which the defendants were 
Notwithstanding 
this statutory contract plaintiffs were obliged to sue, and judgment was 
pronounced in their favour on November 29, the purchase price being fixed 
at £4,259. Plaintiffs, requiring possession, tendered this sum to defendants’ 
The money had been 


to sell the whole of their undertaking to the plaintiffs. 


solicitors, who, however, declined to receive it. 
tendered a second time. 


Mr. THOMPSON, for defendants, said he had no objection to the order 
asked for if it were necessary, and upon payment of the purchase-money 
plaintiffs could have possession notwithstanding that the conveyance had 


not been executed. 


His LORDSHIP inquired if there was an order for possession in 


Mr. Justice Joyce's judgment. | | 

Mr. THOMPSON said there was an order for payment of the purchase- 
money with interest, and defendants were to execute a proper assignment 
of the property comprised in the contract. 


His LORDSHIP failed to understand why defendants had not given up 
possession, but after Mr. Thompson's expression of willingness to do во 


now on payment of the purchase-money this was all that was asked for, 
and only the costs of the motion remained to be dealt with. These he 
ordered defendants to pay. i 


Motor Carriage Law. 


At the City of London Summons Court on Friday, Mr. Walter Charles 
Bersey, was summoned for iam ds light locomotive to be used without а 
competent person in charge. The summons was taken out under article 
2, sec. 8, of the Locomotives on Highways Act, 1896, ordering that a light 
locomotive should be in cbarge “when used on any highway of a person 
competent to control its use and movement.” The car was not moved 
while defendaut was abeent. Other articles in the act deal with obetruc- 
tion, for which defendant was not summoned. The constable who took out 
the summons said he considered the car was in use on the highway, 
although defendant had left it so that it could not be moved. 

1 Alderman F. GREEN said the constable might have wanted it 
moved. 

Mr. FIRTH, for defendant, said the Prince of Wales and otbers were 
motorists and took а groom or footman not а skilled engineer with them. 
As to the car being moved the constable could have called upon the 
defendant to move it, and that would have come under the head of obstruc- 
tion, for which defendant was not summoned. 

Mr. BERSEY eaid he took away the plug which connected the battery 
with the motor, and it could not have been moved in his absence. He 
believed the meaning of the act was that the driver should be competent. 
As an expert he would say the car was not in use. 

Mr. FIRTH contended that Mr. Bersey's was the correct view. Àn 
inanimate thing could not be controlled, and here the actuating force was 
dormant. 

The ALDERMAN, however, decided that the car was in use, and fined 
defendant 20». and costs, but said he would be glad to state a case. E" 

Mr. FIRTH enid he should apply for a case and take the question to th 
High Court. 


British Thomson:Houston Oo. (Ltd.) v. Bristol 
Tramways Co. 


Mr. Eldon Bankes on Friday last applied cx parte on behalf of the 
defendants for leave to appeal from a decision of Mr. J ustice Day affirming 
the decision of the Master appointing a barrister as the umpire in an 
arbitration which bad aricen between the parties. The parties had entered 
into a contract to provide electric tramways at Bristol. In the contract 

there was a provision to appoint an engineer who was to certify from time 
to time the amounts to be paid to the contractora, and there was an arbi- 


tration clause to govern avy dispute between the parties as to whether 


the engineer had certified sufficient. The engineer had certified what he 
thought was the fair value of the goods supplied by the British Thomson- 


Houston Co., who, not being satisfied, demanded arbitration. The Bristol 
Tramways Co. were prepared to go to arbitration, but said it was a matter 


such a periodicity is employed. It 
seems to supply a want long felt—viz., that of capacity to 
perform both lighting and traction from the same station 
without having to employ two sets of generators that are not 
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which ought to be referred to an engineer as umpire. The other side 
wanted a b&rrister appointed, and the Master said that a barrister should 
be appointed, and Mr. Justice Day upheld his decision. The amount 
involved was a large one, and there were also technical. questions involved. 
The contract provided that disputes should be referred to two arbitrators 
or their umpire, and each party bad appointed a very eminent engineer. 

The MASTER OF THE ROLLS: And they want an engineer to keep 
them right ? 

Their lordships decided it was not a matter in which the Court could 
interfere, and dismissed the application with costs. 


——5ð EERE cnl 


Lane v. Blliott Bros. 


This case came before Mr. Justice Ridley on Friday last on an inter- 
pleader issue. The plaintiff, Mr. Reuben Lane, a chartered accountant, of 
Brmingham, sued аз receiver of the New Fowler-Lancaster (Ltd.) to 
recover £267 due from the Corporation of Brighton for certain electrical 
work done under contract. The defendants carried out the work for the 
Birmingham Company, and had obtained from Mr. Justice Buckley a 
garnishee order for the balance of an account due from the Brighton Cor- 
poration. The issue sent to the Court for trial was whether the plaintiff 
аз receiver for the debenture-holders of New Fowler-Lancaster (Ltd.) was 
entitled to the money, or whether the defendant firm which carried out the 
work had a prior claim. | 


. Mr. TURNER, for plaintiff, said the original company was incorporated 


in Birmingham in 1894 as the Fowler-Lancaster Co. (Ltd.), and was 
reconstructed in 1897 as the New Fowler Lancaster (Ltd.): and im 
August, 1897, debentures for £12,000 were issued. In January, 1898, the 
name of the company was further altered by dropping out the word 
“New.” Although the alteration in name was duly registered at Somerset 
House the secretary omitted to apply for the sanction of the Board of 
Trade, and that being necessary under the Companies Acts, the new name was 
not a legal name. However, the company con trived to carry on its business 
under the amended title, and among other contracts entered into that 
with the Brighton Corporation, which was dated Aug. 17, 1899. Counsel 
argued on these facts that, there being no such company аз Fowler- 
Lancaster (Ltd.) the contract was really entered into with the New 
Fowler-Lancaster (Ltd.), which was the only company legally in existence 
at the time. In that case the debenture-holders of tbe company had а 
prior claim to the property of the company, and plaintiff, as receiver on 
their behalf, was entitled to judgment. 

Mr. LOKHNIS, for defendants, characterised the whole proceedinga on 
the part of the lF'owler-Lancaster Company as a juggle. Defendants had 
carried out this work for a body of peraons calling themselves Fowler- 
Lancaster (Ltd.), which had no debentures, and now it was sought under 
some convenient family hocus-pocus to deprive his clients of payment for 
the work done, under the pretence that the company was all the time 
the New Fowler-Lancaster (Ltd.), whose debentures were held by the 
Fowlers and Lancasters and their bank. He contended that his clients 
were entitled to judgment, the name under which the company entered 
into the contract being misleading. 

His lordship reserved judgment. 


— LL TT 


Electricity Supply Co. for Spain (Ltd.). 


The petition of this company for po wer to alter its capital was before 
Mr. Justice Wright on Wednesday. 
Mr. KIRBY, for the application, said the capital was £100,000 in £5 shares, 


of which 100 shares were vendors shares, which were really deferred shares. 
The company had issued debentures for about £250,000, and the capital 
had been expended mainly in the erection of electrical plant in Madrid. 
The company was formed 11 years ago, and found the greater part of its 
plant was now superseded and of little value, and the company was obliged 
to obtain further capital and renew their plant almost entirely. 


His LORDSHIP : I cannot deal with that matter until I see the report 


of the engineer. There is an item of £29,551, which is said to represent an 
as: Et. 


What asset does it represent? 
Mr. KIRBY said the item consisted of the expenses of issuing debentures. 
His LORDSHIP said the articles gave power to reduce capital, but not 


to increase it. There must be further evidence as to preference shares, &c., 
and the matter must stand over for а week. 


— b —ü— 


Re River Plate Electric Licht and Traction Oo. (Ltd.) | 


Imthe Companies’ Winding-up Court on Wednesday, Mr. Justice Wrigot 
made an order that the petition of Messers. Glyn, Mille, Currie, & Co. for 
the compulsory winding-up of this company should stand over until the 
firat petition day of next sittings. It was explained by counsel that the 
company required a considerable sum of money, and the directora were 
considering whether they would find it and so put the company out of its 
preżent difficulties, ш 


—5— AA ү инана 


Legal Fixtures. 


The following cases with au electrical interest have been entered for 
trial during the Hilary Sittings at the Royal Courts of Justice: — 


SUPREME COURT OF J UDICATURE.—COURT OF APPEAL. 
(CuaNcERY DIVISION.) 
General Appeals. = 

City of London Electric Lighting Co. v. Corporation of London. (Appeal 
of defendante from order of Mr. Justice Farwell, dated May 3, 1900.) 

Cuba Submarine Telegraph Co. (Ltd.) v. The West Indian and Panama 
Telegraph Co. (Ltd.) (Appeal of defendants from order of Mr. Justice 
Far well, dated May 29, 1900.) © 
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Chamberlain and Hookham (Ltd.) v. Corporation of Bradford. (Appeal 
of plaintiffs from order of Mr. Justice Farwell, dated May 25, 1900.) 

Iele of Thanet Electric Tramway and Lighting Со, (Ltd.) v. Abbot. 
Appeal of plaintiffa from order of Mr. Justice Byrne, dated June 21, 1900. 


QUEEN'S BENCH, 
Final Appeal. 

National Telephone Co. (Ltd.) v. Corporation of Huddersfield. (Appeal 
of plaintiffs from judgment of Justices Grantham and Channell, dated 
June 20, 1900.) 

National Telephone Co. (Ltd.) v. the Corporation of Tunbridge Wells. 
(Appeal of plaintiffs from judgment of Justices Grantham and Channell, 
dated June.18, 1000.) 

| Crown Paper. 

National Telephone Co. v. Gulliver & Со. (Appeal by defendants from 
Judge Lumley-Smith, Westminster County Court, for judgment or new 
trial. 

CHANCERY DIVISION, 
(Before Mr. Justice Kckewich.) 

British Motor Traction C». (Ltd.) v. Vaughan-Sherria. 
witnesses.) 

Before Mr. Justice Cozens Hardy.—(Causes for trial with witnesses.) 

Evered v. Electrical Undertakings (Ltd.). Barham v. Evered--Action. 


To come on together. 
QUEEN’S BENCH. 


Common Jury. 
Columbus Co. (Ltd.) v. Adams-Randall Telephone Patents, Ltd. (Work). 
Non-Juries.. 
Veritys Limited v. Jobnson & Co. (Ltd.) and another. ((ioods sold.) 
National Telephone Co. (Ltd.) v. Exchange Telegraph Co. (I. d.). 
(Injunction.) 
Corporation of Middlesbrough v. Imperial Tramways Co. 


(Action with 


( Injunction.) 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
| | с ——9—— 5 
APPOINTMENTS VACANT AND FILLED. 


Keighley Corporation require а chief assistant engineer, an office 
clerk, and an engine-driver for their electricity department. 
Further particulars are set out in an advertisement, and applications 


must be sent in to the borough electrical engineer (Mr. J. M. Smyth), 


Bridge-street, Keighlev, by 10 a m., 26th inst. 

An electrical engineer is required as clerk to the works to super- 
vise the installation of the electric light at the Lancashire County 
Asylum, Winwick, Newton.le-Willows. Applications to Medical 
Superintendent. See advertisement. 

Ayr Corporation invite applications for the position of manager of 
tramways. An advertisement contains further particulars, and appli- 
cations must be sent in to the town clerk (Mr. А. G. Young), Council 

ambers, Ayr, by Feb. 2. 

Devonport Corporation require a chief assistant engineer to the 
borough electrical engineer. Ап advertisement gives further par- 
ticulars, and applications must be sent to the town clerk (Mr. A. B. 
Pilling), Municipal Offices, Ker-street, Devonport, by Feb. 17. 

The Metropolitan Borough of Fulham (London) require an assist- 
ant engineer to take charge of a shift at their electricity works. 
An advertisement contains further particulars, and applications 
must be sent to the acting town clerk (Mr. J. H. Denselow) by noon 
on Jan. 24. | 

Paisley Corporation require an 'engineer to take charge of the 
working and management of their electricity works. An advertise- 
ment contains further particulars, and applications must be lodged 
with the town clerk, Municipal Buildings, Paisley, by 31st. inst. 

A draughtsman, with a good training in a mechanical engineering 
works, is required for the Bradford Electricity Department. Appli- 
cations to city electrical engineer (Mr. R. A. Chattock), Town Hall, 
Bradford, See advertisement. 

Charge electricians and switchboard attendants are required for 
extra high-tension power station and sub-stations operating electric 
tramways. See advertisement. 

A junior mathematical master, with a knowledge of physics, is 
required for the Merchant Venturers’ Technical College, Bristol. See 
advertisement. 

Engineers, with sound experience in electrical and general engi- 
neering, are required. Applications to Messrs, Dick, Kerr & Co. 
(Ltd.), 110, Cannon-street, London, Е.С. See advertisement. 

West Ham Guardians require an expert to advise on the engineer- 
ing work in connection with their new infirmary at 


5 
Applications to clerk (Mr. Fred. E Hilleary), Union Workhouse, 


Leytonstone, N. E., by 23rd inst. 

The Governors of Sir John Cass's Technical Institute, Jewiy- 
street, Aldgate, E.C., require a principal Applications to clerk, 
104, Idol-lane, Eastcheap, E.C., by Jan. 26. 


Jandus Electric Co. (Ltd.), Hartham works, Hartaam-road, Hollo- 
way, N., require an assistant tester. See advertisement. 


Mr. Charles D. Taite, borough electrical engineer at Southport, 
has been appointed to a similar position at Salford at a salary of 
£700 per annum. Mr. Taite has been electrical engineer at South- 
port for about 5 years. 


Mr. C. T. Yerkes has appointed Mr. J. B. Chapman, of the Union 
Traction Co., of Chicago, III., to superintend the construction of the 
Charing Cross, Euston and Hampstead underground electric railway. 

Mr. A. H. Shaw, of Harrow, has been appointed resident electrical 
engineer by the Ilford District Council. 


Abercarn.—The Joint Electric Lighting committee of the Aber- 
carn and Risca District Councils have engaged Messrs. Medhurst 
and Lloyd to prepare a report on electric lighting at a fee of 
40 guineas. ` | 


Baker-street and Waterloo Railway. — The Daily Mail 
announces that the purchaser of this undertaking from the London 
and Globe Finance Corporation is Mr. Thomas L. Johnson, of 
Cleveland, Ohio. я 


Bangor (Ireland).—The North Down Tramway Со. have pró- 
tested against the proposal of the Town Council to expend £4,000 
in extending the plant at the gas works, and intimate that they are 
prepared to undertake the electric lighting of Baugor, Groomsport 
and Donaghadee. 'The matter is to be considered in committee. 


Bath.—The Corporation have applied for a loau of £4,000 for 
purchasing property adjoining the electricity works for extensions. 


Birkenhead.—The revised scale of charges for electricity came 
into operation on 31st. ult., and is as follows :—During the winter 
quarters: l'or the first hour and a-half of maximum demand, 6d. 
per unit; second hour, 3d. ; after, 14d. Summer quarters: For the 
first half-hour of maximum damand, Gd. per unit; second, 3d.; 
after IId. For power and heating for the first hour and a-half 
during winter quarters, 4d. per unit; second, 3d.; after, 14d. During 
summer quarters: For the first half-hour, 4d. ; second, 3d. ; after, IId. 


Bolton.— The chairman of the Technical Instruction Committee 
(Mr. Walter M. Musgrave) has resigned his seat on the Council. 
Mr. Musgrave is the head of the firm of Messrs. Musgrave & Sons 
(Ltd.) whose dealings with the Corporation were referred to in the 
recent report of the special committee on the contracts question. 


Bradford Technical College.—1n the second annual report of 
the Bradford Technical and Instruction committee, it is stated that 
the teaching of electrical engineering, which had not previously 
been satisfactory, has now been placed on a sound basis А well 
equipped laboratory has been provided, and a highly competent 
lecturer appointed. 


Cheadle.—Circulars have been sent out by the Council in orde 
to ascertain the support likely to be accorded to their propose?P 
electric lighting scheme. 


Cork.—At the quarterly meeting of the County Council last week 
the Irish Electric Railway Co. (Ltd.) asked the Council to sanction 
the construction of an electric tramway from Kenmare and Castle- 
townbere to Bantry, at a cost of between £600,000 aud £700,000. It 
is expected that the line will greatly develop the tourist traffic on 
the southern route to Killarney. The General Electric Co. (Ireland) 
(Ltd.) also applied for approval of a scheme to construct au electric 
tramway between Middleton, Cloyne and Ballycotton, at a cost of 
£50,000. Both schemes were referred to committee, the Council 
being favourable to the projects. 


Court of Common Council (City of London).—At yesterday's 
(Thursday's) meeting of the Court of Common Council, on the report 
of the Remembrancer, the following bills were referred to the various 
committees within the scope of whose reference the matters dealt with 
came: City and North East Suburban Electric Railway, Central 
London Railway, Piccadilly and City Railway, City and Brixton 
Railway (Extension of Time), Metropolitan and District Railway, 
and the British Westinghouse Electric and Manufacturing Co. (Ltd) 

The REMEMBANCER stated that he was informed by the agents that the 
Victoria, City, and Southern Electric Railway Bill would not be proceeded 
with. 

Mr. PRIDMORE then asked whether, in view of the interests likely to be 
affected by the proposed tube railways, it would not be advisable that the 
City shoull be represented at any inquiry held by the committee 
appointed by the Board of Trade into the complaints of damage caused by 
vibration on the line of route of the the Central London Railway. 

The REMEMBRANCER thought it would be advisable. He did not, how- 
ever, see how the committee were going to obtain the information they 
desired. 

It was afterwards agreed that the Streets committee should have power 
to confer with the Board of Trade, or be represented at any inquiry on the 
subject, 
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Numerous complaints of the inconvenience caused by and protesting 
against the continual breaking up of the streets by the Postmaster- 
General and urging continuous working day and night were presemted 
from various wardmotes and bodies of electors, and were referred to the 
Street committee. | 

Mr. Morten complained that the Court's instructions with reference to 
continuous working were not being carried out by the Post Office, and, 
moreover, that the works were closed practically the whole of Christmas 
week. The Court, he urged, had plenty of power to compel the Postmaster 
General to do that which was right snd reasonable, as they could refuse 
permiseion for him to open the streets. How long was this state of things 
to exist ? He hoped the officera of the Court would do their duty and see 
that the orders of the Court were carried out. 

Mr. WILLIAMSON asked the engineer whether any protest had been lodged 
at the office of the Postmaster-General ? 

The ENGINEER (Mr. D. R. Ross) re lied that very strong protests had been 
made by his department to both the Post Office authorities and to the 
Charing Cross and Strand Co. He had issued 500 letters, and received an 
equal number of replies with regard to complaints as to the cause of this 
inconvenience, The works cf the Charing Cross and Strand Co. were being 
carried on continuously, as were those of the Post Office to some extent. 

Mr. Deputy MALTHOUSE remarked that in his view the workmen were 
simply idling their time away ; no work was done. 

Mr. Morten moved, in connection with the complaints of the roadway 
being used for storage purposes, that in all cases where, despite the orders 
of the Court, such stores were not, after request, removed, they should be 
carted to the City greenyard. 

The T3wN CLERK suggested that it should be referred tothe Streets 
committee to consider the advisability of such a course being adopted. 

Mr. Morten agreed, if the committee were empowered to act at once if 
they deemed it desirable. 

The motion, amended accordingly, was agreed to. 

A letter from the London County Council, enclosing copies of 
resolutions passed at the conference on June 14, 1898, between repre- 
sentatives of the London County Council and the London local 
authorities with reference to certain proposals then before Parlia- 
ment for the establishment of undertakings for the supply of elec- 
tricity in bulk to local authorities or companies which might require 
it, and asking whether the Corporation agreed to the principle laid 
down in these resolutions, or whether it considered it desirable, 
having regard to the changes in the government of London since the 
‘Conference was held that another conference should take place. 
Letter was referred to the Streets committee. 


Dock Lighting.— The Admiralty have decided to introduce elec- 
tric lighting in the Portsmouth Dockyard. 


Dublin.—A circular has been issued by the town clerk (Mr. Henry 
Campbell) to electric lighting consumers stating that on and after 
Ist inst. the charge for electric current will be at a uniform rate of 
6d. per unit. 


BEdinburgh.—Sanction of a further loan of £16,000 for electricity 
extensions has been obtained by the Council. The Electric Lighting 
committee presented a report on Tuesday recommending the appoint- 
ment of a deputation of seven members to visit English towns in 
connection with the proposed provision of condensing plant at 
M‘Donald-road power station. ‘The matter was ultimately referred 


back to committee. 


ectrical Equipment of Machine Works.—The well-known 
Bedford works of Messrs. J. and F. Howard, agricultural machinery 
and implement makers, are to be remodelled, and a complete system 
_ of electric driving is to be installed, the whole of the present system 
being taken out or converted. The contract for the equipment has 
been placed with Messrs. W. Н. Allen, Son & Co, of the Queen's 
Engineering Works, Bedford. 


Electrical Theatrical Effects — We are informed that the 
Drury Lane pantomime and the ball room scene at the Hippodrome 
were among the first orders executed by the company recently 
started to put the work of Electric Li hting Boards (Ltd.) on a com- 
mercial basis. Large quantities of the company’s patent strip are 
used both in the great palace of glass scene at Drury Lane and at 
the Hippodrome. At the latter house the British Electric and Tele- 
phone Co. applied the new strips, and at Drury Lane Messrs. Salviati 
and Jesurum did the installation work, in both cases in consultation 
with Mr. Julian Halford, the company’s manager, and inventor of 
several ot the accessories used in connection wit the system. 


Exhibitions. —An exhibition, entitled the New Cur КГ 
neering and General Trades Exhibition, will be held at Bingley 
Hall, Birmingham, from March 25 to June 1. Particulars from the 
manager (Mr. Geo. Stanley), 6, Holborn-chambers, Broad-street, 
Birmingham. | 

А meeting was held at Wolverhampton, on Wednesday, in support 
of a proposal to hold an art and industrial exhibition in the town in 
the early part of 1902. А guarantee fund of £25,000 is required. 

The Prince of Wales has promised to open the Glasgow Inter- 
national Exhibition on Tuesday, May 7. 

The Automobile Club of Great Britain and Ireland will hold their 
third exhibition of motor cars, &c, at the Agricultural Hall, 
Islington, London, from May 4 to 11 inclusive. 


Fulham (London).—The electricity works are rapidly approach- 
ing completion, and current will shortly be available, Already 
App canon for the equivalent of over 10,000 8 c.p. lampe for private 
lighting have been received. 


Hampton Wick.—The Council have sanctioned the application 
of the Richmond (Surrey) Electric Light and Power Co. for a pro- 
visional order. The charge for current to private consumers is to be 
"d. per unit, or 8d. for the first 1 hours and 2d. after. Should the 
company supply Teddington or Hampton the first charges are to be 
reduced to 6d. and 7d., and in any case the charges are to be reduced 
to 634. and 71d. on the company paying а dividend of 7 per cent., 
and to 6d. and 7d. on a dividend of 10 per cent. being paid. Current 
for motors and power purposes is to be 4d. per unit, and for public 
lighting for a minimum period of 7 years 3d. per unit, or for not less 
than 100 lamps £3 per annum for each 16 c.p. lamp. The Council 
have the option of purchase on giving six months’ notice, and paying 
“about £140 for every £100” of capital expended by the company. 
Supply is to be available within a year from the passing of the order. 


Indian Telegraphs.—The report of the Indian Telegraphs Depart- 
ment for the year 1899-1900 states that the number of paid telegrams 
was 6,237,300, an increase of nearly 144 per cent., while the revenue 
increased by 17°6 per cent. During the year over 10,000 miles of 
wire were added and 253 new offices opened. In 1899-1900 the 
number of private inland telegrams was four times a3 great as in 
1883-83. An extraordinary growth of 534 per cent. in number and 
514 per cent. in value, due to the South African war, has to be 
chronicled under foreign pres3 messages. The net receipts of the 
department (including State messages) amounted to over 35 lakhs of 
rupees, or 5:19 per cent. on capital. Excessive traffic was responsible 
fora decline in the speed of transmission on all the routes, but efforts 
are being made to remedy this defect by adding new wires, by enlarg- 
ing the signalling staff, and by introducing the Wheatstone automatic 
system between the busiest centres. 

n (London).—The Electric Lighting committee will in 
future be known as the Lighting committee, and will have control 
of gas as well as electric lig ting. | 

Johnstone (N.B.).—The Council have entered opposition against 
the Clyde Vale and Caledonian electric power schemes. 

Keighley.—The undertaking of the Keighley Tramways Co, has 
been acquired by the Corporation at £8,900. 

Leeds.—An official statement has been made by the tramway 
authorities on the subject of the magnetisation of passengers’ 
watches by the tramway currents. It is stated that during the whole 
four years the electric cars have been running not a single letter of 
complaint has been received by the authorities. 

Leith.—The Council have intimated to the Edinburgh Street 
Tramways Co. that they are prepared to extend the company’s lease 
in order that the tramways of Leith might be worked electrically, 
provided the compan could arrange to carry the electric tramways 
to Princes-street either by Leith-street or Picardy-place and St. 
Andrew-square or both. It was also agreed that current be supplied 
by the Corporation at 14d. per unit. 

Libau (Russia).—On Oct. 1, 1900, the Société Continentale de 
Traction et d'Elairage pour PElectricité, of Paris, commenced the 
eupply of continuous current in this city. At Dec. 31 there was 
an equivalent of 11,800 8 c.p. lamps connected and 152 consumers. 
'The generating plant, which is of Schuckert make, is assisted by a 
battery of Tudor accumulators. 2 

In the same city the Libauer Strassenbahn und Elektrizitütswerk. 
supply current to the tramways owned by the Société Continentale. 
These lines, which commenced working in September, 1899, are 
11,500km. in length to 1m. gauge. The contractors for the electrical 
equipment of the line were the Schuckert Co., of Nurnberg. There 
are 27 cars running—18 motor cars and nine trailers. 

Light Railways. An inquiry was held at Dublin on Tuesday 
into the сарон to construct the Dublin, Scalf and Eaniskerry 
Light (Electric) Rail way and the Bray Light Railway. The Dublin 
Corporation opposed in order to secure clauses to 1 their 
water mains. The Dublin, Wicklow and Wexford Railway and 
the Bray Electric Tramway Companies also opposed. | 

Liverpool.—The Electrical Power and Lighting committee have 
decided to apply for sanction to borrow £300,000 for extending and 
developing their undertaking. . 
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Maceio.—The Empreza Luz Electrica Alagoas, established in 
Maceio, has a concession for supplying current for all lighting and 
industrial purposes for 50 years. At present current for lighting is 
supplied from sundown and the public lighting is also contracted 
for on the same basis. i 

The Companhia Telephonica is the owner of the telephone system 
of the city, which is in a tlourishing condition. 


Merthyr—The Merthyr Electric Lighting and Traction Co, 
which is erecting electricity works for supplying current for lightiog 
and also for operating the light (electric) railwaya between Merthyr 
and Dowlais and Merthyr and Cefn (at present under construction), 
has announéed that it js now in a position to make connections. The 
equipment of the tramlines is practically complete. The machinery 
tor the power station has not been delivered, but a portion is expected 
to be delivered in a few days. It is anticipated that the undertakin g 
will be completed by March. 


Municipal Telephony.— The Hartlepool Corporation on Tuesday 
decided to invite the co-operation of West Hartlepool in applying 
cr a licence to establish a local municipal telephone exchange. 


Musselburgh.—An application to the Board of Trade for an 
extension of time to comply with the provisions of the provisional 
order which was obtained in 1899 has been referred to the Law 
committee. 


Nuneaton.—4A further outlay of £2,509 on electric lighting 
extensions has been approved. | 

Paisley.— Mr. Francis Teague has resigned his position as burgh 
electrical engineer. The resignation will take effect on the 28th prox., 
and an advertisement elsewhere invites applications for hia successor. 

Perth.—Of the applicanis for the position of borough electrical 
engineer, the following leet of 12 have been selected :— Messrs. 
J. Lambert (Dundee), G. H. Carter (St. Helens), E. W. Rees (Liver- 
pool), E. Cross (Aberdeen), C. A. L. Prussman (Doncaster), R. Pater- 
son (Edinburgh), A. Hunter (Glasgow), J. Wilson (Glasgow), J. O. 
Whittaker (Chiswiek), Н. Hastings (Sidcup), A. Н. Clark (Preston) 
and J. I. Robertson (Dumfries). 


Perth (Western Australia).—Some time ago the Legislative 
Council threw out the bill promoted by the Perth Electric Tramways 
(Ltd.) for the erection of ele:tricity works, and recently the rate- 
payers were invited to express their viewa upon the question of a 
municipal scheme, with the result that there was a large majority 
against the Corporation undertaking the work. It ia now thought 
that the Council will grant the concession to the company without 
waiting for parliamentary sanction. __ | 


Postal Telegraph Clerks’ Grievances.—4A crowded meeting of 


postal telegraph clerks was held on Saturday at Manchester“ to 
protest against inadequate pay and other causes of disgatisfaction in 
the postal telegraph service." An attempt was made for a minimum 
annual salary of £72. 16: after five years’ service, an addition of 
£6. 10s. per annum for the next five x and an increase of -£8 
per annum up to a maximum of £200 à year in large offices and 
£400 a year in small offices A resolution was carried protesting 
against the inadequacy of pay and the stagnation of promotion in 
the telegraph service of the Post Office, and urging the appointment 
of another Select Committee of the House of Commons to enquire 
into this and other causes of discontent in the department. 


Private Bill Legislation.—Notice of opposition has been given 
to the following electric railway and tramway bills: Brompton aud 
Piccadilly Circus Railway (extensions) ; Charing Cross, Hammersmith 
and District Electric Railway ; Metropolitan District Railway ; 
Scarborough Electric Tramways ; Harrogate Corporation and South 
Yorkshire Electric Power bilis. 

The Cleveland and Durham County Electric Power Co. have 
deposited a bill to enable them to generate and supply electricity ** in 
bulk " to authorised distributora for lighting and to private persons 
for power only. Tlie area comprises the whole or portions of the 
unions of Easington, Sedgefield, Hartlepool, Stockton, Darlington, 
Teesdale, Auckland, Weardale, Lanchester, Durham and Middles- 
brough, Guisborough and Stokesley in the,North Riding of York- 
shire. The generating stations are to be erected in Witton-le- Wear, 
Lanchester, Consett, Hutton Henry, Woodham, Brotton and Bil- 
lingham, . The capital of the company is £1,000,000, in £10 shares, 
with the right to divide them into preferred and deferred half-shares. 
Borrowing powers are sought to the extent of £333,000 by the issue 
of debenture stock. The promoters are Sir Т. Wrightson, M.P., and 
Messrs. G. Ainsworth, H. Bell, A. J. Dorman, H. W. Hollis, W. H. 
Hopkins, A. Leith, A. F. Pease, Н. P. Pease, M. P., E. L. Pease, 
W. R. Stobart, J. Forbeck, J. Walton, and R E. Whitwell. | 

The Richmond Gas Co. have lodged a bill for, inter alia, powers 
to enable the company, if they think fit to acquire powers to 
supply electrical energy for public and private purposes." 


Provisional Order Amendment.—Hindley District Council 
give notice of intention to apply to the Board of Trade to amend 
the draft of the Hindley Electric Lighting {Order by omitting the 
streets in which the Council would have to lay mains within two 
years from date of order. 


Pudsey (Yorks.).—A sub-committee of the Council has be en 
formed to confer with two of the electricity supply companies in 
Yorkshire as to the supply of electric current for Pudsey. 


Rhodesia.—The Bonsor Gold Mining Co., at Seluke, possess an 
alternating three-phase belt-driven electric light and power plant of 
100kw. capacity, with an equivalent connection of 400 8 c.p. lamps 
distributed by overhead bire copper mains. A G.E. 100kw. generator 
is installed. In the same district the Globe and Phonix Gold Mining 
Co. inaugurated in August, 1900, a continuous current supply to 
connections equal to 400 8 c.p. lamps through bare copper overhead 
mains The plant consists of one G. E. 30kw. generator, and supplies 
current for lighting the mining buildings and to one 15 Н.Р. motor 
which drives the cyanide works machinery. | 

The telephone department of the Rhodesian Postal Telegraphs. 

established at Salisbury has four exchanges with 256 subscribers. 
The exchanges are situated at Buluwayo, Salisbury, Umtali, and 
Seluke, The subscription for private subscribers is £15. 15s. per 
annum within a radius of 1 mile of the exchange, and £3. 3s. per 
annum for each additional quarter mile. 
There are 3,780 miles of aerial telegraph lines erected ia Rhodesia 
belonging to the State, and 105 miles belonging to the African 
Trans-Continental Co. (between Umtali and the Portuguese border). 
The charge for inland telegrams is 2d. per word, with a minimum 
charge of 23. 

Water power throughout Rhodesia is described by an esteemed 
correspondent as incalculable. | 


St. Albans.— The Council recently received three offers for the 
transfer of their provisional order from (I) the Electrical Power Distri, 
bution Co., which offered to erect and equip the necessary works 
paying the Corporation the cost incurred in obtaining the order and 
giving them the right of purchase at the end of 14 years at a valua- 
tion as a going concern, the oller als» detailing the prices to be 
charged for current for public and private lighting ; (2) the British 
Schuckert Electric Co. would undertake to construct the necessary 
worke, the Corporation paying for same, and the company under- 
taking to lease them for seven years at a rental equal to 6 per 
cent. on the amount of the loans outstanding for the cost of 
the works, this offer als» containing details as to prices to be 
charged for public and private lightinz; (3) the S'. Albans 
Gas Co. offered to pay £400 for the order, and to con:truct the 
works, and aíter retaining 5 per cent. on the capital, apply 
surplus profits as to one moiety to the Corporation aud аз to 
the other moiety by way of dividend to their shareholders. The 
Electric Light committee thought that they should have the benefit 
of expert advice as to these offers and as to the desirability of the 
Council constructing and working the undertaking themselves, and 
recommended that Mr. Robert Hammond һе retained at a fee not 
exceeding fifty guineas anl travelling expenses, The Council 
adopted this proposal. 


St. Pancras (London).—The В rough Council have decided to 
convene a conference of municipal owners of electricity works to 
discuss the question of promoting legislation for conferring powers 
to supply motors, fittioga, and other electrical apparatus on con- 
sumers’ premises on the hire-purchase system. Some years ago 
Mr. Fletcher Moulton, Q.C., advised the lat» Vestry that they had 
no power to supply motors оп the hire-purchase or any other system. 
Bearing io mind the resent surcharge of £2,000 at Dublin, the 
Council naturally desire to move slowly. 

The Electricity committee are making inquiries as to a site fora 
new generating station to meet increasing demands in the northern 
patt of the borough. 


Shoreditch (London).—The Finance committee have submitted a 
statement showing the capital expenditure on the refuse destructor 
from March 26, 1896, to Sept. 29, 1900, £23,808, receipts £22,561. 
The statement has been referred to the Lighting committee. 

Trans-Pacific Cable.—At а meeting of the New York Chamber 
of Commerce, on Jan. 3, Mr. G. H. Schwab, speaking for the Com- 
mittee on Foreign Commerce and Revenue Laws, submitted a report 
strongly favouring a trans-T'acifiv cable to be laid and operated by a 
private corporation rather than by the Government of the United 
States, on the grounds that the first cost of a Government cable 
would be excessive, and the annual upkeep greater than if conducted 
by a private undertaking. 1% is pointed out in the report that 
to be commercially profitable and useful the trans-Pacific cable 
should touch Japan and China, and that, while landing permis- 
sion might be granted to a private undertaking, it was doubtful if 
the United States Government would obtain such permission, as 
the governments concerned would reserve the right to control every 
new cable landed on their shores Finally, it is urged that the 
laying, maintaining, and operating of ocean cables requires a large 
amount of expert knowledge, and, in the opinion of the committee, 
no department of the United States can supply these essential 
requisites. It was finally resolved that the general principles of 
the bill introduced into the House of Representatives by Mr. Sher- 
man, entitled “А Bill to Provide for Telegraphic Communication 
between the United States of America, the Hawaiian Islands, Guam, 
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the Philippine Ialands, Japan, and China, and to Promote Commerce," 
should receive the support of the New York Chamber of Commerce. 


Underground Telegraph Wires.—The Glasgow Chamber of 
Commerce have adopted a resolution to invite the co-operation of 
other Chambers of Commerce and the various Stockx Echanges in 
petitioning the postal telegraph authorities to establish a complete 
system of underground telegraph wires, 


Walsall.—The Finance committee have authorised the raising of 
а sum not exceeding £20,048 on mortgage for the electricity under- 
taking, Application has also been made for sanction to borrow 
£3,000 further for extensions. 


Water Power in Scandinavia.—For the purpose of inquiring 
into the horse-power available from the water-courses of Sweden 
the Crown has appointed a Waterfall Commission, and this commis- 
sion has visited the principal rivers of Norseland where new lines of 
railway are required but which it would be impossible to work 
remuneratively by steam. The commission has recently appointed 
two experts to calculate the power obtainable from the various falls, 
and has recommende I the passing of a law providing that the State 
shall acquire the waterfalls wherever possible in order that the 
may be controlled nationally. It is proposed: that the State sha 
lease these falls for the generation of electricity for industri al 
purposes, 

А second она! emanates from Dr. G. de Laval, the well-known 
inventor and hydraulic engineer, who has formulated a scheme for 
the constitution of a huge waterfall ** Trust" for the whole of 
Sweden. He pro that all the private owners of these falla 
shall join the * t, which would be worked for the mutual 
benefit of the owners. As a counter-blast to this proposal the 
Swedish Crown lays claim to all falls where no specific inclusion has 
been made in riparian sale coatracts,. Amongst the falls included in 
this edict is the famous Trollhätte waterfalls near Gothenburg, the 
most important in Sweden, where Dr. de Laval, the owner of the 
riparian rights, sold his supposed property to a syndicate, who pro- 
p?se to supply Gothenburg with electricity for all р s. The 
Crown has refund to ratify the sale, claiming for itself the waterfall 
rights. The matter is to be settled in the Swedish courts. 

One of the chief questions before the Waterfall Commission above 
referred to is to report upon the falls most suitable for the working 
of railways, and the many important experiments which have been 
made on the Continent in attempting to solve the problem of utili- 
sation of water power for transmission for long distances for railway 
work are to be carefully studied. Last autumn the commission 
appointed experta to study aud report upon these various experiments 
on the spot. The Swedish State Railway Administration also 
appointed experts for the same purpose. In the meantime many 
Swedish engineers, including the Geneyal Swedish Electrical Co., 
are making experiments and pieparing plans for the Vs of 
railways by electricity, and it is suggest that the first line of the 
kind to be so worked shall be the Gillivare-Ofoten railway, as 
through the route of this line water power from numerous falis can 
be obtained. The main drawback at the pre-ent moment to the 
realisation of this project is that during the winter period the falls 
are frozen. An attempt is being made to overcome this difficulty 
by the erection of a large storage battery plant. 

А company, represented by De. de Laval, is endeavouring to secure 
the right to exploit the Hedensfors falls on the Lule river for 
industrial parposes, and Herr Emile Hager is endeavouring to secure 
similar rights for the Lilla Edett waterfall near Gothenburg, a pre- 
liminary estimate being that 7,000 н.р. would be available and could 
be profitably worked. Herr E. Reuterwall is alao seeking a conces- 
sion for a similar undertaking for the supply of .electric current to 
Sundsvall, power equal to 1,600 н.р, being obtained from a neigh- 
bourin fall The total cost of this scheme is put at 438, OO0kr., and 
it would work at an estimated profit of 80,000kr. per annum. 

In Norway water-power schemes are under consideration, the chief 
being one for the supply to Christiania of electric current, generated 
by the falls of the river Glommen. This scheme is now in progress 
aud is expected to be in working order next year, although the 
technical difficulties are admittedly great. 


Wellingborough.—The Council have sanctioned the transfer of 
the provisional electric ligKting order from the Electrical Power 
Distribution Co. to the County of Northampton Electrical Power 
Distribution Co. 


West Hartlepool.— Electric current was supplied for the first 
time on Tuesday evening for public lighting. 


Whitehaven.—References to the cause of the recent interruptions 
of supply of electric current were made at the Council meeting on 
Thursday last. It was stated that a sample of the lead-covered cable 
which had given out had been sent to the makers, Messrs. Siemens 
Bros. & Co., who replied that in their opinion the defects were due 
to moisture percolating through the joints of the brick conduits in 
which the cables were laid, and the destruction of the insulation by 
some chemical compound contained in the soil. Messrs. Hopkinsons 
and Talbot had also written with regard to the breakdown of the 


armatures, stating that they were of opinion that this had occurred 
owing to the age and construction of the machines, 


* Willing's Press Guide."—This compact and complete list of 
newepapers and periodicals has, in its 28th annual issue (1901), 
improved upon past issues from the fact that a bolder type has 
been used for the names of publications. No alteration has been 
made in the arrangement, which is as perfect as it can very well be 
made. The information given endes the classification of the 
journals into trades and professions, the addresses of colonial and 
foreign newspapers, che names of those Continental papers which are 

rinted in English, and a mass of other particulars which those who 

ve occasion to use а gvide of this character will find of service. 

“ Willing's Press Guide“ is erra by James Willing, jun. (Ltd.), 
125, Strand, W.C., and 162, Piccadilly, W., London, price 1s. 

Workhouse Lighting.— The Brighton Guardians have asked 
Mr. G. R. Peers to report on the electric lighting of the workhouse 
premises, 

Yeadon.—At а meeting of the Council on Wednesday, replies 
were received from the councils in the Whartedale Union intimating 
their intention to attend a joint meeting of authorities to discuss the 
proposals of the Yorkshire Electric Power Syndicate. The confer- 
ence is to be held at Guiseley at an early date. One of the engineers 
to the syndicate will be invited to attend and explain the scheme. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained of the Booksellers, 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 
street, London :— | ' 

*"'LocALISATION OF FauLTS IN Exgorrio Ілант Mars. ”—By Е. C. 
Raphael. Price 5e., post free. The book deals with the important subject 
of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and di 

‘ THE Авт OF ELEOTROLYTIO SEPARATION OF METALS.”—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic sevara- 
tion of metals and the р rules and details of technical application 
on а commercial scale. 'l'he work is adapted to the use of the manufacturer 
as well as the student. | 


% ELEOTROMAGNETIO THEORY.”—By. Oliver Heaviside. Fol. I., 13r. 6d. 
Fol. II., 12s. 6d. 

% ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the anaron! of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 

rehension of the theory of testing as applied to electrical lines in g: neral. 
Demy 8vo, fully illustrated. 10s. 6d., post free. 

„ WIRELESS TZLEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEOTRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. О. J. Lodge, with a large number of illustrations, bringin 
this latest application of electrical science quite up to date. New an 
Enlarged Edition, бв. nett. Now ready. 

„ ELROTRIO LAMPS AND ELĘOTRIO LIGHTING,” by Prof. J. A. Fleming, 
M. A., D. So., F.R.S., is handsomely bound, and full of original illustra- 
tions, designs, initials, to. New and Cheaper Edition, 68., post free. 

* ELEOTRIOAL ENGINEERING FORMULAE," a pocket book, by Messrs. W. 
Geipel and H. M. кош; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. 
New Edition nearly у. 

“Тина MANUFACTURE OF CARBONS FOR ALL ELEOTRICAL PURPOSES.'"— 
by Francis Jehl 108. 6d., pos free, This is a practical handbook, giving 
a complete description of art of makiag carbons for electric lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
ased in carbonising. The work also contains particulars of the cost, &o. 
of erecting ара working carbon works, and plans of a model factory. : 

„% Моттув POWER AND GEARING FOR ELEOTRICAL MaocHINERY."—B 
E. Tremlett Carter, C. E., M. L. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 

ern practice in the use of engines for dynamo driving, not only for 
isolated power plants, but also fer publio electric lighting and power 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with; and the book contains, in addition, numerous, 
tables giving exact data of the equipment and working of electric power 
stations, 

“Tae STUDENTS’ GUIDE go SUBMARINE CaBLg TesTING."—A new 
edition of this book, by Messrs. Н. К. C. Fisher and J. C. Н. Darby, is 
now ready, price 6s. net; abroad, 6з. 3d. This work is intended to serve as 
& guide to operators already iu the telegraph service, and to those who 
desire to enter that service. The at cable companies now insiat that 
their operators and probationers shall pass certain examinations in elec- 
trical subjects. The book is very fully illustrated. 

“THE INCANDESOENT LAMP AND ITS MANUFAOTURE."—By Gilbert S; 
Ram. Prioe 7s. d., post free. The principles underlying the manu facture 
of the incandescent lamp are carefully and fully dealt with in this volume, 

* MAGNETIO INDUCTION IN IRON AND OTHER MzTALS."—By Prof. J. A. 
Ewing. Price 10s. 6d. net. New Edition (Third) now ready. 

*ELgorRIO Morrvg Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric ene to minin 
and general power transmission purposes, in which the author has 
much experience. Prive 10e. 6d., post free ; abroad, 11s. 

* ELgoTRO-CHEMISTRY."—By Dr. G. Gore. Third Edition. 
post tree. - 

‘ SUBMARINE CaBLe-LAYING AND RuPArRING. /—By Н. D. Wilkinson 
M.I.E.E., &о., fully illustrated ; price 12s. 6d. This work gives a detailed 
teohnical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


Price 2s., 


[ 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Price Lists, 
and similar matter should be sent early in the week. ] 


TENDERS INVITED. 


Great Yarmouth Corporation invite tenders for two water-tube 
boilers and two 200kw. high-speed continuous-current steam dynamos 
for electric traction. Specifications, &c.,can be obtained from Messrs. 
Preece and Cardew, 13, Queen Anne’s-gate, Westminster, S.W., or 
from Mr. J. W. M. Cockrill, M.I.C.E., borough surveyor, Town Hall, 
Great Yarmouth, and tenders have to be sent to the town clerk’s 
office, Town Hall, not later than noon of Feb. 5. Some further 
particulara will be found in an advertisement. 


Oldham Corporation require tenders for two 600 I. H. P. engines and 
four 1,200 I. H.P. engines, each direct coupled to a contimuous-current 
dynamo. Specifications may be obtained from Mr. A. Andrew, Gas 
and Water offices, Oldham, and can also be seen at (but not obtained 
from) the offices of the consulting engineer (Dr. Alex. B. W. Ken- 
nedy), 17, Victoria-street, London, S.W. An advertisement gives 
oe particulars, and tenders must be sent to Mr. Andrew by 

an. 29. 


Brighton Corporation require tenders for the supply, delivery, 
drawing-in and jointing complete of feeder, distributing, test and 
telephone cables. Further information is given in an advertisement. 
Specifications, &c., can be obtained at the offices of the tramways 
engineer (Mr. Thomas B. Holliday), Town Hall, and tenders must 
be sent to the town clerk (Mr. Francis J. Tillstone), Town Hall, 
Brighton, by 4 p.m., Feb. 14. 

Brighton Corporation also invite tenders for the supply and егес: 
tion of the overhead trolley construction and equipment of the 
tramway routes. Specifications may be obtained from the tramways 
engineer (Mr. Thos, B. Holliday), Town Hall, and tendera must reach 
the office of the town clerk (Mr. Francis J. Tillstone), Town Hall, 
Brighton, by 4 p.m. of Feb. 14. See advertisement. 

Brighton County Borough Council invite tenders for the supply 
and erection, by 3lst Aug., of tramway plant, including (1) three 
direct-coupled compound-wound steam dynamos (Willans engines), 
(2) tramway switchboard, (3) negative booster. 'Tenders to town 
clerk by 10 a.m. 28th inst. е 


Wigan Electric Lighting and Tramways committee invite tende 
for two 210kw. steam dynamos, two Korting condensers and cast-iron 
piping, lap-welded flange steam piping, switchboards, feeder boosters 
and battery milker. Specifications from the borough electrical engi- 
neer (Mr. H. cm ishop), and further particulars are set out in 
an advertisement. Tenders must reach Mr. Bishop by Feb. 2. 

Aberdeen Tramways committee require tenders for the electrical 
equipment for their Bathing Station tramway route, comprising the 
supply and erection of all overhead material (poles being provided by 
the Corporation), and the supply and laying of lead-covered, paper 
or fibre insulated cables, An advertisement gives further particulars, 
and tenders addressed to the city electrical engineer (Mr. J. Alex. 
Bell, must be delivered at the electricity works, Cotton-street, 
Aberdeen, before noon Feb. 13. 


The Corporation of the royal burgh of Kirkcaldy require tenders 
for dry-back marine boilers, with mountings, &c., but alternative 
tenders for water-tube boilera will be considered. Specifications 
can be seen (but not obtained) at the offices of consulting engineers 
(Messrs. Kennedy and Jenkin) 17, Victoria-street, Westminster, 
S. W., and tenders must be sent to the town clerk (Mr. Wm. L. 
Macindoe), Council Offices, Kirkcaldy, by 10am. of Feb. 15. An 
advertisement contains further particulars, 


The Guardians of the Poplar (London) Union invite tenders for 
the provision and construction of the negessary brickwork, flues and 
settings, &c., for two Lancashire boilers and an economiser. An 
advertisement gives further particulars, and drawings may be 
inspected after 23rd inst., at ili offices of the consulting engineer 
(Mr. F. J. Warden-Stevens, A.M.LM.E., A.M.LE.E.), 34, Victoria- 
Street, Westminster. Tenders must be sent in to the clerk (Mr. G. H. 
Lough), 45, U pper North-street, Poplar, London, E., by 6 p.m., Feb. 6. 

Wimbledon Urban District Council invite tenders for steam and 
exhaust pipes, &c., and moving two boilers, feed-pumps, feedwater 
heater and storage tank ; independent surface condensing plant ; and 
the supply and erection of two water-tub2 boilers, Specifications may 
be obtained from the electrical engineer (Mr. F. Barnes Spencer, 
Durnsford-road, Wimbledon), and tenders (addressed Chairman of 
Electric Lighting Committee, Broalway, Wimbledon) must be 
delivered to the clerk (Mr. R. Н. S. Butterworth), Council Offices, 
Wimbledon, by noon on Feb. 18. Further particulars are given in 
an advertisement, 

Luton Town Council require tenders for wiring the council cham- 
ber, town hall, free library, corn exchange and baths. An advertise- 
ment gives further particulars, and tenders must be sent im to the 
town clerk (Mr. Geo. Sell) by 4 p.m. on March 4. 


Launceston (Tasmania) Corporation invite tenders for the supply 
of 500 electric meters. Specifications, &c., of Mr. W. Corin, city 
electrical engineer, Launceston, or from Messrs. John Terry & Co, 
7, Great Winchester-street, London, Е.С, Tenders direct to Mr. C. W. 
Rocher, town clerk, Town Hall, J.aunceston (or c/o Messrs. Terry 
& Co., as above), by 12 noon of April 8 next. (The post to Launces- 
ton occupies about eix weeks.) 


Southport Tramways committee require tenders for material for 
electric tramways, including poles, brackets, and scrolls, bases, 
trolley wire, trolley wire attachments, galvanised steel wire, and 
section boxes. Tenders to town clerk, Town Hall, Southport, by 
21st inst. 

Canterbury Lighting committee invite tenders for boiler and engine- 
house plant, condensing apparatus aud pipework, and extension of 
switchboard. "Tenders to town clerk, Town Hall, Canterbury, before 
4 p.m. of 30th inst. | 


Sunderland Corporation invite tenders for condensing plant and 
cooling tower, secondary battery, main switchboard, and travelling 
crane. Tenders (addressed chairman of Lighting committee) to the 
town clerk by noon Feb. 1. 


Aberdeen Electric Lighting committee require tendera for surface 
condensers, air and circulating pumps. Tenders to city electrical 
engineer (Mr. J. Alex. Bell) Cotton-street, Aberdeen, by noon of 
Feb. 8. 


Edinburgh Corporation invite tenders for an engine and dynamo 
for the electricity station at McDonald-road. Tenders to town clerk, 
City-chambers, Edinburgh, by Feb. 9. 

Batley Corporation invite tenders for three high-speed triple 
expansion steam dynamos, one balancer, and one motor generator. 
Tenders to town clerk by Feb. 9. 


Battersea (London) Borough Council invite tenders for ordinary and 
repayment electricity meters. Tenders to town clerk, Municipal 
uildings, Lavender-hill, S.W., before noon Feb. 1. 


Wigan Corporation require tenders for the supply of general 
stores, including electrical accessories, carbons, &c., for their electric 
lighting and tramway department. "Tenders by Feb. 2. 

Bournemouth Corporation require tenders for 42 electric cars. 
Tenders by March 2. 

Eastbourne Electric Light committee require tenders for the erec- 
tion of electricity station buildings. "Tenders by Feb. 4. 

Burnley Corporation require tenders for a traction switchtoard- 
Tenders by Feb. 7. 

Southend Corporation require tenders for four electric motor cars. 
Tenders by Feb. 6. 

Great Yarmouth Corporation also require tenders for about 800 
tons of steel girder tramway rails. Tenders by Feb. 6. 

Croydon id аш ч require an overhead travelling crane for their 
electricity works Tenders by 21st inst. 


Tynemouth Corporation invite tenders for a 450kw. steam 
dynamo. Tenders to town clerk by 31st inst. 


Ilford District Council invite tenders for the electric lighting ot 
the town hall and public offices. Tenders to chairman by 31st inst. 

Leeds Tramway committee require tenders for poles and bracket 
arms for carrying overhead electric wires, "Tenders by Feb. 6. 


Plymouth Council require tenders for the extension to the electricity 
works at Prince Rock. Tenders to borough engineer by 24th inst. 

New South Wales Government will receive tendera up to 2:15 p.m. 
of Feb. 22, for telegraph, telephone, and electric light material for 
the years 1901-2. The conditions of contract can be examined at 
the Commercial Intelligence Branch of the Board of Trade, 50, 
Parliament.street, London, S.W. Tenders are to be sent to the 
Public Service Board, 42, Young-st., Sydney. 

New South Wales Government invite tenders for the supply, delivery, 
and laving of about 29 miles of 6,600-volt, three-core, lead-sheathed 
cable, together with the necessary troughing, filling-in compound, 
&c. Specifications, &c., can be obtained at the electrical engineer's 
office, Phillip-street, Sydney, and tenders, addressed to the Railway 
Commissioners’ Office, Bridge-street, Sydney, have to be delivered by 
12 noon on March 4. | 

New South Wales Government also invite tenders for the supply, 
erection, and maintenance of two storage batteries of 280 cells of 
1,300 amperes maximum output each. Tenders, addressed to the 
Ruilway Commissioners’ Office, Bridge-street, Sydney, have to De in 
by Feb. 25. Specifications of the electrical engineer, 51, Phillip- 
street, Sydney. 

Amsterdam Municipal Council require tenders until March 25 for 
the equipment of electricity supply works. 

Tenders will shortly be invited for a telephone system in Huelva 
Spain. Conditions are published in Madrid Gazette of 12th inst. 


TENDERS RECEIVED AND ACCEPTED. 
Middleton 1 have accepted the tender of Messrs. W. B. 


Haigh & Co. (Ltd.) for the supply of superheaters, economisers, feed 
pumps and pipes, tanks, steam and exhaust pipes, valves, and acces- 
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sories. TendersJwere also sent in by W. H. Bailey & Co., Middleton 
Engineering Works, Goodbrand & Co., Jno. Spencer (Ltd.), Maxim 
Electrical Engineering Export Co., Edwin Danks & Co., Alley and 
McLellan, C. Whittaker & Co, Crompton & Co., Jno. Fowler & Co., 
and J. P. Hall & Co. 

St. Pancras (London) Borough Council have received estimates for 
Conradty carbons for the ensuing year as under :— 


Sloan Elec. Co. (accepted) £742 10 0 | Crompton & Со. ......... £778 68 
General Elec. Co. ......... 855 15 0| De Grelle, Houdret & 
Ditto (other make) 760 12 6 Co. (other make) 698 15 0 


Reigate Town Council have accepted the tender of Messrs. Cham- 
berlain and Hookham for electricity meters, for £223. 17s. 6d. 


Glossop Town Council have accepted the tender of Messrs. Drake 
and Gorham for the electric lighting of the new technical school at 
£603. 10s. The tender of the same firm has been accepted for the 
supply of electric motors at £50. 10a. 

Wolverhampton Town Council have accepted the tender of Mr. Н. 
Gough, for the erection of a tramcar depot at £7,598, and that of the 
Rex Foundry Co. for iron and steel work required for the depot at 
£1,979. 2s. 5d. 


Blackpool Corporation have accepted the tender of Messrs. Cromp- 
ton & Co. for carbons for their electricity department for one year, 
and that of the Kingfisher Co. for oils. 


Cheltenham Corporation has placed an order for a second 500kw. 
turbo-alternator with Messrs. C. A. Pareons & Co. 


Bristol Electrical committee have accepted the tender of Messrs. 
Doulton & Co. for water softeners ; that of G. and J. Weir for feed 
pumps; and that of Babcock and Wilcox for boilers for the 
Avonbank electricity station. 


Halifax Corporation has accepted the tender of Messrs. Witting 
Bros., Ltd., for the supply of three-core high tension cable. 


Newcastle-on-Tyne Corporation has accepted tenders for telephone 
and pilot wires from Callender’s Co. at £2,037, and for arc lamps from 
the Brockie-Pell Co. at £4,095. 


BUSINESS NOTICES. 


In reference to the note appearing in our issue of Jan. 11, page 450, 
we are asked to state that diera will be no alteration either in the 
management or in the general business of Messrs. W. A. S. Benson 
& Co., whose business has just been converted into a private 
limited company. 

Mr. Morton Beales, who has for some time past been associated 
with Messrs. S. Z. De Ferranti (Ltd.), has resigned his position with 
that company and has joined the staff of Messrs. J. G. White & Co. 
(Ltd.), College-hill, Cannon-street, London, E.C. 


The partnership hitherto existing between J. E. Spagnoletti and 
Joseph Crookes (trading as J. E. Spagnoletti and Crookes, Goldhawk 
Works, Goldhawk-road, W.), has been dissolved by mutual consent. 
Mr. Spagnoletti will continue the business at the same address, in 
conjunction with Mr. Н. М. Bayly (who for many years has acted as 
manager) as J. E. Spagnoletti & Co. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


Mr. G. Dundas Price (С. Dundas Price & Co., 82, Bishopsgate- 
street Within, London, Е.С.) has been appointed receiver for the 
debenture holders of the whole of the property in Headland's Patent 
Electric Storage Battery Co., Ltd. Mr. Price writes :—*' Conse- 
quently, there is nothing at present out of which to pay the unsecured 
creditors. Iam endeavouring to sell the patents, in whic) event 
there will be sufficient to pay the whole of the creditors in full." 

A meeting was held at Bradford on Tuesday of the creditors of 
Arthur Hudson, electrical agent, &c., 23, Piccadilly, Bradford. The 
statement of accounts showed a deficiency of £102. The Ofticial 
Receiver, Mr. J. A. Binns, acts. 


The Queen's Dock Electric Works (Ltd.) 75, Hitchen-street, 
Liverpool, is to be wound up voluntarily. Mr. S. B. Simmons, 
26, North John-street, Liverpool, has been appointed liquidator. 


Sale by Auction.—Our advertisement columns contain details 
of the sale by public auction by Messrs. Wheatley Kirk, Price & Co. 
at an early date upon the works premises, Haunch of Venison 
Yard, Brook.street, London, W., of the entire contents, including gas 
engine, dynamo, lathes, drilling, screwing and milling machines, 
vices, shafting, belting, &c., and a large stock of electrical plant and 
apparatus, which is being disposed ‘of by instructions from Messrs. 
Laing, Wharton and Cunnington. Catalogues are in preparation, 
aud may be obtained shortly of the auctioneers, 46, Watling-street, 
London, E.C., and Albert-square, Manchester. 

Plant for Sale.—The Gas and Electric committee of Belfast Cor- 
poration have for disposal a quantity of plant, including gas engines, 
dynamos, &c., particulars of which are set out on another page. 

selfast Gas and Electric committee invite offers for four 120 1. H. p. 
(Dick, Kerr) double-acting tandem gas engines, four 57 Ckw. 
(Siemens) continuous-current dynamos, two 60 r.H.P. (Dick, Kerr) 


double acting gas engines, two 26: 5kw. (Siemens) continuous current 
dynamos and compressed air starting apparatus. An advertisement 
gives some additional information, aud full particulars can be 
obtained from the city electrical engineer (Mr. Victor A. H. 
M'Cowen), East Bridge-street, Belfast. 


Works for Sale.-—An advertisement gives particulars of an exten- 
aive engineering workshop in the London suburbs which is for sal» 
with or without machinery. 

* Hart" Accumulators.—4A well got-up catalogue and price list 
of * Hart” accumulators is just published, in which particulars of 
the various types of these cells are set out. Instructions for erecting 
and working, and a sketch plan of the general arrangement of the 
battery-room, is included, and the catalogue is altogether an attrac- 
tive and useful publication. 7 


Inverted ‘“ Ark Lamps.—Messrs. Johnson and Phillips have 
just issued a circular describing an inverted enclosed long-burning 
* Ark” lamp, recently introduced, for which eeveral advantages are 
claimed, particularly that the lamp is short in length and of pleasin 
design, that it will burn on any circuit, is upped with interna 


resistance or choking coil, and that its method of construction enables 
an ordinary arc lamp to be altered to the inverted type by removing 
the outer globe and inserting the inverted reflector. The makers 
state that this is the first inverted lamp made on the “enclosed ” 
principle. Our illustration shows the lamp with inverted reflector. 


“Mackey” Incandescent Lamps.—4An illustrated price list of 
incandescent Jamps (high and low voltage) manufactured by Mackey’s 
Electric Lamp Co. is now ready. The list is well got up and a good 
variety ot lamps is shown. 


Exports of Blectrical Apparatus and Material.—The followi 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from Jan. 9 to Jan. 15, 
with the ports of destination :— 

Africa—Beira, £213 ; Cape Town, £299; Durban, £508 (including £127 
telegraph material); East London, £19. Auwustralasia—- Adelaide, £218 ; 
Brisbane, £30 ; Melbourne, £475 (telegraph wire) ; Perth, £58 ; Sydney, 
£4,563 (including £70 telegraph material); Wellington, £433. — Ceylon- - 
Colombo, £735. CRina—Shangliai, £155 (including £100 old telegraph 
wire). Denmark—Copenhagen, £187. Germany—Hamburg, £400 (tele- 
graph material) Gibraltar, £14. IJlolland—Amsterdam, £100. India 
Bombay, £53; Calcutta, £959. Madeira, £490,305 (telegraph material). 
Portugal —Lisbon, £9,720 (telegraph cable). Russia St. Petersburg, £57. 
St. Vincent, £2,503 (telegraph material). Stam—Bangkok, £225. Total 
„ £14,032 in the corresponding week last year (Jan. 10 
to Jan. 16). " 


PATENT RECORD. 


— ao 


The following list of Applications for Patents and Specifications published 
been compiled for this journal by Messrs. J. C. CHAPMAN & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any arail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. i 
APPLICATIONS FOR PATENTS. 

М№оте.— Тће undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. T'he names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed, 

November 13, 1900. 
20,439. O. FREYMANN. London. Improvements in electric fire.alarms. 
20,466. EVERSHED AND VIGNOLES (Lrp.) and S. EvgmRsHED. London. 
Improved electric apparatus fcr exploding mines. 
20,471. J. R. Jones. London. Improvements in or relating to connectors 
for electric wires and the like.“ 
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November 14, 1900. 

20,493. A. M. TAYLOR and R. STEEL. Glasgow. Improvements in and 
appertaining to distributing boards for electrical circuits. 

20,507. R. F. HALL. Birmingham. Improvements in sparking plugs for 
electrically-fired internal combustion engines.* 

20,510. A. E. DEAN. London. Ап improved vacuum tube for X.ray 
production. 

20,522. British Тномвом-Носзтох Co.(LTD.) London. 
in high-potential line switches for electric currents. 
Hewlett, United States.)* 

20,544. E. Gates. London. A method of and apparatus for the separa- 
tion of paramagnetic and diamagnetic materials.“ 

20,558. THE BERLINER TELEPHONE  MaNuracrURING Co. London. 
Improvements in and relating to combined telephone and electric 
bell circuite. (J. Berliner, Germany.)* 

20,575. W. H. HanFIELD. London. Improvements in electric controllers. 

20,576. J. A. FLEMING and MancoNi's WIRELESS TELEGRAPH Co. (LrTD.). 
London. Improvements in apparatus for signalling by wireless 


telegraphy. 
November 15, 1900. 

20,579. W. Н. R. KELLEY. London. An improvement in the means of 
shaving the cylinder or obliterating the record or engraved 
matter from the cylinders used with phonograpbs. 

20,590. R. Ѕмітн. Birkenhead. Certain improvements in carriers for 
portable electric cables in combination with holders for lamps. 

20,651. H. Duss and L. LAFFITTE. London. Improvements in automatic 
electric carriages and appliances for the transport of light goods 


or traffic. 
November 16, 1900. 
20,707. M. B. RAN. Cologne. Electric exercising machine. 
20,710, W. P. THoMPsoN. Liverpool. Improvements in or in connection 
with phonographs or other like sound-reproducingi nstruments. 
(F. Myers and Н. Smythe, United States.)“ 


November 17, 1900. 
20,757. E. vAN HAANEN. Manchester. Improvements in apparatus for 
generating pulsative constant electric currents. 
20,758. E. vaN HAANEN. Manchester. Improvements in machines for 
generating constant electric currents. 
20,761. D. Е. B. Cores, Burton-on-Trent. A new method of construct- 
ing electrical cella of the Leclanché type. 


Improvements 
(Е. М. 


. 20,764. А. А. GuEsT. Birmingham. Improvements in shade fittings for 
incandescent electric lamps. 
20,765. C. W. Kemp. Birmingham. Improvements in or relating to 


electric lamp holders. 
20,778. J. A. HEANY. London. Improvements in electric arc lamps. 
20,179. J. A. HEANY. London. Improvements in electric arc lamps.“ 
20,797. O. REIER. London. Improvements relating to sound magnifying 
appliances for telephones, phonographs, and the like. E | 
20,800. В. KANDLER. London. Manufacture of а primer for producing 
ignition by electricity. 
20,808. J. H. PENNINGTON and V. Yates. London. 
connected with electrical burglar alarme.* 
November 19, 1900. 
20,858. C. V. DRYSDALE. New Barnet. Improvements in and relating to 
arc lamps for projection purposes. 
20,868. J. ScHMIDT. London. Improvements in electric lamps for use in 
photography. 
20,870. H. H. Lake. London. Improvements in electrical signalling for 
railways. (L. Olper, Italy.) 
20,873. H. R. GREGORY. London. Improvements in the manufacture of 
carbons for electrical and other purposea. 
20,878. A. MUIRHEAD. London. Improvements in telegraphic receiving 
and transmitting arrangements. 
November 20, 1900. 


Crompton & Co. (Ітр.), S. L. Brunton and A. J. Hopason. 
Chelmsford. Improvements in electric arc lampe.* 
W. Paisker, F. SCHLOMKA and H. Kantz. Manchester. Improve- 
ments in phenographs and the like instruments.“ 
H. E. Evans. Woodford Green. An improved method of 
illuminating dining tables and the like by electricity. 
W. PEISKER, F. SCHLOMKA and H. KANTZ. Manchester. Improve- 
ments in or applicable to the diapbragms or membrances of 
phonographs and the lke instruments.“ | 
20,942. Tae British Тномѕох-Ноозтох Co. (LTD. London. Improve- 
ments in systems of motor-control systems. (M. W. Day, United 
States.)? N 

20,943. THE British Тномвох-Носзтох Co. (Lrp.). London. Improve- 
ments in safety devices for electric motor control systems. 
(M. W. Day, United States.)“ | 

20,945. C. ApnAMS-RANDALL. London. Improvements in electric telegraphe. 

: 20,946. C. ApaMS-RANDALL. London. Improvements їп electric telephony. 

20,960. T. A. Epison. London. Reversible galvanic cells or so-called 

Storage batteries." 

20,961. D. Соок. London. Improvements in electric cables. 

20,967. H. H. LAKE. London. Improvements relating to incandescent 

electric lamps. (W. P. Pinchard, United States.) 


Improvements in or 


20,926. 
20,929. 
20,931. 
20,938. 


20,982. F. MoonE. London. Improved construction of electric meter. 
Noveniber 21, 1900. 
20,995. E. W. SERRELL. London. Improvements in poles for electric 


railways, electric lights and telephone and telegraph lines.“ 
21,004. R. F. HALL. Birmingham. Improvements in primary batteries. 
21,017. J. D. WHrrg. Redhill. 

printing telegraphs. 


Improvements in typewriters and in 


21,022. J. R. BLAIKIE London. Improvement relating to tbe excitation 

of the field magnets of electric generators and electric motora. 

21,025. Tae Brirish THomson-Houston Co. (Lrp.). London. Improve- 

m nts in electric railway syetems and switches therefor. (F. W. 
Hill, United States.)* 

21,026. Tae British THomson-Houston Со. (Lrp.). London. Improve- 

menta in electric railway systems. (W. B. PoTTER, United States.)“ 

21,027. Тнк British THowsow-HousroN Co. (Lrp.). London. Improve- 

ments in ground detectors for electric circuits. (W. H. Pratt, 
United States )* 

21,028. Тнв British THowsoN-HousroN Co. (Lrp.) London. Improve- 

ments in electric railways. (P. Farnswortb, United States.)“ 

21,029. Тнк BnrrisH THomson-Hovston Co. (Lrp.). London. Improve- 

ments in tachometers. (C. D. Haskins, United States.)“ 

21,050. Тнк British THousoN-HousToN Co. (LrD.) London. Improve- 
ments in electric railwaye. (W. P. Potter, United States.)“ 

21,051. THE British THoMsoN-HousroN Co. (Lrp.). London. Improve- 
ments in systems of electric motor control. (A. H. Armstrong, 
United Sta“ es.)“ 

H. M. SaLMON V. London. 
lamps and the like. 

21,042. T. A. КозЕ and A. Barnes. London. 
arc lamp carbone. 

November 22, 1900. 

С. Sperryn and W. Н. Woop. Birmingham. Improvements in 
electrical ceiling roses for suspended and like fittings. 

J. P. HALL. Manchester. Improvements in or applicable to 
electric converters or tranaformers. 

21,135. T. PESCATORE and THE TUDOR ACCUMULATOR Co. (Lrp.). London. 
Improvements in the manufacture of plates for secondary 
batteries. 

W. WaTSON and E. PREECE. 
motor starting apparatus. 
J. MEURANT. London. Electrolytic process for the precipitation 
of metals and alloys from their solutions, as also for the deposit 
of metals or alloys on other metals or alloys or on other sub- 

stances, 


21,036. Improvementa in switches for electric 


Improvements in electric 


21,086. 
21,100. 


21,144. London. Improvements in electric 


21,149. 


SPECIFICATIONS PUBLISHED. 


Norz.— All Specifications can now be obtained at the uniform price ^f 
8d. each. | 
1899. 


21,656. British THomMson-Houston Co. (Lrp.) (Sperry). Controlling 
electric motors and electrically-propelled railway traios. 

22,555. BritisH THOMSON-Houston Co. (LrD.) (Potter) Electrical distri- 
bution and starting rotary electric convertere. 

24,126. WricHT and Мотолт, ErgcTRIC Trost (LTD). Electrical maximum 
demand indicators. 

24,645. ROSENQVIST, BERGTHEIL and Youna. Automatic load-starting 
apparatus applicable to synchronous alternating-current motors. 

24,887. DicBy. Electric arc lamps. 

25,350. Scholz. Electric incandescent lamps. 


1900. 
81. WHITRBLEY and WHITELEY, Jun. Electrically operated clip to be 
employed in machines for tentering and stretching fabrica. 
165. McFAnRLANE and REID. Automatic make-and-break for electric 
circuits. 
216. Roprian. Manufacture of active masa for accumulator batteries. 
267. CraNsHaw, CRANSHAW and CRANSHAw. Means for adjusting or 
regulating the shades or covers employed in connection with 
electric lights, gas lights, and others for the purpose of concen- 
trating and diffusing the light therefrom in any desired or required 
direction and apparatus for effecting the same. 


838. Lake. (Sharman.) Iucandescence electric lamps. 
5,158. WAINWRIGHT. Fluid pressure thermo-dynamic engines. 
8,061. Pocnf. Lightning conductors and arresters for overhead electric 
| corductors. 
10,142. Murray. Printing telegraph apparatus. 
15,765. SHOECRAFT and GARDINER, Automatic electric blocks systems for 
railroads, 
14,101. Heys. (Scott, Varley and Anderson.) Coils or helices for 
electricąl purposes. 
16,656. Ryan. Electrically-propelled motor vehicle. 
16,698. British THOMson-Hovuston Co. (Lrp.) (Hoffmann). Conduit flows 


for electric railways. 


— 


COMPANIES' MEETINGS AND REPORTS. 


Brush Electrical Engineering Co. (Ltd.). 


An extraordinary general meeting of the sharebolders of this Company 
was held on Monday to consider aud adopt an agreement with the British 
Electric Traction Co. (Ltd.). Mr. J. B. BRAITHWAITE, junior (Chairman 
of the Company) presided. 

The SECRETARY (Mr. B. Broadhurst) having read the notice conven- 
ing the meeting, 

The CHAIRMAN said: Gentlemen, we are met on this occasion because 
the agreement, which we recommend for your adoption between this 
Company and the British Electric Traction Co. is one of such importance 
that we did not feel justified in entering into it without your sanction ; and, 
inasmuch as it involves, if adopted, the retirement of some of your 
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Directore, we have felt it necessary to take you, in the fullest manner 
possible, into our confidence. This agreement is one which we regard 
as being decidedly in the interests of the Brush Compeny, and that, 
I tbink, will be obvious to you at once when you consider that we 
have been engaged for the last two or three years in making large exten- 
sions to our works at Loughborough, in developing every class of 
traction plant, so that now we alone among English manufaoturers 
are in a position to supply everything necessary in connection with 
electric tramways. We not only build the generators and the engines 
for driving them, but we also build the motors, the controllers, and 
the car bodies, and we are now also building the trucks, so that 
at the present time the Falcon works can turn out all the plant con- 
nected with electric tramways from beginning to end of British manu- 
facture. The Britieh Electric Traction Co., cn the other hand, ie, without 
doubt, the leading British company that is engaged in the business of 
electric traction. It is the most powerful organisation of the kind we 
have in this country, and it seems, at first blush, very desirable that the 
leading British traction company should ally iteelf with the leading manu- 
facturing company for their mutual benefit. This agreement which you 
are asked to adopt to-day will have the effect of eecuring for us the whole 
of the orders for electrical plant which the British Electric Traction Co. 
may bave to give out—a very large share, in fact, of the electric traction 
work which will be going in this country—and of rendering the capital we 
have expended in putting down motor shops, truck shops, and other 
additions to our works, immediately remunerative, and securing a certain 
and steady stream of orders for our works in those departments. That, 
in itself, I think you will agree, is desirable from the point of view of this 
Company. But the British Electric Traction Co. naturally say, Well, 
gentlemen, if we are going to give you the whole of our orders we shall 
require some quid pro quo.” That quid pro quo will take the form of a 
5 per cent. rebate on all the orders they place with us, either directly for 
themselves or on behalf of their associated or affiliated companies. The 


confidence which the British Electric Traction Co. feel in the Brush. 


Company, and their ability to give us a large amount of profitable work 
in the near future, is shown by the other clause in the agreement which 
provides that they shall be represented on the Board of our Company by 
thfee gentlemen, and, further than that, with the idea of securing some 
portion of the manufacturing profits for themselvee, they are willing to 
take as many ordinary shares in this Company as our shareholders 
choose to let them have at what is apparently a fair exchange—their 
present market price. That is to say, they offer to give to any shareholder 
who likes, one British Electric Traction share, carrying dividend from 
April 1, 1900, in exchange for every seven and a-half. Brush shares, carry- 
ing dividend from Jan. 1, 1900. Of course, this offer to take your shares 
is а purely optional one as far as you are concerned, but it is not 
optional on the part of the Traction Company, because they undertake to 
take any quantity of the ordinary shares which may be offered on those 
terms to them. To you it is optional whether you prefer to keep your 
shares as now or exchange them for Traction shares on the terms of the 
circular, so that you see the Traction Company in this agreement give the 
strongest possible proof of their faith in the future of tbe Brush Company 
when they practically offer to buy the whole of your ordinary capital. And, 
I suppose, for the satisfactory working of this agreement, we ought almost 
to hope that there will be a considerable number of Brush sbareholders 
willing to exchange their shares, or, in other words, sell them to the Trac- 
tion Company on the terms mentioned, because it will be obvious to you 
that the larger the interest which the Traction Company have in our 
ordinary shares, and therefore in our manufacturing profite, the more 
likely they are to continue this agreement beyond the period at which it 
is possible to terminate it. It would never do for the Directors to hand 
over the Brush Company bound hand and foot to a Traction company, no 
matter how powerful, and therefore you will notice there is a provision 
inserted in the agreement that it can be terminated at the end of one 
year by either party. That is to say, if we of the Brush Company 
consider at the end of а year that the Traction Company have not given 
us the full volume of orders they undertook to do, or if we are 
for any other reason dissatisfied with the working of the agreement, 
we can end it. If, on the other hand, the Traction Company are dis- 
satisfied with the agreement, they also can end it. That is, it is an agreement 
which will depend for its success in working largely upon the goodwill 
which the two parties put into it. We have received a considerable 
number of letters of inquiry from shareholders who appear to have mis- 
understood the agreement, insomuch as they seem to think that if it is 
adopted to-day they will be bound to exchange their shares for shares of 
the British Electric Traction Co. That is not the case at all. If this 
sgreement is adopted what will happen will be this: Some of your Direc- 
tors will resign, and the Traction Company will pay them а certain com- 
pensat ion for their doing so, in order to make way for three gentlemen 
nominated by the Traction Company to represent them on our Board. 
Then we shall receive a large block ot orders for electrical plant from the 
Traction Company, and we shall naturally manufacture that plant to the 
best of our ability. Then every shareholder in the Brush Compavy 
will, for .a certain specified period of 21 days after notice have the 
option, if he is so inclined, of accepting one British Electric Traction 
share, carrying dividend from April 1, 1900, in exchange for every 
seven and a-balf Brush ordinary shares that he now holda, carrying dividend 
from January 1, 1900. You will see, therefore, there are two things 
which will inevitably happen, and one thing which is optional. It may 
happen that not a single shareholder decides to exchange his shares on 
these terms. It may so happen, on the other hand, that nearly all our 
shareholders decide to do so. 'l'herefore, the one thing uncertain with regard 
to this agreement, if adopted, is the extent of the interest in your ordinary 
shares which will be acquired by the Traction Company. That is a matter 
no one can forsee. It will depend on the individual [preference of share. 
holders. No doubt those who think they will do better to be interested 


in a Traction company which is engaged in promoting, working, and run- 
ning electrical trams in different (в of this country, will accept the 
exchange. Those who think that the Brush shares will be more valuable 
than ever, now that we are in alliance with the most powerful Traction 
company, that we shall have a large mass of orders secured, and that the 
expenses will be reduced consequently—those who take that view and 
consider that their shares will be worth more when the agreement has 
been passed than previously, will hold on to their shares. It is open to 
them to adopt which course they prefer. I do not think I need add very 
much more. The agreement is simple. It merely amounts to an active 
alliance, as I pointed out at the commencement, between the most com- 
pletely-equipped British electric manufacturing company and the most 
powerful British company which is financiog, promoting, and working 
electrical tramways in this country. That that agreement will be 
mutually advantageous we all believe, if it is worked with goodwill, and to 
secure that it shall be worked with mutual goodwill, we propose to elect 
to seats on our Board three nominees of the Traction Company in place of 
some of your own Directors, who have been willing to facilitate this 
arrangement by placing their seats at the disposal of the shareholders. 
If you adopt this agreement, and accept the resignation of those of your 
Directora, the Traction Company will, on their part, compensate those 
Directors for resigning their seats to the extent mentioned in the agreement. 
A sum of £2,250 will be divided amongst them as compensation for loss of 
office. In their place you will be asked to elect three gentlemen nominated 
by the Traction Company—Lord Vaux of Harrowden, Mr. Clarence Shirreff 
Hilton, and our present general manager, Mr. R. Percy Sellon, I will 
conclude by moving — 

* That the agreement made with the British Electric Traction Co. (Ltd.), 
dated. January 3, 1901, be and is hereby approved and adopted.” 

Mr. J. S. RAWORTH (a Director of the British Electric Traction Co.) 
said: The Chairman has so fully, accurately, and clearly explained this 
agreement to you that it is scarcely necessary for me to say a word in 
support of the motion. I think, however, as I have been associated with 
you in this business for 14 yeara, and as I am your representative on the 
Board ot the Traction Company, it is only right on my to tell you that 
I have furtbered the completion of this agreement in the full belief that it 
will be executed in your interests. I believe you cannot do better for 
yourselves or the Company than to carry out the agreement before you. 
The Traction Compeny is already а large shareholder in the Brush 
Company, and I know that it has a very strong dee ire to become a still 
larger shareholder. I may say that their holding principally consists of 
preference shares, but they show their desire by this agreement to take 
some of the risk of the undertaking, and to participate also in some of the 

rofits which, they believe, will accrue owing to the very large influx of 
usiness that must arise from the agreement if it should be carried into 
effect. I have very much pleasure in seconding the resolution. 

The CHAIRMAN : I should mention one thing here. I wish to make 
it clear that the proposal for the exchange of shares has reference only 
to our ordinary shares. The preference shares remain exactly as they are. 
The only shares for which there is an option of exchange into Traction 
shares are the ordinary shares. 

After sundry questions had been asked by shareholders and answered by 
the Chairman, the Resolution was agreed to. 

The CHAIRMAN : I now move— ` 

“That the resignations of Mr. Arthur Ayres, M. I. C. E., Mr. Aymor 
Holloway Sanderson, Col. Frederick George Steuart, and Mr. Edward 
Woods be accepted.” | 

Mr. HODGKIN seconded, and the resolution was carried. 

The CHAIRMAN : I will now ask a shareholder to move the election of 
the new Directors. 

Mr. LAMONT : I have been asked to move— 

* That Lord Vaux of Harrowden, Mr. Clarence Shirreff Bayard Hilton, 
and Mr. Robert Percy Sellon be und are hereby elected Directors of the 
Company." | 

Mr. GREIG seconded. 

The resolution was carried with one dissentient, and a vote of tbanks to 
the Chairman terminated the proceedings. 


General Electrio Co. (1900), Ltd. 


The statutory general meeting of this company was held on Wednesday, 
under the presidency of Mr. HUGO HIRST, who said :—I wish to express 
my regret that our chairman, Mr. Gustav Byng, cannot be here to preside. 
As most of you here are aware, he has been absent for some considerable 
time endeavouring to regain his health, wbich broke down under the neces- 
sary strain and worry of work to which the head of a concern like ours is 
subject. If, bowever, he has not been amongst us during this present 
season, he bas been near enough to give us the advantage of his valuable 
advice, knowledge, and experience ; and the latest news from him is such 
that we have every reason to expect him back to work some time this 
spring, when I hope he will face you with our first successful yearly report. 

This meeting is a statutory meeting only, and the requirements of the 
law are very mode t. If the information we have prepared should not be 
complete, I shall be glad to answer any questions afterwards. The whole 
of the share capital as well as the debenturea has been subscribed, issued 
and allotted. All the calls for the whole of the debenture issue have been 
paid up, and though the last call on the preference shares is only due on 
April 1, out of 18,000, 13,342 have paid up fully £10, and 3,901 have paid 
up £7. 10s. each. The debentures are held by 153 subscribers, the biggest 
holding by one peraon or perty being £15,000. The preference shares are 
beld by 422 persons, the highest holding being 651 shares. The whole of 
the properties purchased by the new company, with the exception of а few 
leaseholds held on rack rent, have been duly transferred to them by the 
vendors. The debentures of tbe old company have been paid off, and the 
mortgage of the new debenture stock has been executed, and the deeds 
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handed over to the trustees. An application has been made to the Stock 
Exchange for a quotation of the preference shares and debenture stock, and 
application will be made at Manchester and Glasgow in due course. 
À very large proportion of our preference capital has been applied for and 
allotted to numerous customera of the firm. А fact no less gratifying is 
that the staff of the General Electric Co. and their friends have invested 
quite a considerable amount in our business, A considerable portion of 
the unissued part of the ordinary shares has been put aside for gradual 
allotment to the principal members of the staff. Mr. Warburton, our 
adviser, has assisted us in developing а simple scheme which we expect will 
shortly come into operation. Electricity still affords great fields for the 
enterprising, and with that conviction we have had no hesitation in acquir- 
ing 60 acres of additional land adjoining the property mentioned in our 
prospectus, We have placed the contract for our very large engineering 
works, a central power-house fcr a large quantity of most up-to-date machi- 
nery, and within a very short period we hope to have supplemented our 
} resent overcrowded works at Manchester and Birmingham with new addi- 
tional works which will enable us to undertake at a profit any and every kindof 
electrical engineering a that has ever been attempted in this country. 
We are about to build roads and goods sidings, во as to be able to enjoy 
the advantages of cheap freights and raw materials, and we are on the point 
of closing contracts for the manufacture of a number of articles that we 
have been in the habit of buying. Finally, I would like to say a few words 
about our business, In an organisation like ours, with во many branches 
and works and interests, it is imposible to watch daily or even monthly 
the exact results of trade, Output is fairly regular, but, expenses, such 
as renta, salaries, advertising. catalogues, &c., are irregular and spasmodic, 
and it would be easy to deceive oneself. I am pleased to state however, 
that there has been a considerable increase in sales for every month 
during the nine months that we have been in existence as а new com- 
pany compared with the respective months of the previous year. It has 
been particularly pleasant to see that our young engineering department 
has succeeded in pulling off some of the largest and most interesting 
orders that have been offered to manufacturers by the (iovernment, 
municipalities and leading electric light companies. One of our, oldest 
departments, in which we consider ourselves leading manufacturers in tbis 
country—the telephone department—is receiving a most satisfactory 
impetus through the competition that is now epringing up between the 
Government, telephone companies, and municipal authorities in the erec- 
tion of telephones. As regards our incandescent lamp business, I believe 
the Robertson lamp is made in larger quantities than any other lamp 
in this country. In this connection I may add that it has struck many 
investors and customers as peculiar that the Robertson Lamp Works were 
not specifically mentioned in the assets taken over by the new company. 
Though this has been corrected in the technical Press, I wish tostate here 
that the Incandescent Electric Lamp Works making the Robertson 
lamp are identified as closely with us as ever, but as in that enterprise we 
have tome colleagues outside our own firm—the General Electric Co.—the 
works are carried on as a separate company, and appear in the jist of 
investments in the prospectus, and not in the freehold property and assets. 
With these remarks, gentlemen, I invite you to put any question you may 
think advisable. 

Mr. FREDERICK WALKER asked whether there was any prospect of 
any of the ordinary shares in the campany being offered to the public, so 
that they might have a quotation. He also asked whether there was any 
prospect of those who bad put money, as he had, in the debentures being 
. given an opportunity of subscribing for any of such ordinary shares. 

The CHAIRMAN : I think I can answer these questions very easily, 
because they have had our consideration. No doubt, if we ever issue 
ordinary shares to the public ог whenever we do so—thoze investors who 
have supported us at present will as a matter of course, be considered 
first. As to issuing ordinary shares, we have been a private business, and 
we are ull at once absorbing a lot of capital—or taking up a lot of capital— 
from the public which must necessarily for a few yeara be unremunerative. 
Until that capital works we cannot possibly increase our profits very much 
over what we hase shown in the prospectus; but this new capital is 
actually ап additional charge on our preaent profits, and until it is in 
working order —until we know to what basis this new capital bas brought 
us—we think that the holdera of the present ordinary shares should take 
all the risks. That is one reason against the issue of ordinary shares, but 
there are various others into which I do not think it is necessary to go at 
present. : 

Some other questions were asked, and the proceedings terminated. 


NERNST ELECTRIC LIGHT (LTD.)— The adjourned meeting of this com- 
pany will be held to-day (Friday) to atford an opportunity to Mr. D. M. 
Drake, the inanaging director, to place before the shareholders his reply 
to charges brought by Mr. Zusman, а co-director, as to Mr. Drake's 
management of the company's affairs. Mr. Zusman's charges cover a wide 
ground, and Mr. Drake has circulated amopgst the shareholders a printed 
circular setting out his replies. (A full report of the proceedings at the 
general meeting of the company on Dec. 19 appeared in The Electrician of 
Dec. 21.) Accompanying Mr. Drake's circular is another signed by Sir 
Henry Mance and Messrs. J. G. Fort and J. D. Dalzell, who, with Mr. Drake 
aud Mr. Zusman, form the board of the Nernst Electric Light (Ltd.) "This 
circular states that, in the view of these members of the board, Mr. Zusman's 
charges are unfounded and calculated to injure the company ; and further 
atates that Mr. Drake's services to the company have deserved the highest 
commendation, Loth from his co-directors and the shareholders —that these 
services have, in fact, been practically invaluable, The shareholders are 
asked to support the board of directors in their cordial agreement with 
Mr. Drake's justification. for his past management. In Mr. Drake's 
circular Mr. Zusinan's charges are numbered 1 to 12, aud in every case are 
emphatically refuted, and evidence furnished to justify this refutation.. 


Te- 


Mr. Drake's circular contains statements of interest to others than share- 
holders in the Nernst Electric Light (Ltd.), and forms an interesting 
review of the stepe which have been taken to develop the Nernst lamp 
since the establishment of the company. 


NEW COMPANIES, STATUTORY RETURNS, &o. 


— — 

AUTOMOBILE MUTUAL PROTECTION ASSOCIATION (LTD.) - Registered 
on Jan. 10, with 10 members, each liable for 5s. (), to support and protect 
the business of engineers, manufacturers and proprietora of, agents for, and 
dealers in automobiles, motor cara, parts and accessories, electricians, 
machiniste, suppliers of motive power, &c. The management is vested in a 
committee. | 

FERMOY AND DISTRICT ELECTRICITY co. (LTD.) Registered Dec. 28, 
with а capital of 87,500 in £1 shares (3,000 preference), to supply elec- 
tricity in Fermoy (Co. Cork) and surrounding district, and to carry on the 
business of electricians, &c. The subscribera are: W. Fennell, electrical 
engineer; C. J. Inder, engineer; W. W. Norman; F. J. Warden-Stevens, 
consulting engineer; H. Briff, electrician ; Mrs. J. Spring and A. C. Hertel. 


BAUNDER'8 PATENT LAUNCH BUILDING SYNDICATE (LTD.) — Regis 
tered Dec. 28, with a capital of £20,000 in £1 shares, to adopt an agree- 
meut with S. E. Saunders for the acquisition of certain property at 
Goring-on-Thames and Cowes, Isle of Wight, and to carry on the business 
of ship, yacht, launch, and boat builders and fitterz, engineers, motor manus 
facturers, suppliera of electric and other motive power, &c. Mr. S. E, 
Saundera is to be managing director. 


CAPE ELECTRIC TRAMWAYS (LTD.)—The aunual return to Nov. 28 
1900, which bas just been filed, gives the capital aa £500,000 in £1 shares, 
400,000 of which have been taken up, all being considered as fully paid. 


MACKEY'8 ELECTRIC I AMP CO. /LTD.).—The annual return to Oct. 15, 
1900, was filed on Jan. 5, 1901. The capital is £2,000 in £1 shares, all of 
which have been taken up; £2 per share has been called up and paid on 


seven shares, and 1,595 are considered as fully paid. А 


CITY NOTES. 


oD 


MEMORANDA.—Bank rate 5 per cent. (since Jan. 5, 1901). Price of silver 
2976 d. per oz. (Jan. 17)  Consols (2% per cent.) 964—964 for money, 
962 —97 for account; 24 per cent. 97—974 (Jan. 17). Consols Pay Day 
Feh. 1. Stocks and Shares Continuation Days, Jan. 29 and Feb. 12; 
Ticket Days, Jan. 30 and Feb. 15; Pay Days, Jan. 51 and Feb. 14; 
Mining Share Carry-over Day, Jan. 28. 


BRITISH ELECTRIC TRACTION CO. (LTD.)—An appreciative article on 
the value as an investment of British Electric Traction Co.'s shares appears 
in the Joint Stock Companies! Journal for Jan. 16. 

In view of the fact that several companies have la'ely been registered 
having titles similar to that of the British Electric Traction Co. (Ltd.), the 
directors desire it to be known that the company has no connection or 
association whatever with any other company whose title contains the 
words British Electric." 

BRITISH INSULATED WIRE CO. (LTD.)—Dividend warrants on the 
6 per cent. preference shares, for the half-year ended Dec. 51, less tax, 
have been posted, 

BROMPTON AND KENSINGTON ELECTRICITY SUPPLY Co. (LTD.)— 
An extraordin 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


Line. Week | g Ino. No.| AGGREGATE. 
| ended 8 or Dec. | eeks Amount. RN 
| 1900-1 £ | £ £ | £ 
Aberdeen Corporation... Jan, 12 555 |+ 24 31 22,620 + 3,22 
*Birmingham Tramways. „ 12 6,769 — 164 1 5,769 – 164 
Blackburn Corporation. „ 1l 379 + 22 +1 649 54 
Blackpool Corporation... „ 10 | 155|+ 30| 41 28,572 |+ 7,614 
Blackpool and Fleetwood, „ 12 122, - 20 2 264 - 19 
Bolton Corporation... „„ 15 1,191 CN 41 55832 | se 
Bradford Corporation... , 15 754,4 400| 41 24,132 + 8,183 
Brisbane Tram. e peux M" 
Bristol Trams & Carriage „ 11 5,585 + 705, 2 7,071 + 1,623 
Buenos Ayres& Belgrano Dec. 16 2,884.+ 415: 24 60 660 |+ 6,144 
Central London Railway Jan. 12 5,676) ... | 94128005... 
City x South London Ry. „ 13 2041 + 917 2 4,059 + 1,791 
Cork Elec. Trams. „ 90 ШЕ HE 
Dover Corporation.. „„ 12 153 T "7| 41! 9,034 + 580 
Dublin & Lucan Rly. .. „ 12 67'+ 14 2 137 F 28 
Dublin United... „„ 11 3,242 H 577 2 6,705\ ＋ 802 
Dublin Southern Рів... „ 11 651 f 72) 2 1,387/| 
*Dundee Corporation T d TET б bos 
*Glasgow Corporation . „„ 12 8525'+ 248) 2| 21,060 + 1,963 
Hull Corporation. . . .. „ 12 1,522 . 857! 28| 39,955 421,579 
Liverpool Corporation... ,, 5 8477 +1,704 1| 8477 + 1,708 
Liverpool Overhead Rly. „ 13 1,512 - 17 2 5055 + 71 
*Sheffield Tramways ...... 15 2574 + 754 2 5,452 + 1.814 


5 Party electrical, ——— 7 And four days, 
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£100,500 by the creation of 20,100 additional shares of £5 each, 8,000 
to be preference shares and 12,100 to he ordinary shares, was confirmed. 

CITY AND 80UTH LONDON RAILWAY CO.— The accounts for the half- 
year ended Dec. 31 shows а balance, after providing for debenture stock 
interest and the full dividends on the 5 per cent. preference stocks (1891 

and 1896), sufficient to allow ‘the payment of a dividend on the consoli- 
dated ordinary stock at the rate of 1} per cent. per annum, carrying for- 
ward a balance of £1,248. "The dividend for the corresponding period last 
year was at the mte of 12 per cent. per annum, the balance forward being 
£1,267. 

DIRECT UNITED STATES CABLE CO. (LTD.)—4Àn interim dividend of 
Is. per share, tax free (at the rate of 5 per cent. per annum) for the quarter 
ended Dec. 31 (payable on and after 51st inst.) has been declared, £10,000 
has been put to reserve, and about £5,255. 13s, 2d. carried forward. The 
transfer books are closed from 15th to 29th inst. inclusive. 

EASTERN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH CO. 
(LTD.)— The interest cn this company’s 4 per cent. mortgsge debenture 
stock for the half-year ended Jan 31, will be paid on Feb. 1. The stock 
register of these debentures will be closed from 28th to 31st inst. inclutive. 

EDMUNDSON'S ELECTRICITY CORPORATION (LTD.) — An interim divi- 
dend of 5 per cent. for the half-year ended Sept. 30 has been declared, 


ELECTRICAL CONSTRUCTION СО. (LTD.)— The transfer books of the 
ordinary shares are closed from the 18th to 51st inst., inclusive, for payment 
of the second half of the dividend of 6 per cent. per annum, declared on 
July 12 last. 

GLOBE TELEGRAPH AND TRUST Co. (LTD.)—An interim dividend of 
le. 9d. per sbare on the ordinary shares has been declared. 


MUNICIPAL FINANCE.—The Sheffield Corporation invite applications 
for loans for the extension of the electric tramways and electri lighting 
undertakings. Offers te city acceuntant, Town Hall, Sheffield. 

NEW ST HELENS AND DISTRICT TRAMWAYS СЭ. (LTD.)—Warrants 
for payment of the preference dividend for the six months ended Dec. 31 
have bean posted. 

STOCK EXCHANGE NOTICES.—The Stock Exchamge committee have 
appointed January 30 a special settling day in £73,009 4 per cent. deben- 
ture stock of the Kensington and Knightsbridge Eleetric Lighting Co. and 
the Notting Hill Electric Lighting Co. (Ltd.), and the stock has been ordered 
to be quoted in the official list. Application has also been made to the com- 
mittee to appoint a special settling day in and to grant a quotation to 
£75,000 ordinary £5 shares, 75,000 5 per cent. £5 cumulative preference 
shares and £400,000 44 per cent. first debenture stock of the Brisbane 
Electric Tramwuys Investment Co. (Lid.). 


ELECTRICAL COMPANIES’ SHARE LIST. 


Amount | Last Previous Price RATE РЕК Business Dons 
{ект ОР Drvi МАМИ. Wxxk's Prior, | Wednesday. _Окчт. "Юттгрвир Dux. Dvarxo WEER 
j HARE. | DEND, JAN. 9. Jau. 16. YIELDED, Enpine Jax, . ene. 16, 
| ELECTRICITY SUPPLY COMPANIES. £ s. d. Highest | Lowest 
100,000 1 - Bl'ckh'th & Gr'nw'ch D'st'ct Elec.Lt.Ord.(fally ра.) 5 i 3 § ede eid өөө - 
£100,C00| Steck - Do. 4} 1st Deb. Stock Prov. Certs, (геі. and con.) 70 75 - one - өө 
6,000 10 10/0 Bournemonth and Poole Elec. Supply Ord. ............. 123 133 124 13k $14 1 өө vM - 
6,000 10 4/6 Do, 4% per Cent. Cumulative Pref. — 0 11 10 11 1 110 E — ee 
&70,000| Stock 44% Do, 44 per Cent. Debenture Stock (red.) wes] AMO 103 100 103 47 6 өю 102 i 
19,661 5 2/6 Brompton & 22 Electricity Supply p: 8 7 4 315 0 | eco ove 
12,000 5 8/6 Do. 7 per Cent. Proference . . . o сазе 8 ei 83 9i 313 8 | Marchand September - өө 
20,000 5 1/6 | Qalcaita Elec. Supply Ordinary (füily paid) . el 6 6) 6 m] кс еу 
50,000 5 4/3 рена Cross & Strand Electricity Supply Oorp. .. sa 9 10$ 9% 104 4 8 1 | Fobruary апа August ды wy 
50,000 5 2/3 Do. 4% per Cent. Preference ..... — 20006 Б 5i 5} 5} 818 3 9 2 524 14 
34,000 5 2/6 | Ohelsea Electricity Supply Ordinary .. Mus 6 7 64 $-5 9 Маа „аы 64 61 
£150,000| Stock 44% Do. 4% per Cent. Debenture Stock (red.) . 10) 112 109 112 4 0 4 | Juneand December... T ove 
81,200,000 | $1,000 5% Ohicago Edison lstMort.57% 30 yr. Gold Bonds(red. j- 100 110 100 110 4 10 11 | April and October...... - - 
70,579 10 8/0 | Olt е London Electric Lighting Ond. ese — 9 10 8k 93 4 4 3 | February and August eee se 
40,000 10 6% 6 per Cent. Cumulative Pref. — as 13 14 13 11 4 5 9 | January and July...... 131 ose 
£400,000 | Stock BE |j? —— 5 per Cent. Debenture Stock (red. e^ 122 147 122 127 3 15 9 | June and December ee өөө 
£200,000 | Stock - Do, 44195 2nd Deb. Stock Certs. (60% pd. yred ) 61 63 61 63 да | Ра oa ae 
40,000 10 4/0 | County of London and Brush Prov. Ordinary ... ..... 8 9 6 6 4 өө -— ons 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference ...... .. 11 1? 11 12 416 0 | Marchand September eee — 
4200, 000 Stock 44% Do. Deb. Stock Oerts. (all pd.) (red.) ...... 106 109 106 10) 43.7 òdò © sah 
10,200 5 one Folkestone Electricity Sapply Co. 3 . ds 5l 6 Б 6 ose ose - өө 
‚000 Б Hove Electric Lighting Ordinary... 9 7% 8k 7 84 о Bá ies 258 
15,000 5 10% | Kensington and Knightsbridge Ordinary .. 60.00 85 12 18 12 18 4 0 9 AR st en 
10,000 5 62 Do. 6per Cent. Ist Preferenoe . „ e 69 7 61 7 4 2 7 | January and July...... oe "" 
110,000 8 268 London Electric Supply ОР оаёу » дда озееё-гезей ests 1j 2 là 2 ste : be 14 sas 
49,840 5 3/0 | Do, 6 per Cont. Preference ....., . 2 ense 4 5 4 5 воо wi * 
4250, 000 Stock 47 Do. 4 per Cent. Ist Mortgage Debentares .. 98 101 93 LOL 319 3 | Mar. , June, Bept.,Deo. ben ds 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. ................ ә. 12 13 12 13 447 April and October...... 121 T. 
,8220,000 | Stock 447 Do. 43 per Cent. Bob. Stock First EGER »» Mo 113 110 113 819 8 | June and December 1114 eve 
£250,000| Stock 34% Do. 3} per Cent. Mort. M Жү ) e «e 99 96 99 310 8 * EN хе 
6,452 10 6/0 Notting Hill Electric Ordinary .. ITI ү 15 14 15 4 10 4 March 290899 :s000000090 „ „„ eee m 
10,000 5 5/0 Oxford Electric Ordinary  ..... — ces b 6 6 6 3 16 11 РА loi AN 
300,000 1 1/6 Rand Electric ..... ——————P— i 96 La ld 13 6 8 - Sea ain 
£135,000 | Stock 5% | River Plate El. Lt. & Тг? cin, Ltd., 6% lat Mor.Deb...| 75 85 70 80 6 э 0 | January and July... ose - 
15,000 $100 $2 Royal Electric Company of Montreal Shares .. ооо А 130 170 19) 4 511 | April and October... cop - 
4115, 500 100 44% * Do. 4k per Cent. lst Mortgage Debentures ..| 02 104 102 104 46 7 Б р 
40,000 5 5/0 | Bt. James's and Pall Mall Kleotrio, Ordinary 15 16 15 16 410 8 February and August 15} (e 
20,000 5 3/6 Do. 7 per Cent. Preference ...... . „ . 8 91 84 93 813 8 "- РА ose d * 
4150, 000 Stock 29/0 Do. 3} per Cent. Debenture Stock (red. a 0 9з 101 93 101 3 0 4 ee " aaa 
12,000 5 i» Smithfield? Markets Electric Supply Ordinary... базе, 2 21 2 2] aad - ё 
250,000 | Stock 47 Do. 4% Dobentures ..... ТТПТТ 85 95 80 90 4 10 11 - 824 ees 
65,000 5 — South London Electric Sapply Ordinary... 5606988 80 6 2} 3} 21 34 e ves 5 ty 
79,900 5 5/0 | Westminster Electric Supply bog — ÁO 13 12 13 5 0 0 | Marchand September 123 12% 
29,618 Б eee Do. DO. op ннан. eee fe ЛАОС III 11 12 llk 12 ve eee 1216 12] 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,000 10 4/0 | Blackpool and Fleetwood Tramways8...................| 14 16 14 18 315 0 ees one - 
$167,900 100 5% Brisbane Tramway 5 per Oant. Dabentures .,.,......| 104 106 104 106 415 0 - em eee 
50,000 10 74% Bristol Tramways and Carriage Ordinary ...........| 24 25 24 25 8 7 7 | February and August oe -— 
25,000 10 47 Do. CumulativePreference(fully pd) 2] 40$. 10% 103 101 315 4 - - 
£100,000 Stock 4% Do. 4 per Cent. Debentures .....,,................/ 116 118 115 118 3 6 1 | February and August eve - 
13,600 10 5/0 | British Columbia Electric HAUNAT 5 4 Prof. .. m 91 10} 91 101 417 6 | May and November ... T T 
60,000 10 6/0 | British Elec. Trac. Ord. . . . eene] 121 133 12 134 6 511 134 134 
60,000 10 6/0 | Do, 67 Cum. Prof. . deme. 2 13 1! 12 416 0 | February апа August 12 12 
£350,000| Stock 5% | Do, p per Cent. Perpetual Debentures —.— 1 123 12) 128 4 1 4 - 132 120 
40,000 5 3/0 Buenos Ayres & Belgrano 6% “A” Oum. Prof. .. | 4 5} il 5 5 14 3 M А ii 
27,500 5 5 Da "RC E SAEI: ELA рари | 4 tł 4 4 А * 4i 46 
£320,000 | Stock 5% Do. брег Cent. Debentures ... 103 106 103 107 413 6 өө 103 ind 
£120,000 | Stock 57 Do. 57 2nd Deb. Stk Prov. Certa. (all pl.. 94 97 95 93 5 2 0 R 2 " 
206,297 10 3/0 | Oentral Londor учее ЖИ 2960 50 91 8} Si 8 8 7 | Juneand December ... 9 d 
£855,000 | Stock 13% | City and South London ilway Gon. Ordinary 2 t6 51 56 2 9 7 | February and August өгө 
37,500 10 1/5,1 Do. Ordinary (Nos. 22,501 to 80,002) . To 4 5k 44 6 | 213 9 РА „ - ecc 
£150,000 | Stock 5% | Do 5 per Cent, Perpetual Preference (1891). 133 143 | 138 143 3 911 | m 90 - 006 
£200,000| Stock | 5% | Do. 1838) ee — — 180 135 130 135 314 1 өөө ove See 
£244,315 Stock 47 Do. per Cent. Perpotual Debentare. — a] I 120 115 120 8 16 11 | May and November ...| oo - 
60,000 10 - Dablin United Trams. (1898) Ltd., кт de d CM 18 17 13 T ese өө e 
5),987 10 бё ees 6 per Cent. Preference... . 18] 154 16} ЧР - T ats 
£300,000 | 100 596 Do 34 por Cent, Mort. Dabs, (rod. i3 ee e 202. 103 | 102 105 - са iis | A 
20,000 | 10 74% po erial Tramways Ordinary . . eo ee oo i 24 2! 22 23 | 312 8 | March and September ЮА | TA 
10,000 10 6% Do. 6 per Cent. Preference. X—— 144 15 144 15 3 183 8 - РА - sis 
£300,000 | Stock 44% | Ро. 4% por Cent. Debenture ...... ee esce sasea ŽU] 119 115 112 14 31811 | January and July...... ә ove 
30,000 | 10 13 | Kidderminster & District E. L. & Tr’ot’n 6» Pref, . 9} 10} 91 10} 417 7 | May and November... - өзө 
37,500 10 3% Liverpool Overhead Railway 9 an e860 v 8 85 81 8I 4 9 6 | February and August - ose 
10,000 10 5% Do. 5 per Cent. Preferenoe . . . . e e eee ii 13% 13; 135 3 14 1 s А - - 
£125,000 | Stock 4% | Do. 4 per Cant. Debenture 102 10+ 102 104 | 8 18 10 | January and July... eee ees 
$350,000 | $1,000 | 57 | London Street Riy. (Ont.) ist Mort. 5У Debs. (red.) . 102 101 | 102 104 | MFT i a | в хе 
£328,744 | Stock | 4% London United Trams. 47 1st Mt. Db. Stk. Prv. Crts x1 - | 62 61 T | ^ | - 
£60,000 100 | 57 Montreal Sur't R'lw'y Sv rl g 5% Morr. Debs. а 104 108 101 106 | 415 0 eee | - и 
2140, 000 | 100 | 447, ро. Sterling 447 Dobenturos (1922) ., wi MM 105 103 105 4 6 0 one | - А 
24,000 | 5 | T Now Gonoral Traction Ordinary oon. "ТТТ? 34 4 | 3$ 4 — ese ... | E 
60,000 5 6/0 Do. 6 per Oent. Cumulative Preference — 4 5} 41 51 6 00 | Мау 4. 800 oco ees e 
4,000 10 5 Oldham, Ashton and Hyde Elec. Tramway Unis „16. 17 16 1? "e February and Augus! - | ө 
4,000 10 5/0 10. 9 рег Gent. Preference .....4.... m — 10] 1 10} 191 4 13 0 e en бо ө 
13,334 10 = Potteries Electric Traction Ordinary . . . . e 10} 113 10$ 11$ — . - 
10,000 10 5/0 Do. брег Cent. Oumulative Preferenos e 10 11 10 11 410 11 February and August 1033 А 
£125,000 | Stock 37/0 Do. 44 per Cont. Debenture Stock. . e 102 105 103 105 4 5 9 — өө - 
$40,000 | Stock Ly 4 à Waterloo and Olty Ordinary as BEL. LII AMI IIR NIE 94 97 i га 97 4 1 2 6 i June and December ed — Бы 
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ELECTRIOAL OOMPANIES' SHARE LIST, 
—— PREYIOUS Barn Ата PER Вовоскав Down 
AME, Dron Den. Dunixe хак 
5 xr or | Deve и "s a Wednesday, Y. B*prwo Jan. 16. 
TELUEOGRAPHE. 2: 4 s. а. = і Highest | Lowest 
423400 E 4x 1 Dicet Er dign 4% мы рез. (rel)... 90 Ba Ld а die 3 ЖТТ = = 
[I1] i hy 10000 29088 102688 00. өөө 100000 0000060900. 00 es Овога = 2 
4110, 700 100 55 Do. 6 te Debe ntares 000008 00000000 00000006 rH n 53 55 6 1} 10 Feb., May, Aug., Nov. 55) , 
£822,720 Stock 16, A оаа an 0000 c«o0091290000:00000900020605200000000000*090090 зов 97 60 97 9? 6 | 2 8 Ы 5 9) 9 } 
088,640 Stock 2020 = ро" Deferred 000000 »e0006*000009* ven „ oe - oe 10 10} 10 104 1? 17 2 » че 105 10у, 
14,252,300 nit) ҮЧ | сотатавго!а1 Oable Capital Stock . ev . 17) 180 170 180 4 81 |Jan, Apr., Jaly, Os. | z T 
978 m 4% |" De. 4 por Oant. Dabenture Stook . . . ... 101 103 102 101 8 16 11 » o3} 
ао Ро 50 Gaba Вабшайпә Ordinary „%% у КАС 6j 7$ 7 8 617 6 | February and August 18 - 
1000 10 10/0 Do Preferenoe 10 per Gent. . r . 18 16 16 16} 6 1 8 чї, - 1 - 
13.000 б 2/0 | Direct Spanish Ordinary . . oroso өөө sane 9b 4 8 44 4 8 10 | April and Ootober...... en i» 
6,000 6 & Do. 10 per Cent. Cumulative Prefereno di tis 9 1o 9 10 8 о 0 j d's i eve e 
830,000 50 X Do. 41 per Gont. Debantares . «| 100% 1107 100% 1107 - is 1 January and та Nx у TIL 
States Oable... ....,...... PER - ч 
4103200 100 dy DIE West Ludla Cable 43% Bg. E (within Nos. l 93 102 99 102 4 8 3 | June and Dee 133 133 
000.000| Btook | 35/0 | Eastern Ordinsry ................ ха [to 1,202) (rec. ) m ul шо * > " : Jan., ай, July, 0%. С г. 
61,826,888 | Stock 17/6 Do. I per Cent. ‘Preference Stuck ....« ..- us 100 111 311 5 | Мау 110 E 
у 10 H жык е aedis йр ма мео Ben T za 14 1% 14 144 416 7 | Jan., Apr., July. Ось. 14% - 
50,000 10 i Do.(Nos.250,00110800,000)£3pd.ia d at é3pm,allpd| 1lg 13 lu 12 ы SN ii z 
#320,000| Btook 4 Do. 4 per Oeut. Debentute Stoor .. 182 se ee 112 117 112 117 897 February an ugust M . 
300,000 100 4 *Bestern and S. African 4% Mort. Deb. coo se „ 100 103 100 103 817 9 | February and August 200 ooo 
8300,000 35 4Y Do. jet per Oant. Mauritius Bab. bete (rel) | 93x 103% 99% 10 x | 318 5 | May and November.. 151 
182,337 10 1/9 | Globe Telegraph and Trust . . . . . . . csere... 125 n 10} ist H И 8 Jan., Apr., July, Gol. ig 3 
140/000 10 20 „ en. . ene) 91 33 à 5 815 9 | January aod July , .. B 
432,000 100 44% | Halifax& Bermuda Oable 44 tMort.Deb (wthaNos. 99 102 99 103 4 9 1 | June and December .. " гое 
17, 35 12/6 | Indo-European L to 1,200) (red.) ex соароа 55] 47 5l 47 51 413 0 | May and November .. see - 
00 100 6% London Platino-Brasilian 6 per Oant. Deva., Laus ... 104 107 104 ur Ч 18 г Pani end September 100 s 
поо : 100 % Panes European Tel. 4% Guar. Debe. (red.) ...... x x 4 А DE Apri жык eco с = 11 
Е $08 0509»e0000-00200»0920990209000000:090000002060000020000-70000 ов 14 0 
3,391 £100 Oert. 6% Submarine со Тєш. ооб 00000 TITTI OLLI T ovde E 123 En E^ : 9 3 mber aud Jul К " нр 
ао 100 5% т ie per Gent. Debentares (гөй, s. 99 103 n p 419 6 | March and Septem eie 5 
aliona 105 45 гч УС remind e ot 105 99 103 aii 6 January and July. , ] 100 - 
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Lone Live тне Kine! 


rra — 


Ir is with the most profound sorrow that we record 
in these pages the death of our beloved and revered 
Queen VicroRn, an event that has already plunged 
the entire world into heartfelt mourning. World- 
engaging, indeed, has been this terrible and sudden 
calamity! In Vicroma THE Goop every Briton had, 


not only a wise and benevolent ruler, but also a 
loving Mother ; in her, too, every human being could .. 


find a sympathetic and generous friend. Unparalleled 
in history has been her Imperial rule; unmatched 
by any event in history is her lamentable loss. 
Noblest, wisest, and best of rulers the world has ever 
known, humanity becomes infinitely the poorer by her 
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passing. Unconsolable grief is in the flowing tears of 
her world-wide Empire: her people weep and will 
not be comforted. 


VICTORIA THE GREAT, as well as Victoria THE Goon, 
it is matter for wonder by which of these lofty yet 
equally-deserved titles posterity will perpetuate her 
memory. The Golden Age of VICTORIA stands 
unrivalled by any similar period known to history. 
Britons justly claim, and the civilised nations of the 
world agree, that the last six decades of the nineteenth 
century will universally and for ever be characterised 
as the Victorian Age. Students of science and 
workers in the scientific arts owe to her wise and 


` beneficent reign the stimulating influence which 


has elevated the sciences to their present high 
level. Dead, alas! as regards mortal presence in 
our midst, Victoria THE GOOD anD Great, of Blessed 
Memory, will live for ever in the hearts of her 


people. 


— чна 


IN its Twentieth Century Number our contem- 


Prick SIXPENCE Nd 


) 


Abroad, 8d., or 16 cents, or 80c., or . 


porary, the Electrical World of New York, gives the 


result of a ballot among nearly 300 members of the 
American Institute of Electrical Engineers, held io 
decide the 25 names most famous in nineteenth- 
century electrical development. At the head of the 
list stands Farapay, placed there by votes nearly 
twice as many as are given to any other. KELVIN, 
Epison and Betz follow in order. Further down we 
find that Morse and TESLA precede Маху, and 
Siemens,‘ WuzATSTONE and HELMRHOL rz, and that 
Horxmson and HeaavisrpE are quite unmentioned. 
But from this list, based on the votes of the crowd, 
two other lists of 25 great names have been com- 


piled—the one by selecting the ballot papers of 25 


of the. most prominent engineering members of the 
Institute, the other by choosing the papers of 25 
leading professors of electrical engineering. The 
engineers’ list is headed by Farapay, who is followed 
by MaxweLL and Кегин; and Henry, Batt, and 
Epson follow in order. Mons still precedes SIEMENS 
and TesLa, HeLmmoLTZ and Waeatstonr, while 


494 


THE ELECTRICIAN, JANUARY 25, 1901. 


some extent due to the fact that the headquarters of the 
Society are in the West, while the principal officers are 
residents of the same section. The president, Dr. Heber 
Robarts, opened the proceedings with an address in which 
he outlined the evolution of the Röntgen ray, the life of its 
discoverer, and the history of the society, fhe founder of 
which was Dr. J. Rudis-Jicinsky, the society's secretary. He 
compared the Röntgen-ray photographs of four years ago 
with the perfect results obtained to-day, and pointed out the 
necessity for standardising some method for accurate diagnosis 
and therapy. This must be done, he said, before the science 
will be acceptable-to intelligent people, and especially to the 
courts. He proposed that diagnosis be standardised first and 
then an improved therapy for the Röntgen ray be fixed upon. 
Several Papers on the theory and practice of the Rontgen ray 
in therapeutics were read and earnestly discussed by the mem- 
bers. The president and secretary have been re-elected for 
office in the present year. The place of the next meeting was 
not decided upon, but will probably be Buffalo or Philadelphia. 


The Institution of Junior Engineers.—On Saturday, Jan- 
uary 12th, a large party of members of this Institution visited 
the works of Messrs. W. Т. Henley's Telegraph Works Co. 
at North Woolwich. They were received with every attention, 
the various processes in connection with the manufacture 
carried on being seen in operation, and fully explained by the 
members of the staff, under whose guidance the inspection 
was made. The business was founded about 50 years ago by 
the late Mr. W. T. Henley, and up to the time of his death, 
which occurred in 1882, the works were devoted almost 
exclusively to the construction of submarine telegraph cables 
&nd underground telegraph lines. Since then the business 
widened into other channels, until at the present day the 
cables manufactured embrace every type used for telegraph, 
telephone, electric light and power purposes. Large quanti- 
ties of indiarabber and gutta-percha are always in process of 
being cleaned and prepared for insulation purposes. Each 
operation is carried on in the works, the gums being received 
from abroad in a crude condition. The new buildings which 
have been erected on the river front comprise large electrical 
testing rooms. The greater part of the machinery is driven 
by electric power, and every new workshop opened from time 
to time is run by this means. The works themselves give 
employment to over 1,000 hands, and there is also a large staff 
engaged outside in connection with the laying of cables, &c. 


Opening of the Motherwell Electricity Works.—The muni-. 


cipal electricity works at Motherwell are to be opened on 
Friday next. The works have been designed by Prof. A. B. W. 
Kennedy on the three-wire system at 2 х 280 volts pressure, 
and, besides private lighting, the load will include 80 open 
10-ampere arc lamps and 500 82 c.p. incandescent lamps for 
street lighting. The distributing network consists of Callender 
mains, some laid on the solid system in earthenware and 
wooden troughs, others being armoured and laid directly 
in the ground. The station equipment includes two Sinclair 
Lancashire boilers, with a total evaporative capacity of 
18,000Ib..of steam per hour, These have natural draught 
and are hand-fired. No economisers are employed, but there 
is в feed-heater, and the feed water is supplied by steam-driven 
Carruthers vertical pumps. There are four Willans engines, 
directly coupled to Mavor and Coulson multipolar dynamos, 
and running non-condensing. The aggregate plant capacity is 
170kw. For regulating purposes and emergency load, there 
is a battery of 252 K.W.S. 18 E.P.S. cells at the works, with 
а capacity of 200 ampere-hours, and intended for a maximum 
current of 80 amperes, Two Parker 2:4kw. motor-driven 
boosters are employed for charging the battery. The price 
for lighting is 5d. and for power 8d., Aron meters being 
employed and а flat tariff; this compares not unfavourably 
with the price of gas in the borough, which is 2s. 114. per 
1,000 cubic. ft., and supplied by & company. It is interesting 
to add that the Motherwell Burgh Commissioners have held 
their provisional order since 1895. Mr. S. E. Britton is the 
resident engineer. 

Dielectrics of Low-Capacity Cables.—The St. Helens Cable 
Co. has sent us a pamphlet bearing the above title and 
written by Messrs. G. E. Heyl-Dia and E. N. Hitch. The 


authors consider it a great disadvantage in the ordinary paper 
and air-space cables, as manufactured hitherto, that, owing to 
the looseness of the paper round the wire, the distance of 
dielectric between any pair of wires varies along the length of 
the cable. This, they maintain, renders the circuit subject to 
inductive disturbance from neighbouring circuits, and also 
prevents the reduction of the self-induction of the telephone 
circuit to a minimum (the authors considering, apparently, that 
a low self-induction is a desideratum). To overcome those 
defects in the present air-space cables, they manufacture theirs 
in one of the following ways: In the first method each wire is 
covered first of all with an open spiral cover of very thin linen 
or jute yarn so as to obtain a continuous air channel round 
the wire. Several longitudinal coverings of paper are then 
put over the top of the spiral covering of linen or jute. These 
are supported by the latter, and are said to form an uncollap- 
sible symmetrical covering. The wires are then paired off and 
laid up into a cable in the ordinary way. Another method they 
employed is to insulate each wire by means of a knitted 
covering of cotton, jute, or linen, preference being given 
to the two latter materials on account of their low specific 
inductive capacity;. and in a third method the cables are 
covered with paper in the form of the usual longitudinal 
strips, but having a grooved or embossed surface so as to give 
free access and passage to air currents, in case it should be 
necessary to dry the cable by their means after it is completed. 


Postponement of Meetings.—In consequence of the death of 
the Queen all the meetings announced for the ensuing week 
have been postponed, with the exception of those mentioned 
below. No meeting was held at the Institution of Electrical 
Engineers last night, and the discussion on Mr. Mordey’s 
Paper will be resumed on Thursday, Feburary 14th, The 
meeting of the Dublin local section this week and the 
inaugural meeting of the Birmingham local section were also 
abandoned, as was the ordinary meeting announced for last 
Wednesday at the Society of Arts to discuss Mr. F. B. Behr's 
Paper on The Proposed High-speed Electrical Monorail ' 
between Liverpool and Manchester." The meetings of the 
Royal Society and the Institution of Civil Engineers are 
suspended until further notice, and the Royal Society meeting 
announced for yesterday was not held. At the Royal Insti- 
tation, also, all the lecture arrangements have been abandoned 
for the present. The Association of Technical Institutions 
was to have held а meeting on Tuesday next at the Fish- 
mongers' Hall, London, E.C., but this has now been post- 
poned to a date yet to be fixed. The annual dinner of the 
Institution of Junior Engineers announced for Saturday next 
will not take place, and the concert of the Electro. Harmonic 
Society for to-morrow has, of course, also been cancelled. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY), January 25th. 
TRAMWAYS AND [лант RAILWAYS ASSOCIATION. 
4.30 p.m. General meeting at Norfolk House, Norfolk-street, W.C. 
PaysicaL SocrETY.* 
ó p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Agenda: (1) "How Air made active by X.rays, loses 
it Discharging Property, and how it'Disperses Electricity," b 
Prof. E. Villari, to be read by Prof. S. P. Thompson, F.R.S. (à) 
“ Note on an Absolute Method for Determining the Hygrometric 
State of the Atmosphere" by E. B. H. Wade. (3) Exhibition 
ofan Experiment on the Migration of the Ions, by S. W. J. Smith. 
SATURDAY, January 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
Students’ visit to the works of the India Rubber, Gutta Percha and 
Telegraph Works Co., Silvertown. 
MONDAY, January 28th. 
INSTITUTION OF ELECTRICAL ENGINEERS.— NEWCASTLE-ON-TYNE SECTION.* 
Ordinary Meeting. 
SATURDAY, February 2nd. 
n INSTITUTION OF ELECTRICAL ENGINEERS. 
- Students’ visit to the Willesden station of the Metropolitan Electric 
Supply Co. 


* Up to going to press no arrangements had been made for postponing 
these meetings and they will probably be held. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsz.] 


Efficiency of Acetylene Flame.—Experimenis carried out at 
Cornell University by E. L. Nichols show that the total 
efficiency of the acetylene flame is superior to that of any 
other except the magnesium flame. The total efficiency is 
compounded of the luminous and the thermo-chemical 
efficiency. The luminous efficiency is the percentage of the 
total radiation which consists of visible light. That percentage 
is 1:5 in the paraffin candle, 2:6 in the oil lamp, 1:2 to 2-4 in 
the gas jet, 5 to 6 in the glow lamp, 2 to 7 in the incandes- 
cent gas lamp, 12°5 in the magnesium band, and 82 in the 
vacuum tube. The arc light has a luminous efficiency; of 
10°4 and the acetylene lamp of 10°5. The thermo-chemical 
efficiency of the acetylene lamp (i. e., the ratio of radiation 
calories to total. calories due to chemical combination) is 
0:225. Hence the total efficiency is 0:225 x 0:105 =0:0286. 


Another experiment carried out with a larger flame (“ normal 


size) gave 0:0190. This is at least double the total efficiency 
of the arc light, though, of course, this total efficiency has 
nothing to do with financial efficiency or cheapness. 
Otherwise the magnesium light, with its wonderful efficiency 
of 0:1025, would be the cheapest source of light. 

(E. L. NicHoLs, Phys. Zeitschr., January 12, 1901.] 


T'elephonic Receiver for Space Telegraphy.MM. Popoff and 
Ducretet describe a receiver which dispenses with a relay 
and a decohering device, the messages being read by means 
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of a telephone receiver. The apparatus (see diagram) is very 
portable. Br is the coherer, filled with grains of hard carbon 
or other substance, which can be given any inclination. 
During transport it is mounted in the block C. Co is the 
air-wire, which need only be в couple of feet long if there is 
а good earth connection at Te. Dry cells are used for the 
circuit. TT’ are the telephones. The apparatus is exceedingly 
sensitive. 
[РОРОЕЕ and DUCRETET, Comptes Rendus, December 31, 1900.] 


Polarisation by Alternating Currents.—If a voltameter is 
introduced into an alternate-current circuit, the quantity of 
electricity passing the voltameter during a semi-period may 
produce three different effects—it may produce small polarisa- 
tions ; it may produce polarisations approaching the maximum; 
or it may saturate the electrodes and produce electrolysis. In 
the first case, the polarisation shows a sinusoidal course, in 
the second it is approximately sinusoidal, with curves flat- 
tened at the apex, and in the third case the curve consists of 
straight lines representing the maxima joined by portions 
of sinusoidal curves. F. Oliveri has proved this behaviour 
experimentally by means of Joubert’s method of momentary 
contact, in which the terminals of the voltameter are brought 


instantaneously into connection with a quadrant electrometer 
at definite phases of the current. The occurrence of electro- 
lysis depends not only upon the difference of potential, but 
also upon the period, since the passage of а definite quantity 
of electricity is required in each semi-period to annul the 
polarisation of the previous semi-periods. The current inten- 
sity is 90deg. ahead of the electric polarisation. The author 
describes a new method of measuring this phase-difference. 
With small polarisations, a voltameter behaves like a capacity. 
| [F. OLrveRI, Phys. Zeitschr., January 12, 1900.] 


Stratified Discharge.—E. Riecke is of opinion that the 
explanation of the stratified discharge must not be sought in 
the analogy of any wave motion like Kundt's dust figures, but 
rather in the analogy of а fluid jet which periodically expands 
and contracts as its distance from the orifice increases. 
Cathode rays, proceeding as they do by projection from the 
cathode, may behave substantially like a jet, as they leave 
the cathode with a definite initial velocity. He attempts a 
muthematical investigation based upon the supposition that 
the electrons move in the direction of the lines of force of a 
uniform electric field in a jet in which all the electrons 
throughout a cross section have the same velocity, and he 
supposes also that the electro-dynamical forces between the 
electrons are governed by the law of Clausius, and that the 
space through which the jet moves is filled with a neutral 
substance exerting a viscous retardation upon the jet. The 
curve of velocities then becomes a periodic one, and consists 
of an exponential curve and a sine curve of increasing ampli- 
tude superimposed. When there is no viscosity, the periodicity 
disappears. The same thing happens if the initial velocity 
is very small. This would cover the cases‘of high vacua and 
of feeble discharges. No allowance is made for the formation 
and decomposition of neutral molecules, as in Thomson's 
theory. G. T. Walker has, however, arrived at similar 
conclusions from the kinetic theory of gases. 

[E. RIECEE, Phys. Zeitschr., January 12, 1901.] 


Preparation of Glass Bulbs.— V. Dvorak has discovered a 
simple and safe method of perforating thin-walled glass bulbs. 
Take an electric-light carbon 8 (see figure) about 4mm. thick, 


introduce its point into a blow-pipe flame, and place the bulb 
beside it. When the point is white-hot push it softly, with 
slight torsion, into the bulb, and retract it at once. The 
small opening thus created has a rim projecting inside, and 
does not produce cracks. A bulb can thus be perforated like 
a sieve, and it does not crack for months. 

[V. Dvonák, Phys. Zeitschr., January 12, 1901.) 


Daily Variation of Atmospheric Electricity.—Like all periodic 
phenomena, the diurnal variation of potential at any point in 


‘the atmosphere may be represented by the superposition of 


sinusoidal curves having a day, half a day, one-third of a day, 
and so on, for their periods. But such a Fourier series does 
not necessarily correspond to natural periods, but rather tends 
to disguise them. It is, therefore, more fruitful to arrive in 
same way at the probable periods and then to determine their 
relative amplitudes. As a matter of fact, it is necessary to 
proceed to the fifth term at least of a Fourier series before 
a fairly satisfactory representation of the actual curve of 
atmospheric potential is arrived at. A. B. Chauveau, there- 
fore, confines his attention to the diurnal period, and super- 
imposes upon that a “ disturbing wave," which is the resultant 
of all the smaller terms. Each of these curves has equal 
areas above and below the medium line. The area of the 
disturbing curve is about 0°35 of the main curve at the Paris 
Central Bureau, and 0:20 on the Eiffel tower in summer, and 
0'10 in winter. The irregular disturbances are probably 
confined to points bélow the 100ft. level. : | Й 

. | [A. B. СнлсуЕАС, Comptes Rendus, December 31, 1900.] · 
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SOUTHAMPTON CORPORATION ELECTRIC TRAMWAY AND LIGHTING SYSTEM. 


BY H. G. NICHOLSON. 
(Concluded from page 425.) 


From the accompanying map of Southampton (Fig. 10), 
showing the tramway routes, it will be seen that Prospect- 
place junction is the centre of the system which is at present 
working. From this junction the electric cars run to Shirley, 
a distance of 12 miles; the docks, 1} miles; and to Ports- 
wood, 13 miles. The extensions, which are also shown, will 
be commenced early next spring. There are five different 
feeders from the power station to the overhead trolley line, 
which is of 00 B. and S. gauge, hard-drawn copper wire, as 
well ав distributors to the switch pillars at intervals of every 
half-mile. By this means a steady pressure is obtained on 
the trolley wire, and hardly any flicker of the car lights can 
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20 miles an hour the trolley pole will safely follow the wire. 
The pressure of the wheel on wire is 24lb., and the trolley 
standard, which is of a neat and reliable design, with 
internal springs, is arranged so that this pressure is main- 
tained irrespective of the height of trolley head from the 
ground, which is especially necessary at the Bargate. A section 
of this standard is shown in Fig. 18, and is made by Messrs. 
R. W. Blackwell & Co. The overhead equipment at Prospect- 
place junction can be automatically isolated from the rest of 
the system, by means of circuit-breakers placed on the first 
pole of each of the routes, so that if a fault occurs on any of the 
three routes it is isolated from the other two, the advantage of 
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Fig. 10.—Mar or THE SOUTHAMPTON ELECTRIC TRAMWAY SYSTEM. 


Feeders No. 1, A to B 0-100 
Pilot] and т 


in. No. 2, A to D 0:079 


be observed. In deciding the size of а trolley wire it 
is desirable to use it depends more on the maximum 
current which is required to be collected for the heaviest 
motor car than the number of cars on any section at 
one time, and it is certainly a disadvantage to use a heavy 
trolley wire such as 000 or 0000, with a proportionally lesser 
number of feeders, where the lighter size wire is of sufficient 
section for the trolley wheel to collect the current without 
undue sparking. Side pole-bracket arm construction is mostly 
in use, with the swivelling trolley head, and in places where 
the bracket arms would require to be more than 20ft. long, 
the average length being about 15ft., centre poles are used 
with double bracket-arms 6ft. long, which are mostly in use 
in the town for this reason. On the side-pole construction 
the variation from the trolley wire to the centre of the track 
is in some cases as much as 7ft. 2in., and at a speed of 


й . in. No. 8, A to Е 0:225 sq. in. No. 4, А to Е 0:300 sq. in. 
ephone. 2-core: C to D, II to J aud K to L. 3-core: Ato B, E two G and E to M. 4-core: A 


No. 5, A to L 0°300 sq. in. 
to E. 


this being to instantly show the attendant in the power-house 
which route the fault is on, when the circuit-breakers on the 
feeders to the faulty route can be again put in so as to blow 
the fuse in the switch pillars at each end of the half-mile 
section of the faulty line. By this means it is extremely easy 
to find a fault on the overhead equipment in Southampton, as 
the section automatically becomes dead, and the rest of the 
system is uninterrupted. The question if a combined switch 
fuse or only a switch should be used in the switch 9 aps 
depends upon whether it is necessary to earth to the rails any 
of the standards carrying the trolley wire. If the standards 
are not earthed, when an insulator breaks down a leakage 
current of about 160 amperes will result if the earth is wet, 
and then, of course, a fase is not necessary. Switch fuses have 
been discarded on some systems, through the fuse not being 
of ample size for working conditions, and in my opinion they 
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can be used with advantage on any system, especially where | is placed in series with a circuit breaker set for 500 amperes, 
high-tension arc lamps are used on tramway poles, as in this | and then a short circuit is made, the circuit breaker will 
case the poles must be earthed to the rails. It is a note- | open and the fuse will remain intact, owing to the time of 
worthy fact that if a fuse wire which will blow at 250 amperes | short circuit not being sufficient to melt the fuse wire. If 


Fic. 11.—Prospect PLACE JUNCTION. 


Fic. 12.— THE. ANCIENT BAnRGATE. 
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this principle is borne in mind there is no trouble with 
gwitch fuses in the feeder pillars. It might be thought that 
these precautions are unnecessary, but the old idea that a 
cheap article is good enough has been thrashed out long ago, 
and itis on this principle that there have been less break- 
downs on the service in Southampton than in the majority of 
other towns. The tramway standards are of steel and with а 
lateral load of 900lb. at the top, the temporary deflection is 
about bin. The side standards are set in the ground with a 
rake of about 4in., and the pull-off poles about 6in. to 7in., this 
being found sufficient to ensure the standard coming up vertical 
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Fig. 15.— SECTION OF ENCLOSED SPRING TROLLEY STANDARD. 


when the strain on the wire is on same. All the standards are 
fitted with wrought-iron scroll work with an ornamental 
design. A view of the Bargate (Fig. 12) shows the overhead 
construction, а single trolley wire being run through the 
arch, and the height of this from the ground is 14:4ft. Ап 
automatic switch is used which causes the wire under the 
Bargate to be always dead except when an electric car is going 
through it, this method being adopted to prevent accidents 
from shock, by persons on the top of high waggons or 'buses. 
From the plan of the connections, Fig. 14, it will be seen that 


JANUARY 25. 1901. 


current to this seotion is switched on or off by means of a 
rotary switch, which has & magnet coil giving the necessary 
motion to the switch, and when a trolley head passes one of 
the special sectional insulators on either side of the Bargate 
it gives current to the magnet coil, and so actuates the rotary 
switch, putting current on to the section When the 
trolley head passes the special insulator on the other side, 
current is again switched off. It should be noted that no 
current is opened by the rotary switch, so that there is no 
trouble with the contacts. On the sides of these special 
section insulators a copper plate of springy material is secured 
longitudinally, the plates being insulated from one another, one 
being connected to the 500 volts and the other to the coil which 
actuates the switch. The fact of the trolley head rubbing on 
these two plates when passing over one of these special 
insulators gives current to the coil and so works the rotary 
switch. It is also interesting to note that it is unnecessary 
for the drivers to switch off the current to the motors on cars 


when going over these special section insulators, as when the 


trolley wheel is on the wooden running piece the current is 
taken for the motors by the trolley head rubbing against the 
previously-mentioned side plate, which is fed with 500 volts. 
These section insulators are now being made for ordinary use 
with the plates not insulated from one another, but each fed 
with the tramway current, and they are found particularly 
useful on hills. The ordinary source of trouble in wear on the 
insulated running piece is avoided, and the current can be 
kept on over the section insulator. 

A point which must be of interest to a great many readers 
is whether it is best to adopt the side-running system with a 
swivelling head, or a centre-running trolley with a fixed head, 
and there are во many points in favour of the swivelling head 
that t is certainly the most advantageous system. With а 
swivelling head there is a much better contact made on the 
trolley wire as a groove is formed in the trolley wheel which 
exactly fits nearly half the section of trolley wire, and in the 
case of a fixed head the wheel only touches the wire in just 
one point, the groove in the wheel wearing so wide that it is 
practically flat on the bottom, and as the deterioration of the 
trolley wire is chiefly due to sparking and not friction, it must 
mean that the wire will last longer with a swivelling head. 
Also, the cost of the overhead equipment is much less where 
span wire construction is necessary with the centre running 
trolley, besides being more agreeable to the eye. 

An automatic switch frog, which has been designed by the 
writer, is used on all junctions where the electric cars are re- 
quired to branch off on to the different routes. The usual 
method which has hitherto been employed to make the trolley 
follow the right wire, has been effected by means of a cord 
attached to some movable part of the frog. This had to be 
worked by either a point boy or the conductor, but in this 
frog it is done automatically by means ‘of the trolley pole. 
These automatic frogs are equally well adapted for both the 
swivel and the fixed head, as the trolley wire can be placed 
in any position over the track which is immaterial to the 
working of the frog, and they have been in use in Southampton 
for the last six months, and are found to work very reliably. 
They are also in use and are being manufactured for a 
number of other towns, and when they are used on the over- 
head equipment to.the entrance to car sheds, no trouble is 
experienced by the pole coming off, а trouble which has 
иа put up with for а long time with the ordinary type of 

og. 

The insulation of the trolley wireis double throughout, and 
is of the Dirego pattern, and this insulation has been found 
very satisfactory and reliable. The whole of the work on the 
overhead equipment has been carried out by Messrs. Macartney, 
McElroy & Co. 

The contractors for the permanent way on the section fro 
Frospect-place to Shirley, were Messrs. Krauss & Sons, 
Bristol, and the other sections were carried out by Mr. F. 
Osman, of Southampton. The majority of the work is of 
double track construction, only about an eighth part being of 
single track. With a gauge of 4ft. 8}in., as in Southampton, 
double track can be used on any road where the distance 
from kerb to kerb is not less than 82ft. 9in ; this allows 
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8ft. 8in. between centres, which is the lowest permissible on 
account of the clearance necessary for the cars. It also gives 
Oft. 6in. from the rail to the kerb on each side. It is neces- 
sary to keep the rails not less than 9ft. бш. from the kerb 
for any distance over 30ft., otherwise a ''frontager" would 
be created, and the landlord opposite whose property this has 
been done could have the lines removed, unless it has been 
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5ft. 6in. wheel base. The gauge of the lines round curves 
of this radius is kept about jin. tight, which is found to be 
of great advantage. The steepest gradient is 1 in 17, and the 
greater portion of the track is fairly flat. A section of the 
permanent way is shown in Fig. 15, and the rails are laid 
on a bed of concrete 6in. deep with proportions of four of 
broken stone, two of clean sharp sand, and one of Portland 
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Fic, 14.—DiAGBAM OF CONNECTIONS AT THE BARGATE, 


previously passed by the Board of Trade. In places where 
the road is less than 82ft. 8in., and then only for a short 
distance of about 20yds., interlacing lines are used, and this 
does &way with the necessity for points, and also gives Ше 
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Oft. Gin. from rail to kerb. Where centre pole construc- 
tion is used the track is laid with 10ft. бір. centres and 
with side pole 8ft. Зір., but going round curves this is 
increased to 9ft. Gin. centres. In systems where a gauge of 
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Frc. 16.—Tyrg Or Cur CROSSING. 


ЭҢ. is adopted the road need only be 80ft. 8in. wide to avoid 
frontagers when using a double track, but with this narrow 
gauge the cars are more liable to leave the metals. There are 
numerous curves at Southampton, the sharpest being 40. 
radius, and no difficulty is experienced going round it with a 
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cement, All the town section is paved with Jarrah wood 
blocks, and the Shirley and Portswood sections with granite 
setts 8in. by bim. by Зір., grouted in with lime. The wood 
blocks are run in with pitch with in. joints. The 
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rails, which were made by the Leeds Steel Works, are 
steel-grooved girder rails, weighing 861b. to the yard, and 
were supplied in 45ft. lengths. The groove in the rail 
is 1 iin. wide and lin. deep. It is an important matter not to 
have the groove less than these dimensions to admit of a 
sufficiently deep flange on the wheels of the rolling stock, this 
being a great assistance in preventing the cars from leaving 
the track.“ Two Chicago bonds of 0090 gauge are used at each 
rail joint. The rails are cross-bonded at every 40yds., with 
inter-track bonds every 80yds. apart. Crown bonds are used 
at the points as these are more suitable for bonding with the 
flange of the point. Spring points are used, of crucible cast 
steel, manufactured by Messrs. Askham Bros. and Wilson, of 
Sheffield. At all the junctions, and also on the tracks going into 
the car-sheds, cut crossings (Fig. 16) are used, which make a 
much smoother and better job than using cast-steel crossings, 
where variable angles are required. One of the most important 

* The resistance to traction on these rails, taken on one of the 
Southampton cars up an incline of 1 in 88, was 27'21bs. per ton, the car 
attaining a speed of 19°4 miles per hour. When this teet was made the 
rails were dry and sandy, and in wet weather this figure comes out as 


low as 22lbs. per ton. In going round a curve of 50ft. radius it was 
110lbs. per ton. 
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matters to be considered in laying down a tramway track is to 
ensure that the levels of the rails are such that when the road 
is re-macadamised or block paved they will be the most suit- 
able. The levels are often put down as near as possible to 
that of the old road, which may not be the most desirable. It 
jg really a matter of experience in finding the correct levels, 


The tramway feeders consists of insulated lead-covered 
cables, drawn into stoneware ducts, with drawing-in boxes 
placed about 80 yds. apart. They vary in size from 0:079 6. 
in. to 0-3 sq. in. cross section. The high-tension alternating 
feeders are also drawn into similar ducts, and are lead-covered 
concentric cables, the longest being 1 sq. in. in section. Test 


Fic. 17,.—Portswoop Car Depor. 


owing to the varying circumstances, but as a general rule the 
cross fall from the rails in wood paving is jin. to the foot, and 
in macadam road iin. to the foot. A swing fall of 4in. is 
allowed across а double track on curves of about 50ft. radius. 
There are two car depots, one of which is situated at Ports- 
wood (Fig. 17), with accommodation for 26 cars, and the 
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Fic. 18.—Portswoop Repair Өнор (during construction). 


other is at Shirley with room for 12 motor cars and nine trailers. 
There is а repairing shop at Portswood (Fig. 18) fitted with 
& full equipment of repairing tools, the lathes, &c., being 
driven by a 5 н.р. Westinghouse motor. There is also а 
smaller repair shop at Shirley. 


boxes are placed at intervals of every half-mile on the high- 
tension feeders. The alternating network is for the best part 
drawn into ducts, but in some cases pitched-in cable is used. 
There are no fuses on the network, but low-tension fuses are 
provided in the transformers as well as on the high-tension 
side. The transformers are placed in pits, and are opened up 
by means of a cover placed on the footway, House services 
are connected by breaking into the duct in which the low- 
tension distribution is drawn, and on this account are also 
drawn inside ; a tee joint box is then connected, and a small 
brick box with a stone cover is built round the broken duct. 
All the boxes are filled in with diatrine, except in the 
test boxes, which are filled in with wax. The continuous 
current network is mostly bare copper strip carried on porce- 
lain insulators, and has been down since the first supply of 
current was started in Southampton. Owing to moisture the 
porcelain insulators are found to rot, which is certainly a dis- 
advantage of this system. The whole of the cables have been 
supplied, drawn in, and jointed by Messrs. W. T. Glover & Co., 
and it might be mentioned that diatrine insulation has given 
good results in Southampton, and there is no doubt that this 
system of drawing cables into ducts is much more reliable 
than laying armoured cables into the earth. 

Crompton arc lamps are erected on every alternate tram- 
way standard in the town section and every third standard in 
the Avenue section. These lamps are run from the rectified 
current circuits, of which there are two, each taken care of 
by a 50-arc light rectifier. Incandescent lamps are also 
erected on these standards, which are switched on and off 
automatically by means of an Edmunds automatic switch 
fixed in the base of the pole, which is made extra large for 
this purpose. It might appear that when 50 arc lamps are 
placed in series there would be a danger of one lamp opening 
the circuit by the cutout failing to work, but no trouble is 
experienced in this way. If an earth occurs on two separate 
lamps on the same cirouit it will cut out the intermediate 
lamps, but switching out one of the faulty lamps will imme- 
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diately restore the others; this effect is, of course, more 
marked as the standards are earthed to the rails. A rectified 
system of arc lamps is only rivalled in towns where five arc 
lamps are placed in series across a 460-volt continuous supply. 
Where centre poles are used on the Shirley and Avenue 
sections two ornamental brackets with 8 c.p. lamps are fixed 
on each pole, which dispenses with the necessity for oil 
lighting at the base of the poles. 

In conclusion I may state that Sheriff Dunsford is the 
chairman of the Tramways committee and has rendered 
valuable assistance in carrying out the work, and he has had 
the support of the committee in leaving nothing undone to 
make the tramways a success. Ald. Bone, who is the chair- 
man of the Lighting committee, has also devoted a large 
amount of time in connection with the work at the electricity 
station. Mr. F. H. Chaplin is the borough electrical engineer 
for both the lighting and tramways, and as both systems are 
rapidly growing he will be kept quite as busy as he has been 
during the past twelve months. Messrs. Kincaid, Waller and 
Manville are the engineers for the whole undertaking, to whom 
my thanks are due as well as to Mr. Chaplin for affording me 
every opportunity in the preparation of this. article. 


SAG AND STRAIN IN TROLLEY-WIRES. 
BY B. HOPKINSON. 


Some doubt appears to exist as to the tension at which it is 
permissible to erect trolley-wires. Thus, in his Electric 
Traction Pocket Book,’’ Mr. Dawson gives the following table 
showing the way in which the sag in a copper wire changes 
with temperature :— 


Temperature (Fahr). Sag in inches on 125ft. span. 
Йу Pr 3˙7 
JJ%%%(I ! r- „ 8 12 
pi лаш Ын ры е и ETE 17 
J ù⁰¹ A 22 


Mr. Dawson further states that the wire should be so hung 
that the tension (if it be of No. O. B. & S. gauge) will not, under 
any temperature likely to occur, exceed 2, 000lbs., correspond- 
ing to a sag of 3-8in. It follows from the above table that 
wire put up so that the sag at 50°F. is 12in. will become 
dangerously tight if the temperature should ever fall below 
freezing. As a matter of practice, however, wire is now 
almost always put up tighter than this would imply. Some 
measurements of recently erected spans on the Leeds City 
Tramways showed in several cases a sag as small as 8in. 
on a span of 120ft., the temperature being about 50 F., and 
tighter spans than this are not uncommon. According to 
Mr. Dawson's figures, such spans would break or stretch exces- 
sively in even a mild frost. Probably those who have to erect 
trolley-wires do not take account of theory, but haul the wire 
as tight as a certain number of men pulling on a certain 
number of blocks and falls can get it. They know roughly 
from experience how much strain they can put on with 
safety. 

This discrepancy between theory and practice is due, I 
think, to neglect in the former of the elastic extension of the 
wire. So far аз I can ascertain, the table given above has 
been calculated on the assumption that the wire is not 
stretched ; from the length of the wire at any one temperature 
its length at another is obtained simply from the coefficient of 
expansion, and from the length so obtained and the distance 
between the supports the sag is calculated. As a fact, of 
course, the existence of tension implies elastic stretching. The 
effect of this can easily be seen. Suppose the wire to be an 
inextensible string whose length varies with the temperature, 
but instead of fixing the two ends rigidly to the supports 
include a spiral spring in the span. That spring will be 
extended by the tension in the wire, and, as the wire shortens 
on cooling, the spring will extend further so that the total 
shortening of spring and wire together will be less than that 
of the wire only. Similarly, if the wire lengthens with 
increasing temperature, some part of the lengthening will be 
taken up by contraction in the spring. 


Suppose that 2/ is the distance between the supports, and 
that 2s is the actual length of the wire when hung at a 
temperature F above a standard temperature. Let d be the 
sag and let 2s’ be the unstretched length of the wire. Let 
2s, be the unstretched length at the standard temperature. 
Then it follows from the properties of the catenary that | 

(1) 


s'l = 1 * (2d? :8Р) ° ° ° ° ө 
with sufficient accuracy for present purposes. The elastic 
extension of the wire is (s – s’/s’) and this is proportional to the 
tension, or to d (the sag). Now ғ =3,(1+.at) where a is the 


coefficient of linear expansion. Hence _ -1 = Ad where 


: 8)(1 + at) 
X is a constant. Or s-s(1 + а) = Ads, approximately, or 
from (1) 
SAd + &(1- at) _ 1+ 24%. 
l | 8⁴ 


which is the equation connecting the sag and the temperature. 
Take the case of a hard-drawn copper wire 0:4in. diameter 
the supports being 120ft. apart. From some tests on such 
a wire which Prof. Ewing kindly made for me, it appears that 
its natural length changes by 0:00085 per cent. per degree 
Fahrenheit, and that it stretches by very nearly „1; һ part 
of its length for every 1,0001b. of tension up to 3, 500lb., 
when the elasticity begins to become imperfect. The span of 
wire weighs about 6010. Thus we get the following table. 


| 
Sag. Tension. ajs ail Natural , Expnsn. due | Temp. 
in. n ! length. (s'/L) | to temp. (t.) (t.) 
3 | 3,600 | 10018 |1:00001 | 1*(0-0018) 0 0 
44. 2400 | 10012 |1:00002 1- (0:0012) 60 70° 
6 1,800 | 1:0009 | 1:00004 | 1- (00009) 90 105° 
9 1,200 | 10006 | 1:00010 | 1- (00005) 130 152° 
12 900 | 1:00045,1:00018 1 (000027) 155 180° 
18 600 . 10005 |1:00041 100011 191 220? 


The second column is calculated from the oatenary given 
by the first, and, of course, has nothing to do with the elas- 
ticity or temperature of the wire, but depends only on its 
weight. The third gives the ratio in which the wire is 
elongated (as compared with its unstretched length at that 
temperature) in virtue of the tension shown in the second. 
The fourth is calculated from equation (1) above and gives 
the stretched length of the wire as compared with the dis- 
tance between supports. The fifth is the quotient of the third 
into the fourth or (sufficiently nearly) the difference of the third 
and fourth plus опе; it shows the natural length of the wire at 
that particular temperature in terms of /. The sixth column 
is the expansion of the wire due to rise of temperature in 
hundred thousands of its length. The last column is the 
temperature calculated from the expansion shown in the sixth. 

This table shows that wire hung so that the sag on a span 
of 40 yds. is Gin. at a temperature of 60°F. will never in thia 
country be stretched beyond its limit of elasticity. The 
tension in it at 25°F. will be 2, 400lb. and the sag 44in. It 
also reveals the no less important fact that at 107°F. the sag 
of such a wire will be only 9in. On the other hand, & wire 
hung so that the sag at 50 F. is 12in. will at 90deg. drop 
down to 18in.—an excessive amount. | 


B.T.H. MOTORS. 


We have received from the British Thomson-Houston Co. two 
pamphlets describing some new types of motors which they are now 
putting on the market. The first pamphlet deals with their CE 
type of slow and moderate speed motora, which are built in sizes 
ranging from 2 Н.Р, to 10 H.P. for slow speeds, and 3 H.P. to 15 H.P. 
for moderate speeds. They are especially adapted for direct connec- 
tion to machinery when the space available is an important considera- 
tion, A feature of the motor is that it is symmetrical in form, and can 
be quickly arranged to run in an upright, inverted or semi-inverted 

osition, so that it can be placed either on the floor, cei or wall, 
Fig. 1 shows one of these motors fixed on a wall. The four- pole 
construction has been adopted in all sizes down to the 3 H.P. slow- 
eed motor. The armature core is built up of japanned sheets with 
the usual air ducts to assist ventilation; the laminations being 
clamped solidly between two cast-iron spiders extended as flanges to 
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support the armature coils. 'The armature body is insulated in the 
same way as in the company's traction motors. The armature coils are 
wound on а form, and, after insulation and testing, are placed on the 
armature core, this plan being found prende to winding the insu- 
lated wire directly on to the core. "The coils are embedded in slots 
punched in the armature discs, and; extending over the end flanges, 
and are bound down with band wires in the usual manner. 

The mica insulated commutator and the brush-holders do not 
differ from those on the company's well-known traction motors. Soft 
steel of high permeability is employed for th« motor frame, which is 
also the magnet yoke. It is cast in the form of a hollow cylinder, 
with projecting feet on the outside and seats for the pole-pieces on 
the inside. The pole-pieces are made of special iron, and are so 


Fic. 1.—CE Moron INSTALLED ON WALL. 


ral s that they can be readily removed from the frame, and the 
field coils are held in place by the extended tips of the pole-pieces. 
The bearings are carried by che cast-iron end shields bolted to the 
frame, and if the motor is to be bolted to the wall or suspended 
from the ceiling instead of being placed on the floor, these shields 
are simply turned round. The bearings are lubricated by oil wells, 
with revolving rings The liners are of solid gunmetal in one piece, 
and they rest on the bearings throughout their entire length, being 
kept from turning by means of dowel screws extended through 
the bearing castings. The standard motors of this type made by 


— 


— —— 


in which the secondary shaft revolves. Both the gear and pinion 
are cut by special machinery, and run together within a case. 
Five standard gear reductions are provided: 3 to 1, 4 to 1, 5 to 1, 
6 to 1 and 8 to 1, and these reductions are interchangeable on each 
size of motor respectively. By rotating the end shields, the position 
of ithe shaft relatively to the feet of the motor may be altered, as 
desired, to be above or below the motor, or to one side or the other. 
The standard speeds for which the motors are designed are listed in 
the pamphlet and vary in the case of the slow speed motors according 
to the voltage and size of the motor from 1,240 to 635 revs. per min., 


Fic. 3.—INDUCTION MOTOR MOUNTED IN AN INVERTED POSITION. 


and in the case of moderate speed motors, the variations are from 
1,860 for a 525-volt 4 H.P. or 5 н.р. motor to 975 revs, per min. for 
а 110-volt motor of 10 H. p. or 15 H.P. 

The second pamphlet deals with polyphase induction motors. 
These are made of single-phase, two-phase and three-phase currents, 
and for frequeneies of 25, 40 and 60 u^ рег sec. The present 
pupae however, deals only with two and three-phase motors. 

he standard sizes for these are for 220 and 440 volts, but, of course, 
they are manufactured for other voltages if required. These motors 
can be supplied for slow speeds, the 74 н.р. running at from 


the company are wound as shunt motors for voltages of 115, 230, 400, 
440, and 500 volts, and for 200 volts for capacities up to.5 H.r. slow 
speed and 74 н.р. moderate speed. Series-wound motors of the 
same pattern can, of course, be supplied. Two forms are adopted— 
viz., partially enclosed, as shown in Figs. 1 and 2, and totally enclosed, 
in which the handholes seen in the illustration are fitted with 
removable covers. 
For many purposes of power application it is convenient to have a 
ear shaft meunted on the motor itself. For this purpose a motor 
js been developed, in which the ordinary end shields of the 
standard CE motor are replaced by special ones carrying bearings 


— Mo = 


Еа. 2.—CE Motor Drivinc DRILL THROUGH FLEXIBLE SHAFT. 


700 to 800 reve. per min., the stator having 4, 6, or 10 poles 
according to the frequency, and the smaller sizes at corre- 
spondingly slower speeds, the 150 H.r. motor being listed at 
300 to 360 revs. per min., with 10, 16, or 20 poles accord. 
ing as the frequency is 25, 40, or 60 per sec. Induction motors 
for faster speeds are also made of the same pattern, these having 
fewer poles and being made as small as 1 H.r. All these motore 
are made in three patterns, K, L and M, these having rotors of 
different design to suit different purposes for which the motors are 
intended. The form K has a squirrel-cage rotor in which the con- 
ductors are straight copper bars in slots in a laminated core an 
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joined at the ends by short. circuiting rings. With this motor, in all 
but the smaller sizes, a compensator is employed for starting, which 
acta like a transformer and reduces the voltage at the terminals of 
the motor. When the motor attains full speed, the windings of this 
compensator are disconnected. Motors of this pattern are recom- 
mended when the motor is not required to start on heavv loads or 
‘where large starting currents will not affect injuriously the voltage 
regulation of the system. For a combined lighting and power system 
or in cases where the generator capacity is limited, the L type of 
motor is to be preferred. In this the rotor has definite or polar 
windings, the conductors consisting of bars which are first formed 
and insulated before being laid into the slots of the core. The 
terminals are connected to a starting resistance mounted within the 
rotor spider and sliding contacts, actuated by a handle throogh 
the hollow shaft, cut ont this resistance as the motor gets up to speed. 
The resistance 1s usually adjusted soas to give a maximum starting 
torque at least 50 per cent. greater than the full-load running 
torque, with a current about 50 per cent. higher than the full-load 
current, In the third form, M, the rotor winding is similar to the 

receding, but the terminals are taken through the hollow shaft to col- 
ector rings, and an external rheostat is used. This form is employes 
for cranes, hoists, pumps, &c., where speed variation is required. 

As in the continuous-current motors already described, the bearings 
are situated in the end shields во that the motor can be used on a wall 
or inverted, simply by turning these shields through 90deg. ог 180deg. 
Fig. 3 shows one of these induction motora mounted in an inverted 
position. | 


THE CASE FOR ELECTRIC POWER DISTRIBUTION.* 


BY W. B. ESSON, M. I. C. E., M. I. E. E. 
(Concluded from page 464.) 


The Jaw governing the steam consumption of the engine now 
demands attention. How is the steam consumption influenced by the 
load on the engine, and what is the cost of steam per I. H.P. at various 
loads? The law connecting the steam consumption with the load 
has been investigated by several engineers, notably by the late 
Mr. Willans, who made many interesting and valuable experiments 
on the subject. Mr. Willans found that in an engine running at a 


uniform speed and with constant ratio of expansion, the total steam 


consumption might be expreased with remarkable accuracy in the 
form =a + b I. H. P. where а and b are constants dependibg on the 
construction of the engine. This means that the steam used in the 

ine is made up of two quantities, one of which is constant and 
independent of the work being done, the other of which is propor- 
tional to the I. HP. For engines which have a variable ratio of expan- 
sion, the law is somewhat different, but it will be sufficient for our 
purpose to assume that in the engine we have chosen the steam 
consumption follows the above stated simple law, and the argument is 
not altered thereby. Taking 20lbs. per I. H. P. per hour as the full-load 
consumption of steam for working a non-condensing compound engine, 
and 171bs. for the eame engine condensing ; the diagram Fig. 5 shows 
the results obtained from an engine of 150 I.H P. Abs cisse give the 
LH.P., while ordinates represent the tocal steam consumption per hour. 
The line AB gives the results for condensing, and the line CD 
for those non-condensing. It will be observed from the diagram 
that the water taken by the engine when doing no work but simply 
running round at full speed and overcoming its own friction, is, in 
the case of the non-condensing engine, no less than one-third of the 
steam it requires for running under full power, while in the case of 
the condensing engine it is rather over 20 per cent. The figures are 
from actual practice, so you need not worry abouttheir accuracy. In 
consequence of there being a certain quantity of steam which is 
independent of the load, the consumption per I.H.P. increases greatly 
at light loads in non-condensing engines and less so in condensing 
engines, consequently the saving in fuel is not, as has been so often 
assumed, proportional to the saving in I.H.P. 

At this stage we may fitly make inquiry as to the capital outlay 
required for a scheme of electric power distribution. It need scarcely 
be said that this depends entirely upon the amount of Ғе power 
and the character of the area over which it is tc be distributed. The 
extent of the works and the number and siae of units into which 
the power is to be divided have all to be considered, so that dealing 
with general principles my only course is to adopt for the sake of 
argument a fair average and leave it to you engineers ќо make the 
necessary correction for each individual case which comes before 
you. The cost of generators per H.P. varies with their size and 
the same holds for motors, the price of the latter running from £5 
рег H.P. for 50 H.P. sizes to as much as £15 per H. p. for sizes 
of 3 Hf. P. For every H.P. delivered at the motor shafts we have 
to furnish by the generator 1:2 н.р. and as regards the conducting 
system the cost of this depends upon the extent of the premises and 
whether the power is delivered in large or smalllots. Iam going 
to assume that taken all round the capital expenditure, including 


* Paper read before the Civil and Mechanical Eugineers' Society. 


generator, switchboard, conductors, motors, and fixing will amount 
to £20 per H P. of motors installed, this being in my opinion a fair 
average. For the moment I am not counting as part of the expendi- 
ture, on account of electrica! distribution, the cost of the engine, as 
we require an engine in any саке whether we distribute its power 
mechanically or electrically. If it becomes necessary to consider the 
cost of the engine it may be taken to be £3. 10s. per 1 H. p. 

Now if it is difficult to strike au average for the cost of an electric 
distribution plant, it is still more difficult to get a reliable average 
of cost for shafting and belting. The figure I give for this must be 
considered as subject to t variation. It is taken at £5 per H.P. 
installed. The depreciation in belting we know to be extremely 
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high, and for the purpose of this argument I shall assume that the 
all-round depreciation on the plant required for mechanical distribu- 
tion, including belts or ropes, may be taken at 15 per cent. That on 
the plant for electrical distribution may be fairly taken at & per cent. 
Allowing interest at 5 per cent., there requires to be set aside 
annually, to meet interest and depreciation, for electrical distribution 
£2 per нр. installed, and for mechanical distribution £1 per H.P. 
installed. To make the adoption of electric distribution worth while, 
then, there must be shown a direct or indirect annual gain in its 
favour of £1 per H.P., being the difference between those two amounts. 


Y 
8,500 
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We have now got together such data аз are available for our pur- 
pose of comparing from the economic point of view the different 
systems of distributing power. Combining Figs. 4 and 5, there is 
shown in Fig. 6 the total steam consumption in the engine both for 
mechanical and electrical distribution, and it is upon the results here 
represented that we shall base our estimates of the fuel cost. 1 shall 
take it that the motors installed aggregate 100 H P., and that we use 
for driving the generator the 150 l. H. P. engine, for which has been 


H 
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given in Fig. 5 the steam consumption. Abscisse represent the H. P. 
obtained from the motors and ordinates the steam. The full lines 
AB and CD represent the consumption per hour for mechanical dis: 
tribution non-condensing and condensing respectively, while the 
dotted lines EF and GH represent the consumption for electrical dis- 
tribution. Now it will be seen that electrical driving has every- 
where the advantage over driving by shafting and belting. This 
saving increases as the power is reduced, so the question arises in 
getting out our comparison of costs, what proportion cf load should 
we assume to represent the conditions of actual working. Suppose 
we eay that 80 per cent. of the machines run simultaneously, then we 
save about 10 per cent. of the steam by adopting electric driving, but 
when running at very light loads — working overtime, for instance— 
we may, as shown by the diagram, save over 25 per cent. Possibly, 
if we assume that the load throughout the year averages three- 
quarters of the full load, we shall not be very far out. On this basis, 
by employing electrical instead of belt driving it will be seen that we 
вате 13 per cent. in steam. Note that thou h the saving in power 
at quarter load is 38 per cent., the saving in fuel is, due to the law of 
the steam engine, only about 24 per cent. 


The cash value of this saving depends upon the price of fuel, 
having regard to its thermal value. This varies in every district; 
at the pit’s mouth it is low, in the London district it is high. You 
would, of course, be able from the circumstances to assign the proper 
value in each case, but for the purpose of the present argument we 
shall assume that every 1001Ь. of steam raised costs 1d., this corre- 
sponding to a value for coal of about 18s. per ton. Now, on reference 
to the diagram, Fig. 6,it will be seen that driving electrically at three- 
quarters load we save 375lb. of water every hour we run. According 
to the price assumed this is equal in money to 31d. per hour, and for 
3,006 hours per annum, which allows for some overtime, we get a 
saving of £46. 17s. Gd. due to electric driving. Note that provided a 
similar engine is used for electric and belt driving the saving is no 
5 in a condensing than in a non-condensing engine. From the 

iagram, Fig. 5, it will be seen that the addition to the steam 
consumption is per LH.P. the same for condensing as for non- 
condensing, though on account of the quantity of steam which is 
independent of the I. H. P. being in the former case less, the total con- 
sumption for a condensing engine of given size i8 correspondingly 
diminished. By electric driving, however, we simply reduce the 
I. H. P., and as the steam to be subtracted for a given reduction of 
power is the same both for condensing and non-condensing, the fuel 
saving is not in the least influenced. 

It appears then that taking this case of mere substitution of electric 
for belt driving there is not a large saving in the direction of fuel 
consumption to be expected. With regard to the belt driving the 
assumption was made that friction, including that of the engine, 
accounted for 40 per cent. of the 1. H.P., but it must be remembered 
that though this is a fair average, on occasions friction runs away 
with as much as 80 per cent., while in some cases only 20 per 
cent, is lost, and the only way therefore to get at the real waste 
is to treat specially each particular problem that turns up. It 
will be readily understood that the balance may, according to 
circumstances, lie with either method of distribution ; it depénds 
largely on the area over which the power is spread. 


Again, the saving depends, as we have seen, on the average load. 
If it is necessary to work a good deal of overtime when only а few 
of the machines scattered about the various parts of the sos have 
to run, the saving is increased ; on the other hand, if full load is 
the rule, and partialload or overtime the exception, the saving is 
notso great. Further, in the case considered, the assumption is made 
that in adopting electric distribution all the shafting and belting is 
dispensed with. This, however, is not at all likely, and the ques- 
tion is, even with the best arrangements made for electric distri- 
bution : What proportion of shafting and belting is it necessary to 
retain? Proposals have come before me which admitted of the 
shafting being reduced to a negligible quantity ; but there are cases, 
on the other hand, where the shafting and belting could not be 
appreciably reduced by the introduction of motors. One example 
comes forcibly to my recollection—that of a cotton mill, in India. 
It was proposed to drive this electrically, but the mill was all on 
one floor, and the machinery was so compactly and symmetrically 
arranged that no point could be found in the distributive system 
where the introduction of motors would saye in friction anything 
worth speaking of. So far as fuel consumption goes, this is the crux 
of the matter. Wherever we put in a motor, in the nature of things 
we lose at once, and between the motor terminals and its shaft, 
10 per cent. to 15 per cent. of the power we have delivered to that 
point. If we continue with shafting and belting we save this loss, 
and the question, therefore, is: Do we gain by employing electrical 
distribution up to „ such an advantage over distribution 
by shafting as will justify us in dropping that 10 per cent. or 15 per 
cent.? Undoubtedly we do often, but it was not so in the cotton 
mill referred to. And, from another point of view, this kind of case 
1s the worst for electric driving, as a mill generally runs at full load 
or is stopped altogether. When slack, half or three-quarter time is 
worked as the case may be, but they inostly work full load whilst 


they are atit. Here it may be mentioned that on the Continent, 
where cheap electrical power is purchased for manufacturing pur- 
poses it is customary for such power to be distributed by shafting 
and belting. А few motors are installed to drive different sections 
of the works, just as steam engines might be installed, but it is 
unusual to employ separate motors for individual machines In 
America the same holds good. In textile factories either one large 
motor or a number of smaller ones are installed, say, from 50 H.P. 
to 130 H.P., as in a cotton mill lately set to work in Carolina. 
Again, in engineering works it is usual where the machine tools 
require less than 4 н.р. each to group them on short lines of shafting, 
each section taking about 24 H. v. 

Lastly, there is, of course, the cost of fuel influencing the saving. 
If the fuel costs per ton less than I have assumed, always having 
regard to its thermal value, the saving will be less, if it costs more 
the saving will be greater. Once I was asked to advise a company 
as to the advantage which might be expected from doing away with 
the large engines driving different sections of their worke, cen- 
tralising the Toer and engine plant and distributing Ms poner 
буун electrically. As it turned out that the fuel used con- 
sisted chiefly of shavings end sawdust, which cost nothing, the 
conversion would have been, considered from the fuel point of view, 
the maddest folly ; but, as we shall see later, there are other matters 
to be taken into account besides fuel, and it is just possible that 
in cases apparently unpromising a consideration of these may some- 
times turn the scale. In the meanwhile remember that upon these 
three factors the saving in fuel depends—they are, the average load, 
the amount of shafting and belting which can be displaced, and the 
cost of fuel, and it is necessary to give these their proper value for 
each case that arises. 

Turning to the replacing of small engines by electric driving, 
there is here no question as to fuel economy. In works divided 
into sections of considerable size, each driven by a high-class com- 
pound engine, it is no doubt more economical, if the distances are 
not excessive, to distribute steam through carefully lagged pipes 
than to adopt electricity and substitute for these engines electric 
motors, but in the case of small steam engines the results all point 
the other way. From the diagram, Fig. 6, it will be seen that for 
75 H. P. delivered, we use about 2, 500lb. of steam per hour for 
electric driving working non-condensing, and it is safe to predict 
that if this power were given by five single cylinder engines 
of 15 B.H.P. each, the consumption would not be less than 
4,500lb. of steam per hour. his means 2,000lb. excess of 
steam for every hour worked, or, on the basis we have taken, an 
expenditure of 1s. 8d., amounting for a year of 3,000 hours to £250. 
If it were possible to work the generator engine condensing the 
saving would be £300 per annum. The electrical equipment cer- 
tainly costs more than the steam equipment, but taking fuel at the 
price we have assumed it would pa in an existiug works to put in 
an electric plant complete and sell the engines as old iron. 


But if this saving can be shown by displacing engines which 
cannot be considered very bad as things go, what shall be said of the 
saving effected by displacing the rattletrap engines spoken of in the 
beginning of this Paper. The waste of steam is here enormous, and 
if the power were furnished, not by engines of 15 H.P., but by 
engines of from 24 H. P. to 5 H. P., running under usual conditions, the 
water used would be not less than 8,500lbs. per hour. This means 
that electrical distribution would result in a saving of 5з. for every 
hour run, and for 3,000 hours this amounts to no less than £750 
per annum. This is for fuel, and does not take into account the 
reduced wear and tear of boilers due to only one-third of the 
number being required for steam raising. In such cases if the coat 
of coal were only one-third of what we have assumed it would pay 
to electrically distribute the power and throw the engines on the scrap 


heap. 

Hitherto we have dealt only with the question of fuel, but there 
is also the matter of attendance to be considered, and in my opinion 
electric motora require less attendance than do shafting and belting, 
even if the latter are looked after pory But the fact is that 
while motors are generally under the supervision of an intelligent 
person, shafting and belting are too often left to the mercies of people 
who have been in no way trained to think, and consequent on the 
services of an electrician being sometimes enlisted, it has been 
thought that the cost of attendance on electric plant must be 
considerably more than on shafting and belting plant. This 
is. by no means the case, for as there is no machine to 
compare in mechanical simplicity with an electric motor; it 
requires very little attention, and the greater part of the belt 
mending being dispensed with there is, I think, iu the matter 
of attendance, а clear gain for electric distribution. Where electric 
motors are substituted for small engines, however, there is no ques- 
tion as to the saving in the matter of attendance. The wearing 
parts of an engine are many, whereas in motors these are 
reduced to two bearings, and by making them substantial, and pro- 
viding them with automatic lubrication, their wear may be rendered 
excessively small. Electric conductors properly insulated will last 
for many years without the least attention, but this can scarcely be 
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eaid of a range of steam pipes erected in the open, and subject to 
contraction and oe There are joints to make and keep right, 
there are also glands to pack in the engines and working joints to 
be constantly taken up if such poor efficiency as is 158 to the 

stem i8 to be maintained. But, and this is the melancholy truth, 

e attention is not given, and for the simple reason that the engines 
will work without it, Let steam blow from the pipe joints, let the 
engine piston leak, let water stream through all the glands and still 
the engine will work. That is the mischief of it. If an engine 
refused to work with either of these defects it would have to 
be kept in order and minimum waste would be thus ensured. 
But it continues to run with all its faults and an enormous coal 
bill bears witness to its inefficiency and to the fact that because 
it will run anyhow it does not get the attention that it ought to. 


Now it is different with electric motors. "These require considerably 
less attention than engines should get and very much less attention 
than they do get, but c insist that the little attention which is 
required shall be given to them. They must be kept clean and dry, 
ind when we have said this we have said all,as good motors wi 
working under these conditions, run for an indefinite period without 

iving trouble. If these conditions are not fulfilled a breakdown is 
ikely to result, with consequent stoppage, for a motor will not run 
having a defect which renders it inefficient, They run, therefore, 
at their proper efficiency or not at all; they do not with the lapse 
of time eat electricity, as engines eat steam; they need but little 
looking after, and the nature of the attention required is such that 
everything under this heading can be carried out systematically and 
at small cost. By keeping an eye on the current indicators we can 
xe: tell what is going on in an electric system ; but working with 
small steam engines, there is nothing to indicate when the steam 
consumption becomes abnormal. Again, the boilers are generally 
dotted about the works—a couple here, а couple elsewhere, and во 
on. By centralising the boiler plant we can with electric distribu- 
tion effect further economies in the attendance, and further reduce 
losses; whilst, needless to add, there is in electric conductors no 
waste analogous to that due to condensation in steam pipes, which 
goes on whether the engines are running or not. 


Hitherto we have dealt with direct savings in fuel and attendance, 
and these appeal principally when proposals are before us for electric 
installations in existing works. When laying out new works the 
object, of course, is to adjust exactly the means to the end—that is, 
to arrange everything во that the particular articles manufactured 
shall be produced in the best quality at the lowest cost and with the 
pee expedition. Now, when shafting was the only means at our 

i for distributing the power the machines had to be located 
regard to the most convenient arrangement of driving, and in 
many instances the position which best suited the shafting did not 
agree with the position of greatest suitability for the work to be 
done With electrical driving it is altogether different; shafting 
cannot be made to turn corners without cumbrous and noisy 
gear, but electric conductors can be led anywhere without 
trouble; while with belt driving, machines must be installed 
with special regard to the run of the shafting, electric driving 
places no restrictions as to the position of the machines, and they can 
be placed with regard only to economy in production. It isconceiv- 
able that the advantages secured by electricity under this heading 
may in many instances be so great as to dwarf the direct savings ot 
which I have already spoken, and this is what was in my mind 
when I remarked a few minutes ayo that fuel was not the only thing 
to be coneidered. Quite apart from any saving of labour in the 
attendance on the distribution plant, we secure the economy of labour 
in production which results from our being able to place our machines 
in the positions best suited to secure continuity in the treatment of the 
raw material, and this is a very great advautage. Again, as regards 
the cost of plant, having no time-worn machinery to displace, we have 
not to make for new works any sacrifices of capital. The result of 
all this, ia an increased output proportionally to the capital outlay in 
machinery, while better lighting of the shops due to the absence of 
overhead shafting and the greater cleanliness resulting, undoubtedly 
makes for the same end. He would indeed be behind the times who 
would think of laying out new works without taking seriously into 
consideration the advisability of distributing the power by[electricity 
instead of by the ancient method of shafting and belting. It is not 
contended that increased output will necessarily follow a displace- 
ment of small steam engines by electric motors, as here the economies 
are chiefly in the direction of diminished coal bills and less labour 
in attendance. In displacing shafting and belting, however, where 
the saving in the coal bill and attendance is not so marked, we have 
to look to the increased output as constituting one of the chief 
advantages. 

Whenever electric motors have displaced small steam engines, 
large saviugs have resulted, and cases have been known where the 
whole cost of the electrical plant has been returned in one year as 
saving in fuel and wages. In dyeing, bleaching, calico printing and 

per works, in sugar refineries, in saw-mille, in iron and steel works, 
in shipbuilding and bridge-building yards and boiler shops, the 
electric motor has pushed the steam engine out to the great advant- 


age of the producer. As applied to haulage and pumping in mines 
and collieries electricity has proved invaluable. For driving live 
rolls, bending rolls, punchiug machines, shears, portable drills, and 
the other tools about an iron works, the electric motor is by far the 
most efficient appliance, while for working cranes, hoists, elevators, 
turntables, fans, pumps, and performing the like functions, it has no 
equal. When once an installation is put in it takes very little time 
to appreciate the possibilities of electricity. Beginning possibly 
with а small electric light installation, in the course of time two or 
three motors are requisitioned to drive out-of-the-way machines, 
by-and-bye more motors are added, and so the development goes 
on until it is determined to adopt electricity wholesale for drivi 
the machinery. This is history which has repeated itself over an 
over again. 


Electricity, moreover, stimulates expansion on account of the 
extreme flexibility of the electrical system When a new machine 
can be planted down anywhere without reference to existing drives 
it is a very different matter to having to consider how the shafting 
can be extended, how it can be carried from building to building, 
whether walls are strong enough to support it, or how steam is to 
be led to the spot. In this matter of convenience there is really no 
comparison possible between the electrical and other methods of 

ower distribution, the facility with which electric conductors can 
be extended and led in any desired direction, and the extreme 
simplicity of the electric motor placing it far and away beyond 
rivalry. 

. Again, not only does electricity save өзүңү because it provides us 
with a better method of distributing power, but consequent upon its 
having been recognised by the mechanical engineer as а trustworthy 
agent always available for his use, he has been led to devise 
entirely new ways of doing things by which the cost of production 
has been greatly lessened. I need only cite the economies, which, 
due to the use of electricity, can be derived from the utilisation of 
blast-furnace gases. The gas is burnt in gas engines, or under boilers 
tor steam engines, the engines driving electric generators from which 
power is distributed electrically to motors placed all over the works. 
Such a plant has been running at the rail mills of the North-Eastern 
Steel Company, of Middlesbrough, for some time now. Steam is 
generated in - boilers to supply horizontal compound- 
condensing engines, having two-phase generators directly mounted 
on their crank shafts. Part of the current is used at the iron works 
to drive the motors for working the ram and charger for the coke 
ovens, with the disintegrator, elevators, and other accessories of the 
coking plant, and part is transmitted through overhead conductors to 
the steel works, there to be distributed among motors driving the 
mechanics’ shops, the travelling cranes, saws, rail straighteners, and 
pumps, and put to all the various uses which can be found for motors 
In an up-to-date rail mill. 

The mechanical engineer should be as keenly alive to the advantages 
gained by electric distribution as he is to the advantages gained 
under different circumstances by hydraulic distribution or com- 
pressed air. This does not mean that he should be able to design 
either electric, hydraulic or pneumatic machinery, which is properly 
left in the hands of competent experts, but he should be thoroughly 
conversant with the possibilities of all the appliances from which he 
has to choose. We should say that the engineer who did not know 
how a steam or gas engine or water motor acted was ignorant of his 
business —in fact, we should not call him an engineer at all—and no 
engineer can be considered of the twentieth century who does not 
possess some notion of magnetic fields and the generation of electric 
currents. I want to emphasise this because I think that the applica- 
tion of electricity would have gone ahead more if engineers had taken 
more trouble to understand it, and it is certainly their business as I 
have said to be familiar with the nature of the tools they have to 
work with. There їз nothing particularly subtle about the construc- 
tion of an electric generator, and engineers should be as familiar with 
electric conductors as with steam or water pipes; though they are 
wrapped in rubber there is no reason why they should be wrapped 
in mystery. 

In concluding this Paper I would remind you that I have by no 
means exhausted the subject, on the contrary, I have been obliged 


to confine myself to a general treatment, leaving members themselves 


to fill in the details applicable to each particular case. For the 
purposes of the argument it has been necessary to make an assumption 
here and a supposition there, and to adopt hypothetical values 
elsewhere, but an honest endeavour has been made throughout to 
present the case fairly. It is nothing to us what vehicle be employed 
for the achievement of our ends, we have to select the best, but beyond 
doubt there is an extremely strong case for adopting electricity 
for the distribution of power in the great majority of industrial 
operations, and often when, as in many instances, it involves the 
scrapping of existing plant. I have in this Paper assumed that the 
aggregate H.P. of the motors installed is equal to the power which 
the generator can supply. As we have taken the average running 
load of the motors to be three-quarters of the power installed, 
obviously the generator would do smaller, but having regard to the 
temporary loads due to electric cranes, turntables, hoists, &c., we 
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may as well let the relative proportions stand, as the aggregate 
capacity of the motors to the capacity of the generator depends 
entirely upon the nature of the business carried on. In no case need 
the generator be larger than we have assumed, and if it is too large 
the difference is against electric distribution both as regards capital 
outlay and running charges. We are, therefore, on the safe side. And 
во I bring this somewhat sketchy contribution toa close. If in calling 
your attention to the great field which is opening up to the engineer 
in the electrical distribution of power I have been fortunate enough 
to interest you, I am very well satisfied. 


NOTE ON OBTAINING ALTERNATING CURRENTS 
AND VOLTAGES IN THE SAME PHASE FOR 
FICTITIOUS LOADS.* 


BY ALBERT CAMPBELL, В.А. 


When testing instruments for the measurement of large amounts 
of electrical power or energy, it is usually desirable to do so by 
means of fictitious loads, i. e., by applying to the instrument under 
test current and P. D. representing the required load, but not actually 
producing the load. The result is easily achieved in the case of 
direct currente, for the current may be taken from a few large cella, 
while the voltage may be obtained (with а small current) from a 
quite separate battery. But with alternating current, to obtain a 
fictitious non-inductive load, the current and P.D. must be in phase 
with one another, although they do not belong to the same part of 
the circuit. I have found the following arrangement convenient for 
this Purpose Suppose the fictitious load required is 500 amperes at 
100 volts. 


500 AMFS. 


In the figure, 'T is à transformer with its primary on 100 volte, its 
secondary giving out 500 amperes at 5 volts or 6 volts. 

Connected in series on the secondary circuit are the series coil of 
the instrument under test, an ammeter, A, and a non-inductive 
resistance, R, to take 500 amperes at about 5 volts. Across suitable 
points of this resistance is connected the low-pressure coil of a closed 
iron-circuit transformer, ¢, of ratio. 1 : 20, such as is commonly used 
for transforming, say, 1kw. from 100 volts to 2,000 volte, The high- 
pressure coil of this transformer furnishes the P.D. (100 volts) 
required for the shunt coil of the instrument. It will be found that 
this P.D. is practically in phase with the current of 500 amperes, 


ELECTRICITY WORKS ACCOUNTS. 


Harrogate Municipal Electric Supply Works. 

This undertaking made excellent progress in the year ended 
at March 25th last. A general and substantial reduction in the 
costs was effected, with the result that the several items stood 
at very satisfactory values. The collective management and 
property charges at 0:384. per unit are especially commend- 
able. The fuel item, though still somewhat high at 0-88d. 
per unit, can hardly be taken exception to in view of the prices 
ruling in the coal trade. 

During the period the output made the surprising advance 
of over 81 percent., and the lamp connections rose by nearly 
SO per cent. 
load factor, which was 12 per cent. 

Having regard to the moderate total revenue of 4 3d. per 
unit from all sources, the financial results for the year were 
very creditable, a surplus of £777 having been cleared after 
paying capital charges amounting to a total of 5°19 per 
cent. on the mean capital. This surplus was applied to the 
reduction of the £2,251 deficit from preceding years. 


A slight improvement also took place in the : 


— —— 


J.. >>. 


St. Helens Municipal Electric Supply Works. 

The accounts, to March 81 last, of this undertaking show 
a much improved state of affairs. During that year 94 
additional consumers raised the total lamp connections by no 
less than 116 per cent. The year’s output at 320,106 units 
sold was nearly five times that of 1898-9. "Thanks to the 
existence of the tramways as a customer, 182,076 units, or 
nearly 57 per cent. of the total output sold was supplied for 
traction. The public lighting supply represented 7:8 per cent. 
of the total output. With a load thus constituted it is rather 
surprising at first sight that the average load factor was not 
higher than.8:9 per cent. The low value is due to the very 
rapid growth of the rate of supply during the year. For 
instance, the units sold in June, 1899, were 2,065 for lighting, 
there being none supplied for traction. In the next month 
(July) the supply for lighting was 2,228 units, and for traction 
6,794 units. In the last month of the period covered by the 
accounts—viz., March, 1900—15,870 units were sold for 
lighting, and 25,427 units for traction. From the table given 
below may be derived an idea of the growth of the business 
during the last three years. 
The advantageous change in the conditions of supply has 
been fully taken advantage of, with the result that in all the 
costs a great alteration for the better has taken place. All 
the items of works costs have fallen to values considerably 
below the average under similar conditions. Exception has 
to be taken to the management and property charges; these, 
although much reduced, are still rather too high. However, 
the total costs exhibit an excellent figure, and with the 
moderate average total revenue of 8:78d. per unit, a balance 
to the good has, for the first time, been obtained. 


The following is а list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen rer ie a c 12, 1900, Kingston-on- Thames (Mun.) July £0, 19С0 


al) ...... 

) eee 0. 
Co al)...... June 22, 1900 
Blackburn (Municipal) ...Jan. 19, 1900 London (Сошрад y — June 8, 1900 
B 5, 1900| Londonderry (Municipal) .. Feb. 


Bradford (M ра) 2... June 22, 1900 Newcastle-upon-Tyne(Co.) Dec. 14, 1900 
Brice (Munielpal) 22. . May 4, 1900 d да: (Mon.) (Municipal) Jan. 11, 1901 
Bristol (Municipal) .. . . Aug. 24, 1900 No mpton (Company) . Oct. , 1899 
Bromley (Kent) (Co.) . . . . . June 15, 1900 Norwich Sana any). Dec. 28, 1900 
Brompton& Kensington (Co.) Mar. 23, 1900 Notting Hill (Company) .. .. Mar. 16, 1900 
Burnley (Municipal) ...... ov. 30, 1900| Nottingham (Municipal) ..Sept. 21, 1900 
Burton-upon-Trent (Mun.) April 21, 1899 Oldham (Municipal)........Dec. 1, 1899 
Bury (Municipal) ..........Sept. 28, 1900 Oxford (Company) . April 18, 1000 
| Cambridge (Company)...... April 18, 1900 | Pontypool (Company) Sept. 28, 1900 
Canterbury (Municipal) . .. Oct. , 1900 Portsmouth (M pal)....Aug. 24, 1900 
unicipal) ........ Jau. 11, 1:01 | Prescot (Company) ........ о. 8, 1899 
Charing Cross (Company) . Mar. 9, 1900 Preston (Company)) Dec. 11, 1900 
Chelsea (London) (Co.)...... Mar. 28, 1900 Reading (Company) )) ec. 21,1 
Cheltenham (Municipal)....Nov. 10, 1899 | Richmond (Company) . . . . June 29, 1900 
Chester (Municipal)........Aug. 8, 1900 Salford (Municipal) ...... . Feb. 23, 1900 


Scarborough (Company) . July 13, 1900 
Dec. 8 


Clerkenwell (Company) . . . May 18, 1900 St. Helens (Municipal) ; . 8,1899 
Coventry ion DA) x Va tan Feb. 23, 1900 St. James & Pall Mall (Co.). Feb. 16, 1900 
Croydon (Municipal). July 20, 1900 St. Pancras (Vestry ) June 8, 1900 
Derby (Municipal) ........ Jan, 26, 1900 Sheffleld (Municipal) ...... Dec. 29, 1899 
Dewsbury (Municipal). Nov. 24, 1899 Shoreditch (Vestry) ........Nov. 23, 1900 
Dover (Company) ........ April 27, 1900| 3onthampton (Municipal) .. Nov. 10, 1899 
. Dundee (Municipal)........ Nov. 2, 1900 Southport аара) T July 7,1899 
Eastbourne кее —..May 4, 1900 South Shields (Municipal)..Nov. 9, 1900 
Edinburgh (Municipal) .. Dec. 7, 1900 Stafford (Municipal)........ Aug. 17, 1900 
ug. $ 


| 


Hampstead (Vestry) ...... Oct. 19, 1900 Westminster (Company) .. . Mar. 9, 1900 
Hanley (Municipal) .Ju'y 27, 1900 Whitehaven (Municipal) . July 28, 189v 
Harrogate (Municipal) .. Oct. 20, 1899. Winchester (Company) . . . Oct. 26, 1900 
' Harrow (Company) dus Eus Dec. 2!, 1000 Windsor (Company)) Deo. 22, 1899 
Hast'gs & St. nards (Mun.)Sept. 7, 1900, Woking (Company) c.s... . DOC. 22, 1899 
Hove (Company) .......... July 6, 1900 Wolverhampton(Munloipal) July 27, 1900 


' [slington (Vestry 
| 


pany y 
Huddersfield (Municipal) Aug. 17, 1900| Woolwich (Company). Jan. 18, 1899 
)... Nov. 93, 1900 Worcester (Municipal) April 20, 190 
Kensl'gton & Knightabr'(Co.) Mar.16, 1900 Great Yarmouth (Mun.)....Dec. 23, 1900 
Kingston-upon-Hull (Mun.) July 13, 1900 


| 1898. 
| 


Jan. to April to July to 


| Oct. to 
March. June. | Sept. 


Dec. | Total. | March. 


Units sold for lighting 14,030 6,711 


ДТ 27,102 5а 24,228 


Ditto motors.. — as 8 "m a 
Ditto traction — te 2 
Total units sold......... 14,030 6,711 


lquiv.lamps connected 4,550 4,766 


5,564 6,167 ` — 
H. P. private motors. — | == EM pum 


j 
l 


7,029| 27,102 54.892 24,223 
| 
| 
| 


Jan. to April tu July to | Oct. to 


6.468 6,697. 10,518 12,395) — 


— ——— — — —— ——— — — 


1899. 18900. 


pu ANSA. P DS 
Jan. to April to July to, Oct. to Total. 


Dec, | Total. Mar. | June. Sept. Dec. 


June. Sept. 


9,552 13,030 44, 223 91,053! 46,364 25,942 29,857 76,574! 178,737 
= 971 3,665 4,636 20,225 21,678 23,985 26,386 92,277 
— 45,892 64,864; 110,756 71,520 118,407 132,011 167,633 489,401 
9,55? 59,893 112,752 206,425 157,909 166.027 185,886 270,593 760,415 
13,981 14,713 15,727 19,696  — 
71 79 90 185 — 


— — 
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System of Supply „е ee 


Chie f Engineer. es o on oan oen an оша om oan om оа» EEE GED GED OED Om 


YEAR ENDED 


QUANTITIES— 

Units generated 
» SOLD (TOTAL) 

n sold to consumers 

» Bold for public lighting, ko ꝙ 

„ used on works 
UNITS SOLD PER 8 C.P, LAMP CAPACITY 
Maximum supply demanded 
Number of public lamp 44 
Number of consumers 
Connections to mains In 8-c.p. lamp 
CAPACITY OF PLANT IN 8.C.P. LAMPS . —.— 
OAPACITY OF PLANT IN KILOWATTS — —. – = 


CAPITAL— 
Share о шо шна сло en oo an UNS MD an un om € 
Loan (inclu Debenture charges) ce — «=» == «= om 
RECEIVED (TOTAL 
rt, e ——————————— 
Loan (including Debentore charges) «= =» «= == =» 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . 
Share uncalled) ocn биз CD (UD GED GED GSP GED GP ШЕШ a GD eeo Ow 
REPAID (TOTAL) © == о өл эч» GED GED GED UE» GED 0 0 0 UD aD . Ge 
DEPRECIATION FUND „e.n a uo an am am =e em am ae em am 


Plant. m————————————— 


All.... ашшы M * a UNE aD om am аш» 
Miscellaneous am oeo ooo QUA) oen MED . QU GNU о о о 
BALANCE OF CAPITAL AO000NT Lu 


REVENUE— 
TOTAL eu 00» ошо ошо осе о an „„ Ga GED GED оо ¢ GED оо о (ШЫР GP? mn 000 aw 
Revenue from supply -e sæ... == an = =m am a am = am ess 
и meters, &oc. muB з ошо ED OUS сао ооо QR ооо ШЕШ ошо ено 
" public lighting . 
ii sale of lampe, &с, ———— 

miscellaneous sources ... 

EXPENDITURE OUT OF REVENUE- 
.ZOTAL COSTS OD ошо ошо ошо ошо oen CON ошо amp © ® © пын om Шыр GE oos GD 5777 
WORES COSTS. ocha осм е 99 ө €^ осп CED O68 OOP CED ошо ah GER о о о ИШ eme amh a 
Generation of dlectricity sa sa se = a ao =m a и» э am эз owe 
Fuel (including cartage, &с.) e. 2222 
Oil, waste, water, store 2 
Wages at ао 8 
Repairs an maintenance at station. =e an am a 
Distribution of 
Wages. &:.. оз оер оро осп 092 000 pan оен олш ашо GED ШЕШ ошо GU (ED эз э» 
Publio lighting cu — оен GEE QU GSP оен GED co. (ыбыр GED GED GEE GE am O00 


Attendance "NP Cus Gem Glee GUD ШЕШ GE си ШШ ee Qum oe eee 600 au uu 


тиш шз =з mun 009 CED , 


Renewals ain am oq» ефе em OED „ сию Oo? Биш Cem ШЕШ eng (GNU пиш Um 
MANAGEMENT AND PROPERTY CHARGES... ............ 
Royalties оло осп GEE оми OD Gen GN ашо Of ши Ge (ume (NE DUEDD (NUDO (UUDP (UD em a= 
e rates, taces am am am am an — GED 0 о о © иш GED am GEE coe 


Stationery, &c. m m m rm m m m шышы 
Law charges, &o. cos as an o, =m am aw om am an a an am em 


FINANCIAL RESULTS— 
WORKING PROFIT FO R YEAR em con con coe oo GED dD GE am T 
Sum carried to Depreciation Fund 
Sum carried to Reserve or Sinking Fund „=.= = 

Net interest on loans (incl. Debenture pe vii 
BALANOE FROM LAST ACCOUNT T.... erm 
BALANCE AVAILABLE РОВ DISTRIBUTION, &6. 


D cit OOS GB 6 00000606 ESOT оао F 


ORDINARY DIVIDEND Tip 222222 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
REVENUE PER KILOWATT CAPACITY 
Expenditure per 8-c p. lamp capacity 

REVENUE PER 8-C.P. LAMP CAPACITY 7 T2222 
REVENUE PER 8-C.P. LAMP donor 
‘Price charged for lighting, per unit. ——— 
Price for power, per unis... 
Price charged for publio lighting 3 


HARROGATE.—HEMARKs—a Period from January 1, 1898, to Bee 25, 1899. 
Ф Includes £900 on arc lamps. с Over-expended. d Insurance. 


J Maximum demand system on 1-һойг scale. 
À Inciudes £9 to insurance, 


Harrogate Corporation. 


HARROGATE. 


ST. HELENS. 


St. Helens Corporation. 


April, 1897. October, 1896. [con. current, 
Alternating-current transformer sub-statione. || Alt.-current trans. 2 and 3-wire and 3 wire 
G. Wilkinson. J. S. Highfield. 


MAR. 25,1899. 


504,810 


234 
198 kilowatts 


1 arc, 1 (32 c.p.) glow 


Total. 


240,996 


40,996 
25,225 


25,235 
15,761 
15,761 

1.152 


38,730 
7,713 
21,358° 
9,469 
193 

– 13,495* 


e Chiefly of 39 c. p. 
g Includes £3,288 on arc lamps. 


Per kilowatt 


_ capacity. 


_ MAR. 25, 1900. 


548 


208 
kilowatts 


5 arc, 15 incan.* 


27,473 
17,960 
575 


Total 


£149 

119 
91:8 
91°8 
573 


0:724 
– 491 


——— {ў —À——————————— | —üw—— —— - ——————— | ————————— 


on stock. 


268,724 


68,724 
40,985 


40,985 
27,739 


27,739 
2441 


Per kilowati 
capacity. 


£120 


Total. А Per.unit sold Total. Per unit sold 
£4,672 5:5654. | £6,534 4 290d. 
4,557 5:430d. 5,931 3:8954. 
84 | 01004. 199 | 02854, 
25 0:030d. 341 0-2244. 
= м 133 0:087d. 
6 | 040074 E Ros 
£2,803 3310d. | £3,448 2 265d. 
2.262 2˙694d. 2,873 1 887d. 
2154 | 2 567d. 2 558 16504, 
1,027 1:224d 1,539 0 8804. 
159 0-189d 238 0:156d, 
628 |  0-820d. 632 0:4154, 
280 0:334d. 560 0:236d. 
104 0:12 181 01194. 
7 9 ; 
103 | 01244 { Ж Ол 
4 0:005d 133 0 0874. 
| г 8l 0554. 
! 4 | 00054, 52 | 00344. 
541 0 6154 575 0:378d 
138 | 041534. 106 0:070d 
418 | 04924 /69 0:308d 
301 0:559а 239 0:2234 
40 | 0-048а 46 | 00: 
61 0:0734 68 00451. 
114 00154 16^: 00114 
тош. сар ехр' nded TON cap.exp'nded 
£1,869 5° ‘66% £3,085 6:937 
1,152 5494 1,282 290% 
1,445 4:187 1,019 9-997 | 
1593 | 461% | -2251 | -506% | 
2.251 682% 1,474 331% 
60% 52 8% | 
£10. 4s. Od. £6. Oa, Od 
£16. 19s. 7d. £11. 7s. 2d. 
61d. ‚ 10d, 
T 1044, 78. 31d. 
6s. lid. s. 9d 
64. 6d. to 44.7 
zd 6d. to 24./ 
34. 


MAR. 51, 1899. 


105,709 
65,091 
60,296 
4,795 
7,209 
13 
108 kilowatts 
4 атс 
79 
6,465 
4,690 
А а 
Per kil tt 
Total | Capacity. 
£51.500 £313 
51500 | 343 
,646^ 64:3 
9,6465 643 
41,500 277 
41,50 | 277 
21,770 | 146 
-12194- | -808 
Total. Per unit sold 
£1 559 р 750d. 
1500 | 5:5524, 
37 | 01364. 
22 00814. 
£1,917 44904. 
877 | 39354. 
828 8°085d 
165 | 06014 
30 01па 
657 | 20544. 
75 | 22698 
53 | 0-195d 
55 | 01954. 
1 | 00044. 
| 1 | 09004. 
340 12544. 
153 | 05644 
187 | 06904 
104 | 0:333d 
| \ 7L | 02624 
124 | 00248 
Total. % to mean 
2342 193 917% 
| 265 1: -50% 
^ 4 2367 
- 377 — 1:917 
7 3:83% 


541. per unit 


ST. HBLENS.—ItEMARKS а At end of 1898. 
c Uver-expeaded. d To insurance. 

J From the new St. Helens Tramway Co. for горі of track, overhead equipment 
and shed. g After deducting £301 to cost of changing from alternating to con- 
tinuous current supply. A Surplus for the year, 


MAR. 21, 1900. 


389,069 
320,106 
294,996* 
25,110 
14,275 
410 kilowatts 
55 arc, 72 (16 c.p.) glow 
175 
15,981 
20,600 
660 
Per kil tt 
Total [eue 
£99,6 685 £151 
99,665 151 
51,500° 780 . 
51,520» 78:0 
48,165 729 
48,165 | 729 
697 106 
69157 | 105 
-18708- | – 28:3 
Total. Per unit sold 
£5,044 317824. 
5,269 2:4504. 
97 0°0754. 
135 0:1024. 
135 0°100d. 
1,408/ 1°056d. 
£2,829 21204. 
1,889 1:379d. 
1,750 13124. 
667 0°500d. 
54 0:041d. 
795 0:5964d. 
233 0°175d. 
17 00184. 
17 00134. 
2 OO. 
72 0:0544. 
99) 07431. 
2l 0°2414.. 
669 0°5014. 
271 0°203 1. 
355 0:266J. 
454 0:0324. 
ты. | Хона, 
£1,9149 4:21% 
2 0:034% 
962 2'12% 
939 2:07% | 
114 0:0247% 


£15 per a arc per ann. 


b After deducting £354 premium 


6 Includes 182,076 units to tramways. 
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The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 
Фф e 
Published every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1,2& 3 SALISBURY COURT, FLEET ST., LONDON 
Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON. 


П Letters relating to Sub 
should be addressed to the 
Fleet-stvest, London, E. C. Cheques 
payable to “Тнк ELECTRICIAN” Printing and Publishing Company, 
Limited, and be crossed * Coutts and Co. 

All Editorial letters to be addressed to THE EDITOR. 


lishey “THE ELECTRICIAN," Salisbury-court, 


АП letters for insertion in TH ELECTRICIAN,’ or containing Туузан 


must be accompanied by the name and address of the writer as evidence о 


good faith. No notice whatever is taken of anonymous communications, 
Lj 


THE ELECTRICIAN" is published every Friday morning, in time Ad Hy 


mails, It is on sale at the railway bookstalls throug 


Kingdom on Friday morning, and can be obtained of all Booksellers and 


Newsvendors ; or direct from the Publishing Offices, as above 
Subscription Rates.—The Rates for Subscriptions to “THz ELECTRICIAN’ 
are as under :— YEAR . HALF-YRAR QUARTER ] Post free, 


133. 64 .. Ts, Od. | perse 


tions, Advertisements, and other business matters 
and Money Orders should be made 


“ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARC.—By Mrs. AYRTON. This work is in the press and 
wil contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wane. Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

"THE ELECTRICIAN" WIREMAN’S POCKET-BOOK.—Edited by F. C. 
RAPHAEL. “ The Electrician " Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 

THE TELEPHONE.—By Dang SrNcLAIB and Е. C. RAPHAEL. 


SPECIAL NOTICE. 

With this issue of "THE ELECTRICIAN " is published а Supplement 
Sheet Table of BLECTRICAL RAILWAYS AND TRAMWAYS IN THEUNITED 
KINGDOM for 1899-1900, which all purchasers of the Paper should receive 
gratis. Complaints of non-receipt should be promptly made to THE 


"THE ELECTRICIAN" offers exceptional advantages to Advertisers, It has 
by far the largest circulation of any English Eleotrical paper, and 
circulates all over the World. This statement is guaranteed, 

Advertisement Rates, &x., forwarded on application to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issus must reach the Office 
not later than First Post on Thursday, Renewals of expiring advertisement 
orders and alterations to standing advertisements musi bein Publishers hands 
by Wednesday. Prappor Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, a SMALL ADVERTISEMENTS 


PUBLISHER. 


NOW READY.—Vol. XLV. of "Tum ErzorRICGIAX," (989 pages) 
bound in strong cloth. Price 17s. 6d., post free, 18а, 6d, Also ready, Cases 
for binding. Price 2s., by post, 28. 3d. 


A complete set of “Tas ELECTRICIAN” (1878-1900) can now be supplied 


accepted up to В b. m. on Thursday. 
ELECTRICAL BOOKS AND PUBLICATIONS. 


An Books, Newspapers, and other publications can be ordered direct of 
Printing and Publishing Company, Limited. The 
well-knoton *' ELECTRICIAN" SERIES of Standard Electrical Works at bresomt 


Тнк ELECTRICIAN 


consists o 

E CAL TESTING FOR TELEGRAPH ENGINEERS. Ву J. 
ELTON YOUNG, M. I. E. B. Price 10s. 6d., post free; abroad 11s. 

THE STUDENT MARINE CABLE TESTING. By 

. K. and J. C. H. DARBY. Price 68. net; abroad, ба. 84, 

BIBLIOGRAPHY ОР X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving '' Practical Hints on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS, Ву W. О, Fepam. 


Price 105 free. 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, BpF.C. 
RAPHAEL. Price 58. t free. 

MOTIVE POWER AMD GEARING, By E. Tamers CaRTER. Price 


MARINE CABLE LAYING AND REPAIRIK пати 
. € 2 савах е е €. By H. D. W. 
е 00 И , 
ELECTRICAL LABORATORY NOTES AND FORMS (Elomon and 
Айтанов). сазе by Dr. J. A. FLEMING, M. A., Р.В.8. Printed ped rie 


on a 
ELECTROMAGNETICTHEORY. By o Heaviswm Voll. Price 


122. ба, t free 18s. Vol. II Price 198. 6d; : free, 188. 
THE ALTERNATE CURRERt TRANSFOEMER IN THEORY 

PRACTICE. Dr. J. A. FLEMING, VOL. I.—THH IN DUCTION OF 

C NTS, NEW EDITION. Price 12s. 6d., post free. VOL. II;— 

THE UTILISATION OF INDU C NTS. Price 12s. 6d., post б 
ELECTRIC LAMPS AND ELECT "с LIGHTING. B Prot. J. A. 
MAGNETIG INDUCTION IN IRON AND OTHER МЕТАЛ. Р. d 

4A T Я 

J. А. EWING, М.А. Newedition. Price 10g. 6d., post free ; abroad uy Erol, 
ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s. 6d. post free, 
THE ART OF ELECTROLYTIC SEPARATION OF MET 

and Practical) Ву Dr. GRORGE GORE. Prive 10s. 6d.; ame ыш 
ELECTRO-CHEMISTRY. By Dr. GOR Сов. i 


PRACTICAL NOTES FOR ELECTRICAL STUDENTS, By A. E. Кихишлт 


pp 138 II 500 ба. а. po 
Е.М. WEYMOUTH. Price 7. бй. post uae RS (Theory and Practice). By 
1 85 W ч 


‚М. 
THE INCANDESCENT LAMP ITS MANUFACTURE. By GILBERT 


Price 7s. 6d., " 
CAL ENGINEERING FORMULE., By 


8. RAM. 
A POCKET BOOK OF 
W. GEIPEL and Н. a eee Price 7s. 6d. net, post free 7s. 9d., abroad 8. ; 


1 edition d free. New edition in the А 
“THE ELECTRICIAN . In Two Vols. Paper covers, 9s. 
free 2s. 2d. each strong cloth За, 6d., post free 2s, Id. each. Zingls 


A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTR 
TRACTION, TELEGRAPHS,TELEPHONES, ко, A. C. e 
B. A. AKI 1900. Price 8s. 6d. срок ое. T 
CARBON ё FOR ALL ELECTRICAL PURPOSES, By Faaxom 
THE MANUFACTURE OF ELECTRIC LIGHT CARB Practical 
Guide to the Establishment of a Carbon 1 iade "i post free. 


THE STEAM ENGINE INDICATOR IAGRAN 
Edited by W. W. BEAUMONT. Price Se, Aet — IOATOR DIAG s. 


FULL CATALOGUE POST FREE ON APPLICATION, 


These sets are very scarce, and early application should be made, 
————— — ————— D 


ELECTRIC TRACTION IN 1900. 


We publish as a supplement to this issue of The 
Electrician our annual sheet table of “electric railways and 
tramways of the United Kingdom. As on previous occasions, 
we have classified the undertakings under (1) lines actually 
in operation, including those—already started—which are in 
operation only during a portion of each year; (2) lines in 
progress, the actual constructive work of which has been 
commenced ; and (8) projected lines, for which powers have 
been or are now being sought, but the construction of which 
has not yet begun, the last-named class including а special 
list of projected underground electric railways in London, for 
which statutory powers Have been acquired. From year to year 
as we have published this supplement we have been able to 
point to rapid growth in this branch of electrical engineering, 
and this progress has been well maintained during the past 
year. In the corresponding table published last year, we 
recorded 42 lines in operation, 28 lines in process of 
construction, 12 projected underground electric railways and 
99 projected tramways and light railways. The total number 
of undertakings tabulated, therefore, was 181. The previous 
year’s grand total was 154. Against these totals for 1899, 
our present supplement shows 62 lines in operation, 31 in 
progress, and 127 lines of all classes projected but not yet 
having commenced construction. The grand total of these is 
220, showing an increase of 89 over the aggregate for 1899 ; 
and this increase is composed of the following items— viz., 
20 new lines put in operation, a net increase of 3 lines 
under construction, and а net increase of 16 lines projected. 
It will be understood that а great many undertakings have 
been transferred from а lower to а higher class; and there 
have also been а few instances of schemes being aban- 
doned in the early stages, and consequently being 
omitted entirely from our table. These transfers and 
defections can readily be examined by comparing the 
supplements of this and of last year; but the additions 
to the lines actually running may be of sufficient interest to 
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BOOSTERS. 
Positive, | Negative. 
==! 

o. Kw. | No. | Kw. 
one None 
Ole | None 
one . | None 
1 11 3 29 
2 20 1 20 | 
1 18 1 13 
one | None |... 
1 3 үт 
1 
One : 1 15 
| | 
- eec | eee | ese 
Ж | nis "Sm | 4 
эпе ... | None 

| | 
эпе None 
one | None ... 
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| Economiser. 


Map—mounted on Linen, 


[А print (separate) of the Sketch Map of the Electric Railways T Tramways 
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TABLE of ELECTRIC RAILWAYS and TRAM WAYS in the UNITED KINGDOM 


Can be obtained separately, as follows :— 
Ordinary Copies, hard paper, printed both sides 
On Two Sheets, hard paper m iot put 
The whole, Mounted on Linen, on Rollera 
On Linen, folded, in Cloth Case - ; 


. 2s. 6d. 

she each 2s. Od. 

.. bs. Od. 

Case S Ке 65. 0а. 
in divisions, in Cloth Case 8s. Od. 


of the United, Kingdom is included in the charge.] 
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Copyright. 


REMARKS. 


Power House Equipment. 


| Worthington ‘еей pumps,steam-driven. Noeconomisers, Hand stok- | 
ing. Fuel—English riddlings, 9/¢ perton. Newton forced draught ` 


Worthington pumps. About 500 galle. per hour. 72. tube Green 
econ. Hand stoking. Fuel—Brereton slack. Natural draught. 


(KEE E a] 


Cole, Marchent & Morley surface condensers. Feed and steam-driven con- 
densing pumps. 448 tube Green economiser. B. & W. chain-grate st kers. 
Fuel—12s. to 228. per ton. 


Ledward ejector cond. Weir and Worthington pumps. Green econ. 
Klein 800 н.р. water coolers. Hand stoking. Natural draught. 


Electrically-driven feed pumps ............ 


Cole, Marchent & Morley surfacecond. Elec. (8-throw) and steam (2-throw) 
umps. Green economisers. Hand stoking. Yorkshire nuts 15/6 per ton. 
llis & Eaves forced draught. Babcock & Wilcox chain grate 


80 Tudor НА 7 type accumulator in power house. ...... 


270 Tudor cells HA 9 type 


01060000 „ „% „ „% „% %%% 6 % %% % % „% % % %% „% 6 6% „6 06 ое е 


, 8-throw, electric 


Two Adamson's pum 
Fuel—Welsh 


Vicars stokers. 


No condensers or water coolers, 
driven. 128-tube Green economisers. 
washed peanuts. Natural draught. 

Two Worthington eed pumps. Green 192-tube economiser. Auto- 

matic stoking. Fuel—coal dust, 7/6 per ton. Natural draught. 


100 E.P.S. cells 


Surface condenser. Steam-driven Weir and Cameron pumps. No econo- 
ne Klein and Halpin's coolers. Vicars mechanical stokers. Natural 
raught 


Wheeler Admiralty condensers. No economiser. Hand 
stoking. Welsh coal. Natural draught 


Browctt & Lindley surface condensers. Worthington feed and соп iesing pumps, Беат, 
geared to | engines. 240-tube Green economisers, fixed in flue. No water 
coolers. Dennis automatic stokers and cosl conveyor. Fucl—screen slack. Natural 


draught. 
250 Tudor cells. Current also supplied for lighting. Electric pumps. 


Economiser Forced draught 


Worthington feed and condensing 


Ledward evaporative condenser. 
Fuel, 168. 6d. 


pumps. 96-tube Green economisers. Bennis stokers. 
slack. Natural draught 


Mather & Platt jet condensers an steam feed pumps. No econo- 
miser. Hand stoking. South Wales coal. Natural draught 


Two Worthington steam pumps. Green e. 164 cu*ie ft. No 


water cooler. Hand stoking. Fuel — W. -a oo wai 
Adamson electric pump, B.T.H. motor. 196-tube Green 
economisers. Vicars stokers. Fuel—nut and slack 


Blake & Knowles duplex feed pumps. No economisers or water coolers. 
Hand stoking. Fuel—Rough slack, 10s. per ton at present. Natural 
draught. 

Small coal, 15/3 per ton. Air condenser. Tangyefeed pumps. Economisers. 


——— ee — = 


Nat. draught | 


Lines form part of city ti amways to be ultimately electrically 
eU pps Lines about to be opened. Current also supplied 
for lighting. 


No batteries. Each motor car hauls from three 
to four trailers. 
72 Chloride R batteries on each car. In course 


of reconstruction on the overhd. trolley systm. 


No batteries. Electric energy sold by Elec. Depart. to Tram 
Depart. at 1:54. per unit Current also supplied for lighting. 


Same power station and boiler рил аз for town supply. Formerly 
worked on Holrovd Smith conduit. Converted to trolley June, 1899. 
Current also supplied for lighting. One battery 260 ceils, 840 amp. hours, 
max. dis. 350 at Central Station & one similar at Marton Sub-Station. 


Two Chloride accumulator sub-stations, each of 
| 180 kw. hours. 


‚ Combined municipal power, lighting, and tramway 
| undertaking ; several miles under construction. 


Lines form part of city tramways. Current 
supplied for lighting. 


Current from Corporation at 230v., Parker rotary transf. convert- 


ing to 160v., bank of accu. acting as regu. Gas engines. Rulin 
| grad. fairly level, DUM à 2 


| Track laid on sea bed some dist. from shore. 14ft. of waterover 
| аск at high water. Situated at Brighton as on Volk's Electric 
ауду. | 
Extensions now in progress comprise practically the entire remainder of the 
city tramway system. Extensions opened in Dec. 1900. No batte iex. 
Hanham [4:nt Railway coupled on to this station Dec. 21, 1900. 


Power taken from municipal lightiug station. 950 chloride 


cells 


This ie a private tine for estate traffic only, and is out of use while the owner 
i$ absent. ‘The accumulators are in Carstairs Mansion House, near one end 
of line, and are used ulso for lighting of house. 


Lines run in two tunnels at deep level. Curves and gradient 
severe. Line now extends from Morgate Street to Clapham 
Common. Extension to Islington in progress. 

One battery of 266 Tudor cells, HB 13. One ditto of 228 cells, 
LB 25. Station also supplies light and power 


Installing another Lancashire boiler and a 500 Н.Р. triple- 
expansion Belliss engine, coupled to a 300kw. dynamo. 


No batteries. 


Accumulators in sub-sfation, Chloride R type, 140 amperes 
for 4 hours. Current supplied for lightng outside the 
Douglas boundaries. | 

260 Tudor LB9 accumulators usel as buffers and for runn'ng 
early morning cars. Booster used for charging calls. 


Power house lights supplied by British Thomson-Houston marine 
type generating set: high-speed vertical engine connected 
directly to a 4-pole 10 kw. generator, 656 revs. per min. 

55 Epstein batteries, €00 ampere hours capacity. Track laid on 

on concrete bed, 4 tie-bars to each rail. Part of power tians- 
mitted to sub-station by 3.phase at 2,000 volts. 


Orlginally а steam liue. 


Heavy and long grades. Portions of line sinking constantly, 
owing to mining operations. No batteries. Lines within 
Dudley Corpor. boundaries supplied from Cor. elec. works. 


Energy to be taken from lighting station. 
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justify our mentioning them categorically. . They are: The 
Central London Railway, the experimental line on the 
Metropolitan District Railway, the original steam railway 
between Dublin and Lucan; corporation tramways at Darwen, 
Dundee, Farnworth (Bolton Corporation), Nottingham, Oldham, 
Southampton, Southport, Sunderland and Wigan ; company- 
owned tramways at Carlisle, Norwich, Swansea, Wolver- 
hampton-Dudley, and in the West of London. The tram- 
ways of West London, by-the-way, are ready to commence 
running, and their operation is suspended solely on account 
of the opposition raised by the authorities of Kew Observatory 
before the Board of Trade. These additional entries, however, 
must by no means be taken as indicating the full measure of 
the progress in lines operating. Although the list enumerated 
includes undertakings of exceptional importance, such as 
the highly successful Central London Railway, it is prob- 
able that the extensions of previously existing lines are as 
significant an index of progress as are the new under- 
takings themselves. From comparatively small beginnings 
in 1899, many systems of city tramways have spread them- 
selves out over large and populous areas. Among these we 
may note the tramway systems of Bristol, Dublin, Glasgow, 
the Potteries, and Sí. Helens. Important extensions have 
also been completed at both ends of the City and South 
London Railway—viz., from Stockwell to Clapham Common 
and from London Bridge to Moorgate-street, while further 
extension northward is in progress. 

Concurrently with the rapid development of electric traction 
on railways and tramways we must note, howerer, the growth of 
several species of opposition, the chief of which relate to 
(1) electrolysis, (2) magnetic disturbance of observatories and 
ecientific laboratories, and (8) vibration. With regard to the 
first-named objection, the effect on the growth of the ordinary 
single trolley system has not been marked, although alarm 
has from time to time been raised by various speakers and 
writers, including the President of the Institution of Electrical 
Engineers. Nowhere as yet has the trolley system been 
actually supplanted by an insulated return system on any 
British tramway in operation, although we understand thai 
in the as yet uncompleted plans for the equipment of the 
London County Council tramways, provision against electro- 
lysis will be made. We believe, however, that in the thus 
far almost academic protests against uninsulated returns for 
- tramways currents ‘‘coming events cast their shadows 
before,” and that very soon the question will be magnified 
into one of practical and pressing importance. With regard 
to the opposition of authorities having the control of scientific 
instruments likely to be affected by electric traction, our 
readers quite recently have had brought before them, in con- 
siderable detail, the action of the Kew Observatory authorities 
In connection with the tramway system in the West of 
London. It will be superfluous, therefore, to reopen this 
disputatious question now; but we may direct attention to 
two letters in our correspondence columns this weck, one 
from Prof. Réckzn, the other from Mr. GuazEesroox, which 
are the latest contribution to this unfortunate discussion. 

A matter of far more serious moment is the vibration 
and consequent nuisance and injury to property alleged to be 
set up by the Central London Railway. It does not concern 
this particular railway only, for the inference has been drawn 
by the public that other underground electric railways are 
likely to develop а similar kind of nuisance. Consequently а 
number of lines which had been projected are now practically 
suspended pending the decision of the Board of Trade com- 
mittee as to the existence and cause of the vibration. We 


have already expressed the opinion that whatever vibration 
may occur it is not inherent in either electric traction or the 
Greathead system of tunnel construction. Itis probable that 
it originates in the use of heavy locomotives, in which the 
greater part of the weight is unsupported by springs, but, on the 
contrary, is imposed directly on the axles of the driving- wheels, 
The remedy lies either in using’ spring-suspended and geared 
motors on the locomotives, or else in abandoning the use 
of separate locomotives and distributing the motive power 
throughout the train. ` 

These and other obstacles to the development of electric 
traction are not to be regarded as insuperable. Obstacles and 
opposition inevitably arise in the early growth of an engineer- 
ing industry, and electric traction may be expected to afford no 
exception to the general rule. Yet, in spite of opposition in 
the past, its history reveals steady and rapid development ; 
and in the face of all difficulties that may be raised in the 
future that progress will certainly be maintained. 


OBITUARY. 


— — 


Z. T. GRAMME. 


By the death of M. Zénobe Théophile Gramme, the elec- 
trical world loses one of the pioneers to whom the vast 
developments of the past quarter of а century are largely due. 

Born in Belgium, in 1826, he was brought up as а carpenter, 
but he early manifested & talent for machinery, which was 
developed by attendance at some scientific lectures at Liége. 

It wil be remembered how, following the scientific 
discoveries of Faraday, the production of electric light by the 
arc became gradually practicable. In England Staite, and 
in France Foucault, devised mechanism for automatically 
regulating the carbon pencils. The primitive magneto-elec- 
tric generators of Nollet in France, and of Holmesin England, 
gave promise of success. Faraday himself lived to see 
Holmes’s giant machine in the Great Exhibition of 1864, and 
reported that at last electric light might with safety be applied 
to lighthouses. In France the Alliance machine, con- 
structed by able engineers on the basis of the older designs of 
Nollet, was also intended for lighthouse illumination. To 
Paris, and to the Alliance factory came Gramme as a 
simple fitter; with no technical training in electricity, he 
acquired a practical grasp of the properties of electric currents 
that led him to suggest valuable improvements. He worked 
also in the workshops of Ruhmkorff where doubtless he gained 
an insight, not to be attained at that date in any other 
way, into the mysteries of making that perfect mechanical 
insulation so essential in the induction coil. 

It was in the sixties, while Gramme was thus working-his 
way upward in Paris, that other improvements were being 
made in generating machinery in other parts of the world. 
Pacinotti, then a mere student, now still professor, in the 
University of Pisa had made and described his magneto- 
electric machine having a toothed-ring armature. But Paci- 
notti’s ring fell still-born, and his machine was relegated, 
unheeded though meritorious, to the shelves of the museum. 
In England, Wilde had broken new ground by showing how, 
from the minimum of current the most powerful currents 
could be mechanically generated, by using that minimum to 
exalt the magnetism of field-magnets of soft iron; and by 
this principle of multiplication he led up to the so-called self- 
exciting machines of 1866 and 1867. It is a bare matter of 
history that the name ‘‘dynamo-electric machine was first 
applied to the machine of Wilde, and then tò the self-exciting 
forms. 

Wilde was himself assiduously developing various types for 
industrial purposes, when, in 1870, Gramme appeared upon 
the scene with the simple, uniformly-wound ring armature 
with which his name will ever be associated. His English 
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patent has a curious history. It may appear strange that so 
important an invention should have been protected by so 
slight a specification—a few lines of description, a single 
claim, unaccompanied by any drawing: that constitutes the 
whole of the patent of Gramme and d’Ivernois. The simple 
fact is that at the date when the filing of the final specification 
became due Paris was besieged, and it was impossible to send 
drawings to the London agent, who simply filed the materials 
that were to hand. The rapid commercial success of Gramme's 
machine is due to a combination of causes. It was the first 
practical machine in which,were combined the features of the 
continuity of commutation, the self-exciting arrangement, 
good lamination in the armature core, and reasonably good 
proportions in the magnetic circuit. No doubt, also, Gramme 
was fortunate in having behind him a good firm of mechanical 
engineers to undertake the construction of his machines. Be 
that as it may, there is no question that the Machine 
Gramme, type А” conquered the industrial world, and gave to 
its inventor a reputation which British engineers would be the 
last to belittle. 


It is not, moreover, without significance that‘a good deal of 
Gramme's success is due to that which at the present day 
English manufacturers are too prone to decry—the publicity 
gained in international exhibitions. At Vienna in 1878, at 
Philadelphia in 1876, and notably at Paris in 1878 Gramme's 
machines were in evidence. It is said that the Gramme 
machines at Philadelphia incited the invention of the Brush 
and of the Thomson-Houston machines for arc lighting. It 
is certain that the Jablochkoff method of arc lighting, which 
was a feature of the Paris Exhibition of 1878, was largely 
made successful by the co-operation of Gramme in designing 
suitable generators to meet the new requirements. In the 
Electrical Exhibition at Paris in 1881 Gramme was again to 
the front with a most interesting series of varied designs, 
showing in how many directions he had worked at improve- 
ments. His ideas seemed. to be instinctive. He could not 
calculate either the sizes of the parts or the numbers of 
windings. Precise rules were, as we all know, of later origin. 
But he had that eye for proportion that marks the intuitive 
engineer. It is related by M. Mascart how, in the Paris 
Exhibition of 1889, he walked through the machinery hall 
with M. Gramme to hear the old man’s criticisms upon the 
different forms of dynamo. There is too much iron,” he 
would remark of one. There is not enough iron,” he would 
say of another. Before one machine he stopped in admira- 
tion, and then whispered: ‘‘ C’est la perfection." It was the 
820 R. p. four-pole machine designed by Mr. C. E. L. Brown 
for the Oerlikon Company. 


Gramme took for some years an active part in the industrial 
operations of the Société Gramme, which flourishes under the 
direction of M. Hippolyte Fontaine, but in recent years his 
connection had been little more than nominal. He lived 
quietly apart on his little property at, Bois de Colombes, 
outside Paris, The writer remembers seeing the then iron- 
grey, sturdy little man at the exhibition of 1881, but had 
never been able to meet him since. 

In March, 1897, Gramme was made a Knight Commander 
of the Order of Leopold, and on this occasion a banquet in 
his honour was given in Brussels. Two delegates from the 
Institution of Electrical Engineers—Prof. Ayrton and the 
present writer—were appointed to join in the celebration to 
convey the congratulations of their English brethren. The 
weather, however, was so stormy that cross-channel com- 
munication was stopped; and the English delegates had to 
content themselves with sending telegrams. It is satisfactory 
to know, however, that Papa Gramme, as he was affec- 
tionately styled, had a splendid reception. A gold medal, 
recording the event, was struck to commemorate the signal ser- 
vices which Gramme had rendered to the electrical community, 
and this was presented by M. Mascart in an elegant speech. 

Gramme also patented а form of battery, and designed 
several types of arc lamp. One of these had а break-wheel gear 
not unlike that of the later Brockie-Pell lamp. 

Beside the Belgian decoration above-mentioned, Gramme 
was an Officer of the Legion of Honour, and a Chevalier of the 
Order of the Iron Crown of Austria. It is an open secret 


that his name had already been put forward at the Council 
of the Institution of Electrical Engineers to be proposed for 
election as an Honorary Member. Alas, that is no longer 
possible. He died quietly at his home on January 20, in his 
75th year, and was buried in the cemetery of Pére Lachaise, 
Paris, on the 23rd inst. S. P. T. 


CAPACITY IN ALTERNATE-CURRENT WORKING.* 


BY W. M. MORDEY. 
(Concluded from page 469.) 


DESCRIPTION OF CHOKING COIL. 


This description is not given as that of a very satisfactory example of 
design but to show the coil used, and in the hops that it may be of some 
interest to designers of such apparatus. The main dimensions of the coil 
used in these tests are given in Fig. 5. It consists of a set of E. stampiogs 
with a coil wound about the middle projection. The “yoke” is straight 
and is carried on supports, allowing of adjustment of the gap. Fig. 6 
gives the currents with various air-gape. 

The current taken by the coil at 2,000 volts 100 X with various air- 
gaps is given by Fig. 5. The form was chosen, in preference to the simple 
straight coil form, as а convenient one for adjustment, and because it 
gives an external field more suitable for enclosing iu an iron cure. 

The cross-section of the core is about 29°76 aq. in., or 192cm. of actual 
iron— weight about 190lb. 

The winding consists of 756 turns of 0'08in. wire, having a total length 
of about 2,600/t. and a resistance of about 4'1 ohms. 

At 2,050 volta 100 ^», N —6,081,000, B = 3,170. 

The iron is 0°014in. thick of a quality which would have a loss in a 
closed-circuit transformer of about 0°55 watt per pound. The iron loss 
should, therefore, be about 190 x 0:55 = 1045 watte, with the yoke closed 
down. With the yoks removed (as used) it should have а loss of about 
68 watts if the circuit completed itself through the air. 

The copper loss with 6 amperes 26? x 4:1 – 148 watts. Total, 216 watts. 

The tests, however. show а loss of about 500 watts. The difference must. 
be due to eddies caused by magnetic leakage. The stray power is higher 
than would be expected, but it answers its purpose very well. Its power 
factor is 500/12,500 — 0:041. 

The weight is about 22lb. per apparent kilowatt. 

I know of no published information on the losses in choking coile, and 
suggest it as a useful subject for study. The principal diffizulty is in 
testing apparatus having such low power factors. 


I have said that in reducing the capacity current required to be 
produced by the generator, something was effected in ordinary 
practice, but е or at least not systematically, by the action 
of all self-induction in the system—for example, that of transformers 
or motors. In transformers the effective self-induction is very small. 
The no-load current is small in good closed-circuit transformera, 
and the power factor is high—usually from about 0 7 to about 0:85. 
The wattless component available is, therefore, very small— at least, 
in modern systems having large and efficient transformers No 
doubt if the conditions of a circuit are known from the first, the 
transformers may be во designed as to provide the capacity current, 
at least at light load ; but it would be difficult to do this systemati- 
cally as the conditions in practice are so variable. With a large 
number of small transformers it may be that the wattless i gees 
current may be compensated or more than compensated. I do not 
think transformers of low power factor should be used. I believe 
the better plan will be to continue to make transformers with small 
no-load current and high power factor, and provide separately for any 
compensation that may be neceseary. 

When motors are used, their large, idle, lagging current is avail- 
able to compeneate the capacity. Where there is a large motor load 
the idle current will usually be a lagging rather than a leading 
current, even on mains of considerable capacity. A synchronous 
motor, as is well known, acts either as a capacity or a self-induction 
according to the excitation. When over-excited, it acts as a capacity 
and takes a leading current from the mains; when under-excited, it 
acts as а eelf-induction, taking a lagging current. When excited to 
take а minimum current it has no idle component—that is to say, its 
power factor is unity. Such motors running light are now often used 
for balancing self-induction, but I have never seen them used for 
balancing capacity. In any case they are a rather expensive remedy, 
as they have to be practically as large as if they were to do real 
instead of only apparent work. Their first cost, their working costs, 
and losses are therefore high. For balancing self-induction they 
may be necessary. I hope, however, that for this purpose con- 
densers will again be taken up by Mr. Swinburne, or somebody else. 
Probably their hysteresis loss will not be as great as the losses in 
motor compensators, nor their working cost or first cost as high. But 
in any case the running of under-exited synchronous motors 1s an 
expensive and clumsy way of compensating capacity, compared with. 
simple choking coils, such as I suggest. Such coils, used with a 
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phase- indicator, should te useful in all systems where the capacity 
current is large enough to deserve attention.* 

There is something very disproportionate and anomalous about 
the two classes of loss in the dielectric—the insignificant losses due 
to leakage, and the large apparent and actual losses due to capacity 
and hysteresis. Let me take for illustration a 10,000-volt cable 
having one-third microfarad capacity per mile, and working at 50 v^. 
Its insulation is, say, 2,500 megohms (it may be only a few megohms 
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without affecting the argument). "The dielectric has several func- 
tions. It acts as a nearly perfect non-conductor. But it does 
conduct a little; it allows 1/250,000 ampere to pass through it, 
=004 watt per mile. Then there is the electrostatic action. From 
Table I. we see the capacity current is 1:05 amperes, the apparent 
watts 10,500, and the real watts 1,296, or 32,400 times the watts lost 
This is an interesting atate of things. Both dielec- 
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tric conduction and dielectric hysteresis waste energy in the same 
way—by heating the dielectric. We use an insulator which reduces 
the leakage energy loss to 0-04 watt per mile, but allows another 
energy loss 32,400 times as great. 


* I may mention that when I applied for a patent for this method n my 
attention was drawn by that useful iustitution, the German Patent Office, 
to the fact that, so far as concerned the treatment of a long trans- 
mission line by choking coils placed at intervals, I was anticipated by 
Charles Schenck Bradley, the well-known American electrical engineer 
(British patent 20,495 of 1897). Reference should also be made to the 
propos als of our president of last year, Prof. S. P. Thompson, to com- 
pensate the capacity of submarine and other cables to facilitate signalling 
by placing high.reeistance choking coils at frequent intervals along their 
length. See his British ВВЕ 22,504 of 1891, 15,064 and 15, 217 of 1895, 
and 15,581 of 1894. 


So far as loss of energy is concerned we should be just as well off, 
or as badly, with an insulation resistance of 135 эд, 524 ohms, 
instead of 2, 500, O00, O00. The energy spent on our dielectric would 
be just the same, and I suppose we should have no wattless current 
atall! I point this out to illustrate an anomaly, not to make a 
8 suggestion. It may be that no low resistance insulator can 

e found capable of resisting breakdown under such conditions. I 
have spoken of the energy component of the capacity enrrent spent 
on heating as if it were in some way different from the leakage 
current. It only differs from it in amount. It is not recovered like 
{һе true charging current. It does not surge to and fro in the cable. 
In all practical essentials it is a leakage current. It goes rig ht through 
the dielectric, and heats it in its passage exactly like the leakage 
5 The effect of capacity in allowing the passage of this current 

B as if it reduced the insulation resistance in the proportion 

ave suggested viz., from 2, 500 megohms to 9,524 ohms. At least 
thie is how it appears to me. 
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With aerial lines capacity effects are comparatively unimportant. 
For example, with wires of jin. diameter, hung 2ft. apart, the capa- 
city per mile is only 0:018 microfarad. Not only is the wattless 
current therefore small, but there is no “ wattful” current. 


AN ALTERNATE-CURRENT WATTMETER. 

In concluding this Paper I wish to describe an alternate-current 
wattmeter especially suitable for measurements such as are required 
in connection with the subjects treated in this Paper. In devising 
this instrument my aim was to get a simple, strong, reliable watt- 
meter—one that needed no resistance added i in its E. M.F. circuit, and 
that would absorb very little energy in that circuit even for large 
Е.М.Е.в. In such an instrument the E. M. F. coil should have a large 
force, and at the same time be practically without self-induction, and 
should be correct with all power factors met with in practice. If 
possible it should be correct through a considerable range of 
periodicity. Long and satisfactory experience of the Siemens 
dynamometer under workshop conditions made me turn to it as the 
most suitable type of instrument, and to try to devise means by 
which it should have the qualities just enumerated. Fig. 7 shows 
the instrument in elevation and plan. 

The Siemens dynamometer form is closely followed. The series 
or current coil is placed in the ordinary position. Under this coil 


512 


is а small transformer, the primary winding of which is wound for 
any required E.M.F. Next to this primary winding a space is left 
at each side—the space usually occupied in a transformer by the 
secondary winding. In this space a closed coil of one turn of wire 
is suspended freely—the wire is platinoid, manganin, or some other 
conductor having a negligible temperature coefficient. This con- 
ductor is suspended and controlled exactly like the suspended coil 
of a Siemens dynamometer. It acts as the secondary of the trans- 
former. As it is closed on itself no mercury cups are needed. Its 
circuit external to the transformer consists simply of a loop passing 
up the front and down the back of the fixed or current coil. 

The action will now be understood. A comparatively large 
current of very low pressure is generated in the secondary coil. This 
current is in opposite phase to the E.M.F. It passes through the field 
of the fixed orcurrent coil. The suspended conductor is acted on and 
deflected by the current in that coil, and is brought back to zero by 
the tension of the spring as in an ordinary dynamometer. 

It will be seen that so long as the iron of the transformer is not 
forced to too high a density by using too great an E.M.F. or too low 
a periodicity, the secondary current will be proportional to the 
E.M.F. and independent of the periodicity. The magnetising com- 
ponent of the primary current and the energy spent in the iron 
will vary with the E.M.F. and periodicity, but if the self-induction 
of the secondary coil is sufficiently low this will not affect the 
proportionality of the secondary current to the primary E.M.F. 

The instrument shown on the table is the firat I have had made. 
It hag been kindly constructed to my drawings by Messrs. Siemens. 
By tests made at the Board of Trade Electrical Laboratory (in con- 
nection with which I have to thank Mr. Trotter and Mr. Rennie), 
I find my anticipations have been verified—the instrument bas the 
same constant with power factors of 1 and of 0'1, and it is proportional 
all round the scale. 

This kind of instrument may easily be made for a large range 
both of E.M.F. and current, as the primary of the transformer as 
well as the current coils may be variously wound or connected—the 
suspended secondary conductor being always the same. 

In the instrument exhibited the current coils are three in number, 
of varying section—the transformer primary being suitable for any 
E. M. F. up to 500 volts at 100w. The range is as follows :— 

Fine coil, for maximum of about 2:5 amps., constant 1:25 watts per division. 
Medium ditto ditto 15 ditto 6:8 ditto 
Thick ditto ditto 90 ditto 57 ditto 


This is at 83. There are 400 divisions in the circle. 

I have not succeeded, in this first attempt, in making the instru- 
ment independent of periodicity. The variation is about 10 per 
cent. between 30 Wand 90 0. In using the instrument it is, there- 
tore, necessary to know he periodicity. I hope to greatly reduce 
this variation, or perhaps get rid of it altogether through a sufficient 
range for practical purposes. Even as it is, it will perhaps not be 
considered a very serious objection. 

The principle of this instrument may be readily applied to other 
forms, but it would be premature to describe them here.“ 

In this Paper I have not attempted to treat of several aspects 
of ‘‘capacity in alternate current working"— matters perhaps as 
important as those I have tried to make clear. I have avoided com- 
parisons between different kinds of cables ; I have considered single 
phase only—not two or three phase. I have said nothing of effecta 
of capacity on regulation, on distribution of potential along lines, 
on liability to rupture of insulation due to capacity, or on means for 
reducing such liability. In keeping to one aspect of the subject 
I have hoped to be of most use to my fellow electrical engineers. 

I have to express my thanks for information or facilities afforded 
me to Mr. Gray and the Silvertown Company, to Mr. Edmunds and 
Mr. Howard of Messra. Glover & Co., to Mr. Nisbett and the British 
Insulated Wire Company, and to Mr. Gavey (Chief Engineer of the 
Post Office). Also to Mr. Dallas and Mr. Grafton, respectively of 
the Silvertown and the County Companies, for assistance in experi- 
ments. I have already mentioned my indebtedness to Mr. Sparks 
and the County of London and Brush Provincial Company. 


A short discussion followed the reading of the Paper on Thursday, 
Jan. 1Uth : 


Prof. W. E. AYRTON said that, at the very beginning of the Deptford 
generating station, when power began to be transmitted from Deptford to 
the Grosvenor Gallery through 6 miles of underground cable, he was very 
often at Deptford with Mr. Ferranti. One day Mr. Ferranti asked him to 
explain the following, acknowledging how hopelessly incomprehensible it 
was to himself. Mr. l'erranti had found that during the daytime, when 
there was practically no load on at the Grosvenor Gallery, the ammeter 
read a fairly large value—some 20 amperes—but when the load came on 
in the evening the ammeter reading did not go up for a long period. At 
that time—some 11 years or 12 years ago—he (Prof. Ayrton) had gone 
into this queation in detail with Dr. Sumpner, and together they proved 


* should mention that some years ago Mr. Swinburne proposed or 
made an instrument in which: he pivoted a closed circuit conductor; this 
had a current induced in it, and was deflected by the flux in an air-gap in 
which it hung, 
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to Mr. Ferranti that what he was doing was measuring the capacity of his 
cable, and showed him how he was doing it. The current obtained during 
the day was the very current which Mr. Mordey had referred to in the 
earlier part of his Paper. They measured the capacity of his cable 
in the ordinary way, and showed him that the well-known formula, 
amperes 
volta x ^o x2r 
in his particular case. They measured a considerable number of capacities 
in this way, and finally, in 1891, they brought a Paper before the Physical 
Society, and gave not merely formule or calculations, but the exact 
results obtained when using this method. They were not dealing with 
small capacities such as Mr. Mordey did, but with hundreds of miles of 
cable as regards capacity. [Prof. Ayrton then proceeded to read extracts 
from the original MS. of the Paper. Au abstract of tbe Paper appeared 
in The Electrician, Vol. XXVI., p. 572.] Continuing, Prof. Ayrton said 
that the values obtained in the experiments described in this Paper agreed 
remarkably well with the ordinary ballistic method. Theabove Paper was 
followed in the same yéar by Major Cardew, who gave at the Institution 
of Electrical Engineers а long account of experiments on measurement of 
capacity in this way, and compared it with capacity measured by the 
ballistic method. He said, "I was also able to teet the amount 
of power taken by these 1 microfarad condensers, using Prof. 
Ayrton’s formula which he has lately given це, and which comes 
ia very usefully for the purpose; and we found with a given 
condenser, with about 650 volts on it, the power absorbed was only 
about 5 watts." Then followed a list of experiments from May llth to 
May 21st, forming а comparison with the ordinary test by the ballistic 
method. He (Prof. Ayrton) had gone further than this, and had asked 
Mr. Swinburne to make him a set of condensers which could be graduated, 
not in microfarads, but in amperes, at a pressure of 2000 volts and a 
frequency of 100 per sec. Altogether there were eight graduations, and 
these were the very condensera which Mr. Duddell has used for his experi- 
ments recently described before the Institution. The condensera were 
supposed to take 0°75, 1:5, 1:5, and 3°75 amperes respectively, and the 
actual currents obtained were 0769, 1:442, 1:458, and 3:168 amperes, the 
capacities being 0:612, 1:442, 1:438, and 3'162 microfarads. He mentioned 
these figures because of this double method of measurement, and on 
account of the energy loss, which had been very carefully measured at the 
time of these 1891 experiments, not merely because they dealt with what 
Mr. Mordey was now, in 1901, impressing upon central station engineers 
to think about using. 

Mr. MORDEY explained that he did not claim to have invented the 
capacity current, and pointed out that in Prof. Ayrton's book this simple 
practical method was not given. It was an engineering method, and 
probably would not occur to people writing books of that class. 

Prof. AYRTON said this statement was absolutely irrelevant. Vol. I. of 
his book dealt with direct currents, and did not say a word about alternate 


capacity — = farada, was applicable and completely correct 
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currents. The 1891 Paper to the Physical Society to which he had referred 
was entitled “Interference with Alternate Currents,” because it dealt 
also with the combination of self-induction with a capacity. It gave 
numerical results actually obtained. Taking Mr. Mordey’s experiment, 
and comparing it with the actual values given in this 1891 Physical 
Society Paper, he (Prof. Ayrton) could enormously improve the result. 
If F be the capacity of a condenser, or cable, in farads, р be 2х times the 
frequency of an alternator sending current iato the cable, V the R. M. S. 
value of the P.D. produced by the alternatcr, and o the resistance in ohms 
of an inductive rexistance placed as a shunt to the condenser, then the 
current in the alternator circuit would be a minimum and equal to 
VFo/p when A, the self-induction of the inductor shunt, had the value 
/ 2 p20? 
1+ 14 4F po" henry. 
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Ер? In Mr. Mordey's case this test value of Л 


became 0 53, aud, with a shunt to his cable having this eelf-induction, 
the alternator current would reduce itself to only 0'075 ampere when V 
was 2,000 volts and the current due to dielectric hysteresis was inappreciable. 
The currents in the three circuits would, in fact, be approximately as 
shown in Fig. 8, when the dielectric hysteresis loss was small. What 
he proposed to do was to supply Mr. Mordey with a coil in place of the 
choking coil in Fig. 4, and he would find the current very much lees than 
1:6 amperes. Mr. Mordey should have used а choker with no iron at all, and 
one with less wire than at present, so that it would have a less resistance 
and a far less energy consumption. He now came to whst he considered 
the most serious part of Mr. Mordey's Paper—z.e., the loss in the cable, 
and he would like to ask Mr. Mordey whether he had sufficiently tested 
either the cable or what he called the Thomson “ recording wattmeter,” to 
feel at all sure that the low power-factor he was dealing with was read 
correctly. Mr. Mordey had very rightly said that he had not used an 
ordinary wattmeter because with such a low power-factorit was very diffi- 
cult to get accurate, but he seemed to forget in that remark that the error 
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in the Thomson watt-hour me'er (as it ought to be called) was identically 
the same, If they took that formula which he worked out years ago 
for а wattmeter and applied it to Mr. Mordey's low power-factor 
watt-hour meter it would be found—unleas he was very much mistaken— 
that the measured power might be considerably greater than the true power. 
The matter was of enormous importance. It was not merely a question 
between Mr. Mordey and himself. He was not now dealing with any 
question of priority, but wbat was the true loss in а cable. He meant the 
loss due to this so-called dielectric hysteresis. In all the previous measure- 
mente he (Prof. Ayrton) had been referring to, the power-factor had been 
far smaller than Mr. Mordey now said was the case, the power factor being, 
of course, the ratio of the true power wasted in dielectric hysteresis to the 
apparent power given tothe cable, For instance, in the case of Mr. Swin- 
burne’s own condeneers it was something of the order 0°01, and the highest 
value in Major Cardew's experiments was 0:063, which was far less than 
Mr. Mordey’e. Referring to experiments which had been made by 
Lombardi on this particular subject of hysteresis loss of various dielectrics, 
this investigator had obtained the value 0 008 for paraffin wax, for gutta 
percha 0:042, which was higher than he himself had obtained; and 
values of 0°04 and 001 also been obtained. The results seemed 
to be, therefore, that if the cable which Mr. Mordey had tested had 
really a power-factor of 0:124— i.e, that nearly one-eighth of the whole 
. watts was wasted—then the cable was made most unnecessarily bad. It 
was а matter which should be very carefully tested. 

Mr. MORDEY eaid that he did not claim any novelty in connection with 
the Paper. It wos a matter of indifference to him whether Prof. Ayrton 
knew Ohm'slawin 1891. He believed he did. It was, however, a matter 
of importance to all that he should say before the meeting closed that the 


figure he had put forward that evening, viz., the power-factor of 0:124, he 


believed to be correctly determined. The wattme ter had been very carefully 
calibrated especially with a view to finding its constant. He was startled 
at the result himself, but if he had had any doubt as to it, and had not 
felt convinced that it was confirmed by other experiments, he would not 
have dreamt of saying anything about it all. The other part of the Paper 
was sufficiently interesting to have enabled him to leave this out, but he 
bad not any doubt whatever that the power-factor in cables of that class 
was of that order. It might not be right to 1 per cent., and he did not 
care much, but he did not want them to go away and think that he had 
put a figure of that sort before them—a figure which was very very 
important indeed—without having a reasonable belief that it was based 
on actual fact. However, the instrument could easily be calibrated, and 
before the discussion was resumed he would have an official calibration— 
not by Prof. Ayrton. 


The discussion will be resumed on Thursday, Feb. 14th. 


p——— —————————— 


ON А METHOD OF MEASURING POWER IN 
ALTERNATING CURRENT CIROUITS.* 


BY ALBERT CAMPBELL, B.A. 


The method of measuring power commonly known as the three 
voltmeter method, although convenient and accurate when used with 
diacrimination, is sometimes liable to serious error, particularly when 
only one voltmeter is used and when the auxiliary resistance is not 
large enough for the circuit which is under test. In the usual way 


--- SUPPLY VOLTAGE ----- 
о 


г Fic. 1. 


of carrying out the method, the auxiliary non-inductive resistance 
has to be so large as to take a considerable fraction of the total avail- 
able voltage, and this is sometimes most inconvenient and liable to 
alter the conditions of the circuit tested. In the method which I 
here describe, this difficulty is entirely got rid of, for the volts lost 
in the auxiliary resistance need not be more than 1 per cent. of the 
total available voltage. + 

In Fig. 1 are shown the connections. A is the circuit in which the 

wer is to be measured. It is connected in series with a small non- 
inductive resistance r across the supply circuit, which, for simplicity, 
we may suppose to be at 100 volts (no direct-current component 
being Кееш). т is of such a magnitude as to take U = 1 volt, 


* Paper read before the Physical Society. 

+ This method of measuring power may be considered as the inverse of 
a somewhat similar method published by Mr. M. B. Field in the Electrical 
Review, Nov. 25 and Dec. 2, 1898. 


when A takes X = 100 volts, The small voltage on + is trane- 
formed to V by a small transformer N of high transformation ratio 
(say 1:20) By suitably choosing this transformer the primary 
current may be made negligible in comparison with C (the current 
in A), and also the power phase of V will be practically 180deg. 
behind U. By means of the reversing switch H and the electro- 
static voltmeter D the effective resultants of X with V reversed and 
direct can be obtained. Let P and Q be these resultants and let 
В the transformation ratio of N. Hence 


V 2 U = Cr. 


Also the ф power lag between V and X may be taken as equal to 
the angle of idleness between C and X. Then, as I have shown in 
my Paper on “Phase-Turning Apparatus,” 


4XV cos p= P? — Q}, 


whence power in A ==CX cos ф 
= XV (os ф= Pog 
Br 48г 


In order to obtain accurate results with this formula it is desirable 
to be able to vary either Bor r. The latter, which is a low resist- 
ance, is conveniently built up from a number of wires or strips in 
neg adjusted to give, вау, 1, 4, $, 4, ү\у,......... ohm respectively. 

hus а combination euitable for any current above 1 ampere can be 
obtained. 

The above method fails in the case of a circuit with mixed 
current (alternating and direct), for it is not difficult to see that 
no direct-current component present has any influence on the result. 
The arrangement used, however, suggested the following way of 
finding the direct-cutrent component by means of an electrostatic 
voltmeter and a set of small cella. 


Finding Direct-current Component. 
Let a mixed voltage be represented by — 
z=ytasinpt+bsindpt+ . . . . 
=у+лх, 


where y is constant; and let e be a direct-current voltage (given by 
the small celle). 


Let P —effective value of (x v) 
Q= ditto (x — v) 
25 
‚_ [Р 
Then P -f y +x, Tod., 
0 
=(yte)? EN), 
and Q* z(y—e)4-N,*. 
Hence уе= ur 
B 
or ys 


Thus, if we have any mixed voltage X, we can find its direct- 
current component by using an auxiliary direct-current voltage V, 
finding the resultants of X with V and —V on an electrostatic volt- 


3 . в 
meter, and calculating y from the equation ye А mixed 


current may be similarly treated by using its voltage drop on а 
non-inductive resistance. 

But a much simpler way of measuring direct-current components 
is by the aid of а moving-coil instrument with permanent magnets. 
I have found a low-reading Weston voltmeter very convenient for 
the purpose, a shunt being used for the current measurements, and 
an fade resistance for the voltage tests. When the direct-current 
component is relatively small, great care must be taken not to over- 
load the instrument by the alternating component. The total 
current or voltage should be kept well within the range of the 
instrument. The safest and best plan is tc protect the instrument by 
a highly inductive coil of low resistance (which must be taken into 
account in the calibration). 

For example, by this method it is easy to measure the direct 
components which are known to occur in the currents taken by 
certain arcs run on purely alternating circuits. A carbon copper arc 
thus shows a component of 5 amperes direct current in a total of 
about 10 amperes. In a simple carbon-carbon arc I have found as 
much as 07 ampere direct current out of a total of 9 amperes. It is 
interesting to notice that in these cases the total power spent by the 
direct-current component in the whole circuit is zero. Thus with 
the carbon-copper arc about half the power spent in the added 
resistance is drawn from the arc itself. 


514 


THE ELECTRICIAN, JANUARY 25, 1901. 


ELECTRICAL OSCILLATIONS AND ELECTRIC 
WAVES.* 
BY DR, J. A. FLEMING, M.A., F.R.8. 


LEcTrURE I.—ELECTRIC OSCILLATIONS. 


The study of electric oscillations and electiic waves has of late 
years borne fruit in practical developments which embrace matters 
of more than purely scientific interest. Hence it is, perhaps, not an 
inappropriate subject for discussion in a short course of Cantor 
lectures. Very briefly, an electric oscillation may be defined as an 
alternating electric current of exceedingly high frequency, a fre- 
quency reckoned not in hundreds or even thousands per second, but 
generally in millions and hundreds of millions. Hence we may 
expect to find that the laws which govern the behaviour and produc- 
tion of electric oscillations are very different from those which 
prevail when we are considering continuous or unvarying currents, 

Everyone who has made the smallest acquaintance with the 

henomena of alternating electric currents is well aware of the great 
influence which their frequency or period of alternation has upon 
the observed effecta, As long as we confine our attention to con- 
tinuous or very slowly periodic currente, the chief attribute of the 
circuit which claims our attention is its resistance, The moment, 
however, that we begin to employ alternating currents of even 
moderate periodicity we find that another quality of the circuit, 
viz, the inductance, begins to be important. As the frequency 
rises we find that a third property, viz., the capacity of the cir- 
cuit makes its presence felt. At high frequencies the distribu- 
tion of currents in conductors is almost entirely determined by the 
last two qualities, and the ohmic resistance becomes less and less 
influential. We have in the first place to consider the practical 
method of producing electrical oscillations. Up to the present 
moment we know only of one method. It need bardly be said that 
the ordinary process of producing a low frequency alternating 
current by moving bobbins of wire to and from magnets, or other- 
wise inserting ind DE magnetic flux from conducting 
circuits, ceases to be applicable above a frequency of a few thousand 
because we cannot create the requisite mechanical moveinents with 
sufficient speed. If, however, two conductors are brought to a large 
difference of potential and then very suddenly connected together by 
а conductor of low resistance, we have set up in this conductor an 
alternating current of very high frequency which gradually dies 
away. This very rapidly alternating but decadent current con- 
stitutes a train of electrical oscillations. 

Two conditions are necessary for the production of electrical 
oscillations in the above manner. In the first place, the release of 
the two opposite electric charges must be very sudden, and in the 
next place the circuit in which the oscillations take place must have 
а very small time constant, which condition is generally only fulfilled 
when it has a very low resistance. We may employ a mechanical 
illustration to make plain the meaning of these conditions. Suppose 
a glass U-tube to be partly filled with mercury, and the mercury 
to be displaced so as to be higher in one limb than the other. There 
is then a force due to the difference of level urging the fluid to 
returp to an equal height in the two limbs. Let the mercury be 
allowed to return, but be constrained so that it is released slowly; 
it goes back to its original positions without oscillations. If, how- 
ever, the constraint is suddenly removed, owing to inertia, it over- 
shoots the mark and oscillations are created. {е the tube is rough 
in the interior or the liquid viscous, these oscillations will quickly 
subside, being damped out by friction, but other things being equal 
the denser the liquid the more prolonged will be the time of the oscil- 
lations, Thus we see that density or inertia in the vibrating matter 
corresponds in effect with the inductance of an electric circuit in 
the case of the electric oscillations, and the frictional resistance 
experienced by the liquid in moving in the tube, with the electric 
resistance of the circuit. If we suppose the U-tube to include air 
above the mercury and to be closed up at its ends, the compressi- 
bility of the enclosed air corresponds to the electrical capacity of the 
conductors. i 

Hence the necessary conditions for the creation of mechanical 
oscillations in a material system or substance are that there must be 
а self. recovering displaceability of some kind, and the matter dis- 
placed must possess density or inertia; in other words, the thing 
moved must tend to go back to its original position when the dis- 
turbing force is withdrawn, and to overshoot the mark in so doing. 
Frictional resistance acts merely in an antagonistic manner and 
causes decay in the amplitude of the oscillation. We have these 
conditions realited in the familiar case of a violin string or a tuning- 
fork, and in them we can create mechanical oscillations when they 
are displayed and suddenly released. In the same way the condition 
for establishing electrical oscillations in a circuit is that it must 
connect two bodies having electrical capacity with respect to one 
another, such as the plates of à condenser, and the circuit must itself 
possess Inductance and low resistance. Under these conditions the 


— 


* Cantorlecturedelivered before the Society of Arts, November 26 1900. 


sudden release of the electrical strain results in the production of 
an oscillatorv electric current in the circuit, provided the resistance 
is less than a certain critical value. We have these conditions 
present in every Leyden jar when the two coatings of the charged 
Jar are connected by a thick copper wire. E 

It was long ago suspected that the discharge cf a Leyden jar did 
not always consist in the flow of а transient unidirectional current 
through the discharging circuit, but was in some cases an oscillatory 
current diminishing gradually in strength. Joseph Henry, in 1842, 
came to this conclusion, guided to it, no doubt, by his observations 
on the irregular effects attending the magnetieation of steel needles 
by Leyden Jar discharges. He remarked :—* 

The discharge (that is of а Leyden jar), whatever may be its nature, is 
not correctly represented by a single transfer of imponderable fluid from 
one side of the jar to the other. The phenomena require us to admit the 
existence of a principal discharge in one direction and then several reflex 
actions backwards and forwarde, each more feeble than the preceding, 
until the equilibrium is obtained. All the facts are shown to be in 
accordance with this hypothesis, and а ready explanation is afforded by it 
of a number of phenomena which are found to be described in the older 
works on electricity, but which have until this time remained unexplained. 

Von Helmholtz, whose penetrating genius opened up so many new 
ideas, in his celebrated essay, Die Erhaltung der Kraft," said 
in it :— 

We assume that the discharge of a jar is not a simple motion of the elec- 
tricity in one direction, but a backward and forward motion between the 
coatings in oscillation, which become continually smaller until the entire 
vts viva is destroyed by the sum of the resistances. 


Lord Kelvin, in 1855, published a classical Paper on “ Transient 
Electric Currents,” t in which the иеЫ М of the Leyden jar was 
mathematically treated in a manner which elucidated important facts. 
He recognised the influence which the * electro-dynamic capacity,” 
or as we now call it the “inductance,” of the discharge circuit had 
upon the effects, and he established an equation of energy which 
expresses the fact that the energy of the charged jar at any instant is 
partly being dissipated as heat in the discharging circuit, and partly 
conserved as current energy in that circuit. At any moment the 
rate of release from the energy of the jar is equal to the rate of dis- 
sipation of energy in the discharging circuit plus the rate of change 
of the kinetic energy associated with the circuit. 

If the capacity of the jar is represented by C, the resistance of the 
discharge circuit by R, and the inductance of that circuit by L, then 
the above equality may be stated mathematically as follows :— 


dj 10 ? 
е НЕЯ = E e] +R, 


a 


| з А If. 
or | LE R - c | idt, 
dq Ldg, 1 
i di K dt Lo 
or TT g+T y+ 4. 


Where T is written for L/R, T, for CR, and q and q for the first and 
second time differentials of q. | | 

The above differential equation belongs to а elt ss which occurs in 
numerous physical investigations, and its soluticn ia the last form 
consists in finding the value of the quan'ity of electricity q, or the 
charge of the jar at any instant in terms of the time and the three 
constants. An equation of this kind bas two solutions according to 
the relation of the constants C, L, and R. 

It is easy to show, following Lord Kelvin, that the nature of the 
solution of the above equation is determined by the relative values 


of the quantities L/R and LC, or by L/R and CR. If} 5 is greater 


than Gp that is if R is greater than J c that is if R? is greater 
than 4L/C, the charge in the jar dies away gradually as the time 
increases, in such a manner that the discharge current is always in 
one direction. The ratio L/R is called the time constant (T) of the 
discharge circuit, and the product CR is called the time-constant (Ti) 


of the condenser. Hence the above condition amounts to saying 


that the discharge is unidirectional when T is less than 3 /TT,— 
that is, when the time-constant of the circuit is less than half the 
geometric mean of the time-constants of the circuit and of the 
condenser. 


On the other hand, if R has a value less than JJ 2 ‚ог R? is lees 
than 4L/C, the solution of the equation shows that the discharge 
current is osciliatory or alternating, its maximum values in both 


directions gradually decreasing as time increases. ў 


The Scientific Writings of the Late Professor Joseph Henry,“ Wash- 
ington, 1886, Vol. I. 

t Phil. Mog., 1853, “ On Trac-ient Electric Currents.” 
- t The above statements are subject to а small modification, to which 
reference is made later on, | . 
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The two cases are represented graphically by the curves in Fig. 1, 
the ordinates of which show in a diagrammatic manner the value of 
the discharge current from instant to instant, the ordinates drawn 
above the horizontal datum line representing currents in one 
direction, and ordinates drawn below currents in the opposite 
direction. In the oscillatory case the gradual decrease in maximum 
ordinate is called the damping, and the damping coefficient is a factor 
which represents the rate at which the oscillations of current die 
away—that ie, the rate at which the maximum values of discharge 
current continually decrease, ‘The prediction that the discharge of a 
condenser may take place by a series of decreasing alternating 
currents or electric oscillations has been abundantly verified by 
experiment. Feddersen and Paalzow, in 1861 and 1863, examined 
the discharge of a jar in a revolving mirror; Paalzow passed a dis- 
charge through a vacuum tube. It was found that if the discliarge 
circuit had a resistance greater than a certain critical value the 
image of the spark was drawn out into а continuous band of light, 


Time 


Curve representing the Discharge of a 
Condenser through a Large Resistance. En 
“ic. 1. 


and the vacuum tube showed by the different appearance of the glow 
on the two electrodes that the discharge was unidirectional. If, 
however, the resistance was less than а certain critical value, then 
the image of the spark waa split up into a series of bars of light, 
whilst the vacuum tube showed by the identity in the appearauce of 
the glow-light at both terminals that the discharge was bi-directional. 
Moreover, a magnet then held near the vacuum tube split the 
discharge into two lines of light. 


Fic. 2.— Photographs of Oscillatory Leyden Jar Sparke. (Mr. Vernon Boys.) 


Mr. Vernon Boys, whose dexterity in difficult experiments is well 
known, photographed some yeurs ago the oscillatory discharge of a 
Leyden jar by means of а rapidly-revolving lens, and showed that 
with sufficiently low resistance in the circuit the discharge consisted 
of a series of separate successive spark discharges, each of which left a 
separate image npon a photographic plate.* One of Mr. Boys’ photo- 


See Proceedings Physical Society, London, Vol. XL, p. 1, November, 
1880. In some of Mr. Boys’ experiments the condenser discharged had a 
capacity of about 0:1 of a microfarad, and the discharge circuit an induct- 
ance of about 26, 000, OOOem. or 0:026 of a henry. Hence the oscillation 
frequency was about 3,000 per second. The photographs showed from 
14 to 23 oscillations, and the frequencies as determined by observation and 
experiment agreed very well. 


Curve representing the Discharge of a Condenser through 
a Small Resistance. 


graphs is reproduced in Fig. 2. Prof. J. Trowbridge has obtained 
remarkably interesting photographs of oscillatory electric sparks 
taken from the discharge of a large condenser, charged by means of 
storage cells giving an electromotive force of 20,000 volts. (See 
Nature, August 2, 1900, Vol. LXII., p. 325.) Moreover, by means of 
a series of condensers charged in parallel and discharged in series 
when connected with an inductive circuit, he has obtained epark 
discharges 6ft. or 7ft. in length, representing 3,000,000 volts. By 
using large inductance the frequency of these oscillations may be 
kept down as low as 5,000 per sec, or even to 800. Prof. Trow- 
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Fic, 3.—Arrangement for Produciog 
Electrical Oscillations. 


bridge has also obtained photographic proof that these long "ft; 
sparks resembling lightning are oscillatory in character. Dr. E. W. 
Marchant, working in Lord Blythswond’s laboratory at Renfrew, has 
done much interesting work in photographing oscillatory electric 
sparks with a revolving mirror. (See Nature, August 30, 1900, 
Vol. LXIL, p. 413.) 

We must now pass on to notice the most convenient experimental 
arrangement for producing these electrical oscillations. The single 
discharge of a Leyden jar would provide us only with a feeble source 
of such oscillations ; a better arrangement, however, is as follows : 
T wo series of Leyden jars ure provided, and their inside and outside 
coatings connected. The inner coatings of the two sets are connected 
respectively to two adjustable spark balls, z, and also to the secondary 
terminals of a large induction coil, the current in the primary circyit 
of which is interrupted by a Wehuelt or other high-speed break. (Ste 
Fig. 3.) To get the best effects this induction coil should be one having 
а secondary circuit wound with thick wire. Generally speaking, the 
secondary circuit of an induction coil giving, say, an 8in. spark, is 
wound with fine wire, perhaps No. 36 wire, and will have a resistance 
of 10,000 ohms. The outer coatings of the two sets of jars are 
connected together through a thick copper wire in which the oscil- 
lations are to be set up. When the induction coil is in action, the 
inner coatings of the two sets of jars become charged to opposite 
potentials, and if the spark balls are then adjusted to be about 2mm. 
or more apart in distance, the two sets of jars will discharge across 
this gap, and at each discharge electrical oscillations are set up in the 
circuit connecting the outer coatin gs. 

The reason that the eecondary circuit of the induction coil should 
have as low a resistance as possible is as follows: When a condenser 
is charged through а resistance by а certain electromotive force 
applied for а ehort time, the charge in the jar does not arrive at its 
full value corresponding to the capacity and voltage unless the con- 
tact endures for a time, at least five to 10 times the (ime constant of 
the condenser. If C is the capacity of the jar measured in micro- 
farads, and R is the resistance, measured in megohms, of the circuit 
to which it is charged, then the product CR represents in seconds 
or fractions of а second the time-constant of the condenser circuit. 
The capacity of a large Leyden jar, having, say, 1$ sq. ft. of coating 
surface, may approximate to „lth of a microfarad, hence six such 
jars in parallel would have a capacity of th of a microfarad. It із 
here necessary to point out that when two condensers are joined in 
series, the capacity of the two is added by the eame rule as that by 
which we add resistances in parallel Hence if C, aud C, are the 
capacities of two condensera separately, then when joined 1n series 


the joint capacity is d . Accordingly the capacity of two equal 


. : DIU ; 
condensers joined in series 13 half that of either of them. 
If, then, as in our arrangement, six jara are joined in parallel and 
then two euch sets have their outer coatings of the two sets charged 


I 
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to opposite potentials, the total capacity with which we are concerned 
is equal to that of x 6=3 of the jare, or to 35th of a microfarad. 

| The secondary circuit of an Sin. spark induction coil, as generally 
made, has a resistance of 10,000 ohms, or I 5th of a megohm ; 
hence the time-constant of the circuit formed when such a coil is 
used to charge the two sets of six jars is у ;};;{һћ of a second. The 
electromotive force charging the jars through the said circuit must 
therefore be maintained for at least 10hoth of a second if the jars 
are to be charged with a charge corresponding to their capacity and 
tothe maximum value of theelectromotive force. If, then, theprimary 
of the induction coil is interrupted by a Wehnelt break, which may 
give more than 1,000 interruptions per second, it is clear that if the 
secondary circuit of the induction coil has a resistance greater than 
10,000 ohms, the time-constant of the whole circuit formed of the 
condensers and tecondary circuit may limit very much the total 
quantity of electric charge which can be accumulated in the two 
sets of jars in the interval between two discharges. Assuming, how- 
ever, that the proportions are suitable, the result of employing а 
high-speed break and induction coil with two series of jars in the 
above manner is that we are able to set up in the circuit connecting 
the outer coatings—if it does not possess too great a resistance—a 
series of powerful intermittent oscillations. These oscillations are 
not continuous, but occur, so to speak, in groups or batches. 


(To be continued.) 


CORRESPONDENCE. 


BRITISH ELECTRICAL SUPERANNUATION FUND. 
TO THE EDITOR OF THE ELECTBICIAN. 

Sm: In your issue of June 29th last you were good enough 
to publish & short letter of mine dealing with the question of 
the Superannuation Scheme, which at that date had just been 
authorised by the shareholders of the British Electric Traction 
Co., and, as the scheme in its early stages attracted much 
attention, it is possible that many of your readers may be 
glad to know that the British Electrical Superannuation Fund 
is now fully constituted, with Lord Vaux of Harrowden and 
Mr. George Herring as Investment Trustees, and with a 
representative committee of six acting as Managing Trustees. 

The staff of the British Electric Traction Co. has given the 
Fund satisfactory support, and our Associated Companies have 
now been invited to join. As I explained in my previous 
letter, the rules of the Fund have been drawn up expressly 
with & view to enable any electrical company to participate in 
the scheme should it wish to do so. 

The broad lines of the scheme are as follows :— 

The funds will be invested in the names or under the legal 
control of the Investment Trustees. Careful consideration has 
been given to the investment clause with a view to secure as 
high а rate of interest as is compatible with safety. This 
object has been attained by giving the trustees a very free 
hand in regard to the character of the investments they may 
make, but strictly limiting their powers in regard to the pro- 
portion of the total funds which they may place in any one 
company or form of security. 

The affairs of the Fund will be under the immediate 
management of an elective committee equally representative of 
the Contributing Companies and the Contributing Members. 
A quinquennial valuation of the Fund by two independent 
actuaries is provided for, stringent rules ensuring that the 
report made by the actuaries shall not be disregarded. 

Speaking generally, each Contributing Company must make 
monthly a contribution equal to 3 per cent. of the monthly 
salary of each Contributing Member on its staff, and the 
member himself must make monthly a contribution equal to 
24 per cent. of his monthly salary, plus, in the case of those 
over 24, a certain extra percentage, varying with age. 

The “retiring age is 60, and a member must be of at least 
10 years’ standing before he is entitled to a pension. Upon 
retirement a member will receive, for every year of service, 
АҺ of the average annual salary received by him during the 
seven years preceding retirement, the maximum scale of 
pension being two-thirds of salary. It is important to note 
here that service with any and every Contributing Company 
counts towards pension, so that an officer can pass from the 
service of one such company to that of another without injury 
to his pensjon prospects. be d 


Tbis scheme, I should add, is intended to apply only to 
those who are on the monthly salary list and who are between 
the ages of 18 and 45. 

For the provisions which exist in regard to members who 
wish to reckon their back years of service, in regard to 
members whose percentage contributions are heavy by reason 
of their age, and in regard to the contributions of and on 
behalf of the present staff of a Contributing Company, I must 
refer any firm interested to the Trust Deed апа Bules, which 
are to be had on application at this address to Mr. W. G. Bond, 
the Secretary of the Fund.—Yours, &c., E. GanckE. 

Donington House, Norfolk-street, W.C., Jan. 28. 


MAGNETIC OBSERVATORIES AND TRACTION 
DISTURBANCES. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: In your last issue Mr. Wedmore asks me a question 
which I have already replied to in my letter to The Times of 
January 8rd and elsewhere. I beg to send you an extract 
from The Times’ letter :— "TN 


I said at the conference of the Board of Trade, and, having recently 
examined the records with care, am now in a position to state explicitly, 
that no disturbance has as yet been observed in the Kew magnetic curves 
which affecta the use of those curves, either for the purpose of determining 
the daily variation in the magnetic elements or for comparison with the 
records of other observatories, or for the verification of instruments. These 
are the purposes for which they are regularly employed. These curves 
have for some time past been open to the inspection of the representatives 
of the company. 

If the curves be very carefully examined a skilled observer may notice 
that during a quiet magnetic period the edge of the curve at night time is 
somewhat more sharply defined than during the day ; the difference, how- 
ever, is extremely slight, and for the purposes for which they are used 
does not affect the value of the records at all. | 

By the use of other and much more sensitive apparatus I have detected 
earth currents near the obeervatory which have their rise, no doubt, in one 
or other of the existing railways, but these currents at present are too 
small to produce an appreciable effect on the standard recording 
instruments. . : 

As to the other questions raised, they can be discussed 


better after some experiments now in progress are complete. 

I may say, however, that in my letter Ї was referring to 

observationg which had been made on lines running from 

Chiswick to Brentford. The observatory is not between 

these points, and is well over a mile from Brentford.— 

Yours, &c., R. T. GLAZEBROOkE. 
Richmond, Surrey, Jan. 21. 


‘TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have only just seen the letters of Dr. Glazebrook 
and of Mr. Wedmore in your issues of the 4th and 18th inst. 
respectively. The latter gentleman is mistaken in thinking 
that Iam aware that the theorem that, assuming a homo- 
geneous earth, the leakage currents produce no vertical 
magnetic force was proved by bim some time before I arrived 
at it. I had proved that theorem and had worked out fully 
the disturbances produced by lines of different lengths, and 
for all angles of inclination of the needle to the line, on what 
I have called the source and sink theory, and had also shown 
that on certain assumptions the Fourier-bar theory held 
good, before I knew that anyone else was working at the 
same subject. The results were shown to Prof. Perry and 
Dr. Glazebrook. 

The first time I heard of Mr. Wedmore’s work was at a 
meeting with the representatives of the Tramways Company. 
A remark was then dropped—-I think by Mr. Trotter—which 
showed that he was aware of the above theorem. I imme- 
diately replied, ** We know all about that”; and after the 
meeting l stated some of my principal results to one of the 
gentlemen present, who replied that his side had arrived at 
similar conclusions, and gave me the name of the gentleman 
who had been working at the problem. I must apologise 
for having forgotten the name he gave me, but no doubt it 
was that of Mr. Wedmore. 

I had not then worked out the Fourier-bar theory so as to 
obtain numerical results, but at a subsequent meeting the 
representatives of the Tramways Company stated that they had 


obtained, ‘partly by that theory and partly by experiment," 
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& relation between the leakage and the length of the line, 
which was embodied in certain curves which were shown to us. 
Nothing was said as to whether the disturbances produced by 
lines of different lengths had been calculated. I thereupon 
worked out the problem of leakage on the Fourier-bar theory 
so as to get numerical results, which I found were in general 
agreement with the statements made. 

These facts I have stated more shortly in my Paper, and 
I also stated them at the meeting of the Physical Society. I 
have not a copy of the Paper before me, but the general 
tenor of the passage is that during the negotiations it became 
evident that results similar to my own had been obtained 
by the representatives of the Tramways Company, and that 
the Fourier-bar theory was only fully developed by me when 
I learnt from them that it agreed well with the results of 
experiment. I have also referred to the fact that the Fourier- 
bar theory was published in your columus by Mr. Parry on 
Aug. 10, 1900. 

But, Sir, while I feel bound to state the above facts, I 
think that nothing would be more foolish than a contest 
about priority. I freely admit that Mr. Wedmore’s results are 
independent of my own, as mine, with the single exception I 
have mentioned, were of those of others, If hewill signify to me 
privately that he accepts my offer, I will send him a proof of 
my Paper when it is printed, and if he thinks that the state- 
ment I have made inadequate I shall be glad to do what I 
can to meet his views; or, if more agreeable to him and if he 
can assure me that he has covered the same ground as myself, 
I shall be glad to unite his name with my own as joint 
author.— Yours, &., ARTHUR W. Ricker. 

London, Jan. 21. ; 


MR. CAMPBELL’S PHASE-TURNING DEVICE. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: I have to thank Mr. Duddell for kindly pointing out 

and clearly illustrating limitations in the use of my phase 
turner which I had overlooked when I wrote my Paper. 
I should like now (a) to explain the cause of these limitations 
end (b) to show how the apparatus can be safely used, not 
only to measure small voltages and ‘power lags,” but also 
to indicate the occurrence of differences of wave-form. 
(a) When the auxiliary voltage V has its power phase 
turned gradually round from Odeg. to 360deg., why is it some- 
times impossible to bring it into phase with the voltage X ? 
The answer is simply that the vector X is in these cases not in 
the plane of the turning vector V, but is as represented. in Fig. 1, 
where VVV is in the horizontal plane. 


Fic. 1, Fic. д. 


As Dr. Sumpner pointed out коше years ago, susli problems 
belong to solid geometry, and the vectors cannot be com- 
ounded in one plane as I (in common with well-known text 
ooks) assumed they could be. When all the wave-forms are 
sine curves one plane is sufficient. 


(b) To measure a small voltage X. Turn the power-phase 
of V until P and Q, the maximum and minimum resultants 
of V with X, are arrived at. 

н we find Р + 0 = 2V, then X is in the plane of turning, 
and X — P - V. 

(2) If (P + Q— 2V) is very small but P — V not very small, 
then X is sufficiently nearly in the plane of turning to take 
XP- V: this is the case where the wave-forms are not 
much unlike. | 

(8) When (P + Q— 2V) is not very small, then X makes а 
considerable angle with the plane of turning, and differenco 
of wave-form is indicated. We can, however, find N -by con- 
structing the triangle whose sides are the observed values 2V, 


P and Q; as in Fig. 3, X is found by drawing the medium 
for the side 2V. - 

It should be noticed that the above method is quite safe, 
the consideration of the magnitude of (P + Q – 2V) indicating 
when the wave-forms require the construction of the triangle 
in place of the simpler formula. If the results of experi- 
ment II. in my Paper be examined, it will be found that 
(P+Q-2V)=06 volts, thus indicating the alteration in 
wave- form. 

To measure the power lug between X, and X,. 

The positions of the vectors X, and X, relative to the plane 
of turning of V can be fixed by the latitudes and longitudes 
at which OX, and OX, cut the hemisphere whose equatorial 
plane is the plane of turning. The longitude of each can be 
got accurately by turning V till power quadrature is attained, 
while latitudes are found by constructing, as in Fig. 8, the 
triangles with maximum and minimum resultants and 2V. 
From their latitudes (0, and 6,) and longitudes (Vi and y.) 
the power lag ф between X, and X, can be obtained by the 
formula 

cos ф = сов 0, cos 6, + sin 0, sin 0, cos (y, — Vi). 


If both latitudes are zero, the differences ot wave-form are 
inappreciable, and ф =the angle between the two quadrature 
positions of V. 

In the 18th line from the end of my Paper ф”' should be 
read for Q,” and in the fourth line from the end“ X cos $ " 
should be read for .“ From what has been said above 
the last sentence of the Paper no longer holds. 


«< 


Fic. 3. 


In the above I have assumed that the voltage vector of the 
phase-turner turns in one plane (or to put it in other words, 
may be consistently represented in the same plane in all its 
positions). As the two component voltages used in the appa- 
ratus may be of different wave-forms it is necessary to prove 
this assumption, and it may be done as follows: 


Let иу u sin pt U sin y . . .. 
и = m sin (pt ＋ di) 4 Y sin 80%t ＋ Gi). 
where u, and u, have equal effective values —i. e., О, = U, = V. 
Also let v, and и, be set to power quadrature— 1. e., 
Гек = 0. 
If we use these voltages in the phase-turner, two positions 
of the turned voltage will be given by 
BEN - gu, Bin JA + v4008 y, 
| ean Bin у, + Uy COS Yo 
To find the power-lag between / and z— 


T . 
n = | (u,? sin V, sin у, + u? соз V, соз V.) dt 
u 0 


+ fi wu, Sin (V4 + Yo)dt 
= ТҮ? cos (% — 1). 
Hence the power-lag between / and z 


= V -Yr 
'. the voltage vector of the phase-turner turns in a plane 
whatever the difference of the component curves. 
In concluson, I would again emphasise the fact that the 
phase-turner affords a means of indicating the occurrence of 
differences of wave-form— Yours, &c., 


London, Jan. 21. ALBERT CAMPBELL. 
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TO THE EDITOR OF THE ELECTRICIAN. 

Siz: There is one point in connection with Mr. Campbell's 
phase-turning device which has not yet been mentioned. 
When using the apparatus to determine the phase difference 
between two voltages X, and X, the voltage V in the phase- 
turner is first adjusted until it is in power quadrature with 
XI. With symmetrical waves, such as occur in the majority 
of instances, the phase of V corresponding to power quadra- 
ture with X, also corresponds to time quadrature. As 
Mr. Duddell points out, the power-factor is zero when V 
has its maximum value at the same time that X, crosses the 
zeroline." Similarly with V and X,, the phase of V corre- 
sponding with power quadrature also corresponds with time 
quadrature. The change in phase of V necessary to obtain 
power (and time) quadrature with the two waves is a measure 
therefore of the time lag of X, behind X, (although it may not 
be a measure of the power lag), provided all the wave-forms 
are symmetrical.—Yours, &c., E. W. Magcuanr. 

London, Jan. 22. 


CAPACITY IN ALTERNATE-CURRENT WORKING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In connection with Mr. Mordey's Paper under the 
above title, might I suggest that a far better way of measur- 
ing dielectric hysteresis loss than the one he employed is to 
put the dielectric of the cable in series with a suitable choking 
coil without iron, and arrange matters so that the current 
through them is approximately in phase with the P.D. of the 
alternator. An ordinary wattmeter would then measure the 
power spent in cable and choker with fair accuracy. The 
watts spent in this ironless choker can be determined by 
C?r, and deducted from the wattmeter reading. Prof. Ayrton 
agrees with me in thinking that the method here described is 
even better than the one he suggested in last week's /lectrician, 
in which the cable and ironless choker were in parallel. 

As the P.D. of the alternator would only require to be a 
small fraction of that between the inner and outer conductors 
of the cable, there would be no need to use transformers for 
reducing the P.D. on the pressure-coil of the wattmeter, or to 
extend the experiment over several hours to get a reading. 
An electrostatic voltmeter would, of course, be used to 
measure the pressure to which the cable is subjected. 

I hope to give a description of a choker of variable 
inductance, without zron, in the discussion on Mr. Mordey’s 
Paper. 

Before concluding, I may remind you that the method here 
suggested enables cables to be tested to much higher pressure 
than that produced by the alternator used, and this without 
the use of step-up transformers.— Yours, &c., 


London, Jan. 28. T. MATHER. 


COYERING ELECTRIC CABLES 


MACHINERY FOR 
á WITH LEAD. 


From the time of the very earliest experiments made by investi- 
gators in the transmission of electric currents, the great advantges 
offered by the provision of a lead protecting covering encasing the 
insulating material has been recognised wherever circumstances 
made it desirable that bare conductors should not be employed. As 
early as 1845 we find Messrs. Wheatstone and Cooke taking out a 
patent for protecting wires covered by a variety of insulating 
material and having an outer protecting coating of lead, this coating 
being in the form of a lead strip wound spirally along the conductor 
aud afterwards soldered along the edges. Since that time, when 
the lack of appliances for providing a continuous covering made this 
expedient necessary, to the present time, when cable manufacturers 
use large hydraulic presses giving up to 4,000 tons effective pres- 
sure, the iead protecting covering has stoud highly in the estimation 
of all electricians to whom the use of conductors covered with insu- 
‘lating materials has been necessary. Besides being impervious to 
moisture, the covering of lead has the other equally desirable advan- 
tages that it does not impair the flexibility of the cable, that the 
cable can be jointed easily, and that in ordinary circumstances the 
covering does not readily deteriorate when laid underground. 
With the rapid development of electrical science following upon 
Messrs. Wheatstone and Cooke’s inventions, the need for suitably 


—— HÓA —— ————— — —— — á— 


protected conductors became more and more pressing, and the patent 
records, both of this country and America, give evidence of many 
serious attempts to provide suitable appliances for the production 
of a homogeneous and seamless covering in the form of an 
extruded lead pipe, such as was made at that time by hydraulic 
pressure. One method adopted was to fasten one end of the 
conductor to be covered with lead to the end of the core in the 
hydraulic press upon which lead pipe was made, the core being 
somewhat larger in diameter than the cable to be covered. The 
conductor was laid out on a long bench having conveying rollers 
spaced at euitable intervals along its surface, and, as the lead from 
the pipe diem was forced out in the form of a pipe, it travelled along 
encasing loosely the conductor. When the length of cable laid out 
was covered the end next to the pipe press was cut off and the lead 
pipe formed was tightened on the cable by being passed through 
a die such as is used for drawing pipes, or through rollers. This 
system was both slow and cumbersome, and failed in many respecta 
to satisfy the requirements of the time. Only comparatively thort 
lengths of cables could be covered in this way, ка frequent 
jointing and consequent increased risk of failure of the cable at these 
points. The lead pipe was made at a temperature of nearly 400 F., 
which destroyed insulating materials in most cases and rendered the 
cable useless, Ап improvement was effected by substituting a wire a 


"т 


ДИ 


few yards long for fixing to the core of the lead press. The cable being 
fixed to the free end of this wire it was possible to pass the lead pip: 
through a water trough and cool the outside before it passed over the 
cable. Even with this improvement, however, the process had only 
a limited application, both as tothe length and size of the cable to be 
covered. It was also common among manutacturers of conductors 
to purchase lead pipes made in the ordinary way and draw the cable 
to be protected through these, tightening them by means of rollers or 
a die as described above. 

The very rapid development of electrical appliances which followed 
upon the introduction of electric lighting, and, latterly, of the 
telephone, made other methods imperative if cable manufacturers 
were to be able to cope with the demands made upon them, both in 
respect to the length and the size or number of the conductors. 
Cables were required up to 3in. and 4in. diameter, and in lengths 
which were quite impossible of production by any of the older 
methods. Mr. Alexander Wylie, of Johnstone, who had for many 
years been associated with the late Mr. John Weems, of Johnstone, 
the patentee of an improved type of hydraulic lead press, was con- 
sulted on the subject by some of the more important cable manu- 
facturers of the country, and, after a considerable time had been 
passed in experiment, he succeeded in inventing a bydraulic lead 
press for covering cables with lead, which practically met the very 
exacting requirements of users of cables: One of the foremost con- 
ditions was that the lead covering should be made ‘in any length 
required without joint. Another was that the tube should be con- 
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centric and put on the cable in such а way as neither to fit too 
loosely nor to р the cable and thus impair the value of the 
insulating material used. It was also necessar 

covered should not take so long in its p e 
that the high temperature of the pres3 destroyed the insulating 
material. And all these conditions had to be fulfilled by a machine 
which would work at a rate of speed and cost approximating to the 
speed and cost at which ordinary lead pipes were made. Another 
important essential point is the rapidity by which a change from one 
size ot cable to another cau be effected, and this can now be done 
within a quarter-of-an-hour. 

All of these conditions, after many years of experiment and practical 
working of lead cable presses, has Mr. Wylie been able to meet satis- 
factorily in the latest type of lead press illustrated on opposite page, 
which are specially applicable for the covering of cables with a lead 
tube of any desired thickness. The cables, after being finished and 
insulated, are passed through the hollow core or point and the die 
of the lead press. These cores and dies are easily interchangeable, 
and the cable maker has a complete set of these for cables of different 
diameter and different thicknesses of lead. The arrangement of the 
core protects the cable from the pressure which is necessary to 
squeeze the lead on to the cables, АП the lead tube can be made to 
fit tightly or slackly as may be desired. The lead is melted in a 
lead-pot, and flows into the container in a molten state. Any oxida- 
tion or impurities are skimmed off the surface and allowed to 
solidify under a slight pressure of the press to expel any air collect- 
ing therein, due to contraction of the molten metal in cooling. When 
the lead is sufficiently set, the pressure is supplied to the hydraulic 
ram of press by hydraulic pumps driven by electric motors orany other 
power, and this raises the container containing the lead up against 
the top lead ram. The lead having no means of escape is forced out 
as а tube between the core and die, clasping the cable. When the 
container is half empty or empty the hvdraulic ram is reversed, the 
container is refilled with molten lead, and the same operation is 
repeated, covering cables in any lengths. The lead containers, core 
and die boxes are steam heated or cooled by water, and therefore 
they can be regulated in temperature. This is of the utmost import- 
ance in the covering of cables with lead, to ensure uniform flow of 
lead all round the cores and dies, and equal thickness of lead all 
round the circumference of the lead pipe produced on the cables. 

That Mr. Wylie has been successful in the resülts he aimed at is 
amply testified to by the fact that there is no cable manufactory of 
any great importance in the country that has not these lead pres:es 
at work. One firm have no leas than eighv presses, varying in size 
from 13in. diameter of ram giving a gross pressure of 260 tons, t» 
33in. diameter of ram giving a total pressure of 2,600 tons. One of 
the largest hydraulic presses in this country used for any purpose was 
a cable-covering lead press recently made by Mr. Wylie's firm with a 
33in. diameter ram, capable of being worked up to a pressure of 
5 tons per square inch, and giving a gross pressure of 4,000 tons. 
This press could turn out a pipe over 16 cwts in weight at one 
charge. The pipe formed in the various charges were of course made 
in one continuous length. Cable covered with lead pipes on this 
principle are made from jin. to 4in. diameter, and of thicknesses 
varying from „їп, up to jio. thick, according to the size of the pipe 
required to suit the cables to be covered. The presses are made 
under Mr. Wylies supervision by Messra. John Wileon & Son, of 
Johnstone who also manufacture all the necessary auxiliary 
machinery, including hydraulic cranes for lifting and removing the 
portions off the machine which require to be handled, and specially- 
strong hydraulic pumps with forged-steel pump barrels, gunmetal 
lined, made for being driven directly by a steam engine fixed on 
throw shaft or by electric motor. 


sue? the lead press 


LEGAL INTELLIGENCE. 


City of London Electric Lighting Co. (Ltd.) v. Corporation 
of London. 


This case came before the Court of Appeal (the Master of the Rolls and 
Lords Justices Collins and Romer) on Monday and Tuesday on the appeal 
of defendants from the order of Mr. Justice Farwell of May 3, 1900. 

Mr. SWINFEN EADY, Q.C., for the appellants, said plaiutiffe, the City 
of London Electric Lighting Co. (Ltd), by their statement of claim sought 
a declaration that defendants were bound by certain electric lighting 


agreements. That was the whole relief claimed. Defendants’ case was 


that th» Corporation were not bound, as certain members of the Com- 
missioners of Sewer3, to whose position the Corporation were successors, 
were interested in the contracts contrary to the statute, and that the 
contracts were thereby voided. Mr. Justice Far well decided in favour of 
the company on the grounds that the class of contracts which the 
statute made void if the Commissioners were interested in them were con- 
tracts for works аз distinguished from contracts to supply gas, water or 
electric energy, and thit the persons interested were only interested as 
shareholdera in the company. Тае contention on behalf of the appellants 
was that the learned judge in the Court below was wrong on both points. 


that the cable to be ` 


The question turned on the construction of the Commissioners of Sewers 
Acts of 1848 and 1851. The contracts in question weteentered into in 1890 or 
1891 with the Brush Electrical Engineering Co., of which the plaintiffs 
were assignees, and had been acted upon by both parties. There were 
three separate contracts for the lighting of the central, eastern and 
western areas of the City of London. As regarded the central and 
western parte, at the time the contracts were made there were among the 
Commissioners of Sewers certain aldermen and common councillors who 
were also shareholders in the Brush Electrical Engineering Co. (Ltd.) with 
whom the contracts were made, the suggestion being that if they were 
members of the company which entered into the contract, the contract was 
null and void. The third contract was entered into when no member of 
the Commissioners of Sewers or aldermen or common councillors was u 
member of the contracting company, but subsequently certain share’ were 
taken in the plaintiff company by members of the Corporation, and 
the suggestion was that even that fact rendered the contract null 
and void, In the case of the eastern district the original contract 
became, vested, later in the plaintiff company, of which some members 
of the Corporation were shareholdera, апа the case for the defendants was 
that they made the contract null and void ab initio. The case for the 
appellants was that, under the Commissioners of Sewers Act of 1848, if 
any alderman or common councilman was directly or indirectly interested 
in any contract for works, &c., with the Commissioners, such contracte 
became null and void. The learned counsel contended that a shareholder 
in a company was a person interested in the company. These contracts 
were not merely contracts to supply electricity, but contracts to execute 
“works in respect of which there was a detailed specification which was 
not to be departed from. | | | 

Mr. DANCKWERTS, Q.C., argued on the same side. 

Mr. CRIPPS, Q.C., for respondents, upheld the decision of Mr. Justice 
Farwell, contending that the prohibition applied only to contracts for 
works, and not of supply, as otherwise it would be in the power of any 
common councilman, by taking shares in the contracting company, to 
plunge the City in darkness, | 

Mr. SWINFEN EADY, Q.C., having been heard in reply, their lordships 
reserved judgment. 


Lane v. Blliott Bros. 


Mr. Justice Ridley gave judgment last werk in this interpleader issue. 
The case was reported in The Electrician, of Jan. 18. 

M-. Justice RIDLEY said the point argued in the case turned upon 
the particular description of the oompany. The company of Fowler- 
Lancaster was originally constituted in 1894 as the Fowler-Lincaster 
Co. (Ltd.). It was wound up in 1897. Then the New Fowler- 
Lancaster (Ltd.) was formed and debentures wereissued. On Jan. 31, 
1893, it was intended that the name of the New Fowler-Lancaster 
(Ltd.) should be dropped so far as the word New” wa: con- 
cerned, and a special resolution to that effect was passed. By some 
omission on the part of the secretary of the company he did not obtain 
the approval of the Board of Trade to the change, and the result was that, 
in point of fact, the name technically remained as that of the New Fowler- 
Lancaster (Ltd.) In the meantime the goods in respect to which the 
defendants in this action, Messrs. Elliott Bros, set up their claim, had been 
ordered by Fowler and Lancaster in the name of the Fowler-Lancaster (Co. 
(Ltd.). Oa Jau. 20, 1900, the plaintiff was appointed receiver for the 
debenture-holdera and the question arose as to whether he was entitled to 
claim on behalf of ths debenture-holders the debt which was due from the 
Brighton Corporation. His lordship, having reviewed the different 
décisions on the point, was of opinion that the debenture-holders haa 
right to take the money in question, and accordingly entered judgment for 
plaintiffs. 

It was arranged that the money should remain in Court for a fortnight 
pending notice of appeal. 


Winding-up Order. 


Mr. Justice Wright yesterday granted an order for the voluntary 
winding-up of the Coventry Gas Fittings, Electrieal and. Engincering Co. 
(Ltd.) under the supervision of the Court. A scheme of reconstruction is 
before the shareholders, which, it is hoped, may be carried through. 


Reduction of Capital 


A scheme was placed before Mr. Justice Wright yesterday for a reduc- 
tion in the capital of the Electricity Supply Co. for Spain, and the scheme 
received his lordship's approval. An order on the terms asked for by the 
company was granted. 


* 


BOOKS RECEIVED. 


Coples of any of the undermentioned works can be had from The Electrician Office 
post free, on receipt of published price. i 


“ Practical Electro-Chemistry.” Ву Bertram Blount. (London : 
Archibald Constable & Co.) 15s. | 

* Proceedings wf the Royal Society.” No. 440, Vol. LXVII. 
(London: Harrison & Sons.) 23. , 

“Electricity.” By J. D. Everett, F.R.S. An expansion of Everett's 
„Deschanel,“ Part III., on the lines of modern electrical theory. 
(London: Blackie & Son.) 4s. 6d. 


“ The 26th Report of the Pardue University for the year ended 
June 30, 1900.“ (Indianopolis: W. B. Burford.) 


“The London Manual.” Edited by Robert Donald. (London: 


Edward l. loyd, Ltd.) 18. 64. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 
APPOINTMENTS VAOANT AND FILLED. 


Ayr Corporation invite applications for the position of manager of 
tramways. An advertisement contains f urther particulars, and appli- 
cations must be sent in to the town clerk (Mr. A. G. Young), Council 
Chambers, Ayr, by Feb. 2. - 

Devonport Corporation require a chief assistant engineer to the 
borough electrical engineer. An advertisement gives further par- 
ticulàrs, and applications must be sent to the town clerk (Mr. A. B. 
Pilling), Municipal Offices, Ker-street, Devonport, by Feb. 17. 

Paisley Corporation require an engineer to take charge of the 
working and management of their electricity works. An advertise- 
ment contains further particulars, and applications must be lodged 
with the town clerk, Municipal Buildings, Paisley, by 31st. inst. 

A draughtsman, with a good training in a mechanical engineering 
works, is required for the radford Electricity Department. Appli- 
cations to city electrical engineer (Mr. R. A. Chattock), Town Hall, 
Bradford. See advertisement. 

Charge electricians and switchboard attendants are required for 
extra high-tension power station and sub-stations operating electric 
tramways. See advertisement. 

Manchester Electricity committee require an assistant mains 
engineer. An advertisement gives further particulars, and ap lica- 
tions (addressed to chairman) must be delivered at the Town all, 
Manchester, by Feb. 5. 

East Ham District Council require an outdoor assistant for their 
electric lighting and tramway department. Applications to engineer 
(Mr. W. C. Ullmann), 94, High-street, East Ham, London, E. See 
advertisement. i 

Jandus Electric Co. (Ltd.), Hartham works, Hartaam-road, Hollo- 
way, N., require an assistant tester. See advertisement. 

Sunderland Borough Council require a principal for their muni- 
cipal technical college, Salary £500 per annum, Applications by 
4 p.m. of Feb. 28. 


Major F. G. Bowles, R E., has been appointed superintending 
. engineer of the Southern District of the Post Office. 

Mr. L. R. Lee has been promoted from assistant mains engineer to 
mains engineer at Manchester, at a salary of £300 per annum. 


Alleged Theft of Telephone Wire.—At the Marlborough-street 
(London) Police Court а labourer named Conolly was charged with 
stealing 23 lengths of telephone wire, each measuring 110yds. 
(value £3), the property of the National Telephone Co. Mr. A. 
Newton, who prosecuted for the company, said thefts of the com- 
pany's wire from public places were of frequent occurrence, and the 
matter was serious, as communication was stop ed from point to 
point. In the present case the wire stretched from Carburton- 
street to Clipstone-street, W., and communication between King’s 
Cross and Paddington was in consequence stopped. Prisoner had 
been employed in putting the wire up, and therefore understood how 
to get it down. He wore a cap like those worn by the men in the 
employ of the company, and was allowed to go on roofs of houses. 
Remanded on bail of £50. 
.. Ayr.—The Burgh electrical engineer (Mr. Atthur J. Fuller) has 

been authorised to complete the arrangements for the supply of 
electric current to the Glasgow and South Western Railway for 
lighting their station, engine sheds, &c., at Ayr. 

Baker-street and Waterloo Railway.—Mr. T. L. Johnson, of 
Cleveland, Ohio, denies that he has acquired this undertaking from 
the London and Globe. | 

Bangor (Ireland).—A deputation, consisting of Dr. Todd and 
Mr. W. P. Adams, the solicitor and electrical engineer of the North 
Down Tramway Co., gave particulars to the Council last week 
regarding the company's electric lighting scheme. The Council 
were favourable to the principle of the scheme, and sanction is 
likely to be given. | 

Barnes.— The Council have decided to oppose the London United 
Tram way's scheme to construct electric tramways from Hammersmith 
Bridge across Barnes Common. The line from Putney to Richmond 


through Barnes апа Mortlake was approve’: but objection is raised. 


to the proposed terms of purchase. The Surrey @unty Council are 
also to be invited to assist in opposing the scheme. 


Barnsley.—Arc lighting is to be adopted in seven additional 
torong Manei and 20 Bray’s and 28 ordinary gas lamps are to be 
removed. | 


Blackpool.—A Board of Trade inquiry was held here on Monday 
by Mr. A. P. Trotter into the application of the Council to borrow 
£76,780 for the construction of a portion of the electric tramways 
authorised by the Corporation's tramway order (1899) and also of 
£5,500 for building an accumulator house, offices, and car shed. 
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The tramway is to run round the district of Marton, and will be over 
2 miles in length. Technical details were supplied by the borough 
electrical and tramway engineer (Mr. R. C. Quin) and the borough 
engineer and surveyor (Mr. J. S. Brodie). There was no opposition. 

Bradford.—An inquiry was held here last week into the applica- 
tion of the City Council to borrow £140,000 for electric lighting 
extensions. The town clerk (Mr. F. Stevens) appeared in үр 
of the application, and plans and technical details were supplied by 
the city electrical engineer (Mr. R. A. Chattock). From the esti- 
mates it appeared that £28,700 of the sum required was for engine 
and boiler houses, coal stores and a coal siding ; £2,800 for a new 
chimney ; £1,400 for additions to offices, stores, meters and mains 
departments ; £14,400 for six boilers fitted with superheaters and 
mechanical stokers ; £2,000 for economizer, brick work and founda- 
tions ; £2,500 for steam, exhaust, and feed piping, valves and tanks; 
£300 for feed pumps and fittings; £4,400 for coal and ash conveyors 
and elevators ; £19,000 for two steam engines, fittings and founda- 
tions ; £11,000 for two 1,000kw. electric generators ; £6,000 for con- 
densing plant and foundations; £1,200 for an overhead 30-ton 
travelling crane ; £690 for machinery for repair shop; £1,800 for 
switchboard and instruments; £30,000 for mains; £10,000 for 
metera; £2,000 for public lighting of tram routes; and £1,810 
for alterations to existing generating machinery. There was no 
opposition. | 

Brighton.—After considering the report of the town clerk 
E F. J. Tillstone) on the application of the Brighton and Rotting- 

ean Seashore Electric Tramroad Co. for authority to construct a 
tramroad in continuation of Mr. Magnus Volk’s electric railway, the 
Works committee recommend that the permission be not granted, and 
thatasthe company have not complied with the notice from the 
Corporation of Sept. 1 last, they be informed that the Corporation 
will proceed to exercise the statutory power conferred upon them to 
remove so much of the company's tramroad as may be necessary to 
enable the construction of an additional groyne and extend the 
existing groynes as described in the said notice. 

Bristol.—The salary of the borough electrical engineer (Mr. Н. 
Faraday Proctor) has been increased to £600 per annum, with & 
further increase to £700 on Jan. 1, 1902, on condition that the 
engagement is for two years from Jan. 1 last, a condition to which 
Mr. Proctor has agreed. 

Croydon.—At a meeting of the Borough Council last week the 
Lighting and Electricity committee recommended that the borough 
electrical engineer (Mr. T. H. Minshall) be granted leave of absence 
to pay a visit to the United States in the spring to investigate 
electrical progress in that country. The matter was referred back. 

Oustoms Charges.— Machinery and component parts thereof to 
be worked by electric power, and including belting of all materials 
for driving machinery, is admitted free into India, the component 
parts being only such as are indispensable for the working of the 
machinery and not adapted for any other purpose. This regulation 
applies only to machinery and component parts made of metal. А 
duty of 5 per cent. аф val. is imposed upon instruments, apparatus, 
and appliances and parts thereof used in electric lighting, galvanic, 
telegraphic, and telephonic working, except upon ышар instru- 
ments and apparatus and parts thereof via imported by or under 
ne orders of a railway company or as part of a passenger's personal 
uggage. 

Dublin.—The Electric Lighting committee further considered the 
question of the amendment of Mr. Hammond's specification of the 
proposed generating station at the Pigeon House. The chairman 
(Mr. Richard Jones) protested that the reduction of the estimates 
would not be in accord with the dignity of the Corporation, and it 
was finally decided to invite the Council to make application for a 
supplementary loan. | | 


Eastbourne. —Application has been made for power to borrow 
£50,802 further for the erection of new electricity works at Rose- 
lands, and for new transformers, plant, mains, public arc lighting, &c. 
The extensions are to be carried out under the direction of the : 
consulting engineer (Mr. W. C. C. Hawtayne). The cost of the original 
extension scheme was £33,412, “2 

Edinburgh.—The Electric Lighting committee reiterate their 
recommendation that a deputation of five be appointed to visit 
English towns (London, Oldham, Bolton, and Brighton) to obtain 
information in connection with condensing plant at the McDonald- 
road station. | 

Farnworth.—The District Council have placed a contract for 
ad cars to the specification of Messrs. Licey, Clirehugh and 
Fatality on the Central London Railway.—At Westminster, 
on Friday last, Mr. John Troutbeck held an inquest on Albert 
an а ganger of the Central London Railway Co., who died 11 
King’s College Hospital from injuries sustained on Dec. 25. 

HENRY WELLS, permanent way inspector, said he was pointing out t» 
deceased a little job he wanted him to do that night. He was standing 
near the crossing, about 2yd. from deccased, who was on а piece of timber 
when he (witness) accidentally touched the current-rail with his 2ft, rule 
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which was metalled down all the way. In a moment there was a flash, 
which temporarily blinded witness, and he could not see the deceased, 
although he heard him fall. He really caught the two rails with his rule 
at the same time. 

Mr. Hott, engineer-in-charge of the permanent way, said if a man stood 
with one foot on the current rail and the other on the running rail the 
current would go through him, but, the voltage being only 500, would not 
necessarily kiil him. 

Mr. E. M. MALEK, assistant power engineer, said he did not think deceased's 
clothing was set alight by the flash which Wells had spoken of. He 
thought that was only an instantaneous spark, and he did not believe that 
that flash set fire to Pantling. The deceased must have stumbled 
perhaps through being startled, and made a second short circuit. There 
was no section of the line cut out on this particular night. The permanent 
way was inspected, and he believed no actual work was done on it until 
the current was cut off. At that very point the permanent way inspector 
was telling deceased, who was the ganger, what he wanted done somewhere 
else ; but he was demonstrating what the job was when this happened. 
Anybody might receive a shock. 

Medical evidence was given to the effect that only a few of the burns 
were the result of the clothing catching fire, the othera having been caused 
by electricity. The man’s hands and forearms were charred. 

The CoRoNER said the case was an important one. As to whether any 
alteration could be made, that was beyond them as a jury, and was a 
matter for the Board of Trade, which had already had its attention called 
to the matter. A verdict of accidental death was returned. 


Fulham (London)— The electricity supply works are nearing 
completion, and the contractora were, in accordance with custom, 
to have entertained the councillors and others to a banquet. The 
e of our Queen has, however, caused the abandonment of the 
unction. 


Glasgow. — The general manager of the tram ways department 
(Mr. John Young) presided over the annual social gathering of a 
section of the employes of the department on Thursday evenin 
last, and in the course of some remarks predicted that they woul 
have 400 electric cars running by-May next. 


Greenock —There are at present 172 customers of the electricity 
department, representing an equivalent of 13,784 lamps connected. 


Hendon (Middlesex).—The Hampstead Electric Lighting com- 
mittee are coneidering a communication from Hendon as to the 
supply by Hampstead to the Hendon district of electric current fora 
number of years, and asking the terms upon which such supply 
would be given. 


Leith —The Council have agreed to bear the cost of bondiog the 
tramway rails in Leith-walk and Constitution-street, provided the 
Edinburgh Street Tramways Co. agree to widen the space between 
the two lines of rails in Leith-walk, and on condition that“ if and 
when the tramways are required by the Corporation, the cost of such 
bonding shall be held as already paid.” 


Maidenhead.—The adjourned meeting of ratepayers to consider 
the electric lighting scheme of the Council was held last week, and 
after much discussion a resolution that it was inadvisable to expend 
о on electric lighting was declared lost by the mayor on a show 
of hands. 


Manchester. — The Tramways committee recommend the Council 
to increase the salary of the general manazer of the tramways 
department (Mr. J. McElroy) from £400 to £500 per aunum. 


Mansfield.—The Council have purchased the site for electricity 
works from the Duke of Portlaud. | 


Mexico.—The imports of electrical goods into Mexico in 1899 
showed an increase of £1,500 in favour of that year over 1898, 
owing to the introduction of electric lighting in many of the large 
stores and private liphting both in the city of Mexico and in many 
of the towns of the different States of the Republic. "There isa 
demand for all kinds of machinery and tools used in mining. The 
extension of the telegraph service throughout the Republic is 
proceeding steadily. 

Middleton.—A contract for feed pump, steam pipes, superheaters, 
economirers, &c., has been placed on the recommendation of the 
engineers, Messrs. Lacey, Clirehugh and Sillar. 


Municipal Issues.—Eastbourne Corporation have decided to issue 
£132,700 new corporation three per cent. stock for electric lighting 
and other works. 

Sutton Coldfield Town Council require to borrow £25,896 for 
electric lighting purposes; offers to town clerk. 


Municipal Telephony.—4A report has been received from Mr. A. R 
Bennett by the Sunderland Corporation on the question of establishing 
a municipal telephoneservice. It is estimated in the report that with 
а subscription of 300 members the service would be remunerative. 

The town clerk of Hull (Mr. E. Laverack) hes issued a circular 
to the effect that, in view of the high charges now made and the 
indifferent services rendered by the National Telephone Co. within 
the Hull telephone area," the Corporation are prepared to establish 
ani maintain a municipal telephone exchange for Hull and the 
adjoining districts, including Beverley, Cottingham, Brough, El- 
loughton, and Hessle, if a sufficient number of persons are 


prepared to become subscribers," It is proposed to charge an inclu- 
sive rate of £6. 68. per annum ora “toll” rate of £3 per annum, 
and one penny for each call, other subscribera without any charge. 
The advantages offered by the Corporation are “ speedy connection, 
clear and distinct speech, no disturbance by other voices, nor by 
crackling, ing, or otl.er disagreeable noises, and private conver- 
sation —4e., the subscribers voice, will be heard only by the per: 
son in communication with him." Details of this ideal system are 
wanting. . 

Nairn.—A Pe meeting to consider electric lighting 
matters was held here last week, and unanimously decided to call a 
ratepayers’ meeting, and to invite the engineer (Mr. Purvis) to attend 
to give particulars of his scheme. : 

Nottingham.—The Health committee recommended t^e Council 
last week to authorise the building of a 12-cell refuse destructor at 
Raaford instead of a 6-cell one as originally proposed, and that 
application be made for borrowing £5,000 additional for the purpose. 
An amendment by Sir John Turney (chairman of the Electric Light- 
ing committee) that a joint committee of the Health and Electricity 
committees consider and report upon the matter was carried. 


Paisley.—A special meeting of the Council was held on Monday 
to consider Mr. W. M. Murphy's proposals for the construction of 
electric tramways in the district. After discussion the meeting was 
adjourned to enable Mr. Murphy to submit some modifications of his 
latest scheme. 


Peterborough.—On Friday the Couacil decided to apply for 
sanction to borrow £11,000 further for electric lighting. 


Private Bills Legislation.—The promoters of the North-East 
London Electric Railway scheme, which was unopposed on standing 
orders stage, have complied with the standing order of the House of 
Commons. 2 

The Piccadilly and City Electric Railway Bill being unopposed, 
has been passed by the examiners. E ES 

In the case of the West and South London Junction Railway Bill 
a memorial alleging non-compliance with the standing orders was 

resented on behalf of the Duke of Northumberland аай others. 
he bill proposes the construction of an underground electric line 
from Paddington to Kennington via Marble Arch, Hyde Park 
Corner and Victoria. The matter has been referred to the Standing 
Orders Committee. | 

The Metropolitan Railway Bil and the Metropolitan Electric 
Supply Bill have been passed by the examiners. ч 

The consideration of the London County Council (Tramways and 
Street Widenings) Bill, which is opposed, has been postponed until 
February. | 

The memorials against the Brompton and Piccadilly Cireus 
Railway (Extensions) Bill and Metropolitan District Railway Bill 
have been withdrawn. | 

The Brighton Corporation Bill, the City and South London Rail- 
way Bill, the Islington and Euston Railway Bill, and the Shannon 
Water and Electric Power Bill have also been passed by the examinera. 
In the case of the Kingston-upon-Thames Corporation Bill, there 
being no appearance, the measure was marked “ dead." 

The engineers of the proposed Manchester and Liverpool Electric 
Express Railway have issued estimates of the cost of the scheme. 
The total length of the line from Deansgate, Manchester, to its 
termination in Liverpool is 34 miles 3 furlong: The estimated 
cost of construction is £1,776,821, compared with 41, 748, 910, 
the estimate of last year’s scheme. The cost per mile for 
laying the permanent way, which was last year was put at 
E18, 000 per mile, is now reduced to £13,500, and the cost 
of the stations, which was estimated at £67,600, is now brought 
down to £30,000. The cost of viaducts, which under last 
year's scheme would have absorbe 1 £175,300, is now put at only 
£72,868, whilst tunnelling is also reduced fro £61,200 to £55,360. 
The savings effected by these alterations are more than absorbed by 
public improvements Thus in place of 48 bridges over or 
under public roads, estimated to cost £36,200, it is now proposed 
fo provide 108 bridges at a cost of £120,410, whilst accommodation 
bridges, which were estimated to require the expenditure of £14,310, 
will now be put up at a cost of £80,750. Although 30 acres less 
land will be required for the new scheme, the cost of acquiring it is 
estimated to absorb £558,515, compared with £451,600. The capital 
required to be raised for the new scheme is £2,100,000, an increase 
of £100,000 compared with the rejected scheme. 


Protection of Switchboards.—At Greenwich (London) Police 
Court on Friday last, before Mr. Kennedy, the Blackheath ard 
Greenwich District Electric Lighting Co. (Ltd.) were summoned, 
at the instahce of Mr. J. Owner, one of Her Majesty's Inspectors of 
Factories, on the ground that at their works at River-terrace, East 
Greenwich, a person named Robinson was killed in consequence of 
the company having neglected to fence securely certain dangerous 
machinery upon the premises ; with having failed, as occupiers of 
such premises, to enter an accident in the register of accidents within 
one week of its occurrence ; and that certain machinery dangerous to 
pereons employed there was not securely fenced. The inquest on 
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the deceased man Robinson, a carpenter, was fully reported in The | 
Electrician for Oct. 26 and Nov. 2, 1900. Robinson was killed on 
Oct. 22 last by an electric shock, which, the jury found, occurred 
through the absence of proper supervision on the part of the Black- 
heath Company. 

Mr. Gray, for the Treasury, said the defendant company supplied 
electric current for light and power at a voltage of 2,750. The circum- 
stances of the case were that the company thought it right to put a hand- 
rail— he suggested that it was a ridiculous thing—round the switchboard. 
The man Robinson had taken one bolt out of the switchboard—the switch 
being then live "—-and then came to another bolt, the distance between 
which and the live metal was about 34in. The deceased, he contended, 
would in all probability have refused to touch the bolt had he been aware 
of the great danger. Не had his left band on the bolt, and endeavouring 
to rise his right hand came against the bar, the result being his 
instantaneous death. The position was aggravated by the fact that there 
had previously been à death through this very switchboard. The summons 
in the present case was taken out under the Factory Act, 1878, sec. 5, 
sub-sec. 3, as amended by sec. 6, sub-sec. 2, of the Act of 1891, setting out 
that all dangerous parts of machinery shall be either securely fenced or b2 
in such a position or of such construction as to be equally safe to every 
person as they would be if securely fenced. He thought that all he had 
to do was to bring the case within that section. 

Mr. WoNTNER, for the defence, said that the first death referred to was 
that of the person who actually made the switchboard, and who was actually 
taken into the employ of the defendant company to look after it. He 
contended that the act was not in any way intended to protect those 
persons who were supposed to be ekilled and actually working upon the 
machinery. The switchboard in question was placed in а raised gallery, 
to which no one was allowed to go but persons who had to work it. 
It was ieolated. . With regard to the deceased man Robinson, his 
instructions were that a new plan was to be adopted, and between the 
time of the two accidents every precaution was taken to guard people 
employed upon this particular gallery, as well as other persona. The 
floor was enlarged, and it was decided to put up this second handrail close 
to the panels, and it was while engaged upon thia latter work that 
Robinson, who was in the employ of the master carpenter employed by the 
company, met bis death. The danger was explained to him, and in order 
that the work might be done with absolute safety Robinson was instructed 
to до it on Sunday morning. It was in absolute disobedience to orders 
that he touched the switchboard. The question to decide was whether, 
under the act, it was absolutely necessary that the switchboard should be 
protected when every possible precaution was taken. The company were 
most anxious that everything proper should be done, and had gone to 
Sir Frederick Bramwell, who was giving them a new design for a board. 

Mr. JOSEPH OWNER, examined as to the construction of the switchboard, 
said the handles had been raised 14in. after the first fatality. 

Prof. C. V. Boys eaid that the switchboard was an inherent and essential 
part of the whole machinery, and could be, in his opinion, properly called 
a dangerous part of the machinery. The protection of the switchboard 
was feasible ; it was not at all necessary that exposed highly-charged 
metal should be dotted about all over the face of a switchboard. If there 
had been no bare copper parts or the front of the switchboard the accident 
could not have happened. | | | 

Mr. JAMES SWINBURNE eaid it was impossible for all the exposed metal 
parts to be dead.“ Any individual panel might be made safe. It was 
not necessary to have bare parts that were dangerous on a switchboard, 
and he thought it was a mistake to have them. In his opinion, the pre- 
cautions taken— such as having the board in the most inaccessible part of 
the building, a railing round it, an inliarubber mat, and the warning of 
people not to go there— were not sufficient. They were good extra 
precautions, but the right way to begin was by making the switchboard 
itself safe, and there would be no difficulty whatever in doing so—it was 
merely a question of arranging the switchboard so that no highly charged 
metal was exposed, not only to the passers by but to persons working the 
switchboard. He did not think a switchboard constructed on the principle 
of the one in question was safe even to a skilled man, as even, the most 
skilled had moments of inadvertence. He did not say that this switch- 
board was particularly bad, he thought that the fault was very general 
in switchboards. A switchboard should be so made that the operator 
could work it in safety. This switchboard was ordinarily safe, but it 
was dangerous to those working it, aud exceedingly dangerous to men 
repairing it. | 

The case was then adjourned for a fortnight. 


St. Vincent.—The revenue of the telephone department on this 
island for the year 1899, just announced, was £429, expenditure 
£359, excluding capital charges for the construction of the system. 
In the great hurricane of 1898 the overhead telephone lines suffered 
severely, necessitating a considerable expenditure upon their 
replacement. 


Salford.— An arrangement has been come to with the Manchester 
Corporation in regard to the tramway question. From April 28 
next to May 31, 1902, the Salford Corporation are to have the right 
to run cars with horse traction over the tramways from the borough 
boundaries on Regent, Albert, and Blackfriars Bridges to the 
junction of Deansgate and St. Mary’s Gate at the rental per mile of 
single track now paid by the Manchester Carriage and Tramways Со. 
to the Manchester Corporation, with the addition of 4d. per car mile 
of the traffic of the Salford Corporation over such tramways. The 
Manchester el кер. are to construct and electrically equip before 
the end of April next, at the cost of the Salford Corporation, the 
tramways in Bury New-road between the boundary of the city and 
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Salford, and between the Salford boundary and Prestwich. An 
arrangement for working the cars has also been come to. ES 


Scarborough.—Last week the sub-committee appointed to consider 
the acquisition of the undertaking of the Scarborough Electric Supply 
Co. (Ltd.) presented a report recommending that the purchase be 
made upon the terms settled by the committee. It was, however, 
resolved that the matter be deferred for further consideration. 


Seoul (Corea).—4Au American syndicate has placed with Messrs, 
Collbran and Bostwich, of Seoul, a contract for the supply of lighting 
plant for a supply station with a capicity of 2,000 16 c.p. lights 
and 15 ares. The station is now in course of construction. Ia our 
issue of Aug. 24 we gave some particulara of the street railways of 
Seoul. Some extensions of these lines is now in course of construction 
to the extent of 14 miles of track, and a full duplicate plant equip- 
ment is now en route to Corea, including 15 additional cars. The 
plant is wholly American. Already 15 cars are running —12 motor 
cara and three trailers. The Seoul Electric Co. which owns the rail- 
way lines, has also a private telephone service consisting of 10 miles 
of line and 15 stations. The correspondent who supplies the above 
information informs us that all demands for electrical supplies in 
Corea are met by local agents established at Seoul. ; 

The charge for local telegrams over the lines owned by the Imperial 
Corean Government is a uniform one of 10c. (about 25d.) per word 
to any part of the country. The State owns 1,70) miles of telegraph 
lines, and there are 22 telegraph offices in the country. 


Serious Charge. At Arundel, last week, Walter Vernon Scott and 
Charles Willis were charged with unlawfully conspiring to defraud 
their employers, the Brush Electrical Enginering Co, of moneys 
amounting in all to about £135, and with making certain false 
entries in the books and sheets of the company. The nature of the 
charge was that Scott and Willis had conspired to insert in the 
weekly wages sheets fictitious names purporting to represent work- 
men employed on outside jobs, with the result that the company had 
been called upon to pay considerable sums of money. Prisoners 
were committed for trial, bail of £50 being allowed in each case. 


Shanklin (I. W.)—Some time ago the local gas company refused 
to reduce the price of gas. The Isle of Wight Electric Light Co. 
were asked to send in estimates for lighting the district electrically, 
and alternative tenders were submitted. .When it seemed likely the 
Council would accept one of these tenders the gas company submitted 
a revised tender. At a meeting of the Council in committee last 
week Mr. J. Holling said they were asked to consider the offer of 
the Electric Light Company, but instead the letter of the gis com- 
pany had been thrust on the meeting. The two schemes from the 
Electric Light Company ought to be dealt with. They had been 
paying £507 per annum to the gas company, and now the Electric 

ight Company had offered to light the town much better and at a 
saving of £84 per annum, the gas company, anxious to preserve 
their monopoly, hal come down in price. The offer of the Elec- 
tric Light Company was an excellent one inasmuch аз the lamp 
standards after seven yeara would ba the absolute property of the 
Council, and this at an expenditure of £10. 11s. per annum for seven 
years. The Electric Light Company also in their second scheme 
proposed for £492 to supplv 10 arc lamps and 149 50 c.p. lamps 
The Shanklin Council should follow the example of Ventnor and 
Sandown, and adopt the electric light. Нз proposed that a meeting 
of ratepayers be held to decide the question once and for all. Th» 
matter was then referred back. | 


Sheffield.—4A trial trip on the Owlerton electric tramway took 
place on Tuesday, | 


Smethwick.—At a meeting of ratepayers last week, the Council's 
electric lighting and tramway proposals were approved. 


Southampton.— The Tramways committee аге in future to have 
full control of the working of the tramways and the maintenauce 
of the equipment, other than the supply of electric energy, subject 
to the Tramways committee re-imbureing the Electric committee 
in respect to all expenses incurred and to the Tramway con mittee 
taking over all stores and giving credit therefor. 

At the meeting of the Council last week, Ald. Bone said he had 
received а report from the electrical engineer (Mr. F. Н. Chaplin) 
on the recent interruption to the supply of electric current. 
Mr. Chaplin's report stated that an interruption occurred on the 
north arc circuit on Sunday last, which extinguished alternate lamps 
in Above Bar, East.street, and St. Mary-street. The faults were 
found, one at the corner of Coleman-street and St. Mary-street, and 
the other on one of the new lamps in the Avenue. Та the first case 
the arc and incandescent cables are run in wood troughing, filled 
with pitch. At the faulty point the current had leaked from the 
are cable to earth, via the lead covering of the incandescent street 
lighting cable. The wood casing was broken above the fault, the 
damage having apparently been done by a pick, but did not appear 
very recent. He (Mr. Chaplin) Considered the fault was due to 
damp getting into the troughing. through the pick-hole, and gradu- 
ally destroying the insulation of the cable, thus causing the short 


THE ELECTRICIAN, 


JANUARY 25, 1901. 523 


—————— —————————————————ÁÀ a —— — / DD] DÁLÁÁ£K LN 
h———À——— ——————————ÉÉ''Oowlo« црната —ҹ 


circuit, The voltage on this arc circuit was about 2,400, and conse- 


quently when a fault developed near the end of a circuit there was 
considerable strain on the cable, lamps, and fittings near the opposite 
end. In the present case the second fault developed on the fittings 
of one of the lamps in the Avenue. The automatic switches there were 
very unreliable, and much of the work had had to be done again, When 
he took over the supervision of this work he found that it was in a 
most unsatisfactory state, and he immediately condemned the whole 
of the automatic switches supplied. The makers agreed to replace 
them by a switch of a better pattern, but meanwhile the faulty 
switches are used in order that the lighting might not be further 
delayed. Much of the material for this work was undelivered or 
mislaid, and the greatest difficulty had been experienced in tracing 
the various consignments, and in finding out what was further 
required. It was probable that the Avenue lighting would be 
somewhat irregular until the proper switches were supplied. When 
the are lighting was first carried out he had the lamps connected 
alternately on opposite mains, so that in the event of a fault 
occurring only every alternate lamp would be affected, as was the 
case on Sunday night, the intermediate poles being lit by iacan- 
descents, which are automatically switched on if the arc goes out. 
Alter discussion this was agreed to. 


Stockholm. —The construction of а turbine-driven electric gene- 
rating works is contemplated at Stockholm, the Swedish Minister 
of Finance апа the Waterfall Commission having requested Major 
W. Gagner, an army engineer, to prepare the necessary plans. 
Major Gagner proposes to utilise the eastern arm of the Alikarleby 
Falls, which have a head of 14:5 metres, and afford a constant supply 
of 150 cubic metres per second, equal to quite 20,000 effective H.r. 
The current so generated is to be utilised in the lighting of the 
Swedish capital and will involve a capital outlay of 15,000,000kr. 
(about £800,000). It is estimated that the net revenue will provide 


a 4 per cent. return upon this capital expenditure Major Gagner's 


plans provide for the water being drawn into a bay adjacent to the 
falls, passing through a tunnel on to the turbines, the electric energy 
being thence transmitted to a station to be erected at Carl XIII. 
Bridge, Stockholm, thence to be distributed to all parts of the capital. 

Another engineer (Herr J. Richert) has also, at the request of the 
Waterfall Commi:sion, prepared plans providing for the waters of 
the same falls to be taken through an open canal to turbines erected 
below the falls, in this way effecting a great saving in the cost of con- 
struction of worke, &c. 16 is suggested that a lease to a private 
company should be effected, and we understand that three offers 
have already been tendered for this. The municipality of Stockholm 
is, however, to be atforded an opportunity of submitting a tender. 


Suez Canal Lighting.—The Egyptian Government are putting 
down at the Port Said lighthouse a two-wire continuous-current 
plant for lighting the shipping to the East through the Suez Canal. 
From this point the voltage of this supply will be at 110 volte. ‘The 
plant consists of Westinghouse multipolar machines of 30kw. total 
capacity, coupled to high-speed Westinghouse engines of an aggregate 
of 60 LH.P.; 58 Tudor cells of 250 ampere-hour capacity are 
installed. The plant is to be ready for working at the end of the 
present year. The engineer-in-chief is Mr. Alexander Ashton. 


Surbiton.— Acting upon the advice of their consulting engineers 
(Mesers. Hopkinson and Talbot), the Council have applied for 
sanction to borrow £50,000 for electric lighting. 


Sydney (N.S.W.).—The Minister of Public Works recently pub- 
lished various documents in connection with the proposal to utilise 
the waters of the Grose, Colo and Warragamba rivers 1n the genera- 
tion of electricity, including a report trom the engineer to the 
Public Works Department (Mr. T. Raw). This report states that 
electric current can be supplied at a remarkably low cost, and asserts 
that approximately 25,000 н.р. would be required for the train and 
tram services of Sydney during busy times. Major Cardew advised 
the City Council to provide generating plant equal to 2,500 HP. 
to be ultimately increased to 10,500 H.P, and as the towns 
between the Nepean and Sydney were to be served in 
addition, Mr. Raw estimates that nothing less than 35,000 H. P. 
would be sufficient. To meet such a heavy demand it 
would be neceseary to provide for water storage on a comprehensive 
scale. He is satisfied that in wet weather enough water can be 
stored to keep the generating plant going at its utmost capacity for 
about 150 days. The generating plant would have to be specially 
designed, and of the most modern and efficient type, and in order to 
fully utilise the generating plant during the hours of least demand it 
would be necessary to provide storage batteries on a large scale. He 
proposes to utilise the water flowing through a tunnel to be cut through 
the mountain ridge separating the Kanimbla and Grose Valley, to 
generate electricity for lighting the mountain resorts, and in pro- 
pelling lifts or trams. The total cost of the scheme, including the 
whole of the generating and transforming plant is estimated at 
£1,450,000, while the total annual cost of working, including 
interest, is set down at £158,000. A differential rate of charge for 
current is reeommended based on the quantity of current taken. Mr. 
Raw bases his figures on an average demand of three-fifths of the 


full capacity of the works, calculating that the income would amount 
to £639,000 per annum, showing en annual profit of £481,000. 

Tasmania.—The supply of current in the Zeehan district was 
commenced in November last by the Zeehan Electric Light and 
Power Co. (Ltd.), which operates under a special Act of Parliament, 
by which certain territories and privileges are conserved to the 
company. The station and its equipment have been constructed 
under the supervision of Mr. A. H. Warden, engineer-in-chicf and 
secretary to the company. At the commencemept of supply there 
was an equivalent of 1,400 8 c.p. lamps connected. The population 
of the district is 10,000. "The supply is on tne continuous-current 
three-wire system at 440 volts. ‘I'he plant is American. Current 
is supplied at 1s. per kilowatt-hour for lighting and 6d. for power. 
The township of Zeehan was founded in 1890. 

The telephone system of the Zeehan district is owned by the 
Tasmanian Government, and at Nov. 1 had 109 subscribers. The 
charge for private connections is £6 per annum, with 10a extra per 
quarter-mile distance from the exchange. The charge for private 
residences is £4. 10s. per annum, and for call-office messages 6d. per 
five minutes' conversation. 

Carbide of calcium works are projected at Launceston to utilise the 
day-load from the station there established, and for this purpos: a 
Thompson vortex turbine has been erected under llOft. effective 
head of water, the flow of which is estimated at 35,000 H.P. 


Taunton.—The Electric Lighting committee reported to the 
Council last week that the proceedings in the action, Rucker v. Lon Ion 
Electric Supply Corporation, were now at an end, the plaintiff having 
entered into arrangements with the committee representing the 
associated corporations (of which the Taunton Corporation was one) 
and companies which raised a fund to defend the proceedings The 
plaintiff had not only withdrawn his appeal, but had entered into a 
deed of covenant under which he had covenanted not to sue any of 
the associated corporations or companies, and also to indemnify 
them should any other person or persons bring any proceedings 
whatsoever in respect of the letters patent upon which the plaintiff's 
action was brought. A final statement of account had been pre- 
sented to the Defence committee and £8. 1s. returned to the Couuci!, 
being the Corporation's proportion of the amount contributed for the 
defence and not now required. | 

The committee also reported that the economiser and condensing 
plant were working satisfactorily and were effecting a considerable 
saving in fuel. The connections to the mains during the past 
quarter were equivalent to 486 8 c.p. for lighting, 120 8 c p. for 
radiators, 1,200 8 cp. for motors—tutal, 1, 806 8 c p. lamps Tue 
report was adopted. E 

United States Philippine Islands Cables.—The United States 
e. 8. Burnside," with a cargo of 500 knots of deep sea cable and 250 
knots of shallow water cable, is engaged in connecting-up the islands 
forming the Philippines group, starting from Manilla, 


York.—The Council are to be asked to approve the following 
scale of charges for electric current: 7d. per unit for one hours 
maximum demand spread over the half-year, and 2d. per unit for 
all electricity beyond that amount, unless the amount consumed 
exceeds 1,500 units per half-year, when the price is to b» 14d. per 
unit. The price for current for places of worship is to be 3d. per 
unit, and for power and heating 14d. Meter rents are to be abolished. 
These rates are to come into operation from Jan. 1, 1901. 


Dinner.—The third annual dinner of the Langdon- Davies Elec- 
tric Motor Co. (Ltd.) was held on the 12th inst., under the presidency 
of Mr. A. Soames, managing director. The gathering numbered 
about 50, 


NEW BOOKS AND EDITIONS. 
The following New Boobs and Editions can be obtatnedsof the Booksellers, 


or direct from the Publishing Offices, 1, 2 and 3, Salisbury-court, Fleet- 


street, London :— | 

"LOCALISATION OF FavLts IN ELTOrnIO LioHT Mains.”—By Е. O. 
Raphael Price õe., free. The book deals with the important subject 
of ising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and disoussed. | 

Тнк ART OF ELEOTROLYTIO SEPARATION OF METALS."—4A, second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on a commercial scale, The work is adapted to the use of the manufacturer 
as well as the student. d 

"ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Vol. I., 12». 6d. 
Vot. II., 128. ва. . . 

* ELECTRICAL TESTING FOR TELEGRAPH ENaINEERS."—By J. Elton 
Young, М.І.Е.Е. · The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate а thorough com- 

rehension of the theory of testing as applied to electrical lines in general. 
Demy 8vo, fully illustrated. 10a. 6d., post free. 

* WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACB WITHOUT WIRES 
BY EL. xOrRIO Waves.” A Review of the Work of Hertz and his Suocessors. — 
By Dr. О. J. Lodge, with a large number of illustrations, bringing 
this latest application of eleotrical science quite up to date. New and 
E ition, бв, nett. Now ready. 
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TRADE NOTES А AND NOTICES. 


[Notices for insertion under the оні heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent carly in the week. | 


TENDERS INVITED. 


Extension of Time—Launceston (Tasmania) Corporation invite 
tenders for the supply of 500 electric meters, Specifications, &c., 
of Mr. W. Corin, city electrical engineer, Launceston, or from 
Messrs. John Terry & Co., 7, Great Winchester-street, London, EC, 
Tenders direct to Mr. C. W. Rocher, town clerk, Town Hall, 
J.aunceston (or c/o Messrs. Terry & Co., as above), by 12 noon of 
April 22 (not April 8 as previously announced). See Advertise 
ment. (The post toLaunceston occupies about six weeks.) 


Borough of Southwark (London) require tenders for the supply and 
erection of a 400kw. high-speed engine and dynamo and accessories,two 
water-tube boilers, with mechanical stokere, &c. Specifications can be 
obtained at the offices of the consulting engineers (Messrs. Kincaid 
Waller and Manville), 29, Great George-street, Westminster, an 
tenders must be delivered to the town clerk (Mr. J. А. Johnson), 
Town Hall, Walworth-road, S. E., by noon, Feb. 13. An adver- 
tisement gives further particulars, 


London County Council invite tenders for the Е. of two blocks 
of water-tube boilers required for the electrical power generating 
station at the Camberwell depot of the Councils tramways. 
Drawings may be inspected, and specifications obtained, from the 
engineer's department, County Hall, Spring Gardens, S. W. An 
advertisement contains further particulars, and tenders, addressed to 
the clerk (Mr. G. L. Gomme), should be delivered at the County 
Hall by 10 am. on Feb. 19. 

London County Council Asylums committee require tenders for 
electric lighting sundries for their Claybury and Heath asylums. 
Tenders to clerk, 6, Waterloo-place, S.W., by Feb. 13. 


The managers of the Poplar and Stepney Sick Asylum District 
invite tenders for sundry work in connection with the installation of 
the electric light at the Sick Asylum. Specification, &c., may be had 
from the offices of Mr. Robert Foskett, clerk to the А anagers, 
Bromley, Middlesex, E, and tenders are to be delivered to Mr. 
Foskett, at the Asylum, by 10 am. of Tuesday, Feb. 12. An 
advertisement contains further particulars. 


Beckenham District Council uire tenders for boilera, steam 
alternator, and combined engine-dynamo and motor, pipe work, 
battery, and switchboard. Specifications from the offi:e of the con- 
зда 5 (Mr. Reginald P. Wilson), 66, Victoria-street, 
London, S and tenders, addressed to the clerk (Mr. F. Stevens), 
Council Offices, Beckenham, by Feb. 25. An advertisement contains 
additional particulars. 


Wallasey District Council require tenders for extension of engine- 
house, Lancashire boiler, condensing apparatus, water-cooling tower, 
overhead travelling crane, engines and dynamos, cables, economisers, 
and transformers Ап advertisement contains further particulars, 
and specifications, &c., may be obtained from the engineer (Mr. J. H. 
Crowther), Great Float, near Birkenhead. Tenders must be sent to 
Mr. H. W. Cook, Public Offices, Egremont, by 21st inst. 

IVallasey District Council also invite tenders for the erection and 
completion of car sheds, stores, workshops, and dwellings at their 
tramway depot, Sea View-road, Liscard. Drawings can be seen at the 
offices of the engineer (Mr. J. H. Crowther) Great Float, near 
Birkenhead, from whom specifications, &c., can also be obtained. 
An advertisement contains further particulara, and tenders must b 
sent into Mr. H. W. Cook, Public Offices, Egremont, by Feb. 21. 


Southampton Corporation invite tenders for the supply and erection 
of car bodies and trucks and motor equipments. Specifications may 
һе obtained (after 28th inst.) at the offioes of the borough engineer. 
An advertisement gives further particulare, and tenders must be 
rent in to the town clerk (Mr. В. R. Linthorne), Municipal Offices, 
Southampton, before noon Feb. 11. 


Bristol Electrical committee invite tenders for coal conveyors and 
elevatora, coal discharging plant, including hoist, automatic weigh- 
ing machine, tower and bridge over roadway. Specifications from 
city electrical engineer (Mr. H. Faraday Proctor) Temple Back, 
Bristol. Tenders by noon of Feb. 21. See advertisement. 


Hull Corporation Works committee require tendera for the — 
of a multipolar generator to be coupled direct to а Belliss high- 
speed engine. Specifications from the city treasurer, Town Hall, 
Hull, and tenders (addressed to сарац) to be delivered at town 
clerk's office before noon on Feb. 8 


Long Eaton District Council require е for the following work 
jn connection with their electricity station: кше gas engines, 
dynamos, and switchboard, and (5) feeder and distribution cables and 
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conversion of street lamps. An advertisement gives further par- 
А and tenders must be in to the Council Offices by noon of 
b. 18. 


Stirling Town Council require tenders for engines and dynamos 
(two sets, each of about 350 н.р ) and Lancashire boilera An adver- 
tisement contains further particulars, and specifications and drawiogs 
D. be seen at, but not obtained from, the offices of Messrs. Kennedy 

Jenkin, 17, Victoria-street, Westminster. S. W. Specifications 
Сап be obtained from the town clerk (Mr. Thomas L. Galbraith) 
го Clerk's Office, Stirling, where tenders must be delivered by 

e 


The Corporation of the royal burgh of Kirkcaldy require tenders 
for dry-back marine boilera, with mountinge, &c., but alternative 
tenders for water-tube boilers will be considered. Specifications 
can be seen (but not obtained) at the offices of consulting engineers 
(Messrs, Kennedy and Jenkin), 17, Victoria-stre»t, Westminster, 
S.W., and tenders must be sent to the town clerk (Mr. Wm. I.. 
Macindoe), Council Offices, Kirkcaldy, by 10am. of Feb. 15. An 
advertisement contains further particulars. 


Edinburgh Corporation invite tenders for an electric lighting 
installation at the public baths, Portobello. An advertisement gives 
further particulars, and specifications may be obtained of the resident 
electrical engineer (Mr. F. A. Newington), Dewar-place, Edinburgh. 
Tenders to town clerk (Mr. Thos Hunter, W.S.), City Cham bers, 
Edinburgh, by 11 a.m. Feb. 6. 

Edinburgh Corporation invite tenders for engine and dynamo for 
McDonald-road electricity station. Tenders to town clerk by Feb. 9. 


Brighton Corporation require tenders for the supply, delivery, 
drawing-in and jointing complete of feeder, distributing, test and 
telephone cabies. ‘Tenders to town clerk (Mr. Francis J. Tillstone), 
Town Hall, Brighton, by 4 p.m., Feb. 14. 

Brighton "Corporation ‘also invite tenders for the supply and егес. 
tion of overhead trolley construction and equipment of tramway 
routes. Tenders to town clerk by 4 p.m. Feb. 14. 

Brighton County Borough Council invite tenders for the supply 
and erection, by 3lst Aug., of tramway plant, including (1) t 
direct-coupled compound-wound steam dynamos (Willans engines), 
(2) tramway switchboard, (3) negative booster. Tenders to town 
clerk by 10 a.m. 28th inst. 


Wigan Electric Lighting and Tramways committee invite ТТЕР 
for two 210kw. steam dynamos, two Korting condensers, and cast- iron 
piping, lap- welded flange steam piping, switchboards, feeder boosters 
| and battery milker. ‘Tenders to borough electrical engineer by Feb. 2. 

]Vigan Corporation require tenders for the supply of general 
stores, including electrical accessories, carbons, &c., for their eleetric 
lighting and tramway department. "Tenders by Feb. 2. 


Aberdeen Tramways committee require tenders for the electrical 
edd for their Bathing Station tramway route, comprising the 
supply and erection of all overhead material (poles being provided by 
the Corporation), and the supply and laying of lead-covered, paper 
or fibre insulated cables. Tenders to city electrical engineer, electricity 
works, Cotton-street, Aberdeen, by noon, Feb. 13. 

Aberdeen Electric Lighting committee require tenders for surfa e 
condensers, air and circulating pumps. "Tenders to city electrical 
engineer by noon of Feb. 8. 


Wimbledon Urban District Council invite tenders for steam iui 
exhaust pipes, &c, and moving two boilers, feed-pumps, feedwater 
heater and storage tank ; independent surface condensing plant ; and 
the supply and erection of two water-tub2 boilers. Tenders (addressed 
Chairman Electric Lighting committee) must be белуе to clerk 
(Mr. R. H. S. Butterworth), by noon Feb. 18. 


Poplar (London) Guardians invite tenders for brickwork, flues 
and settings, &c., for two Lancashire bnilers and an econorniser. 
Tenders to clerk (Mr. G. H. Lough), 45, Upper North-street, Poplar, 
London, E., by 6 p.m., Feb. 6. 


Bournemouth Corporation require three dynamos and two steam- 
driven surface condensers, &c., also 42 electric tramcars. Tendera by 
noon March 2. 


Great Yarmouth Corporation invite tenders for two water-tube 
boilers and two 200kw. high-speed continuous-current steam dynamos 
for electric traction. "Tenders to town clerk's office, Town Hall, by 
noon Feb. 5. 

Great Yarmouth Corporation also require tenders for about 800 
tons of steel girder tramway rails. Tendera by Feb. 6. 


Southport Tramways committee require tenders for material for 
electric tramways, including poles, brackets, and scrolls, bases, 
trolley wire, trolley wire attachments, galvanised steel wire, and 
section boxes. Tenders to town clerk, by 21st inst. 


Sunderland Corporation invite tenders for condensing plant and 
cooling tower, secondary battery, main switchboard, and travelling 
crane, "Tenders (addressed chairman of Lighting committee) to the 
town clerk by noon Feb. 1. 


Oldham Corporation require ten lera for two 60 I. H. P. engines and 
four 1,200 т.н.Р. engines, each direct coupled to à continuous-current 
dynamo. Tenders to Mr. A. Andrew, Gas and Water offices, Oldham, 
by Jan. 29. 

Glasgow Corporation invite tenders for steel straight track rails, 
curved rails, fiah- plates, and steel tie-bars. Tendera to clerk by 
5 p.m. Feb. 22. 


Darwen Corporation require tenders for sinking а bore hole at 
their electricity works for supplying about 30,000 gallons of water 
per hour. Tenders by noon 28th inst. 


Islington (London) Borough Council invite tenders for erection of 
water tower, tanks, &c,, at their electricity works, Eden Grove, 
Holloway, N. Tenders by Feb. 12. 


Luton Town Council require tenders for wiring the council cham- 
ber, town hall, free library, corn exchange and baths. Tenders to 
town clerk (Mr. Geo. Sell) by 4 p.m. March 4. 


Batley Corporation invite tenders for three high-speed tgiple 
expansion steam dynamos, one balancer, and one motor generator. 
Tenders to town clerk by Feb. 9. : 


Battersea (London) Borough Council invite tenders for ordinary and 
proper sent electricity meters. Tenders to town clerk, Municipal 
wildings, Lavender-hill, S. W., before noon Feb. 1. ! 


Canterbury Lighting committee invite tenders for boiler and engine- 
house plant, condensing apparatus and. pipework, and extension of 
switchboard. Tenders to town clerk by 4 p.m. 30th inst. 


London School Board invite tenders for electrical supplies for their 
training ship “ Shaftesbury.” Tenders by 2 p.m. Feb. 6. 


Eastbourne Electric Light committee require tenders for the erec- 
tion of electricity station buildings. Tenders by Feb. 4. 


The Management committee of Ballinasloe (Ireland) Asylum invite 
` tenders for electric lighting at new hospital block. Tenders by Feb. 9. 


Tenders are required for the erection of electricity supply station 
buildings by the Whitby Council. Tenders by Feb. 12. 


Barnes. District Council invite tenders for wiring their electricity 

works. Tenders by Feb. 11. * 
- Burnley Corporation require tenders for a traction switchboard, 

Tenders by Feb. 7. | 

Southend Corporation require tenders for four electric motor cars. 
Tenders by Feb. 6. | | 

Tynemouth Corporation invite tenders for a 450kw. steam 
dynamo. Tenders to town clerk by 31st inst. 


Ilford District Council invite tenders for the electric lighting ot 
the town hall and public offices. Tenders to chairman by 31st inst. 

Leeds Tramway committee require tenders for poles and bracket 
arms for carrying overhead electric wires. Tenders by Feb. 6. 


New South Wales Government will receive tendera up to 2;15 p.m. 
of Feb. 22, for telegraph, telephone, and electrice light material for 
the years 1901-2. The conditions of contract can be examined at 
the Commercial Intelligence Branch of the Board of Trade, 50, 
Parliament-street, London, S. W. Tenders are to be sent to the 
Public Service Board, 42, Young-st., Sydney. 

New South Wales Government alsoinvite tenders for supply, delivery, 
and laying of about 29 miles of 6,600-volt, three-core, lead-sheathed 
cable, together with the necessary troughing, filling-in compound, 
&c. Specifications, &c., can be obtained at the electrical engineer’s 
office, Phillip-street, Sydney, and tenders, addressed to the Railway 
Commissioners’ Office, Bridge-street, Sydney, have to be delivered by 
noon of March 4. 


Tenders are again invited until Feb. 6 by the Seraing (Belgium) 


Municipal Council for the concession for constructing and operating 
an electric tramway between La Chatqueue and Val-st. Lambert. 


Tenders are invited until Feb. 15 for the supply of 75,000 arc 
lamp carbons by the Receiver and Director-General of Contracts 
(Mr. C. Gatt), Valetta, Malta. 


Tenders are invited until 28th prox., by the Alcaraz (Albacete, 
Spain) Municipality for the concession for electric lighting. 

The Director-General of Marine, Lisbon, requires tenders for 
59 km. of galvanised wire of 4mm. diameter, and 21km. of 3mm. 
diameter ; also telegraphic accessories, including Leclanché jars, &c. 
Tenders by 30th inst. 


TENDERS RECEIVED AND AOCEPTED. 


Harrogate Town Council have accepted the tender of Messre. 
Holdsworth & Sons, Bradford, for the supply and erection of two 
Lancashire boilers, with fittings complete and economiser: Boilers 
£1,532, gangway £19, settings £240, economiser £484, economiser 
settings £120, total £2,395. The following firms also tendered: 
Danks & Co. £2,585, Hawksley, Wild & Co. £2,568, W. Wilson 
& Co. £2,548, Yates and Thom £2,524, Tetlow Bros. £2,498. 11s, 
J. and J. Horsfield £2,454, Hick, Hargreaves & Co. £2,410, Davy 
Bros. £2,410, A. Anderton & Sons 42, 315, J. Musgrave & Co. 
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£2,295. 41, Tinkers Limited £2.239, W. Arnott & Co. £2,200, 
Daniel Adamson & Co. £2,184, Clayton & Sons £2,056, В. Taylor 
& Sons £2,028, О. Atkinson £1,632, W. R. Wills (Stirling 
boilers) £2,537. 

Brighton Corporation have accepted the tender of the Unioa 
Cable Co. for the supply of cable during the year 1901. The com- 
pany, who:e tender was the lowest submitted, are to “supply, 
deliver and maintain such quantities of cable of the several sizes 
and descriptions specified in the amended specification annexel 
to such tender as may be ordered by the electrical engineer during 
the year ending Dec. 31, 1901, at £11,986." 


Greenock Town Council have accepted the tender of the India 
Rubber Company for the supply of a 300kw. steam dynamo (Silver- 
town dynamo direct coupled to Belliss three-cylinder triple-expansion 
engine) at £3,205, | | 

Ilford School Board have accepted the tender of Messrs. Spurgeon 
0 Co. for wiring the higher-grade school for electric lighting at 

195. 8з. 


BANERUPTOIES, LIQUIDATIONS, &c. 


Claims against J. D. F. Audrews & C». (Ltd.) are to be sent by 
Feb. 15 to the liquidator, Mr. W. Н. King, 13, Basinghall-street, 
London, E.C. 


It has been resolved to wind-up Sax, Slatter, & С. (Ltd.) 
voluntarily, and Mr. A. А. Yeatman, 2, Gresham-buildings, 
Basinghall-street, E.C., is liquidator. 


At the Bradford Bankruptey Court on Wednesday Arthur 
Hudson, electrical commission agent, Piccadilly, Bradford, under- 
went public examination. Debtor commenced buainess eight years 
ago, and there was now a deficiency of £102 on liabilities amounting to 
£121. He had had three agencies, two of which had produced a good 
weekly income, but the third proved unsuccessful, the debtor having 
lost £200 by it. Examination closed. 
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Sale by Auction. —Messrs. Wheatley Kirk, Price & Co. notify the 
sale by auction on Tuesday and Wednesday, Feb. 5 and 6, upon the 
works premises Haunch of Vension-yard, Brook street, London, W., 
of the entire contents of the works. Details of the plant, machinery, 
apparatus and accesories included in this sale are given in an ad ver- 
tisement. Catalogues will shortly be ready and will be obtainable 
of the auctioneers, 46, Watling-street, London, E. C., and Albert- 
square, Manchester. 

Messrs. Wheatley Kirk, Price & Co. will, at the conclusion of the 
above sale on Wednesday, Feb. 6, offer for disposal in one lot a fine 
32 N. H. P. Crossley gas engine having two cylinders, two flywheels, 
auxiliary starting engine, and a complete Dowson gas-producing 
plant. Some further particulara will be found in an advertisement. 

Plant for Sale.—Messrs Wake and Carr, 123, Victoria-road 
Darlington, have for sale four sets of vertical килеш triple- 
expansion engines An advertisement gives additional information, 
and further particulars can be obtained from Messrs. Wake and Carr, 
Darlington, or Mr. Thos. W. Ward, Sheffield. 

An advertisement also contains some particulars of eight large 


‘locomotive boilers which are for sale. Applications to Messrs. Wake 


and Carr, Darlington, or to Mr. Thos. W. Ward, Sheffield. 

New and Improved Telephone Instruments.—At the meeting 
of the Royal Institution on the 18th inst, Messre. L. M. Ericsson & 
Co., of Temple-chamlers, Temple-avenue, London, E. C., showed a 
collection of telephone instruments, amongst which were, in addition 
to many examples cf the well-known apparatus in general use in 
this country, some new instruments. An enclosed magneto table 
set, with all working parts well protected; в magneto wall set made 
entirely of metal and vulcanite, for use in India and other tropical 
countries; and a very compact battery ringing wall set, for office 
use, were exhibited. - Intercommunication instruments both for 
wall and table, and plug switches for installations up to 60 lines 


were. shown, as well as a number of portable instruments specially 


adapted for military use, These latter included three patterns, one 
of which was a very amall instrument for sounder telegraphy. These 
instruments have been in.use in South Africa for the past 12 months 
under trying circumstances, and, we are informed, have given every 
satisfaction. To reduce the size of this class of instrument to the lowest 

ible dimensions telescopic hand microphones are employed. An 
automatic switeh was shown in operation for six metallic circuits. 
This is intended for small outlying places or for toll-rate subscribers 
in a district where the telephone is only little used. This switch 
isconnected by one line to the nearest exchange. The subscriber 
calls the exchange in the ordinary way, but the switching is effected 
from the exchange by means of battery currents and sensitive 
galvanometers and relay arrangements. A new penny-in-the-slot 
instrument for toll-rate subscribers was also shown. Amongst the 
switchboard instruments was a combined indicator and jack which 
acts as a self-restoring indicator, and at the same time does not take 
up more space than an ordinary indicator. A collection of telephone 
relays, jacks strips for large exchanges, lightning arresters and fuses, 
&c., completed the display. mE „ 
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Inverted Enclosed Arc Lamps.—In reference to the note which 


appeared in our issue of the 18th (page 485), on the subject of the 
inverted arc lamp placed upon the market by Messrs. Johnson and 
Phillips, the Compagnie des Lampes a Arc Jandus, 35, Rue de 
Bagnolet, Paris, inform us that from the opening of the Paris Exhi- 
bition of 1900 au inverted enclosed arc lamp of the Jandus type was 
exhibited at the company’s stand at the exhibition. The company 
claim priority for the production of such a lamp. 

In reply to cuc inquiries, Messers. Johnson and Phillips inform us 
that some of their inverted enclosed arc lamps were supplied to a 
London Poljtechnic for use in the drawing rooms of the Institution 
long prior to the commencement cf the Paris Exhibition, and that it 
was only want of time and extreme pressure of work that prevente 1 
them publishing earlier information of this interesting development. 


* Teon" Belting.— Messrs. Fleming, Birkby and Goodall (Ltd.), 
West Grove Mill, Halifax, forward a new pamphlet on *''leon ? 
belting, which is claimed to be the strongest composite textile belt 
on the market, and reliable аз a heat, steam, oil, acid, alkali and 
water proof driving band. The pamphlet gives a quantity ot informa- 
tion in a small compass on the subject of Teou" belts, and tabu- 
lated statements give particulars of H.P., approximate net weights, 
tensile tests, &c. A large number of testimonials from users of this 
belting testify to its suitability for a variety of uses. 


Arc Lamp Carbons and Electric Lighting Accessories.—The 
Electrical Co. forward price lists Nos. 6 and 7. No. 6 deals with 
arc lamp carbons for “ Luna" lamps, and No. 7 with safety fuses, 
cutouts, fuse boards, ceiling roses and fuse wires, The lists are well 
got up, aud are admirably arranged for facilities of reference. 


Epstein Batteries.— Messrs. W. О. Rooper and Robins, of Staf- 
ford, issue a price list of Epstein electric storage batteries for which 
they are the sole licensees. Special attention is called in connection 
with these batteries to Rooper’s patent battery connection by which 
it is claimed that any plate in any cell can be removed and renowed 
ina few minutes Each plate has a jaw formed on its lug and 
through the jaws is passed a lead-coated pin, while spacing washers 
keep the jaws in position, and the whole is tightened up by patent 
nuts impervious to any action of the acid. We have received а 
sample of the battery connecting bolt with patent nuts which are 

used in place of the ordinary brass bolts. It is certainly au improve- 

ment on the latter, a feature being that the end of the screw is not 
exposed, but is covered by a head in the centre of the nut. The 
nuts, it is eaid, can be left in strong acid without fear of corrosion. 


Water-Power Electrical Installations.— In a well-got-up publi- 
cation issued by Messrs Gilbert Gilkes & Co., Canal Ironworks, 
Kendal, are given illustrated descriptions of a number of installa- 
tions carried out by this firm in connection with the development of 
water-power. As our readers are aware, Messrs. Gilbert Gilkes & 
Co. have been actively engaged for many years in designing and 
carrying out works in connection with this development, and of late 
the company's business has felt the impulse of the increased use of 
electricity as a means of providing light and of transmitting power. 
Jn many instances the adoption of electric lighting aud the applica- 
tion of electric driving would have been unthought of but for the 
facilities of water-power generation, and the object of the present 
pamphlet is to place before the public particulars of the many 
important installations which have been effected chiefly with turbines 
аз the generating machinery, although the firm's operations have no* 
by any means been contined to this class of work. A large number 
of excellent photo illustrations are given, and while the greater 
number cf the installations described have been carried ou! for 
private persons the works at Ingleton and Carlow (Ireland) are of а 
public character. 


Calendars.—A useful metal desk stand calendar has been for- 
warded by the Electrical Supply Co, 59 апа 61, Hatton-garden, 
London, E. C. The calendar is printed on the face of the inetal, and 
will doubtless stand a full year's use. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 16 to Jan. 22, 
with the ports of destination :— 


Africa — Alexandria, £15 ; Cape Town, £153; Durban, £731 ; Delagoa 
Вау £130; Port Elizabeth, £152 (telegraph material). Australasia— 
Adelaide, £1,300 (telegraph material); Fremaatle, £14; Launceston, 
4565; Lyttleton, £49 ; Melbourne, £451 ; Port Chalmers, £194 ; Sydney, 
£1,590 (including £164 telegraph wire); Belgium Ostend, £75. Brazil 
Bahia, £139 (telegraph apparatus). Ceylon— Colombo, £75. China — 
Shanghai, £192. Germany — Hamburg, £68. Holland—Amsterdam, £35 
India— Calcutta, £2,145 (including £134 telegraph wire). Japan —Kobe, 
£2,898; Nagasaki, £632: Yokohama, £3,959 (including £47 telegraph 
material) Malta—£15, Sıscho— £2,740 (telegraph cable). Straits Settle- 
ments—Singapore, £40. Total £18,461, against £9,183 in the correspond- 
ing week last year (Jan. 17 to Jan. 23). 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. Carr A & Co. 
Chartered Patent Agents, of 70, Chancery-lane, W. C., from whom any атай- 
able information in connection with Patents, Designs, and Trade Murke 
may be obtained. 

APPLICATIONS FOR PATENTS. 


Nots.— The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When comete speci- 
fication accompanies application, an asterisk із affixed, 

November 23, 1900. 


21,179. A. WHALLEY. Warrington. Improvements in telephone switch 


jacks. 

21,190. P. J. PRaiNGrLE. Sidcup. An excess electric current indicator con- 

troller and cut-out. 

21,182. M. F. Hawkes (of Thrift and Eoterprise Co.). Birmiugham. 
Improvements in gas pendants, chandeliera, electroliers, and 
the like. 

G. L. Martin. New York. Improvements in marine electric 
light fixtures and switches therefor. 

P. M. Justice. t London. Improvements in method of graphituing 
electrodes, (The International Acheson Graphite Co., United 
States. )* 

Р. М. Justice. London. Improvements in current regulators. 
(The Erie Exploration Co., United States.)“ 

THe Bastian Meter Co. (Ltp.) and С. О. Bastian. London. 
Improvements in or relating to electrodes or the wires or con- 
ductors connected thereto in electrolytic cells, metera, or other 
e'ectrolytic apparatus. 

THEODORE РеѕсАТОКЕ and Тик Терон AccuMUvLATOn Co. (Їлр.). 
London. Improvements in secondary batteries. 


November 24, 1900. 

C. M. Jonxsox. Redbill. Improved means of eliminating and 
retarding certain electric and other rays for surg'cal, medical and 
other purposea. 

21,255. C. V. ps FALBE (trading as The Electrical and General Contract- 
iog Co.) and T. HARbEN. Loudos. Improvement in methods of 
jointing electrical conductors. | 

THE British THomson-Houston Co. (LrD.) London. Improve- 
ments in means for obtaining magnetic adhesion of locomotives 
or motor cara in electric railways. (The Union Elektricitiita 
Gesellschaft, Germany.)“ 

21,295 Тнк Dnrrsu Tuomson-Houston Co. (Lrp.) London. Improve- 
ments in insulated electric conductors and method of makiog the 
same. (C. P. Steinmetz, United States.)* 

THE British THowsoN-HousroN Co (Lrp.). 
ments in systems of electrical distribution. 


12,196. 
21,216. 


21,217. 
21,223. 


21,233. 


21,252. 


21,292. 


21,294. London Improve- 


(C. P. Steinmetz, 


United State:.)* 
21,504. F. Lux. London. Improvements relating to electric meterr.* 
21,511. H. C. Кіхо. London. Improvements relating ty electric traction. 


November 26, 1900. | 

L. Connor. Liverpool. An improved illuminated advertising 
device for attachment to incandescent electric lamps and the like. 

N. J. Fawcett. London. An improved method of and means for 
joining the ends of lengths of telegraph wires and other wires. 

H. H. Lake. London. Improvements relating to electric incan- 
descent lamps. (The Firm Electrische Glühlampen-Fabrik 
“Watt” Scharf & Co., Austria.) 

Е. G. SHanr. London. Improvements ia variable resistance 
electric contacts. 

November 27, 1900. 


21,338. 
21,536. 
21,574. 


21,599. 


21,409. S. B. DoxkIx. London. Improvements in conduits for ele:trical 
conductors. 
21,437. Tue British Тномѕох-Нооѕтом Со. (Lrp.). London. Improve- 


ments in electric railways. (G. T. Woods, United States.)“ 

Tus BnurrrsH THomson-Hovuston Co. (Lrp.. London. Imprové- | 
ments in systems of electrical distribution. (C. P. Steinmetz, 
United States )* | 


21,448. 


SPECIFICATIONS PUBLISHED. | | 

Nork.— All Specifications can now be obtained at the uniform price ^f 

8d. each. : 
1899. 
21,814. HorpEs. Portable telephonic apparatus. 
22.165. ScHATTNER. Continuous current electricity meters. 
25,755. RiMINGTON. Maximum electrical current indicators. 
24,450. DRARLOVE and Brown, Electric telegraph apparatus. 
24,524. Leve anl Monosioe AccoMOLATOR Syoicate (LTD.). 
accumulators. 

24,663. 
21,805. 


Electric 


PUNNETT and PUNNETT, jun. Means to be employed in connection 
with the electro-deposition of metals upon iron and steel. 

SIEMENS BROS. & Co. (тр). (Siemens апі Halske Aktien- 
gesellechaft.) Appliances for reveraing the current in continuous 
current dynamos. 

TiNGLEY. Electric brakes. (Date applied for under International 
Convention, May 18, 1899.) 

SoWERBUTTS. Connectors for electrical wires or cables 

JOHNSON, Electricity meters. 

Moy, Basre and Ernest F. Moy (Lrp.). 
electrical circuits. 

LINDBOHN. Electric fishing apparatus, 


24,932. 
25,053. 
25,200. 
20,999. 


25,628. 


Liquid r.sistancea for 
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COMPANIES' MEETINGS AND REPORTS. 


Nernst Electric Lamp (Ltd.). 


The adjourned meeting of the shareholders of this company was held on 
Friday last, under the presidency of Sir H. C. Mance. The proceedings 
were of a protracted nature. 

The CHAIRMAN called upon Mr. Bernard M. Drake to r:sume the 
proceedings. 

Mr. DRAKE said it would be remembered that at their previous meeting 
Mr. Zusman, a direct: г of the company, had made serious charges against 
him, and he had circulated his reply amonget the shareholders. It was 
clear that after what bad occurred he and Mr. Zusman could not both sit 
at the same board, and he, therefore, made the following suggestions: 
'Tbat the issue raised by Mr. Zusman should be submitted to the decision 
of the Right Hon. W. H. Asquitb, Q.C., M.P., who should be asked to give 
his finding upon each of the issues raieed by Mr. Zusman after hearing 
evidence and counsel for both parties. In the event of Mr. Asquith 
deciding that he (Mr. Drake) had, on the whole, been unable to answer 
satisfactorily Mr. Zusman's charges, he would pay that gentlemau's costs ; 
but if, on the other hand, Mr. Asquith held that he had successfully repelled 
Mr. Zusman's attacks, he would not ask that gentleman to pay a single 
penny of bis (Mr. Drake's) coste, He was exceedingly anxious to clear h's 
reputation in the quickest possible time, and be would prefer Mr. Asquith, 
or, failing Mr. Aequith, Sir Robert Reid, Q.C., M.P., to deal with the 
matter rather than it should go to the Courts, as it would be, in that way, 
more quickly decided, and the company's interest would be likely to suffer 
less than from a public hearing of the matter. Of course, if Mr. Zusman 
preferred a public hearing, he (Mr. Drake) was quite agreeable. He further 
undertook, in addition to bearing the costs of the inquiry, if Mr. Zusman's 
charges were substantiated, to retire immediately from the board of 
directors, Mr. Zusman, on the other hand, giving an undertaking that, in 
tbe event of his failing to substantiate his charges, he would immediately 
retire, as he was bound in honour to do. He had hoped that Mr. Zusman, 
baving read his explanatious, would have appreciated that he had been 
mistaken in his facts, and would have offered him an apology; but 
instead of taking this straightforward course, he had issued a further 
circular. It was true that in this circular Mr. Zusman had sbifted 
his ground on many important points, but he had bolstered up the 
remainder, and had asked the shareholders to accept his state- 
ments as true and accurate. Tne speaker then dealt seriatim with the 
charges brought by Mr. Zusman, and pointed out, with regard to the main 
charge, that he had acted against the interest of the Nernst Electric Lamp 
(Ltd.), that his own holding in this company was 6,000 shares, and it was 
hardly likely that he would be such a fool ав to jeopardise this large 
holding by apy action calculated to depreciate its value: Many of 
Mr. Zusman's charges were only excusable on the ground that he knew 
‘nothing of the technical points connected with the electrical profession and 
the preparation of the Nernst lamp for the market. Mr. Zusman evidently 
laboured uuder the impression that the success or failure of the company's 
‘oy erations depended upon office routine, but this was an error. He (the 
speaker) had worked to place upon the market a lamp which would 
Lecome a permavent source of revenue to the company, and, although 
it was only six months since Dr. von Recklinghausen had left them, he 
(Mr. Drake) had been able to produce a lamp which he considered good 
enough to start their business. Great progress bad been made. He 
had been able to find а staff of workers in whom he had perfect 
confidence, and, in fact, every thing was advancing most satisfactorily. Не 
could not, therefore, believe that tbe shareholders would allow this 
organisation to be broken up. With regard to his action having led to the 
resignation of Prof. Nernst, that gentleman's letter would itself be a 
sufficient refutation of the charge. As a matter of fact, the directors held 
Dr. Nernst's proxy. Не would eapecially call tbe attention of the share- 
. holders to Prof. Nernst's letter in which was the expression “that their 
lamp was now lastingly good." He would conclude by saying that there 
was no more justification in Mr. Zusman's charges in the other matters in 
dispute than there was in regard to bis (the speaker's) tactlessness having 
brought about Prof. Nernst's resignation. In conclusion, he would say 
that he had refrained from attacking Mr. Zusman. He only considered it 
necessary to clear his own reputation and personal honour from this unjust 
attack, and he asked them as impartial and business-like pereons to care- 
fully consider all he had said, and by their voting support the directors in 
their efforts to make the company a success. 

Mr. B. ZUSMAN said that with regard to hia resignation of the position 
of director, his charges against Mr. Drake were not of a person . nature; 
his action had been taken with a view of promoting the best interests of 
the company, and he must, therefore, refuse to accept Mr. Drake's pro- 
poeal with regard to placing the matters in dispute before Mr. Asquith or 
Sir Robert Reid. He had put his hand to the plough and would not turn 
back. He had devoted three years to the company’s bus'ness, and was 
responsitle, more than any other indiviual, for the subscrip:ion of its 
capital. He was convinced that under fair conditions and proper direction 
and management a great future was before the company. 

The CHAIRMAN ваі he thought the shareholders had heard enough of 
this matter. Mr. Zusman had posed as an honest bard-working direct: г, 
and had claimed unrestricted accees to the books. He had taken copies of 
documents in order, as be said, that he might do his duty to the share- 
holdera. If that were so he had acted very strangely in not bringing the 
nea before the directors, and so getting any supposed irregularities put 
right. 

Mr. Zusman's chief supporter at the meeting here stated that he held 
£2,500 shares, and if Mr. Drake remained on the board he should sell them. 
-This statement brought Mr. Drake to the front; and- he, there and then, 
we are informed, purchased the whole 2,500 shares. 


The CHAIRMAN announced that the directors held proxies for nearly 
100,000 shares. He then put the original motion to the meeting, and this 
was carried by 30 votes to 11. 

Mr. ZUSMAN demanded a poll, and after the re-election of the retiring 
directors, this was taken and resulted as follows: In favour of the resolu- 
tion for the adoption of the report and accounts 120,776 shares, against 
46,871 shares. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sim: I send you herewith a сору of my printed speech, which has not 
been fully reported. You will doubtless form your own conclusions from 
the unwillingness shown by Mr. Zusman and his party to have the 
charges alleged against me tried on their merits. As mentioned in the 
report, Mr. Zusman has given his word of honour as a gentleman on several 
occasions at board meetings that if be were beaten at the annual meeting 
he would immediately retire, ғо that this incident may presumably be 
taken as closed so far as the Nernst Company is concerned. | 

The fact, however, remains that if electrical engineers are to be subject 
to violent attacks of this kind, which involve serious waste of time and 
money, it will be difficult to induce them to join the board of any company ' 
established for working undeveloped inventions.— Yours, p 5 

‚ M. DRAKE. 


We learn that, after Mr. Zusman's defeat at the adjourned meeting on 
Friday last, he resigned his position as a director of the Nernst Electric 
Light (Ltd.), and has distributed a circular to the shareholders to this 
effect. | 

It only remains to add that it is claimed by Mr. Drake's supporters 
that the attack made upon him has not been directed by those who had 
invested any money in the undertaking, aud the shareholders, therefore, 
are to be congratulated that the attack has been defeated. 

—————————— 


Eastern Telegraph Co. (Ltd.). 


The report of the directors for the half-year ended Sept. 50 last states 
that the revenue for the period amounted to £642,145. 17s. 10d., froma which 
are deducted £131,862. 13s. 8d. for ordinary expenses and £45,582. Qa. 4d. 
for expenditure on repairs and renewals of cables, &c. After providing 
£6,572. 1s. Ad. for depreciation of spare cable and £10,526. 10s. 2d. for 
income tax, there remains a balance of £447,602. 12s. 4d., to which is added 
£1,924. 17s. 6d. brought forward, making £449,527. 9s. 10d. available 
balance. From this there has been paid: Interest on mortgage debenture 
stock, £27,275. Os. 7d. ; dividends on preference stock, £51,519. 198. 4d. ; 
and two interim dividends of 1} per cent. each on ordinary stock, £100,000, 
equal together to £158,594. 198. 11d. After carrying £10,000 to reserve 
for maintenance ships, and £250,000 to general reserve, there remains 
£30,932. 98. 11d., which is carried forward to the next account. The 
revenue includes £23,225 Ба. 8d. dividends for the half-year upon the 
company's investmenta in other telegraph companies. E 

The large sum placed to reserve is to provide for the payment of certain 
instalments on account, of cakles row being laid by the company between 
Great Britain, the Cape and Mauritiue, which, in conjunction with the 
cables undertaken by the Eastern Extension, Australasia and China Tele- 
graph Co., will form the new through route between Great Britsin and 
Australasia. One of these cables (that from Porthcurnow, Cornwall, to 
Madeira) has been lately opened for traffic, and the Madeira-St. Vincent 
section is in course of being laid. When this section is completed the 
third route to South Africa will be materially strengthened. Of the three 
routea, one is triplicated as far as Aden, and the other two, in conjunction 
with the cables of the Western Telegraph Co., will be triplicated as far as 
St. Vincent. The tariff to South Africa was reduced from 4s. to 5s. 6d. 
per word on Jan. 1. | 

The *' standard revenue " fixed by the Cape-Australian cable.agreement, 
for regulating the Australasian tariffs, having been maintained, further 
reductions were brought into force on Jan. 1 for telegrams exchanged with 
South Australia, Western Australis, and Tasmania, aa follows: дв, 6d. per 
word for ordinary telegrams, 23. 6d. рег word for (Government telegrams. 
Since that date the Government of New South Wales has accepted the 
agreement, and messages cxchanged with that State will, therefore, be 
entitled to similar reductions on and after Feb. 1. ae 

It having been found necessary, frum time to time, to nominate directors 
of this company on boards of associated companier, the sharebolders will 
be asked to amend the articles by passing a resolution set forth in a notice 
convening an extraordinary general meeting to be held immediately after 
the ordinary general meeting at Winchester House, London, E. C., сп 
Monday, Jan. 23, at 1 p.m. 


Direct United States Cable Co. (Ltd.) 


The report of the directors for the six mouths ended Dec. 51 last states 
that the half-year's revenue after deducting out- payments amounted to 
£50,533. 16s. ld, compared with £56,800. 2з. 5d. for the corresponding 
period of 1899, a decrease of £6,266. 6:. 4d. The working and other 
expenses, including income tax, but exclusive of cost of cable repairs, 
amounted to £20,826. 11s. 5d., leaving £29,707. 4s. 8d. as net profit, making, 
with £3,761. 82. 6d. brought forward, £33,468. 15+. 2d. For the corre- 
sponding period of 1899, the working expenses and other payments 
amounted to £20,416. 10s. 5d. Interim dividends of 3s. per share for the 
quarter ended Sept. 30 and of 3s. per share for the quarter ended Dec. д1 
(payable Jan. 31), together amounting to £18,213, have been declared, 
and after setting aside £10,009 to reserve the balance of £5,265. 15°. 2d. 
on revenue account has been carried forward. The reserve fund has been 
debited with £2,500 for cost of cable repaire, and after being credited with 
interest on investment and amount set aside from revenue, the reserve fund, 
taking investments at cost price, now amounts to £433,105. 13s. 8d. 
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City aud South London Railway Co. 


The directors’ report for the half-year ended Dec. 51 states that the 
receipts from all sources for the past half-year have amounted to 
£46,470. 5e. 5d., and the cost of working has been £26,280. 14s. 10d., 
leaving a profit of £20,459. 10а. 5d. Inclusive of the balance brought for- 
ward, the net revenue shows an aggregate of £22,088. 16s. dd. After 
making provision for the debenture interest a balance remains available 
for dividend of £15,342. 9s. 7d. Out of this the directors recom- 
mend that the full dividend of 5 per cent. per annum be paid on the 
preference stocks 1891 and 1896, and that a dividend at the rate of 1} per 
cent. per annum be paid upon the Consolidated ordinary stock, leaving 
£1,248. 14e. 7d. to be carried forward. 

The number of passengers, exclusive of season ticket hollere, carried 
during the half-year was 5,018,842, the receipts being £44,716. 5s. 11d. 
This compares with 3, 442, 842 passengers and £26,197. 14s. receipts in the 
half-year to Dec. 51, 1899, the 1899 figures representing a falling off com- 
pared with the 1898 figures. There has been asteadi'y growing increase 
in the receipts during the past balf-year, which still continues, and when 
the extension to Islington is opened and the connections with the other 
: railways are completel much more satisfactory results may be expected. 
There has been a considerable increase in the working expenses owing to 
increased mileage of the trains due to the longer length of line, and this 
has been further added to by the high price of coal and other materials. 
Considering that the whole of the preference dividend aud the interest on 
the debenture s'ock bas been charged agalnst revenue, and the traffic 
during the early part of the half-year had not he.l time to develop, the 
result of the half-year's working may be considered fairly satisfactory. 

The extension to Islington has made rapid progress, and the tunnels and 
other underground works are very nearly completed. The building of the 
surface stations at Old-street and City-road have been commenced and the 
lifts are being prepared. It is hoped that this extension will be opened 
for ttaffic in about six months from the present time. 

The subway at London Bridge, constructed jointly with the Brighton 
Company, has made considerable progress. 

The exchange of traffic with the Central London Railway by means of 
the special subway at the Bank is growing steadily, and, as the convenience 
it affords becomes more widely known, is likely to assume considerable 
proportions, 

The buildings at the generating station, required in connection with the 
working of the Islington line, are completed, and the new engine and boilers 
are being supplied. 

The arbitration to decide the amount to be paid in connection with St. 
Mary Woolooth church for the occupation of the churchyard and the eate- 
ment under the church has been held, and it is hoped that the arbitrator's 
award will shortly be given. 

The additional locomotives referred to in thelast report are in course of 
delivery. To meet the traffic expected on the opening of the Islington 
extension, the directors have ordered 10 more locomotives, which are under 
contract to be delivered within the current half-year. 

The 10,000 ordinary shares recently offered to the proprietors were all 
subscrited. The directors regret the shares were issued at so large a 
di- count, but the present value of the ordinary stock obviously precluded 
them from making the issue price higher. 

The proprietors will, at the forthcoming meeting, be asked to approve а 
bill in Parliament for powers to construct a subway from the terminus at 
the Angel,” Islington. to the Agricultural Hall, and to raise additional 
capital for that and other purposes. A bill has been deposited to connect 
the Islington station of this company with the Euston station of the 
Hampstead and Charing Cross Railway. As this line would be a great 
public ссотеріепсе, and connect this railway with the Great Northern, 
Midland, and London and North Western railways at their respective 
termini, the directors have agreed that, if the bill receives the sanction of 
Parliament, they will undertake to work the line and provide the elec- 
trical power required subject to a satisfactory agreement, the terms of 
bond will be submitted to the proprietors for their approval at a later 

ate. 


Anglo-American Telegraph Co. (Ltd.). 
The report of the directors of the company for the half-ycar to Dec. 51 


last, states that the receipts, including £8,742. 7a, 7d. brought forward, 


amounted to £197,282. ба. 4d., a decrcase in the traffic of £16,182 campared 
with the half-year to Dec. 51, 1899. The total expenses of the half-year, 
including the repair of cables, &c., amounted to £70,376. 4s. 11d.. an 
increase of £3,204. 19s. 5d. The directors have set apart £12,000 to the 
renewal fund, leaving £114,906. 1з. 5d. Interim quarterly dividends of 15s. 


per cent. on the ordinary and £l. 10s. per cent. on the preferred stock, 


were paid on Nov. 1, absorbing £52,500, and leaving £62,106. 1s. 5d., out 
of which the directors recommend final dividends of 17s. 6d. per cent. on 
the ordinary, £1. 103. per cent. on the preferred, and 58. per cent. on the 
Ceferred stock, amounting to £61.250, making a total distribution for 
the year to Dec. 31 of £3. 28. 6d. per сеці. on the ordinary, £6 per cent. 
on the preferred, and 5s. per cent. on the deferred stock. The balance 
(£1,156. 1s. 54d.) will be carried forward. 
The cables and land lines of the company are in good working order. 


NEW COMPANIES, STATUTORY RETURNS, &c. 
— ——— 

ELECTRIC TRACTION, CONSTRUCTION AND EQUIPMENT CO. (LTD.) — 
Registered Dec. 29, with a capital of £20,000 in £100 shares, to construct 
cr acquire railways, tramways, vehicles, launches, steamboats, aud other 
means of conveyance, and to carry on the business of railway, tramway, 
boat, and vehicle contractors, suppliers of electricity, electric and other 
motor manufacturers, &c. | 


1 "D 


LAWSON'S NON - CONDUCTING COMPOSITION (LTD.) — Registered 
Jan. 15, with a capital of £2,000 in £5 shares, to acquire and carry on so 
much of the business of George Angus & Co. (Ltd.) aa relates to the manu 
facture of dealing in improvéd asbestos compound non-conducting com- 
position for covering ste un- pipes. tanke, &c., and to manufacture and deal 
in fireproof materiale, insulating materials and appliances for electric cables, 
wires, and electrical insulation generally, engineers’ requisites, &c. 


MIDDLETON ELECTRIC TRACTION CO. (LTD.) — Registered Dec. 29, 
with a capital of £100,000 in £5 shares, to carry on the business of 
carriers of passengers and goods, electrical engineera, electricians, manu- 
facturer of and dealers in rail, tram, electric, and other apparatus, 
mechanical and chemical engineers, &c., and to acquire patents relating to 
the propulsion of rail and tramcara, boats, vebicles, &c. The subscribers 
are E. Garcke, C. S. Hilton, J. Devonshire (electrical engineer). E. Hop- 
wood, H. M. Sayers (electrical engineer) G. J. Somerville (electrical 
engineer), and А. L. Barber. 


MOON, LOUGBLIN & CO. (LTD.)—Registered Dec. 29, with & capital 
of £20,000 in £1 shares, to acquire the ousiness carried on by О, Moon and 
J. A. Loughlia at Luna Works, Factory-lane, Harpurhey, Manchester, and 
to carry on the business of electrical and general engineers, electricians, 
manufacturers of electrical appliances, xe. The subscribers are O. Moon 
(engineer), J. A. Loughlin (electrical engineer), F. J. Moon, W. McGuffin 
Greaves (engineer), Mra. G. M. Zapata, J. Welsh, and H. J. L. Bull (electrical 
engineer) The first directors are O. Moon and J. A. Lougblin. 


BRITISH WESTINGHOUSE ELECTRIC AND MANUFACTURING CO. 
(LTD.)—The annual return to Dec. 7 has been filed. The capital is 
£1,750,000 in 200,000 preference shares of £5 each and 75,000 ordinary 
shares of £10 eacb, of which 100,000 preference and 45,000 ordinary have 
been taken up. 25 has been paid on each of the preference shares, and 
the ordinary shares are considered as fully paid, 


| CITY NOTES. 


афи 
MEMORANDA.— Bank rate 5 per cent. (since Jan. 5, 1901). Price of silver 
281d. per oz. (Jan. 24) Consols (23 per cent.) 964—968 for money, 
9056 — 9611 for account ; 23 per cent. 97—974 (Jan. 24), Consoles Pay Day, 
Feb. 1. Stocks and Shares. Continuation Days, Jan. 29 and Feb. 12; 
Ticket Days, Jan. 30 and Feb. 13; Pay Days, Jan. 51 and Feb. 14; 
Mining Share Carry-over Days, Jan. 28 and Feb. 11. 


CLAYTON AND SHUTTLEWORTH (LTD.) A prospectus of this com- 
any has been issued this week, and invites subscriptions to & share capital 
of £800,000, and a debenture issue of £250,000, making a total of 
£1,050,000.- The prospectus is noticeable for being the firat under the 
new Companies Act, 1900, which came into operation on Jan. 1, 1901. 
Tte list closed yesterday (Thursday) and we learn that the issue was 
largely over-subscribed. 

CROWTHER AND CO.S ELECTRICAL INDUSTRIES LTD.) -A pro- 
aspectus has been registered under the new Companies Act of Crowther 
& Co.'s Electrical Iadustries (Ltd.), electrical engineers and contractors 
for electric light and power plant, &c., of Manchester and Liverpool, and 
subscriptions are invited for a share capital of £10,000 in £1 shares. No 
indication is given as to the date of closing of the list. 

EASTERN AND SOUTH AFRICAN TELEGRAPH СО. (LTD.) – Payment 
will be made by warrant, on Feb. 1, of the interest on this company’s 4 per 
cent. registered mortgage debentures 1909. The transfer books will be 
closed from Jan. 26 to Feb. 1 inclusive. 

GREAT NORTHERN AND CITY RAILWAY СО. —Тһе directora report for 
the half-year ended Dec. 31 states that two additional shields have been 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS, 


| 5 | | 
um rmm bmc 
r en i 
А | | E deum nount. | or Deo. 
.11900-1 £ £ E42 ££. 
Aberdeen Corporation... ... "T М ee 2, Bees T 
* Birmingham mways. Jan. 19 , 4,060'+ 24, 2 7,829 – 140 
Blackburn Corporation. „ 19 411 + 45 f 2 1061 M 101 
Blackpool Corporation... „ 17 151 7 22 42 28,725 + 7,656 
Blackpool and Fleetwood, „ 19 127,- 13 5 391 - 52 
Bolton Corporation ...... „ 20 1,1944 42 57,026 T 
Bradford Corporation. "E peu ИО 2: 
Brisbane Tramm. .. Dee. 5 1991'+ 321 ... 41,451 + 7,756 
Bristol Trams & Carriage Jan. 18 | 5,748 --1.055| 5 10,819 + 2,656 
Buenos Ayres& Belgrano lec. 25 2,815 . 505 25 63,475 |+ 6,649 
Central London Railway Jan. 19 5,982 | ... 25 155,985 wis 
City & South London Ry, „ 20 1,995 + 884 3 6,054 1+ 2,675 
Cork Elec. Trams. кє sie ы Qus ais 
Dover Corporation.. , 19, 165|+ 13| 42. 9,217 + 595 
Dublin & Lucan Rly. .. „ 19 10+ 17| 3 206 |+ 45 
Dublin United ....... =| , 18 3, 251 7 298} 5) 9,964) + 1,146 
Dublin Southern Dist... , 18 687 d 3 2,574J ; 
*Dundee Corporation m T ee d rapa p T 
*Glasgow Corporation . „ 19 8,494 + 153 35 29,554 `+ 2,116 
Hull Corporation ......... „ 19 1,535!+ 876 29 41,190 | + 22,455 
*Liverpool Corporation... „ 12 , 7.697 4 1,00 2 10,174 + 2,7 
Liverpool Overhead Rly. ,, 20 1,482 11 5 4,537 + 82 


*Sheffield Tramways seese: „ 20 2,642 + 858 5 


{ And four days. 


+ 2,672 
* Partly electrical, 
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erected and are now ee at Drayton Park, hne 460 lineal yards of 
tunnel have been driven. At Essex-road the station tunnels have both 
been driven to their full length, and the construction of the connecting 
passage is being proceeded with. At Regent's Canal the up and down.line 
tunnels have been driven for distances which, together, amount to nearly 
2 miles, and through eommunication is established with Essex-road. Two 
additional shields to drive southwards will shortly be erected at Old.street, 
where a shaft has been sunk and the up-line station tunnel has been com- 
meneed. At Finsbury-pavement a shaft bas been sunk to its full depth, 
and the connecting passage is in course of construction. Tenders have 
been invited for the supply of electrical plant, and, generally, the progress 
made with the works is satisfactory. 


LIVERPOOL OVERHEAD RAILWAY COMPANY.—The accounts of this 
company for the past half-year show an available balance of £15,829, and 
the directors recommend payment of a dividend at the rate of 5 per cent. 
per annum on the preference, and 34 per cent. per annum on the ordinary 
ehares, against 5 per cent. per annum on the ordinary shares for the corre- 
sponding period last year. Balance carried forward £4,080, against £4,692. 

MARCONI’S WIRELESS TELEGRAPH CO. (LTD.)—Col. Sir C. Euan 
Smith, Mr. J. Henniker Heaton, and M. Albert Ochs have joined the board 
of this company. 


NORTHERN COUNTIES ELECTRICITY SUPPLY со. (LTD. )— This com- 
pany was recently formed to acquire the provisional orders for the follow- 
ing towns :—South Blyth, Cowpen, Spennymoor, Barnard Castle, Malton, 
Thirsk, and Sowerby, and the consente from the local authorities for 
Alnwick, Annfield Plain, Consett, Benfieldside, Shildon, Handsworth, 
Norton and Pickering. Mr. J. D. Milburn (chairman of the Newcastle and 
District Electric Lighting Co., Ltd.), is the chairman of the new company. 


ВТ. JAMES'S” AND PALL MALL ELECTRIC LIGHT CO. (LTD.)— The 
directors recommend a dividend for the half-year ended 31st ult. ef 7s. 6d., 
together with a bonus of 2s., per share on the ordinrry shares, making, 
with the interim distribution, 12) per cent. and a bonus of 2 per cent. for 
the year —the same as fcr the past four years. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed 0th inst. as a special settling day in the further issue of 
£100,000 44 per cent. debenture stock of the County of London and. Brush 
Provincial Electric Lighting Co. ( Ltd.), and the stock has been ordered to 
be quoted in the official list. The committee has also been asked to appoint 
a special settling day in 5,795 £1 fully-paid shares (Nos. 1 to 496 and 5,308 
to 6,155) and 565, 000 vendors' £1 fully-paid shares (Nos, 6,136 to 61,135) 
of the Mica Manufacturing Co. ( Ltd. ). 


ELECTRICAL COMPANIES’ SHARE LIST. 


Р Амопнт | Last PREVIOUS Price | RATRE PER Вовгхкев Рони 
ааа ОР Drer МАМИ, Wxex'sPnarm,| Tuesday, | Окчт. "Югтгржкр Dun. Durro WEEK 
“Р SHARE. | DEND. JAN. 16. Jau. 22. Trop. Enpina Jax, 2: 
ELECTRICITY SUPPLY COMPANIES. | 8 s. d. Highest Lowest 
100,000 1 .. | Bl'ekh'th & Gr’nw’ch D'st'ct Eloc.Lt.Ord. (fully pd.) 8 4 8 1 ө ave - e 
£100,000| Stock S Do. 41 1st Dab. Stock Prov. Certs, (red. and con.) 70 7) 70 75 pt ы: e өз 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Ога.............. 13% 12$ 133 814 1 i 121 AR 
6,000 10 4/6 Do. 4% por Cont. Cumulative Pref. ............... 10 11 10 11 4 110 " — 
870,000 | Stock 44% Do, 44 por Cent. Debenture Stock (red.) ..... | 100 103 102 103 4 F8 one М 
19,661 5 2/6 | Brompton & Kensington Electricity Supply om» vas 7 8 7 8 315 0 — бое - 
12,000 5 3/6 Do. 7 per Cent. Preference ....., . ais 8% 61 8 9 813 8 | Marchand September - өө 
20,000 5 1/6 | Oalcutta Elec. Supply Ordinar ту (faily paid) . 6? 6 6 6 өөө des T - 
50,000 5 4/3 сам Oross & Strand Electricity Supply Оор. .. 20 9% 10$ 9 10% 4 8 1 | February and August . 
150,000 5 2/3 Do. 4% per Cont. Proferonco ГЕ 0202200100 5% 51 5 5} 3 18 3 | ss [rr] eee ose 
34,000 5 2/6 | Ohelsea Electricity Supply Ordinary за MEN `" 7 6$ 7 15 9 | Матоһ.....„.............. 6j 6i 
£160,000 | Stock 44% |* Do. 4% per Cent. Dobenture Stock (rod. $ 109 112 19) 112 | 4 0 4 June and December... m vas 
$1,200,000 | $1,000 57 | Ohicago Edison Ist Mort. 5 % 30 yr. Gold Bonds(red. з 100 110 100 110 4 10 11 | April and October... к S 
70,579 10 8/0 үе London Electric Lighting Ord. ............. — 8t 9) 8} 9 4 811 | February and August Ils T 
40,000 10 6; 8 per Cent. Cumulative Pref. uni s| 4 ц 13 14 4 5 9 | January and July. . 14 13] 
£400,000 | Stock 5% [* Do. 5 per Cant. Dabenture Stock (red. ) 122 127 121 117 313 9 | June and December... E 2 
£200,000 | Stock > Do, 43% 20d Deb. Stock Certs. (680% pd. red ) 61 63 61 63 Sà MÀ 624 i 
40,000 10 4/0 | Oounty of London and Brash Prov. Ordinary .. 3 81 6 6 4 pes aa - 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference. . 1! 12 114 1»? 416 0 | Marchand September 12 s. 
6200, 000 Stock 44% Do. 4% Dəb. Stock Corts. (all pd) (red.) 106 10) 106 109 £N * 1063 А 
10,200 5 "A Folkestone Klectricity Supply Co. nope d «орз 5k 6 5 6 ө ese 643 - 
11,000 Б ces Hove Elec ‘tric Lighting Ordinary "ТТТ "ТТТ 7 8} 7 8k owe tee TT eee 
15,000 5 107 | Kensington aud Sonal peg . Ordinary -. . 13 12 13 4 0 9 T а е0 
10,000 5 6% Do. 6 per Cant. Ist Preferenoe . . . в} 7 6} 7 4 2 7 | January and July...... — — 
110,000 3 is London Electric Supply Ordinary .....4 -sese een. lá 2 1j 2 eee АЕР - - 
49,840 5 8/0 Do, 6 per Cent. Preferenoo . . 4 4 5 4 5 6 0 0 ** Ё. 
8250,000 | Stock 4% Do. 1 pər Cant. lst Mor tgage D. Dobsatares.. eos 31 101 98 101 3 19 3 Jane, Bept., Deo. d ace 
85,000 10 9/0 Metropolitan Elec. Supply Or ж. 12 13 12 13 | 3*4 € | re and Ootober...... 133 12 
ı $220,000 | Stock % Do. 2 por Cent. Deb.Stock Firat ET. ze 113 110 113 319 8 | June and December .. — - 
&1Е0,000| Stock BU Do. "pe Cent. Mort. Deb. espera ) woe. 99 98 99 | 810 8 - 93} nee 
6,452 10 6/0 | Notting Hill Rleotrio Ordinary — 14} 15 li) 15 410 4 | Maroh . 4 oe — 
10,000 5 5/0 | Oxford Electric Ordinary  ..... SE, Ip IHE ake 6k 6 6$ 6 381611 | „ * ec 
$00,000 1 ( TTT 15, А 1. 113 6 8 á D 
£135,000 | Stock 5% River Plate El. Lt. & Тес п, Ltd., [74 lat Mor. Deb... 70 80 70 80 6 9 0 | January and July. * ede 
15,000| $100 $2 Royal Electric Company of Montreal Shares .. 17) 19) 170 139 4 8 11 | April and October.... ove ese 
4115, 800 100 44% |* 5 А 4% per Oant. Ist Mortgage Debencares weet 103 104 192 104 467 950 - 
40,000 5 5/0 Bt. James’s and Pall Mall Electrio Ordinary .....,.. 15 16 15 16 410 8 Febrasry and August ove - 
30,000 5 8/6 Do. 7 per Cent. Preference ....« .ccce «evo sosoo 8} 94 81 6 813 8 „ ъ же be 
£150,009 | Stock 29/0 Do. 3} per Cent. Debenture Stock (red. jas 93 10( 93 12. 8 э 4 „ ve 
12,000 5 ањ Smithfield Markets Electric Suppiy Ordinary 7 4 3 2] 2 21 a өгө - ү» 
250,000 | Stock 4% Do, 4% Debentures .. see eiesese| ЭФ 90 80 90 4 10 11 * а AC 
65,000 5 8% South London Electric Sapply Ordinary... 6: Хао: 2} 3} 2} 3} 2. ix 915 5 
79,900 5 5/0 | Westminster Hlsotrio Supply Ordinary MU ЫЫ LAS 13 121 181 416 4 | Marchand September 13 
29,618 5 ien De Do. eee i59 2670594049500) ee des cas ll 12 12 13 ese — . 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,000 10 4/0 | Blackpool and Fleetwood Tramway8.................| 14 18 14 16 315 0 өө vee - 
$167,900 100 5% Brisbane Tramway 5 per Oant., Dabantures ...,..| 104 103 104 106 415 0 - э ose 
50,000 10 732 Bristol Tramways and Carriage Ordinary ........... 24 2i 24 25 з т 7 | February and August -— еве 
25,000 10 4% Do,  QOCamaulativePreference(fally pd) ........,... 10 101 10% 191 315 4 өө ў 
£100,000 | Stock 4% Do. 4 per Cont. Dobentures . sensi] SLO, DAS 115 118 $ 8 1 | February and rg e oes 
13,600 10 5/0 | British Columbia Electric изу 55 Prof. .. ives 9} 10} 9} 10} 417 6 | May and November 10} ab 
60,000 10 60 | British e. Trac. Ord. sce ов eee see bo- isores roodo 125 13} 1°, 134 6 5 11 1355 134 
60,000 10 6/0 | Do, 6% Cum. Prof. генд, 114 12} 114 12 418 0 | February and August 124 113 
£350,000 | Stock 5% Do. 6 per Cant. Perpetual Dabentures . 123 12) 131 4 1 4 | °% 122 1211 
40,000 5 3/0 B ienos Ayres x Belgrano 6% “A” Oam, Pref, ...... + ү it 61 514 3 | eee + ыў 
27,500 5 m e . Ne 4 4 4 ty ET * 411 
£320,000 | Stock | 5% Do. 5 per Cont. Dab: yntares че 103 107 101 107 413 8 | - 10} * 
£120,000 Stock 57 Do. 57 2nd Deb. Stk Prov. Carts. (all pd.) ...| 95 93 NW. XN. 15 00 a 
206,297 10 3/0 | Central London pee ЖТ, DE, 8} E} g 3 6 8 | June and December .. 875 T 
£855,000 | Stock 13% | Oty and South London allway Gon. Ordinary 51 56 52 t6 2-9 T February and August 1 eos 
37,500 10 177 | » Ordinary (Nos. 22,5)1 to 60,02) ..... .. 5} T 5% 213 9 = * Ж Sh 
£150,000 | Stock PE | Do. 6 per Oent. Perpetual Praferance (зә)... 138 143 133 143 8 911 29 * "3 * 
£200,000 Stock 57 Do. (1898) eee sate 1.0.06 +20. 135 130 135 3 14 1 eee oo“ see 
£244,315 | Stock 4% Do. 4 per Oant. Parpetaal Dabentace . — 115 120 115 12) 81511 | May and November tee ове 
60,000 10 „ | Dablin United Trams. (1893) Ltd., dus and * 17 14 17 18 а б ose 
59,987 1? Се D 6 per Cent. Preference....., .. $i ve Aio i | 154 16} 15} 18} А obs 
£300,000 | 100 34 por Cent, Mort. Dabs, » (reds). 102 105 102 105 ve ees ose 
20,000 10 ы үш — Tramways Ordinary. e. | 22 23} 24 29 812 8 | March and September NN 
10,000 10 Do. 6 per Oant. Prefaronoe ...... «eo ee soo von tec ч 14 15 144 15 813 8 „ oe 
£300,000 | Stock 165 | Ро. 4% per Cent. Dobenture — „16 113 111 112 114 3 18 11 January and July. өөө see 
80,000 | 10 | |  kldderminster & Disteiot B. L. & Tr’ct’n 51 rref, ...| 91 10t pit 417 7 May and November .. өөө ove 
87,500 | 10 iy | Liverpool Overhead Railway AMA — г | si 8i 8j 8} 41% 2 | February and August | - ecc 
10,000 | 10 | 7 | Dc, 5 per Cent. Preferenoe...., . 6 o «| 13 13$ | 131 133 | 814 1 РА - - 
£125,000 | Stock 4% | Do, 4 per Cont. Dobenture ..... | 102 101 | 102 10t 3 16 10 January and July. - vee 
$350,000 | $1,000 | 5% | London Street Rly. (Out.) lst Mort. * Boba. rd.). 102 104 102 101 417 7 | * | c 
£325,744 | Stock 3/1 | London United Teams, 47 lst Mt. Db. Stk. Perv. Certs xd 62 61 | 62 61 АЯ 50 
£60,000 100 5% | Montieal Str’t R’lw’y Be rl g oZ Morc. Dabs. “еы 101 106 | 104 108 415 0 - 
£140,000 100 44% Do. Sterling 44Z Dobentures (1932) .. 103 105 103 105 4 6 0 e 
24,000 $ .. | New General Traction Ordinary se... КК 33 4 | 4 tos -— ; - oo 
60,000,  . 5 6/0 . Do. 6 per Oent. Oimuiative Preference P 41 51 4 5} 6 0 0 | Мау ... eee eee — — 
4.000 10 ER Oldham, ама aud Hytie өс: Tramway Огӣ.... 16 17 * эй February and Augus! a - 
4,000 10 6/0 Do. 5 per Cent. lreferenoe ....,4.4... eee eee 10} 10} 413 0 * - i ; F 
13,334 10 iós Potteries Electric Traction Ordinary .................. LOG Ile 11 2 ove - 1} а 
20,000 10 5/0 Do. 5 por (епі, Oumulativa Preferenoe . . . 10 11 10 11 4 1011 X February and Апдуз! . - 
£125,000 Btock 37/0 Do, 4% per Cent. Debenture Stock. ТИТ 104 105 102 105 4 5 9 ove 1034 » 
$40,000 | Stock | $% | Waterloo and Olty Ordinary edem mm emm) 00 07 % о | $ 2 9 | Juneand Dooenber . | 96 | э, 
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ELEOTRIOAL COMPANIES’ SHARE LIST, 


Parviovs Price ВАТЕ РЕА Bumm Dows 
ar |. т 
23 eee Dive МАМИ, Ware's Рио, | Taesdav, | Окут, Drvrpaxp Den. Dozixo Were 
* | Вилав. | beno. Jan. 16 Jaa. 23 YIELDED. Шкогмо Jan. 27. 
` 296,900 100 4% ‘African Direct Telegraph 4% Mort. Deb. (red.) ... .. 99 102 99 102 818 6 | Jaaaery and Jaty... .. eus oon 
36,000 19 ove Amsson Telegra h „%,. 29888 22000 10000 0000 009060000 (00500.02 060 0 soe June and Dsosm eee 900 
alle, 700 100 EX Do. ; por Osnt. Usbentare$ . . . 60 · ossee] BE 90 95 » 5 11 1 РЕ кә 
49232,7320 Btook 1 А lo. Ams can +006060 0900 «0909 9g09*90099*009000000000590*099 0090 See 52 55 51 64 6 15 3 Feb., May, J Aug., Nov. 06 
43,089,040 Stock 90/0 0. Preferred 000000 +0000 00000 eee 0000 eee %% - 00е 97 9) 6 6 4 4 96 99 "Өз 93l 
4, 088, 8 10 Stock 2700 Do. Deferrei es^ е» **00Q -0000 990 1000 эз 96.99.95 10 101 8 9 14 1t 8 LE 9 E 9 
13,338,300; $100 8; Oommeroial Cable Capital doo 170 180 17! 180 4 811 Jan., Apr., Jaly, Oct. m 
16,000 10 5/0 | Опора Submarine Ordinary y . . eet e cores 8 617 6 February and Aagast ti T 
6,000 10 10/0 Do. Preference 10 per бең. esce sarei 15 16} 16 17 617 8 „ $$ M M 
18,02) 5 $0 | Direct Spanish Orlinary ....... eie eee cnl ^ 44 4 4 8 10 | April and Octobsr... 8 — 
6,000 5 5/0 Do. lo por Osat. C imatative Prefersaoe ..... 10 10 б 00 Ж 
690,000 80 4 Do. 41 par Cant. Озбепбагев................... 100% 104% 109% 108% 4 6 7 January and. Jaly...... ИР a 
60,710 20 8/0 Direct United States Orle ... Vx heats xd| 10 10} 10 103 613 4 | Jan., Apr., July, Oot. 10,5 vee 
4108.30 100 44% | Direct West India Cable 44% By. D». (within Nos. 1 99 102 99 101 4 8 3 |Juneaud Deoen 5, Bi 
&4,000.000| Stock | 35/0 | Mastern Ordinary ...... .. xd [to 1,202) (red.)) 180 111 137 142 418 7 Jan., Apr., July, Ооё. 1891 135 
81,030,898 | Btook 17/6 Do. I рег Cant. Preforsnoo Bwok ...... ..... xd| 95 93 95 93 811 6 iss sa 
> 1,482,268; Stock 4% % Do.  $4perOeut. Mort. Dab. Stook (red.). 109 111 10) 113 Bil 5 | May and November . "EDI 11? 
359,00) 10 3/8 | Eastern Extension ..... js көнө.» Xd] 14 14} 14 lt 416 7 Jan., Apr., July, Ost. l4 14 
- 50,000 10 2 D. (Nos. 2 50,00 l to 300, 000) pd. ia dat $3pm,allpd| 11g 12 lip 13 x 1: ко 
&830,000| Воск 4% Do.  4perO»at. Dabontare Stood „ . 112 117 112 117 8.97 February and Auguet i КАХ 
4900,00) 100 4 *Bastern ead 8. African 4% Mort. D3b., 1303. ....,.| 100 103 100 103 817 9 | Februaryaad ше ves eos 
6300,000 35 4 Do. 4 por Oant. Mauritius Bab. abs. (re i.) ../ 99% 10 lx 99¥ 102% | 315 5 May and November. te 
182,337 10 1/3 | Globe ре тесари and Fru „ 10 101 10] 10] 417 8 | Jan. Apr July, Ost. 10 10% 
180,043 10 8/0 er Cent. Preferendo q ене ое » 16 154 15 15b 817 6 16 15} 
150,000 10 5/0 ront Northern of Oope pennan ds „ 8L 83 32 81 813 6 |J auusry aud. July ..... is si 
883,000 100 Halifax & Bermuda Cable 44 lat Mort. Dab (wthaNos. 99 103 99 103 4 9 1 | June and December .. ‘ie Фә? 
17,000 35 12/6 |Iudo-Éaropsan .........[1101,2))) (red. ex єз 47 51 47 51 413 0 | May and November .. - ine 
8100,000 100 0 London Platino-Brasilian 6 pee Oant, Daaa., 1934. 101 107 104 107 513 1 | March aud September гае M. 
8100,000 100 4 Pacific & Baropean Tel. 4% Guar. Daba. (red.) ... . 9) 103 99 102 818 6 | Jane and December... 2 - 
11,839 3 4/0 Reuter’ B. 6 %% 00:0 00000000000 500000 000 с00000 *9000 00000 oc 7 8 7 5 0 0 April and Ootober.. ео cee ec eee 
3,381 |4100 Oert.| 6 Submarine Cables Trust . . . soose sosoo co ce 121 12 124 13) 411 0 » » 208 »- 
15,609 10 ке West African Telegraph ...... seso . ee -voco . 60s · 8} 3b 4 9 8 | December and July ... ө * 
2171, 100 100 6% |" Do. 6 per Cant. Debentures ‘(red.) esse . 0 „09 103 99 103 419 6 | Marchand September sis гда 
,008 3} RR West Coast of AmerioB ..... ..... oee seose 6 cesee cose 2 i sed AA “а 
50,000 100 4% |* Do.  $perOent. Dabsataces . „ . .| 9) 103 9) 103 8 13 6 | January and Jal евге ee i 
88,931 10 6d. West India and Panama *69900:00098:*0000-20000.00009-00090909229 i $ ry) May =“ ноз ] eer 
84,668 lo 6/0 Do. брег Cont. Ist Preference ....ce e eee 6 7 6 7 811 6 67, е} 
4,669 10 6/0 Do. s per Cent. 3nd Preferenos .. ..... . 5 7 6 6 1t 6 iss ya 
90,000 100 6% % Do. брег Ою Debentares ...............| 103 106 103 103 411 4 Januar aad’ July. е ni 
307,990 10 3/0 азаа оча h (late Br ee n8'bm’' rine) СРН 13 14} 131 144 413 8 | Mar., зара 1!j 13} 
478. 000 100 5% о. t. Debs. (3nd Series, 1906) ...... 101 10 101 104 413 2 Jans aud — us 
£313,777 | Stock 47, De. i pat Cant. Deb. Stock (red.) . . . 103 10; 102 105 316 2 - у ids 
TELEPHONES. | | 
i 44,000 85 4/0 оми Telephons (faulty paid) ,, %, 00 00 0000 0000 3 31 8 з 5 14 4 August 000 ** «e зо 90.09 оо ээ ees 
334,050! 10/0 3% | Consolidated Telephone Con. and Nauf. es so 3/0 4/0 3/9 4/9 6 6 4 ' Ар.П aud Ostobar ,, .. - не 
72,080 1 314 | Monte Video Telephone Ordinary ....„. ....е seve ..... € 8 о 0 о | Novemuer ............ e eve one 
86,493 1 10 Do. 5 por Oaat. Preference .............. ee . 1 1 500 РА - ia 
890,000 5 3/0 National 200000 00500 c000B %, «e000 ое 00:00000 *09*90 ое. оз Фе «0-90 i 43 4 42 6 17 2 Fobrd ar aud Augast 4,5, 4} 
15,000 ' 10 бе | Do. 6 per Cant. Oimalative lat Proference ...| 12 14 12 14 „| 4 5 9 ә se 13} ө 
15,000 10 6/0 Do.  6psrOat. Cimalative 3ad Py be ple 11 13 11 13 412 4 m " m m 
250,000; ` $ 3/6 Do. 8 por Cent. Non-Oamulative 3rd Pref. . 4i 5] 4 5 415 3 „ se 413 ре 
5 1.000, 000 Stock X |+ Do.  Debentare Stock 3} per Cent. (red.) . . 91 97 91 97 813 3 | Juns and Dsoeaber ... 95 94) 
£503,000 | Stock 4 Do.  4perOCabt. D»benture Stook (rei)... 97 10) 97 100 4 0 2 — 90 — 
171,501 ` 1 0/6 Oriental eee 0000 0:00 500000. 00000 «0009 «90909 50000 +6 06 1 14 5 3 9 April and Ootobe . 200 
8, 5 2/6 | United River Plac э... 4 5 4 5} 6 13 4 Jad. oo se 4] Ж 
16,889 5 3/6 Do. 5% Oamnalatvo Pear. (Nos. dto16 ,83)) ... 4 ' b 4 5 $15 3 | Jane aad U03% »er ... - ove 
23,381 5 1/3; Do, do. (Jos. 16,68) to 20, 0% „ 5 a ee —“ өө 
CO 4 $119,917 | Stoor 6m |* Do.  6perOaa:. Devaatace BEOOR (re. . . . „ 162 lob 102 105 415 3 | Jane aad Dee nber. ial өөө 
ELECTRIC MANJFAGTURINS &3. COMPANIES. : 
70,000; 1 84. | Alliance Electrics! Co. 67 Cum. Prof. . o e ee 0 ceo $ 1 1 1 6 0 0 „ө vee die 
1 15,000 1 #11. | Aroa disovricity Mster 6% Oum. Pref. ... . nos 11 Rp 14 13 7 5 3 | Maroh aad September ES “es 
85,000 1 pss British тоно Works Оо. Ocdinary ... 5 з i ав sed e ne 
‚000 1 a Do. вре er Оэпб. Camalative 5 реа E i — " -— - 
859,090 100 43% Do. st Mortga М Debontares ....„...„..../ 95 97 9; 97 478 T "- 
70,000 5 5/0 | British Insulated Wire Ordinary F. % o . 10} 11 103 AT] 8 13 11 | Jily aud February ү 1 { esa 
70,000 5 8/0 Do. брег Cont. Preferenoe . . .›... 53 6 6 6 418 9 | January anl July. oi - 
100, 000 5 3/0 British Westinghouse 67 Proferenoe Rit .0000 9000 ve 4 5 4 4 6 6 4 299 see 
* 90,060 2 1/2} | Brash тезиси Baglnesring . e e seen заах 1 ц 14 1$: | 68 8 Septem ar 8 11 - 
15,731 3 eee Do. gi paid СІЮ 10 SD coe 000 000000 200 000 00000 аса „өө eee . eoe .00 ace е әа 
90,000 2 1/21 Do. 3 ae Usnt. Pref, Non-Qam. ... — 2 2} 2 2} 5 6 8 70 ~ 2} 270 
* 15,731 3 eee Do. £ paid. % %% %% 00000900 006.00 905250 09090 06 90:00 eee . eco „* [TI 9% [IIT 
£125,000 | Stock 44% Do. 4 pər Cant. Perp3taal ist Dab. Btoo£.....| 103 111 105 110 43 4 | Msroheiidertendhs| 103 - 
£125,000| Stock 447 Do. Perpetual 8nd Debsnture Stock ... ........| 101 103 lol 103 4 7 6 | Jaauacry aaa July ..... vei "m 
89,000 5 5/0 | Oallender's Cable Oonstruotion Ord. .. NES 13 16 . 13 14 5 7 2 10 s sie кей 
40,000 5 Do. p per Cent. Cumulative Freter 3noe.. date. жа 51 6 5} 6 43 4 ө ie РЕР sss 
£90,000 | Stock 47 Do. 4 par Cont. lst Mortgage Deb.(red.)... coo} 10) 118 109 113 819 1) | November and May... EA А 
450,000 1 0/9 Oastner-Kellner Alkali Co. баву ра — À— Ó l 1} "E ll 6 8 0 me 93 s 
&150,000 | Stock 447, Do. ‚45% First Mort. Dob. (red.) esses] OF 100. 97 100 410 0 ove А es 
60,000 | . 1 0/7: | Ohadburn's Ship Telegraph Ordinary ceso s000 өө. L { 1 6 10 0 | Maroh ...... . eee өзө pes 
. 60,000 1 o/i | ро. ö per Dent. Uam alativo  Praforoa sa . 1} ц | 6 6 8 ie = а 
54,000 3 3/33 Orompton and Oo. (Nos. 1 to 32, e $t 1 31 4 512 4 | January and Jaly .. gil - 
£100,000 100 5% Do. брег Cant. First Mortgage Deb. (red.) ... 9) 102 92 102 418 0 10 se eia - 
i 1 0/7 Davis and Timmins 6 pər O3at. Oan. Pref, ........ 1 i 1 000 НАЯ Wis eos 
1 99,261 5 1/9} | Edison and Swan United (“ А”” Shares) (83 paid... 1 i 1j 2 8 0 0 | Febraary and Aagas сав - 
17,139 . 6 2/91 Do. £5 paid) eee 50.50 eos Se 4 3t 44 6 13 4 "m 2 - 60 
344, 3 Stock 4 Do. er Cent. Morcgage Deb. Stook (rei. ). .| 83 9) 83 92 4 811 | Janeand December... T vee 
4100,00 Stook | 22/43 Do. 5% dnd Dab. Standing Prov. Certs (allpd)| 93 190 93 10) - ; — iss - 
35,600 5 2/6 Bdmundson's Electricity Corporation Or 1........ E 4} 5 . 4 5 810 0 | БаК.увагіу.....„........ 89 85 
E75, 0o0 Stock 43% Do. 4} per Cent. First Mors. Dab. (red. ). 10. 103 -01 103 4 7 Ne -— ess 
112,100 2 1/23 | Wlectric Construction Co. (Limited) ................... 11 . 21 ц 2} 5 13 2 | January and July... m soe 
25, « 2. 2/9} Do. 7 per Oənt. O1mrlative Praferanos....... 2$ 8 24 à 413 4 | J —— — esa К 
2 182.500 Stock 4% Do. 4 per Oant. 13; Wortgage Dab. (red.) xil 101 101 101 104 3 16 11 January and Jaly... .. sin - 
119,000; 1 e Giffre Kleotro Ohomical an | Power Co. Ord ........ i i m : — ө ө 
30,000 5 | 40 | Henley's Telegraph Woc«s Uediaary sesso oo ve coi 13) 14 13 14 5 3 5 | February and Augast ET. 13; 
. 80,000 5 , 25 Do. 44 per Oat. Profersaos . ee. 54 6 |. 5; 6 315 0 РА РА 5è T 
£50,000; Stock 47 Do. 46 per Caat. Mortzaza D35. S. ook (rei. - 108 112 103 112 40 4 70 29 — 
50,000 10 15/0 | India Rubber, баша Рәгопа, £3., Wr . 20} 21} 2) 211 413 0 з 20 3 
8300,009 100 4% Do. 4 por Vent. lst Mortgage Dab. (rel.) 2 101 10% 101 101 817 8 | Marchand Beptembse 1); Ta 
87.350 12 137 „ Ovastraction ani Mainysnanod ........ 83 42 33 42 4 5 9 | March and July ове e 
£150,000 109 4Z Du. er Cant. Dabeature Bonds, 1909. cse... | 10) 103 1)) 103 317 8 | Janaarg and Јају ..... t s 
,129,000| . 5 40 |. Do. nufaow.-:ng Ocdlnar y 10 11 10 11 513 2 — 10 one 
20,000 5 2/6 Do. брег Оза Oumulative Preferance . —— 51 6 5 6 43 4 oo T m 
- 30.000 б | 50 | Willans and Robinson Ordinary ...........әзөе oo: шө 19 11 10 11 6 19 April and October...... 1d abe: 
40000; . 8 . 3/0 Do. ү: Оза. Oam tative Preference ... 6 7 6 1: 42 9 РА „ T - 
4100, 000 Stock | {У Do. i per Oent. lst Mortgage Debentures ... „! 105 107 10› 107 4 0 J | May and November ove 
bat not for redemption, 


* [n caloulatiag the yield оз this secarlty, allowacce Sas basa made for acorasd interesi, 
t The London Neeb Exchange Cons! tees refuses to quote these, 
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EA vii. 


ORIGINATORS FOR TRAMWAY FITTINGS 
AND TRACTION TELEPHONES, 


а = tt au we ee o ” 
< 


— 


A — py 2 444 + — 
T : PITTI Qu eR 
" - rer — ty Á — 
— * adt ы 

я * . 

ГЫ : 
| unt 
"T 4 " 


F 2560. 


288. each. 


Roof Fitting with Contacts and Sprin® 
Lampholder. 
Tramcar Roof Fittings for 2-5 Lamps. Polished or Bronzed Ground Glass Shade and Bronzed 
Brass, with Planished Silver Reflector. Bayonet Slotted Ring. 


TELEPHONE 
INSERT PLUC IN HOLES BELOW 


Q Q 


press LEVER mw HANDLE AND | 
PRESSED эмил SPEAKING 


298 


| No. K 202. 
manam VE — 


1 «E REC? e 339640 Price, £1. 17s. 6d. 
: The complete Plug Box, con- 
: t sisting of Containing Case with 
A : Induction Coil; 4-way plug 
c socket and connecting terminals 
поа for fitting in Feeder Pillars, for 
Price, £3. 15s. use in system where Hand Com- 

, bination is carried on the cars. 

1 2 The complete instrument con- 
F 2584. | d x 


sisting of Hunningscone Deckert’ 
Hand Combination with water- 
tight transmitter ; Switch Key, 
water tight, containing case with 
induction coil, for fitting into 
Feeder Pillars, 


15s. each. 


Cast Iron Outside Roof Fitting 
with Ruby Bull's Eye and 
4-ft. Rod and Flange. 


eneral Electric Co. (1900), 


Limited. 
| | ^ Head Offices, Warehouses, and Showrooms: 
NE 69, 71, 88 & 92, QUEEN VICTORIA STREET, LONDON, E.C. 


Victoria Bridge, MANCHESTER. 
71, Waterloo Street, CLASCOW. 


Peel Works, Adelphi, SALFORD. 


Sherlock Street, BIRMINCHAM. 
Branches— 56, Barwiok Street, BIRMINCHAM. Works— Brook Creen, HAMMERSMITH, 
13, Westgate Road, NEWCASTLE-ON-TYNE. Union Street. SOUTHWARK 
16, St. Andrew's Street, DUBLIN. CLERKENWELL 4 
East Wharf, St. Mary Street, CARDIFF. : 


Agents for the Australian Colonies: LAWRENCE & HANSON, 3, Wynyard St., SYDNEY, & 167, Queen St., MELBOURNE. REC? TRADE MARK 


D 


anm 
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SILVERTOWN 


Dynamos, Motors, 
ables. 


кшй, GUTTA PERCHA, & TELEGRAPH WORKS CO., 


LTD., 
SILYERTOWN, LONDON, E. 


————————Ó 


—— 


A uwtented. 


POWER VERSUS WEIGHT 


THE 


KING 


OF 


ENCLOSED 
ARC LAMPS 


IS THE 


“PERFECTION” TURBINE 
^ ^ 99 Is the Strongest, Simplest, and Cheapest Turbine made. 
Suitable for Falls 2 to 50 ft. 
S | EW A R | Specially suitable for Electric Generation. 
The Highest Speed Turbine made. 


Results Guaranteed. 


Perfection Wheel has all the good points a Turbine can have, 
giving the Greatest Power at the least possible cost. 


The Best all-round Water Motor in tne World for at! purposes. 
The only Turbine with Steel Vanes and Buckets rendered absolutely Non-Corridible. 


B maricas: WJ. ANTROBU багтаа z 
Stewart Electrical Syndicate, | — to near MANCHESTER: _ 


WRITE FOR PRICES AND DISCOUNTS. 


Manufacturer of 
LIMITED, 


ELECTRICAL AND PHYSICAL 
51, New Compton Street, LONDON, W.C. INSTRUMENTS. 
6ů т тт үк о ы TTI Sr 


44. HATTON GARDEN, LONDON. 
CATALOGUES FREE 
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TELEPHONE No. 5077 BANK. TELEGRAMS: “INDICES LONDON. 


WHEATLEY KIRK, PRICE & CO. 


(BSTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
- AND ARBITRATORS. 


Average Annual Valuations exceed £3,000,000 Sterling. 


46, Watling Street, London, E.C. 


SALES BY AUCTION. 
TUESDAY and WEDNESDAY, FEBRUARY 5 and 6, 1901. 


TO ELECTRICAL ENGINEERS, ELECTRIC LIGHT AND 
INSTALLATION CONTRACTORS, ENGINEERS AND OTHERS. 


ESSRS. WHEATLEY KIRK, PRICE & CO. have 


been instructed by Messrs. Laing, Wharton & Cunnington to 
SELL BY PUBLIC AUCTION 


on TUESDAY and WEDNESDAY, February 5 and 6, 1901, upon the Works 
premises, Haunch of Venison Yard, Brook-st., London, W., 


THE ENTIRE CONTENTS 


including 9 H.P. Otto Gas Engine, 3 Kilowatt Shunt-wound Dynamo, Sin. and 5Hin. 
Slide Surfacing and Screw Cutting Lathes, ten 5in. centres Hand Lathes, 24in. 
Vertical Pillar Drilling Machine, two 2}in. Screwi Machines, two Maing 
Machines, Flexible Drilling Machine, 20 Vices, Line Shafting, Belting. The STOCK, 
which is of a large and extensive nature, includes two 12 H.P. New Continuous Cur- 
rent Motors by Greenwood & Batley, and one 12 H.P. 200 volta ditto by Charles- 
worth, Hall & Co., and two 3 H.P. Langdon-Davies Alternating-Current Motor, and 
four 5 Н.Р. 100-volt Lahmeyer Dynamos; 35 gross of plain and key socket Lamp- 
holders, concentric and 2-pin Wall Plugs, 10 gross Cut-outs, Nipper Switches with 
brass and ornamental porcelain covers, 30 gross 23in. and 3in. porcelain Ceiling 
Roses, 20 Ammeters, high and low-tension Switches, automatic Switches and Cut- 
outs, single and double-pole Distributing Boards up to 12 ways, Motor Starting 
Boards, 500 Brass Galleries and Guards, 230 handsome Brass Brackets, Standards 
and Electroliers, 23 Arc Lamps, 1,000 Incandescent Lamps, Telephone Instruments, 
brass Switch Parts, 2,000 wood Switch Blocks, 400 marble Switch Slabs, lead- 
covered and other Electric Light Cable, Scrap Brass, Copper, Ebonite, &c., &c. 

Catalogues may be obtained on application to the AUCTIONEERS, 46, Watling- 
street, London, E.C., and Albert-square, Manchester. Telephones: No. 5077 Bank, 
ond. » о. 3218 Central, Manchester. Telegrams: ‘‘ Indices London.“ Indicator 
Manchester." 


32 N.H.P.GAS ENGINE and DOWSON" GAS-PRODUCING PLANT. 
ESSRS. WHEATLEY KIRK, PRICE & CO. are 


instructed to SELL BY PUBLIC AUCTION (at the conclusion of the above 
Sale of the property of Messrs. Laing, Wharton and Cunnington), at the Haunch of 
Venison Yard, Brook-street, London, W., on WEDNESDAY, 6th February, 1901, 


in ONE LOT, 
A VERY FINE GAS ENGINE 


by Crossley Brothers, having Two Cylinders on one massive Bed Plate, Two Fly- 
wheels, Auxiliary Starting Engine, together with a 


COMPLETE "DOWSON" GAS-PRODUCING PLANT. 


The above Plant can be seen daily (by order to be obtained only from the 
Auctioneers), at the South London Rice Mills of Messrs. T. R. Denny & Sons, 
16, l pper Ground Street, Blackfriars, London, S.E. For further particulars see 
Catalogue. 


65, SOUTH AUDLEY STREET, LONDON, W. ў 
MESSRS. PERCY HUDDLESTON & CO, 


In conjunction with 


ESSRS. NORMAN & BOWEN have received instruc- 


tions to SELL BY AUCTION on the Premises as above, on TUESDAY 
and WEDNESDAY, February 12th and 13th, 1901, and the FIXTURES and 
FITTINGS on WEDNESDAY, 20th February, 1901; at 1 o'clock precisely, the 


VALUABLE STOCK and PLANT of 
an 
ELECTRICAL ENGINEER AND LAMP MANUFACTURER, 
Comprising :— Brass, Wrought Tron and Copper Electroliers, Pendants, Standards 
and Brackets, also 60 Chloride Accumulators in Lead Lined Boxes, 20 Arc Lamps, 
3,000 Incandescent Lamps, large quantity of Cable and Wire, Resistances, Switches, 
Holders, Ceiling Roses, Cut-outs, Voltmeters and Ammeters, and a 
100n RHUMEORFF COIL. 

with Tubes and various accessories, also 44in, Centre Lathe with Compound Rest, 
Tools, &c. ; also Massive Wrought Iron and Brass Gasaliers and Chandeliers, Brass 
and Wrought Tron Candlesticks, Fairy Lamp Holders, Lanterns, Hall Lamps, 
Standard and Table Lamps, Brackets, &c., Table Ornaments, Plated and China 
Colza Lamps, and Candelabras, Girondoles and Wall Mirrors, 20 pairs Ormoln 
Candelabras, and numerous other effects. 

On view day previous and mornings of Sale, and Catalogues may be had of the 
Auctioneers, PERCY HUDDLESTON & CO., Electrical and Mechanical Auctioneers 
and Valuers, 72, Finsbury Pavement, London, E.C. ; Telephone 585 London Wall. 
Telegrams, Sultanship, London," and NORMAN & BOWEN, Auctioneers and 
Valuers, 624, Aldersgate-street, London, E.C. ; and on the Premises. 


O ELECTRICAL ENGINEERS.— An opportunity 
which is rarely met with, to acquire a genuine old established business at the 

price of the Stock and Book debts. A sum of about €3,000 cash (which is fully 
represented by Stock, Book debts, Machinery, Plant, Fixtures, Fittings, Furniture 
&c.) will purchase ап OLD ESTABLISHED BUSINESS of an ELECTRICAL 
ENGINEER in the South West of London, employing on an average over 20 hands 
‚п very profitable work. The Shop and Works are held under a long lease at a low 
ground rent. The Local Authorities are about to lay electric mains throughout the 
whole district, whereby the business must be largely increased. All the current 
contracts and work in hand moy be taken by the purchaser. Apply to the sole 
Agent, Н. W. SwiTH, Auctionecr and Estate Agent, 7, Featherstone Buildings 
Bedford Row, W.C. : 


2 Gold Medals. 


AAA 


Manufacturer of 


——— — — ‚ырлуу 
DRAWING and SURVEYING INSTRUMENTS 
Ot Every Description, of the Highest Quality and Finish, at the most Moderate Prio 
—— PRICE LIST POST FREE. —= 
Address: W. F. STANLEY & GO., Ltd., Telegrams, “ Turnstile London. 
Great Turnstile, Holborn, LONDON, W.C. Telephone, 188 Holborn. 


TENDERS INVITED. 
WALLASEY URBAN DISTRICT COUNCIL. 


GAS, WATER, AND ELECTRICITY DEPARTMENT. 


EXTENSION OF ELECTRIC SUPPLY WORKS. 


TO BUILDERS, ELECTRICAL, AND OTHER ENGINEERS, BOILER-MAKERS 
CABLE-MAKERS, &c., &c. 


The Wallasey Urban District Council are prepared to receive TENDERS for the 
undermentioned WORKS, viz. :— 


(A) EXTENSION OF ENGINE HOUSE. 

(B) LANCASHIRE BOILER. 

(C) CONDENSING APPARATUS. 

(D) WATER-COOLING TOWER. 

(E) OVERHEAD TRAVELLING CRANE. 

(F) ENGINES AND DYNAMOs. 

(G) CABLES. 

(H) ECONOMISERS. 

(I) TRANSFORMERS. 
Copies of the Specifications (and in the case of Section(A)only, Bills of Quantities) 
may be obtained, either on personal application tothe Engineer, Mr. J. H. Crowther, 
at his office, Great Float, near Birkenhead, or by letter, on payment of the sum of 
£2 2s. for each copy, the amount paid being in every case returnable on receipt of a 
bona-fide Tender. 

Sealed Tenders, on the Forms embodied in the Specifications, addressed to the 
undersigned, and endorsed ** Tender for Extension of Engine House," or any other 
Contract as the case may be, to be delivered per post, at my office, as below, not 
later than THURSDAY morning, the 21st day of February, 1901. 

The Contractor will be required to enter into a bond, with approved sureties, for 
the due performance of the Contract. 

The Council do not bind themselves to accept the lowest or any Tender. 


By order, 
Н. W. COOK, Clerk and Solicitor to the Council. 
Public Offices, Egremont, Cheshire, January 22nd, 1901. 


W 4LLASEY URBAN DISTRICT COUNCIL. 


ELECTRIC TRACTION. 


TO BUILDERS AND OTHERS. 


The Wallasey Urban District Council are prepared to receive TENDERS for the 
ERECTION and COMPLETION of CAR SHEDS, STORES, WORKSHOPS, and 
DWELLINGS at their TRAMWAYS DEPOT, SEAVIEW ROAD, LISCARD, in 
the Parish of Wallasey, in the County of Chester. | 

The drawings can be seen on application to the Engineer, Mr. J. Н. Crowther, at 
his office, Great Float, near Birkenhead, and a copy of the Specification and Bill of 
Quantities obtained either on personal application at that address, or by letter, on 
payment of the sum of £3 3s., which will be returned on receipt of a bona-fide Tender. 

ealed Tenders, on the Form ir Top Ca in the Specitication, addressed to the 


undersigned, and endorsed Tender fof Car Sheds,” to be delivered per post, at my 
office, as below, not later than THURSDAY morning, the 21st day of February, 1901. 

The Contractor will be required to enter into a bond, with approved sureties, for 
the due performance of the Contract. 

The Council do not bind themselves to accept the а ог any Tender. 

order, 
Н. W. COOK, Clerk and Solicitor to the Council. 
Public Offices, Egremont, Cheshire, January 22nd, 1901. 


\ ANCHESTER CORPORATION TRAMWAYS. 
2 


The Tramways Committee of the Manchester Corporation are prepared to receive 
TENDERS for the SUPPLY of (a) CAR TRUCKS and (b) LANT. Tools and 
Materials for Overhead Electrical Катоо. Specitications and Forms of Tender 
may be obtained on application to Mr. J. M. McElroy, General Manager, Tramways 
Department, Town Hall, Manchester. Tenders are to be addressed to the Chair- 
man of the Tramways Committee, Town Hall, Manchester, and must be received not 
later than 9 a.m. on TUESDAY, the 5th February, 1901. The Corporation do not 
bind themselves to accept the lowest or any Tender. 
WM. HENRY TALBOT, Town Clerk 


Town Hall, Manchester, 25th January, 1901. 


DOULTON'S 


NEW PATENT 


Water Softeners 


Electric Light Stations. 


SEND FOR PARTICULARS. 


DOULTON & CO., LIMITED, 


Lambeth, LONDON, S. E. 


ТНЕ 
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TENDERS INVITED—continued. 


URGH OF 


Rorat B KIRK 


The Corporation invite TENDERS for the SUPPLY, DELIVERY, and EREC- 
TION of the following Work :— 

SPECIFICATION No. 1.—DRY BACK 8. 1 
diameter and 14ft. long, with Mountings, Gangway, Feed and Drain Pipes, &c., 
complete as required for each of two Blocks of Boilers. Either or both the Blocks 
can Tendered for, four Boilers in all being required. Alternative Tenders for 
Water Tube Boilers will be considered. | 

Copies of the S ification and Drawings can be obtained from the undersigned 
on payment of Three Guineas, to be returned on receipt by the Corporation of & 
bona-fide Tender. Р 

The Specification and Drawings can be seen at, but not obtained from, the Offices 
of Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, S. W. 

Tenders must be sent tothe undersigned so as to be received by him before 10a.m. 


on 15th FEBRUARY. Я 
The Corporation reserves the right to accept a Tender for any one Section alone 


or for both Sections. They do not bind themselves to accept the lowest or any 
Tender, and no allowance whatever will be made for any expense incurred in the 


preparation of any Tender. 
WM. L. MACINDOE, Town Clerk. 
Town Clerk's Office, Kirkcaldy, 14th January, 1901. 


BOILERS, lift. 6in. 


| EATON URBAN DISTRICT COUNCIL. 


The above Council are prepared to receive TENDERS for the following Works in 
connection with their Electricity Supply Station, namely :— 
CONTRACT (A).—PRODUCERS, GAS ENGINES, DYNAMOS and SWITCH- 
BOARD. 


CONTRACT (B).—FEEDER and DISTRIBUTION CABLES, and CONVER 
SION of STREET LAMPS. 


Copies of Specification and Conditions may be obtained at the office of the under- 
signed on deposit of Two Guineas for each Contract, which will be refunded on 


return of all documents and the receipt of a bona-fine Tender. 
sealed Tenders, proper! ‚ endorsed, to be delivered at these offices not later than 


noon on MONDAY, 18th February, 1901. 
The Council do not bind themselves to accept the lowest or any Tender. 


FRANK WORRALL, Assoc. M. Inst. C. E., District Engineer. 
Council Offices, Long Eaton, 22nd January, 1901. 


EGG CORPORATION. 


TRAMWAYS.—CAR EQUIPMENTS. 


oration of Glasgow are prepared to receive TENDERS for the SUPPLY 


of 100 CAR EQUIPMENTS and spare parts for same. 
Specification, with Form of Tender, &c., and all further information can be 
obtained on application to Mr. John Young, General Manager, 55, Renfield-street, 
yable to the General Manager, must be 


The Co 


Glasgow. A hank draft for Five Guineas, 
sent along with each application. Deposit will only be returned on receipt of a 
hona-fide Tender. 


sealed Tenders, marked '* Tramways, Tender for Car Equipments, must be lodged 
with the subscriber not later than 4 p.m. on FRIDAY, 22nd February, 1901. 
The Corporation do not bind themselves to accept the lowest or any Tender. 
J. D. MARWICK, Town Clerk. 


City Chambers, Glasgow, 28th January, 1901. 


IT Y OF WAKEFIELD. 


The Corporation of the City of Wakefleld invite TENDERS for the SUPPLY and 
ERECTION of an INDEPENDENT SURFACE CONDENSING PLANT 
at the Corporation Electricity Works, Calder Vale, Wakefleld. 

Specifications and Forms of Tender may be obtained on application to the City 
Electrical Engineer, at the above Works (upon payment of £1 1s. which will be 
returned on receipt of a bona fide Tender). 

Tenders, under cover, addressed to the Town Clerk, Wakefield, and marked 
“ Tender for Condenser,” to be delivered on or before TUESDAY, the 12th February 
next. 

The Corporation do not pledge themselves to accept the lowest or any Tender. 
CHAS. JAS. HUDSON, Town Clerk. 


Town Hall, Wakefleld, 31st January, 1901. 


Offielal Anneuncements continued on p. xxxii 


МАМЕ PLATES 


PERFORATED EBONITE, XYLONITE, &o. 
For Switchbcards, &c. 


WIRE WORK of every 
kind for GUARDS, &c. 


METAL BF й 654 ә RINGS for Generating Stations 
ZINC BATTERY PLATES, CYLINDERS, RODS, &c. 


CHRISTOPHER WORKS, 
W. BARNS & SON, curro st, LONDON, N.W. 


cALnpy.|BNGINEERIN 


Thousands are successful and gaining better 
positions and salaries studying at home b 
our mail system. We teach Electrical Engl. 
neering, Mechanical Engineering, Mechanical 
Drawing, Electric Lig ‚ Electric Rail- 
ways. Short Popular Electrical Course, 
Elementary Mathematics, &c., by mail Study in 
spere time only. Institute endorsed by Thomas A. 
ison and other prominent men of U. S. and England. 
Catalogue free, 
Hlectrical Engineer Institute of Correspondence Instruc- 
tion, Dept. 8, 240 to 242, West 28rd-st., New York, U.S.A. 


ELECTRICAL 


TAUGHT 
BY MAIL 


PLANT, &c., FOR SALE. 


G BOROUGH OF BRIGHTON. 


- ELECTRICITY DEPARTMENT. 
1 -DRIVEN ALTERNATORS of 35kw. capacity each, 70 periods, at 7 

per minute, 230 to 260 volts continuous and 2,409 volts alténiating, eid with 
starting resistances and high tension switchboard for two alternators and three 
feeders. All the above made by the Electric Construction (o., Ltd. This plant is 
in excellent condition and is only being disposed of on account of the alterna 
supply being discontinued. , It may be inspected at any time by appointment wit 
the Engineer, and offers for same will be received up to SATURDAY, 23rd February, 
addressed to MANAGER, Electricity Works, North-road, Brighton. i 


________..——————————-————— 
OR SALE.—FOUR SETS of VERTICAL MARINE 
TYPE TRIPLE EXPANSION ENGINES of the Highest Class, 
Two Sets with Cylinders, 22in. by 33in. by 49in., 2lin. stroke. 
Two Sets with Cylinders, 22in. by 34in. by 51in., 21in. stroke. 


These Engines are fitted with Copper and Brass surface condensers, ai 
circulating pumps, and will indicate about 1,800 H.P., with a boiler 5 
155lbs. per square inch, and running at a speed of 250 revolutions per minute. 

They have done very little work, are exceedingly well finished, and are practically 
equal to new. They are of modern type and very economical in steam consumption, 
and are splendidly adapted for marine purposes or stationary work, mill driving or 
large power installations. They were built for the British Admiralty by the Naval 
Construction and Armaments Co., Barrow, and at the Government Dockyards 
Sheerness. These engines will be disposed of for immediate sale at extremely low 


prices. 
1 ишег particulars apply to WAKE and CARR, Darlington, or THos. W. WARD, 


OR SALE.—EIGHT LARGE LOCOMOTIVE ТҮРЕ 


STEEL BOILERS, built for the British Admiralty, for a working press 
150lbs. per square inch. These boilers have been indicntir up to c piros 
There are from 30? to 459 tubes in each boiler. Length overall about 16ft., diameter 
H barrels about 7ft. Grate area 190 square feet. ‘These boilers are in splendid con- 
re Will sell together or separately, anml for immediate sale, very low prices 
ше аерге pply to WAKE and CARR, Darlington, or THOS. W. WARD, 


HARDENED 
PIVOTS. 


AMMETERS & VOLTMET 


^ y 
o 
~ VoLrMETER N 


eee 


AM 


iso OLT 


£1 - 12-0 YG £1 - 18-0 
JAMES PITKI 56, Red Lion Street, 
C. PASS & SON 


7 CLERKENWELL, 
Lro.. 
Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 
LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 
Telephone, 476. 


Telegrams; '* Pass, BRISTOE." 


100 


Committee have FOR SALE two CONTINUOUS -CURRENT 


at 
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/— . EVERSHEDS 
MOVING-COIL 
INSTRUMENTS. 


SECTOR, 
EDGEWISE 
AND ROUND DIAL. 


{ * EA Eae. ^ e 
e 


en 


2 "- t. * 
"v. uu . * . 
HI. | M >y a v. * 
| 4 * 1 LO . 


CONTAINING DETAILED 
DESCRIPTION and PRICES. 
SENT 


3 — t 


3 


POST FREE 


ON APPLICATION. 


EVERSHED & VIGNOLES, Limited, 


WOODFIELD WORKS, HARROW ROAD, 


LONDON, W. 


City Office: 110, CANNON ST., E.C. 


ents: 
Ag Mr. G. Е. STRINTHAL, AND Mr. W. SCOTT, 


41, Picoadilly, BRADFORD; 198, St. Vincent Zt., GLASGOW. 
7, Brazennose t., MANCHESTER. 


ELEGTRIG POWER AND TRACTION ENGINEERS, 


Telephone : SAEC omon" Lendon Office: 49, CANNON STREET, LONDON, £.0. 


— 


APPOINTMENTS VAOANT. CCUMULATOR CHARGING.—C. H. CATHCART 


апа CO., having plant smeny adapted for this purpose, Charge Cells of ald 
sizes romptly. thoroughly and cheaply. Terms on application. Accumulators om 


E AST HAM URBAN DISTRICT COUNCIL Hire for temporary lighting, experimental uses, «с. - 3, Dorset-buildings, Salisbury- 


square, Fleet-street, E.C. (Telephone No. 260.) 


ELECTRIC LIGHTING AND TRAMWAYS DEPARTMENT. 


TRAFFIC ASSISTANT. SECONDHAND 


The above-named Council require the services of à TRAFFIC ASSISTANT in 


connection with their Electric Tramways, silary £120 per annum. Applicants must 
be fully experienced. Applications, stating age, in candidate's own handwriting, on 
Forms to be obtained from. Mr. W. (“ Ullinann, XI. I. E. E., the Electrical Engineer, 8 
Public Offices. High-street, Fast Ham, E., and accompanied by copies of three 


recent testimonials (which will not be returned) to be sent in addressed to ** The 
Chairman.“ Electric Lighting and Tramways Con mittee, Public Offices, Wakefield- 


street, East. Ham, E., and endorsed "Traffic Assistant," not later than 12 o'clock Messrs. THOMPSON , SON & CO., of New York, have 


noon of THURSDAY, the 14th February, 1901. 
a LARGE QUANTITY of 


Canvassing the members of the Council either directly or indirectly is strictly 
prohibited and will disqualify any candidate. 

DYNAMOS, MOTORS, SWITOHES, ARO 
LAMPS, ENGINES, BOILERS, &o., &o., 


77000. л сше AH f Standard Immediate Delivery. 
ANTDD CHARGE BDECPRICIANS aud SWITCH. | 0 0f Srandard masse Tor 1шщешщв Позуегу 


By order. 
. Е. W 11.80, Clerk to the Council. 
Public Offices. Fast Han, 
London, E., УМ January, 1901. 


BOARD ATTENDANTS for large Electric Tramway Installations. COMPLETE EQUIPMENT FOR ELECTRIC LIGHTING 
Charge Electricians and Switchboard Attendants are required in connection with PLANTS OR STREET RAILWAY SBRVICB. 
extra high-tension power station and substations operating Corporation Electric 
Tramways. Previous experience with high-tension currents essential. 


Applications, giving details as to age, previous experience, and present salary, to Write for Catalogue and particulars ос 


be sent to C. S. А. 1,701, Electrician Office, Salisbury-court Fleet-street London not W H MERRIM AN B9, Wictoria St 


WANTED and FOR SALE. | 
зан JOHNSON & PHILLIPS 


14, UNION COURT, OLD BROAD | BROAD STREET, EG., an E.C., and CHARLTON, KENT 


WANTED immediately, new or Secondhand, TWO 1,500 


AMPERE CUT-OUTS for 125-volt cireuit. To cut out at а low or reverse 
current and preferably also at a maximum of 1,600 amperes. Replies should give age, 


minker ч alic price, Me of el. L. don drawing or sketch. 3,557, Electrician MAKERS or the most Moder 01 the most Modern Machines for 
GN N D t-st t. Londo 
ce, Salisbury-cc Hurt eet-stree uro MEHREREN CABLE MAKING | CABLE LAYING. 
AN TED, good SECON DH AND WILL ANS ENGINE STRANDING | BRAIDING 
and DYNAMO. about. 100 H.P.. | 


about 110 volts, — Apply, 3.592, Electrician 

Office, Salisbury-court, Fleet- street, London. TAPING WINDING 
COMPOUNDING | LAPPING 

RUBBER. BILK & COTTON COVERING 


ANTED, ГАМ: P TOPS, with Platinum, Scrap Platinum, 
&с.—Еркү & Co., 29, Ludgate-hill, London, E.C. 


ENGINES кок 
Electric Lighting. 


HORIZONTAL or VERTICAL. 


SINGLE CYLINDER, COMPOUND or TRIPLE 
EXPANSION. 


CONDENSING or NON-CONDENSING. 


Sizes up to 1,000 Brake H.P. > 
ENGINES 0F EITHER CLOSED OR OPEN 


TYPE. | =. я 
| 8 — — 
ALEX. SHANKS & SON, ӘӘ > 2а 


клас. 15 si | Fi 
AND 


DUM |, 
Bush Lane Flouse, Can mon St., : | —— 
LONDON. 
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NOTES. 
— 

Wirn this issue we publish, as a supplement, our annual 
map of electric railways and tramways of the United Kingdom. 
As on previous occasions, the details of this map are based 
on the information embodied in our annual statistical table of 
electric traction undertakings, which we published last week. 
The map, indeed, furnishes a convenient and interesting adjunct 
to the table, for it shows at a glance the general distribution 
of electric railways and tramways over the United Kingdom, 
as well as the distribution of the various electrical systems. 
Tramways being still greatly in preponderance over railways 
—a condition of things that may not always be maintained 
there is naturally a greater proportion of the red- indicated 
overhead trolley system; but the blue dots, representing 
third-rail systems, are also growing in number.  Twenty- 
three lines are worked by local authorities, the remaining 
40—constituting a large majority—are owned and worked 
by companies. 

We are authorised to state that the rumour is quite 
unfounded which has appeared in certain newspapers during 
the past few days to the effect that ‘‘a decision with regard to 
the letting of the contract for the conversion of the District 
Railway from steam to electric traction " was arrived at last 
Monday. As a matter of fact the report of Sir WILLIAM 
Preece and Mr. Tuomas Parxen will not be considered until 
early next week, which is accordingly the earliest date at which 


any decision can be made by the directors. The announce- 
ment that Messrs. Ganz & Co., or, indeed, any other firm of 
contractors, have been chosen for this important work ie 
therefore, premature. 

A communication to the press, apparently emanating from 
the Post Office, refers to its Express Delivery Services as 
follows: Notwithstanding the measures taken to disseminate 
as widely as possible information respecting the various Post 
Office services, the PosrMasTER-GENERAL has reason to believe 
that the improved facilities offered by the express delivery 
service are still not generally known, or at any rate not entirely 
appreciated by the public." The communication then proceeds 
to give detailed particulars of the facilities offered for sending 
single letters by rail, special delivery in advauce of ordinary 


delivery, special delivery in London on Sundays, and (this is 


rather belated, or is it only premature?) the advantages of 
special delivery at Christmas. There is, however, one branch 
of the express delivery service still less known to the 
general public and yet not mentioned in this announce- 
ment. We refer to the facilities for telephoning а message 
to a post office for transmission as an ordinary letter, express 
letter or telegram. In London, for instance, we have reason 
to know, that although a certain number of telegrams are 
telephoned to the Post Office, the use made of the telephone 
letter service is extremely limited. For some reason, few 
telephone subscribers seem to have found out that they 
can telephone 30 words to a post office for delivery by 
messenger at the ordinary express rate of 3d. per mile, 
and that the despatch of a telegram telephoned to a post 
office costs no more than if it were handed in over the 
counter. Many London business houses, who spend large 
sums per day in telegraphing at 6d. per dozen words, are 
unaware that in many cases express letters 24 times as long 
could be sent quicker and at half the rate to clients within a 
mile of metropolitan post offices. These telephonic facilities 
have only been referred to in the Post Office Guide since the 
middle of 1899, although they formed part of the agree- 
ment between the Post Office and the National Telephone Co. 
on the acquisition of the trunk lines by the former; and even 
now the reference to them does not specifically state that 
they refer to connections through the National Telephone Co., 
leaving it to be inferred that these services are limited to 
trunk lines and Post Office exchanges. Perhaps it is not to 
be expected that the Post Office should advertise the business 
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of а competitor to both its telegraph апа telephone services 
although this might be to the public convenience. The National 
"Telephone Co. has advertised the matter from time to time 
we are aware, but neither in its advertisements nor in its 
directory is it made clear that these extra facilities are free 
of charge. 

In our issue of January 18th, we referred to telegraphic 
despatches from New York to the effect that the American 
Telephone and Telegraph Co. had purchased from Dr. Purin 
the patent for a method of submarine telephony from which 
great results were expected, the purchase price being 
5200, 000 plus 87,500 a year during the 17 years’ life of the 
patent. This announcement was quite correct as to the main 
fact, but in a subsequent inverview with a representative of 
the Electrical Review of New York, Dr. Рорім is reported to 
have stated that the price paid was ‘considerably larger,” 
our contemporary adding that it is now “ generally under- 
stood” that the sums mentioned above were half those 
actually to be paid, $400,000 having been already received in 
cash, and the $15,000 a year item to be paid as royalty. 
Dr. Purm also stated that none but the American patents had 
yet been disposed of. It may be added that the American 
Telephone and Telegraph Co. is the large company which 
recently absorbed the American Bell Telephone Co., and 
therefore controls the most important telephone interests in 
the United States. 

— — 

As to the invention itself, a full account of it, with an 
abstract of the patent, was published and commented upon in 
our columns last August (The Electrician, Vol. XLV., pp. 587 
and 598. As we pointed out at the time, Dr. Puri has 
carried out an experiment on an artificial line, in which self- 
induction was distributed, Dr. Pur being a disciple of 
OLIVIXR Hravism in this respect. It is surprising that 
HeavisipE’s practical suggestions of this improvement to 
telephone lines of great length and high capacity should so 
long have been left without being submitted to the practical 
test of experiment. Perhaps the reward reaped by Dr. Purin 
will encourage engineers to pay more attention to the results 
of mathematical analyses, even if, as unfortunately has been 
frequently the case with Heavisipe’s writings, the details of 
the mathematical treatment of the subject has been beyond 
the comprehension of many of them. In the meantime we 
await with interest the actual test of telephony over a real 
long inductive telephone line. 


— дВЕЕсаа 


Aw American contemporary devotes an editorial article to 
а consideration of the question: What should an electric 
light station sell?" Our contemporary answers, light, not 
electrical energy. Why, it asks, should an electric light 
station not benefit by an improvement in electric lamps. If, 
as is by no means improbable, a lamp twice as efficient as the 
present one should appear, our contemporary fears that the 
business of an electric light station would be reduced. This 
argument is based on the opinion of ‘no less an authority 


han Mr. Epison,’’ whom we had not suspected hitherto of 


having invented a new science of political economy. What 
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our contemporary is advocating is that a middleman should 
be encouraged to reap a harvest from a new invention rather 


than its inventor or the public which uses it. The electricity 
supply industry would not be benefited ultimately by keeping 
up artificially the price of its product. 
OOOO 0 Ʒ̊mZä— | 
Obituary.— The death is announced of Hofrath Ottomar 


Edler v. Volkmer, president of the Austrian Elektrotech- 
nischer Verein, who died on January 20th, in his 62nd year. 


« Wiedemann's Beiblàtter."—It is announced that, begin- 
ning with the January number, Prof. Dr. Walter Kónig, of 
Griefswald, will take over the editorship of the Beiblätter to 
the ** Annalen der Physik." 


Personal:—Mr. G. Noble Partridge, superintending engi- 


neer South Wales District Postal Telegraphs, is on account 
of ill-health retiring from the service, with which he has been 


associated for over 43 years, 


Presidency of the French Physical Society.—At the last 
meeting, held the 18th inst., M. Cornu, who has twice been 
president, delivered hig farewell address on leaving the chair. 
His successor as president is M. Pellat. 


Opening of the Motherwell Electricity Works.—Owing to 
the death of the Queen the celebration of the opening of the 
new electricity works at Motherwell will not take place to-day. 
A brief description of the works appeared in our last issue. 


General Electric Co.’s Annual Dinner.—We are asked to 
state that the annual dinner of this company’s staff, announced 
for the 2nd inst., has been postponed until March 2nd, on 
account of the lamented death of Her Majesty Queen Victoria. 


Physical Society.—At the ordinary meeting, held Jan. 26th, 
Mr. T. H. Blakesley, Vice-President, in the chair, it was 
decided to forward a note of condolence to His Majesty the 
King. The ordinary business of the meeting was postponed. 


Students’ Visit to the Metropolitan Co.’s Willesden Works.— 
The visit, announced for to-morrow, of the students of the 
Institution of Electrical Engineers to the Willesden generating 
station of the Metropolitan Electric Supply Co., has been 
postponed in consequence of the Queen’s funeral. 


New Direct Cable Route between Great Britain and South 
Africa.—The Eastern Telegraph Co. notifies that a cable 
between Porthcurnow (Cornwall) and St. Vincent (Cape Verde) 
via Madeira, was opened for traffic on Wednesday. This 
completes the new direct cable route between Great Britain 
and South Africa. 

Goldsmiths’ Institute, New Cross.—In consequence of the 
death of the Queen the Right Hon. A. J. Balfour, who should 
have distributed the prizes and certificates on February 7th, 
is unable to do so. The Governors have therefore decided to 
abandon for this year the public distribution. Students may 
obtain their awards upon application at the Institute office. 


Wigan Corporation Electric Supply and Tramway Works.— 
The formal ceremony to celebrate the opening of these works, 
which it had been intended to hold, has been abandoned, 
owing to the lamented death of Queen Victoria. The lighting 
works were started last December, and the tramways during 
the past week, without ceremony. 


Cable Interruptions. Date of Interruption. 


Latakia—Cyprus ... % June 21, 1899 
Pará—Maranham —..... eee 337:.; Mar. 2,1900 
Cayenne —Pinheirrtrtrtooooooʒꝛu˙m. n q Nov. 26, 1900 
Pernambuco—C ear . Nov. 29. 1900 
Marseilles— Barcelokn nnn © oes Jan. 7, 1901 
Shanghai Amo . eee ees Jan. 17, 1901 
Havre — Water villa 43éæ Jan. 19, 1901 
Malte Nipfſſb„b срн oh esos Jan. 24, 1901 
Singapore—Banjoewangie ....................... ..... Jan. 25, 1901 
Shanghai—Foochow ........................ Repaired Jan. 23, 1901 
Engineering Professorships.—It is announced in Elektro- 


technische Mitteilungen that Herr von Dolivo-Dobrowolski, chief 
electrician of the Allgemeine Elektricitäts Gesellschaft, is 
shortly going to St. Petersburg to take over the direotion of 
the new Government electro-technical institute there. The 
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same journal states that Herr Gorges is giving up his position 
as engineer-in-chief of the firm of Siemens and Halske to fill 
a professorship at the Dresden polytechnic. 


Telegraphic Communication with Tientsin and Pekin.—The 
Eastern Extension and Great Northern Telegraph Companies 
announce that they have constructed landlines between Taku, 
Tientsin, and Pekin, and opened them for traffic. These land-lines 
are under the complete control of the companies, and are worked 
in direct connection with the cables laid by them last autumn 
between Shanghai, Chefoo, and Taku. The existing tariff to 
Tientsin and Pekin of 5s. 6d. per word remains unaltered. 


A New German Monthly.—The first number of a new 
German monthly publication, Elektrotechnische Mitteilungen, 
has been sent us. It is dedicated, not to the electrical 
engineer, but to laymen and those engaged in kindred pro- 
fessions and industries who are interested more or less in the 
progress of matters connected with electricity. The journal is 
edited by Herr J. Zacharias and published by Wilhem Knapp 
at Halle, and its subscription price is 2°50m. yearly in 
Germany and Austria and 3m. in other countries. 


The Rand Central Electric Works.—We referred in our last 
issue to the damage done by the Boers to the Brakpan works 
of the Rand Central Electric Company. Further particulars 

nnounce that the damage is estimated at 44, 000, being 

rincipally done to the dynamos. This assumes, however, 
u аё the crank shafts have not been damaged, a fact which 

as still to be confirmed by а closer examination of them. 
T he telegram received in London on Monday further stated 
that it was technically possible” to start one engine in 24 
hours. and the two other damaged engines within a fortnight 
probably. | 

Alleged Injury to Water Mains.—In ап action to recover 
$50,000 damages, brought by the Natural-gas and Water 
Companies of [ndianopolis against the Indianopolis Street 
Railway Co. for deterioration in pipes and mains cau-ed by 
electrolysis, the Superior Court holds the complaint good, and 
considers the tramway company guilty of actionable negli- 
gence. The Western Electrician of Chicago reports that the 
defendant company did not contest the facts alleged in the 
complaint were not true; it simply maintained that the dam- 
ace resulting from the escape of electricity was incidental to 
the enjoyment of the franchise granted to the company. 


The Postal Telegraph Service.—The following amusing 
letter by “an American” appeared in The Times of Wednesday 
last :— 

On December 6th of last year I sent à telegram from London of from 
150 to 200 words addressed to Wigmore, a telegraph office in Here- 
fordshire, distant 160 miles. Tne telegram took exactly four hours in 
transmission from office to office. Thinking that 40 miles an hour was not a 
creditable «peed for even a British telegraph line, I remonstrated, and after 
53 days of patient waiting I have received the enclosed assurance from the 
Postmaster-General that it is not thought that the time occupied can be 
considered excessive.” It is not always possible to show by official docu- 
ments the extraordinary progress made by the British nation, апа I ack 
you to record this official assurance that the British telegraphs can deliver 
messages at the ›а{е of 40 miles an hour. I may add that the Great 
Western Railway takes me at exactly the same spet d. 

Electrolytic Reduction of Lead —The electrical lead reduc- 
tion company whose premises were destroyed by fire last 
March has resumed work in its new building at Niagara Falls. 
According to the New York Electrical World the new plant 
has a capacity about ten-fold that of the plant destroyed by 
the fire, and the building is 182ft. by 140ft. The electrical 
machinery equipment consists of two Westinghouse motors 
of 800 н.р. each direct - connected to a Westinghouse direct- 
current generator of 250 н.р. The process consists in reducing 
electrolytically concentrated galena (sulphide of lead), the 
product being metallic lead in a spongy form. About five 
days, it is stated, are occupied in the reduction. The sponge is 
washed, and then, for the most part, converted by roasting into 
litharge for use in rubber manufacture and in storage batteries, 
Plant is being put down for rolling and stamping the sponge 
into storage battery plates. The present capacity of the works 
is about 10 tons per day, capable of extension to 40 tons per 


day. Sulphuric acid, it may be mentioned, is a by-product | United States. 
height, according to the number and size of cross arms to be 


to the extent of 800lb. of acid per ton of lead. 


Telephony in Japan.—Dr. H. Igarashi, director of the 
Imperial telephone service in Japan, has recently been in the 
United States examining the latest improvements in telephonic 
devices, and was unable to escape the irrepressible interviewer. 
He is reported to have said that in Tokio, & city, of 13 million 
inhabitants, there were only 7,000 telephones but that the 
Japanese Government had already orders for 10,000 more.. 
The Bell system, he continued, is in use in his country, with 
overhead construction similar to that employed in the United 
States, underground cables serving, however, for the junction 
lines between main and branch exchanges. The Japanese 
make their own wire, but import the iron billets for the purpose 
from America, native iron being unsuitable. The tariff is 
about equivalent to £6 а year. There is one long-distance 
line 400 miles long from Tokio to Osaka, and more are to be 
erected shortly. Dr. Igarashi predicts a good future for tele- 
phony in his country, in spite of the cheapnes of messenger 
Service. 


American Wiring Rules.—The Underwriters’ National Elec- 
tric Association has decided on some important alterations 
in the National Electric Code of wiring rules enforced in 
the United States. The limit of ‘‘low tension’’ has been 
changed from 800 volts to 550 volts, and the earthing of the 
middle wire or point in every low-potential circuit is to be 
permitted, although not made obligatory. This includes the 
earthing of the middle point of the secondary of an ordinary 
step-down transformer, but apparently does not permit the 
earthing of one pole of a two-wire system. With regard to 
the change of limiting pressure, the Electrical World points 
out that hitherto any system in which the dynamo supplied a 
pressure exceeding 300 volts, was treated in the rules as a 
high-potential system, and the wiring in connection with it had 
to be open wiring in plain sight, as distinguished from being 
covered in wooden moulding, or concealed work. The new rule 
permits the use of 500-volt systems other than trolley systems. 
to be used in buildings with suitable restrictions as to wiring and 
fittings. As a matter of fact, America has followed in the 
lead of this country and has already several 2 x 220-volt three- 
wire systems. These, although contrary to the ‘ National 
Electric Code” existing hitherto, have apparently been 
winked at, and now they are to be permitted. In addition to 
these amendments, a committee on ''slow-burning" insula- 
tion recommended the optional employment of а new class 
of insulated wire in which one layer of ‘ weather-proof ” 
insulation is placed next to the copper and surrounded in two 
layers of braiding containing the approved “ slow-burning " 
insulation. This recommendation has been adopted. 
Another committee on the carrying capacity of aluminum wire 
had made a long series of tests showing that insulated aluminum 
wire had a safe carrying capacity 84 per cent that of similarly 
insulated copper wire of the same size, while bare aluminum 
wire had only 77 per cent. the capacity of the corresponding 
size in bare copper. These figures will also be incorporated 
in the new code.“ The full text of the amended rules will 
be given in The Flectrician Electrical Trades’ Directory and 
Handbook for 1901. 

The Erie Long Distance Telephone System.—An article by 
Mr. A. B. Riggs in the Electrical Review of New York is devoted 
{о а description of the Erie Telegraph and Telephone Co.'s 
long-distance telephone system. An illustration of the growth 
of this system is given by noting the changes which have 
taken place at Dallas, Texas. Seven years ago there were 
only four earth-return iron-wire lines running out of Dallas, 
and the service was limited to a few towns in the immediate 
neighbourhood of that city, the traffic being so light that the 
operator spent half her time on local work. To-day there are 
52 metallic circuits, 48 of them copper, radiating from Dallas, 
and 1,000 stations in Texas and Arkansas are connected to 
the system, three No. 8 copper circuits being each 1,000 miles 
long. In Texas and Arkansas there are over 38,000 miles of 
wire out of a total of 94,200 miles operated by the company, 
and it is expected that in two years’ time this will be increased 
to 150,0CO miles. The territory in which the company 


operates contains 12 per cent.of the total population of the 


The poles vary from 25ft. to 50ft. in 
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carried, and where unusually long poles have been set to get 
good clearance, particular attention has been paid to grading, 
thus making an even distribution of strain as well as giving 
the line a trim appearance. Poles are set 86 and 40 to the 
mile, and are for the most part of Idaho cedar. On some of 
the earlier lines built four-pin cross-arms were used, but 
during the past three years nothing but six-pin and 10-pin 
cross-arms have been employed, with the exception that 12-pin 
arms have been adopted in some places where there seemed to 
be & probability that, in the near future, the traffic would 
necessitate a particularly large nuniber of circuits. All corners, 
turns, railway crossings, &c., are double-armed. The switch- 
board equipment has been constantly remodelled and brought 
up to date, and at present there are over а dozen places with 
central battery boards, and underground conduits are used to 
some extent in the towns. The aggregate length of pole line 
on the system is 18,106 miles, extending to 2,800 towns and 
villages. Of the 94,200 miles of wire, 70,500 is of copper, and 
28,700 of iron. 


Tramways and Light Railways Association.— The first 
meeting of the members of this Association was held at 
Norfolk House on Friday last, Mr. L. A. Atherley-Jones 
taking the chair in the absence of Sir C. Rivers Wilson. The 
meeting was called mainly for business purposes, but in the 
course of a short speech the Chairman mentioned that the 
main object of the Association, which was formed some 18 
months ago, was to develop means of transit in this country 
chiefly by the aid of electricity. He commented on the 
unfavourable progress made in the United Kingdom as 
compared with the United States, and after pointing out the 
advantage of electricity as a means of locomotion over horses 
and steam, said the Association was fully alive to the fact 
that one of the greatest hindrances in the work of traction 
development was the old Tramways Act of 1870. With 
& desire to see this Act abandoned they had been in 
communication with the Board of Trade, but so far their 
proposal to amend the Light Railways Act and to abandon 
the 1870 Tramways Act had not been received favourably. 
But it was still the intention of the Association to endeavour 
to obtain some modification of the most objectionable features 
of this act, chief of which was the question of compulsory 
purchase, which at present did not give sufficient compensa- 
tion to those who had invested in such undertakings. In 
conclusion he referred to a letter which had been received 
from the Union Internationale Permanente de Tramways (of 
85, Rue Potagére, Brussels), intimating that that body was 
coming over to England in 1902 to hold its aunual congress. 
À resolution was then passed expressing the grief felt by the 
members of the Association at the death of her late Majesty 
the Queen, and respectfully offering their condolences to King 
Edward VII. and the rest of the Royal Family. The election 
of a number of new members of Council concluded the busi- 
ness of the meeting. The list of officials for the coming year 
is now constituted as follows :—- 

Sir C. Rivers Wilson, G. C. M G., C.B. (President), I.. A. Atherley- 
Jones, K. C., M.P. (Vice-president), W. M. Acworth, Jas. W. Courtenay, 
Philip Dawson, John Fell, George Flett, George F. Fry. Emile Garcke, 
J. Barber (enn. A. R. Mouka, Sydney Morse, William M. Murphy, 
Stephen P. W. D. Sellon, A. Baker, R. E. Crompton, W. L. Madgen, 
E. F. Vesey Kuox, R. H. Scotter aud C. R. Bellamy. 

Electric Plant at Desloge Mines, Missouri.—A very complete 
power and lighting plant has been installed at à lead mine— 
the first so equipped—at Desloge, and is described in a recent 
number of the Engineering and Mining Journal. The ore 
being 450ft. down and the lead itself finely disseminated, 
economy of operation is a vital consideration. The ore is 
raised in cars holding 1 ton, at a speed of 900ft. per minute, 
by electric hoists, sifted, and the larger pieces fed into 
crushers running at 250 rev. per min. There are seven 
crushers at each mine belted to a shaft driven by а 100 н.р. 
motor. Each crusher treats 600 tons of ore per day. The 
crushed material then travels, on a belt conveyor, to the main 
crushing mill, which treats 1,000 tons per day. The 
pulverised ore then goes to the water-separators, where it is 
handled by 12 centrifugal pumps driven by direct-connected 
motors. ‘I'he resulting lead concentrates average 70 per cent. 
of lead, and are passed directly to the roasting furnaces. The 


central storage bins are at No. 2 mine, which is connected]by 
a trolley line, a mile long, with No. 8 mine, and a line 
half a mile long with No. 1 mine. On each line there 
are two trolley wires overhead, positive and negative, to avoid 
the great liability to grounding which would occur in a 
mining installation if a single trolley wire and earth return 
were used. The mineral trains are drawn by 20-ton loco- 
motives, equipped with air brakes and double trolleys. 
Besides carrying the mineral to the central storage bins, 
these tramways convey waste rock from the mills, concentrates 
to the railway siding, and coal from the siding to the power- 
house. The central power-house furnishes all the power. 
The boiler room contains four 300 н.р. Babcock and Wilcox 
water-tube boilers, and the engine room one 850 н.р. cross- 
compound condensing Corliss engine, direct connected to а 
250kw. 500-volt compound-wound generator. There is also 
a 850 K. p. cross-compound condensing Corliss engine, direct- 
connected to a 250kw. compound-wound generator, and a cross- 
compound condensing tandem Corliss valve air compressor 
capable of compressing 250ft. of free air per minute to 100lb. 
per square inch. There is, besides, a storage battery of 250 
15-plate type F cells, and a booster directly driven by a motor 
having a capacity of regulating to the extent of 250 amperes 
on a variable load. This battery gives out from 70 to 80 per 
cent. of fluctuating load, namely, when a hoist or locomotive 
starts, and maintains a constant voltage at the main bus bars. 
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MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 
TO-DAY (PRIDAY), February 1st. 


NonTH-EasT Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
7:30 p.m. General Meeting in the Literary and Philosophical Society's 
Lecture Hall, Westgate-street, Newcastle-upon-Tyne. Included 
in the Agenda is Mr. E. L. Orde’s reply to the discussion on his 
Paper on “ Liquid Fuel.“ 
MONDAY, February 4th. 
ROYAL INSTITUTION. 
5 p.m. General Monthly Meeting. 
SOCIETY OF ENGINEERS. 

7:30 p. Ordinary Meeting at the Royal United Service Institution, 
Whitehall, when the president-elect, Mr. C. Mason, will deliver 
his inaugural address. 

TUESDAY, February 5th. 
INSTITUTION or JUNIOR ENGINEERS, 

S p.m. Meeting at the Westminster Palace Hotel. Mr. A. H. Barker 
will give his first lecture on Works Management.” 

WEDNESDAY, February 6th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 


5 p.m. Students' Meeting at 28, Victoria-street. Paper to be read: 
"Systems of Distribution апа Economy in Mains," by J. T. 
Irwin. 


SOCIETY OF ARTS. 
$ p.m. Ordinary Meeting. Paper to be read: “Some Experiences of 
Motor Bicycles," by Joseph Pennell. 


THURSDAY, February 7th. 
RÖNTGEN SOCIETY. 
I p. m. Ordinary General Meeting ar 20, Hanover-square, W. Paper 
to be read: * Experiences of X-Ray Work during the Siege of 
Ladysmith,” by Lieut. and Quartermaster F. Bruce, R.. M. C. 


FRIDAY, February 8th. 
PHYSICAL SOCIETY. 

5pm. Annual General Meeting in the Rooms of the Chemical Society, 
Burlington. House, when the President will deliver an address. 
An Ordinary Mectiug will follow, at which Prof. R. W. Wood will 
read a Paper on “ A Mica Echelon Grating.” 

INSTITUTION oF MECHANICAL ENGINEERS. 

Spm. Extra Meeting at Storey’s Gate, to take the adjourned 
discussion on Mr. H. А. Humphrey's Paper: "Power Gas and 
Large Gas Engines for Central Stations.” 

INSTITUTION OF JUNIOR ENGINEERS. 


Span. Meeting at the Westminster Palace Hotel. Paper to be read: 

“ Electric Power Supply in the Metropolis.“ by L. Е. Awde. 
RO VAL INsTITUTION. 

9 p.m. Evening Discourse by Prof. G. H. Bryan, F. R. S., on " History 

and Progress of Aerial Locomotion.“ 
SATURDAY, February 9th. 
INSTITUTION or ELECTRICAL ENGINEERS. 

Students’ visit to the generating station and depot of the Central 

London Railway, Shepherd’s Bush. l 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsz.] 


Stratyication of Discharges.—The luminous portions of a 
stratified discharge are those in which the number of ions 
per unit volume i8 à maximum, while it is à minimum in the 
dark portions. On the anode side of each bright stratum 
there is & positive surface charge, and on the cathode side 
there is a negative surface charge. At the electrodes there is 
& diminution of ionisation by electrolysis, and this diminution 
is particularly great at the cathode in consequence of the 
difference in the velocities of the positive and negative ions. 
In the dark spaces the forces driving the ions are greater than 
in the bright strata. They are greatest at the cathode. 
This implies а corresponding variation of the potential 
gradient. J. Stark sketches the production of stratification 
as follows: Ав soon as the discharge has been started, the 
difference of velocity between the two kinds of ions produces а 
reduction of the ionisation and hence also of the force at the 
eathode. The negative particles acquire a great velocity and 
retain it for considerable distances owing to ionic shooting. 
The negative glow light is a region of strong ionisation, which 
reduces the velocity of the negative ions and produces an 
accumulation of them just beyond it. That accumulation acts 
ав а secondary cathode, and produces similar phenomena. 

[J. STARK, Phys. Zeitschr., January 19, 1901.] 


Luminosity of Gases.—J. Stark, in continuing his researches 
on the luminosity of gases under electric discharge, has arrived 
at some interesting general couclusions. Luminosity is due 
to the impact of ions upon each other and upon neutral mole- 
cules, the luminosity being greater in the former than in the 
latter case. The greatest amount of luminous energy is 
evolved where the greatest number of encounters between 
positive and negative ions takes place—z.e., at the points of 
maximum ionisation. The gas itself sends out the luminous 
rays, and the process is intimately connected with the diffused 
reflection of cathode rays by solid bodies. In these encounters, 
the place of the solid bodies is occupied by the positive ions. 
It is in the luminous portions of the discharge that the 
kinetic energy of ions produced at the cathode is absorbed. 
The mean velocity of an ion depends not only upon its mean 
free path, but also upon the degree of ionisation of the gas, 
for the mutual attraction of the ions brings about a greater 
number of encounters than would otherwise take place. 
Luminosity is produced not only by the primary cathode rays, 
but also by the secondary ones, and, indeed, at a greater 
number of points by the latter, since, owing to their smaller 
velocity they are diverted and dispersed to a greater extent by 
the positive ions. 

(J. Stark, Phys. Zeitschr., January 19, 1901.] 


Tempering of Overstrained Iron.—It is well known that iron 
haidened by overstrain, such as permanent stretching, may 
have its original properties restored by annealing.  Experi- 
ments made by James Muir show, however, that if iron 
hardened by overstrain be raised to any temperature above 
300deg., it may be partially softened in a manner analogous to 
the ordinary tempering or „letting down ” of steel which has 
been hardened by quenching from a red heat. This tempering 
from & condition of hardness induced by overstrain, unlike 
ordinary tempering, is applieable not only to steel, but also 
to wrought iron, and possibly to other materials which can be 
hardened by overstrain and softened by annealing. In the 
author's experiments, the straining was performed by means of 
а 90-ton testing machine. A rod of semi-mild steel showed a 
yield-point at about 38 tons per square inch to start with. 
After overstraining it and laying it aside for 1j days, the 
specimen showed a marked recovery from strain, and after 
resting for two weeks the curve of strain was found to return 
nearly upon itself. A perfect restitution could be obtained at 
once by а few minutes' immersion in boiling water, or an 
exposure to a temperature of 200deg. At the same time 
the yield-point rose to 49 tons per square inch, and another 
similar operation even ‘aised it to 60 tons. 

[J. Muir, Proc. Roy. Soc., January 19, 1901.] 


Transformer with Cathode Rectifier.—P. Villard describes a 
new high-voltage transformer, in which one of the alterna- 
tions is suppressed by means of a cathode-ray valve, which, 
as we know, possesses af a certain exhaustion a resistance 
capable of opposing 60,000 volts in one direction (when the 
wire coil is the anode), and a very feeble resistance to a 
current in the opposite direction. The circuit is interrupted 
by condensers at A’, B, A, B', asin Tesla’s arrangement, and 


S Teaneformer 


S' 


the valve is inserted between b and 5“. It contains a small 
rod of platinum in а side tube, which is heated to liberate the 
necessary amount of hydrogen. The same transformer may 
be made to feed two exciters, and there is а greatly increased 


voltage in the circuit. 
[P. VILLARD, Journ. de Physique, January, 1901). 


Hot-Wire Instruments. At з recent lecture before the 
Italian Electrochemical Association, C. Olivetti enumerated 
the requirements to be fulfilled by a satisfactory hot-wire 
instrument for electromagnetic measurements in which the 
expansion produced by the heating is measured after amplifi- 
cation. The wire should have a large temperature coefficient 
of expansion, a high resistance with small temperature 
coefficient, and a great rigidity, and it should remain unoxi- 
dised and unmodified at high temperatures. The best 
substance so far adopted is an alloy of two parts of silver and 
one of platinum. The greatest advantages of hot-wire instru- 
ments are that they are independent of magnetic fields and 
independent of the form of the current curve, as they work 
equally well with continuous and alternating currents. The 
author describes various windings of the wire by means of 
which its mechanical strength can be increased and the 


consumption of energy reduced. 
[C. OLIVETTI, Att. dell’ Ass. El. Ital. IV., 5, 1900.] 


Charges due to lüóntgenisel Air.—E. Dorn attempts to 
explain Villari’s curious observation that Röntgenised air 
charges metallic bodies positively when it impinges upon 
them with force, and negatively when it touches them lightly. 
The author’s explanation is based upon the difference in the 
velocities of the two classes of ions. When the ionised air 
flows past a metallic surface without perceptible friction, the 
negative ions are, owing to their swifter motion, the only ones 
which will touch the surface to any great extent. When there 
is strong friction, with rapid changes of direction of motion 
over small distances, the superior mass of the positive ions 
will enable them to retain their direction of motion to a 
greater extent than in the case of the negative ions. ‘This 
differentiation is assisted by the fact that in gases under 
ordinary pressure the mass of both kinds of ions is much 
greater than the mass of the unionised molecule. The mixture 
of the three classes of particles may be compared with that of 
stone blocks of two sizes, mixed with sand, and allowed to 


slide down an inclined plane. 
E. Dorn, Phys. Zeitschr., January 19, 19 01.) 


Wireless Telegraphy in Hawaii.—It is now reported in the 
American papers that wireless telegraph stations in the 
Hawaiian Islands were put into operation on January 10, thus 
practically connecting all the islands except Kauai. Three 
Stations are operating at present, one being a& Honolulu, one 
at Hilo and one on the island of Lanai, that being the con- 
necting station between the two others. Dy means of cables 
and the telephone practically all the islands of the group are 
now in communication. 
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‘Fic. 99.—FRONT AND SIDE ELEVATIONS OF FLOHR 25-’Fon CRANE. 
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THE PARIS EXHIBITION.—XV.* 


(BY OUR SPECIAL CORRESPONDENT.) 


. One of the finest exhibits at the Paris Exhibition, which was 
unnoticed by a large number of visitors in spite of its being 
undoubtedly the largest piece of machinery in the Electricity 
Palace, was the huge travelling crane which had served for 
the erection of the machinery in the foreign seotion. This 
may have been because, in its position at rest, its girder-work 
harmonised so completely with the general style of the build- 
ing, or merely because it was inaccessible except by means of 


carrying & heavy load at & great elevation; and, in view of 
the large span also, enormously varying stresses had to be 
provided for. | 

Fig. 99 is an elevation and side elevation of the whole crane, 
and Figs. 100 to 105 show the details of the crab. The 
dimensions are marked in millimetres. The crane is rated at 
25 tons, has been tested to 80 tons, and, I was informed, was 
employed to lift 88 tons on one occasion. As seen in Fig. 99, 
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Fic. 98.—GENERAL VIEW or FLOHR TRAVELLING CRANE DURING ERECTION OF THE ELECTRICITY PALACE, 


a fairly long and steep climb up a ladder, there being no con- 
nection between the gallery and the beam of the crane. As 
seen in Figs. 98 and 99, the traveller differs from other cranes 
of this type by being arranged for running along rails on the 
floor instead of on girders, presumably because the structure 
of the building itself would not have been strong enough to 
bear the additional weight. Thus it is evident that Messrs. 
Carl Flohr, of Berlin, the builders of the crane, had no 
easy task before them, for the height of the beam having 
to be considerable, provision had to be made against the 
possibility of the crane tipping over when it stopped while 

Previous articles appeared in The Electrician of July 20 and 27, 


August 5, 24 and 31 ; September 14 and 28; October 5, 12 and 26 ; and 
November 2, 16 and 30, 1900 ; and January 18, 1901. 


the span is 27-6metres, or about 90ft. Gin. Each of the feet 
runs on eight wheels placed behind one another in two sets of 
four, and connected by а stiffened girder framework designed 
to equalise the load on all the axles. These wheels are central- 
flanged and run on a track formed of two Vignoles rails placed 
close together—at 118mm. (4$in,) centres, the flange running 
in the gap between the heads of the two rails. The diameter 
of the wheels is 600mm. (1ft. 11ġin.). The four inner wheels 
are driven for propelling the crane, this being effected by 
worm gearing, the worm wheel of which is fixed directly on 
the main axle. The wheel-base—i. e., the distance between 
the centres of the two sets of four wheels, as marked in the side 
elevation in Fig. 99, is Smetres (26ft. 2}in.), and this provides 
against the danger of tipping, it being calculated that a 
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distance of 88mm. (11in.) is sufficient to brake the momentum 
at full load. 
The three-motor system was adopted for the crane, and the 
speeds for which it was designed were as follows :— 
Longitudinal traverse SOmetres (91:4ft.; per sec. 


Cross traverse .............. ... 18metres (54°9ft.) рег sec. 
Lift (at full load) 2°4metrex (7 5ft.) per sec. 


There was а total length of 107metres (326ft.) of track which 
the crane traversed in about 84min. at full load, All the 
motors are of the Union Elektricitäts Gesellechaft's manufac- 
ture, and theyare supplied with continuous current at 220 volts, 
through roller contacts. The longitudinal traversing motor A 
is rated at 26 н.р., at 115 revs. per min. It is placed in the 
centre of the beam, and is geared to a horizontal shaft, B 
(Fig. 99), by a spur gearing with a 1:4 reduction. This 
horizontal shaft runs the whole length of the beam, and is 
geared by bevel gearing to a vertical shaft, C, at each end. 
At the lower end of each of the latter another bevel gear con- 
nects to a vertical shaft, D, which actuates the four driving 
wheels on each foot through worm gearing. In the design of 
the gearing, great attention has been paid to the prevention of 
any possibility of locking, as when the motors have been 
switched off it is of the utmost importance that the crane 
should be able to travel a little further by itself, so that there 
should be no risk of tipping. The end bearings run on balls. 

. The arrangement of the cross-traversing and lifting motors 
and their gear on the crab is seen in Figs. 100 to 108. The 


Fic. 106.—(CGnRaAMME SERIES Arc LIGHTER. 


frame of the crab itself is a hollow casting. For lifting, 
two similar motors «a, are employed, each of 18 h. p., and 
running at 450 revs. per min. These drive а common counter- 
shaft by means of worm gearing, and this is connected 
through double-reduction spur gearing to the axle of the chain 
wheel, the total reduction in speed from motor to chain wheel 
being 1:88. Between the motor and the worm is & coupling, 
one-half of which is constructed as a brake. The brake shoes 
are pressed together by a helical spring, which is in com- 
pression. The brake is controlled by an electro-magnet, /, or 
by hand by means of a cord, i, passing over a pulley. 

The cross-traverse is also actuated by worm and spur 
gearing, in this case from a single 8 m.r. motor running 
at 500 revs. per min. with a gear ratio from motor to 
driving-wheel of 1 : 43 4. 

A Gall link-chain with 8{411п. pitch is employed for lifting. 
The detail of the arrangement for disposing of the slack is 
seen in Figs. 104 and 105. 

The following particulars apply to the Gramme electrically- 
driven slotting machine and forge, and the portable generating 
set illustrated in my last article (Figs. 90, 91, and 92, p. 459), 
and were inadvertently omitted. The motor of the slotting 
machine can be regulated so that the speed of the tool varies 
from 125 to 550 revs. per min., and a similar machine with a 
horizontal tool from 225 to 1,0С0 revs. per min. This is 
effected entirely by varying the field and the attendant has 
merely to turn a hand-wheel. The controller is contained 


within the base of the machine. The fan of the forge is 
coupled directly to а small motor placed in the lower part of 
the apparatus, and can be easily got at through the doors 
below. Finally, the small generating set (Fig. 92) has a 
normal output of 1,900 watts. The 8 н.р. petroleum motor 
driving it has water circulation, and is coupled directly to the 
dynamo by a leather ring coupling. The generator is a per- 
fect little working model of an enclosed four-pole dynamo, 
with slotted drum winding and ring lubrication. The car- 
burator is fixed on the same bed-plate and is of the evaporative 
type with constant level and constant density. 

Another interesting machine exhibited by the Gramme 
Co. was the series arc lighter with its direct-connected exciter 
on the same bedplate, shown in Fig. 106. The dynamo will 
generate 10 amperes at from 800 to 2,000 volts. It has a 
smooth ring armature. Forty lamps in series is the load in- 
tended for it, and several of these machines are employed for 
public lighting in Paris. 

An armature for an arc lighting machine shown by the 
Western Electric Co. (U.S.A.) was also of interest, although it 
occupied a not very prominent position in an exhibit chietly of 
telephonic apparatus. It is intended for 150 9:6-ampere ares 
in series, and and is therefore built to withstand the working 
pressure of 8,500 volts. The armature is slotted, the wires being 
held in place by wedges driven in over the top of the winding. 
It is ring-wound, and the winding is divided into a large number 
of coils of comparatively few turns of wire so as to have the 
minimum difference of potential between the individual coils. 
The coils are insulated from the core in the slots by a trough 
which is built up of alternate layers of press board, mica and 
oiled paper, the sheets of mica being well lapped to avoid any 
chance of puncturing at the joints. Оп the inside of the arma- 
ture the coils are wound in insulating troughs somewhatsimilar 
to the troughs in the slots, with the exception that they are 
narrower and deeper. The ends of the coils are insulated from 
the core, first, byinsulating rings which are placed at the ends 
of the armature and form rounded corners to wind over as 
well as affording additional insulation, and then by troughs 
which overlap and extend in and around the inside and out- 
side troughs. Thus each coil is wound in a separate trough 
built up of four overlapping troughs, which should insulate it 
effectually from each of the other coils and from the core. 

The commutator is air-insulated. It is built up on a micanite 
disc mounted on a brass flange at the end of the armature. 
On the face of this disc all the connections to the armature 
are made. The working part of the commutator is of the 
usual cylindrical shape, at right angles to the disc and con- 
centric with the shaft, but there is no insulation but air-space 
between this part of the commutator bars. | 


THE CENTRAL LONDON RAILWAY. 
(Continued from Vol. XIV., p. 826.) 
PART II. —THE LINE AND ITS ROLLING STOCK. 


Equipment of the Track.—The entrance to the underground 
system is shown in Fig. 49, which indicates the manner of 
bringing the feeders from the power-house cable-way into the 
tubular tunnel. This illustration is from a photograph taken 
at the lower end of the cutting, through which passes the 
single track connecting the underground railways with the 
surface yards and sheds. In handling the rolling stock into 
and out of commission, therefore, it must all be brought 
through the single tunnel shown in Fig. 49. The inner end 
of this tunnel communicates directly with the tracks and 
sidings at Shepherd’s Bash station, at which point the ordi- 
nary service transfers from the down to the up main tunnel 
are made. In order to expedite these transfers and thus to 
allow of a still more frequent service of trains, powers are 
to be sought to construct an underground loop between the 
two main tunnels, at either end of the line. 

For the surface tracks, the ordinary type of rail used on 
British railways has been laid down, and a somewhat similar 
type has been adopted at the points and crossings throughout 
the system. Fig. 50 is a section to scale of the track-rail used 
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in the tunnels, and Fig. 51 shows a section of the rail at We have already stated that the tracks are laid[in separate 
crossings and points. The insulated conducting rail, as we | cast-iron tunnels constructed on the Greathead system. It is 
have already stated, is of inverted channel steel, the con- not within our province to describe the civil engineering work 
struction being as shown in section in Fig. 52. There are 5 
altogether about 14:7 miles of third- rail on the entire system , . 
of tracks. The insulators for this rail are of porcelain, of the D А 


Fic. 50.—Bripak TrAcK-RalL USED IN TUNNELS. 
One-fourth full size. 
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ut : 9 : 'AY Y | Fic. 52.—INsULATED. THIRD-RAIL CONDUCTOR, 
Fic. 49.— ENTRANCE TO TUNNEL FROM RAILWAY YARDS, SE CURE URS 


section shown in the illustration. They were supplied by | on this railway, but we may mention that the two separate 
Messrs. Borne & Co., and are placed at intervals of Tft. 6in. tunnels, each 11ft. Gin. diameter, which form the up-and- 
Thus there are about 9,000 of these insulators on the railway. | down lines respectively, are principally side by side, but on a 


The manner of bonding the third-rails and the track is shown portion of the city section they are placed the one over the 


Fic. 56.—INTERIOR OF THE CARRIAGE SHEDS. 


in Fig. ich is from a photograph taken in the cutting | other. Throughout the railway the stations are super- 
nx СЕТ E The middle rail is quadruply bonded with | elevated to a considerable extent. The object of this is to 
Crown bonds, providing an aggregate copper section of | derive the benefits of “ switch-backing in starting and 
0:69 sq. in. For the track-rail double bonds are used, one on | stopping the trains at the stations. When leaving any station 
each side of the rail. every train will start on a down gradient, which supplies by 
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Fic. 55.—IsTERIOR OF ONE OF THE LOCOMOTIVE SHEDS. 


^ tion. 


THE ELECTRICIAN, 


FEBRUARY 1, 1901. 541 


gravity the bulk of the additional power required for accelera- 
This has the effect of diminishing the starting current, 
and thereby tends to uniformity in the load on the generating 
plant and motors. When approaching any station a train will 
be confronted by a length of stiff gradient, the retarding 
influence of which will diminish the amount of wasteful 
braking force necessary to stop the train. In this way the 
kinetic energy of the moving train, instead of being converted 
into heat by the brakes, is turned into potential energy, ready 
to be utilised when the train re-starts. The beneficial 
influence of this method of railway construction has already 
been felt and recognised, in the locomotive expenses of the 
railway, a reduction of no less than 80 per cent. in the cost 
for energy having arisen therefrom. 

In our concluding article we shall describe the locomotives 
and other rolling stock. Preparatory to this, and as illustra- 
ting a portion of the equipment of the yards and sheds, we 
may direct attention to Figs. 54 to 56, which show the loco- 
motive and carriage sheds at the Shepherd’s Bush terminal 
works. 

(To be concluded.) 


po——————————— 


ELECTRICAL ENGINEERING AT McGILL 
UNIVERSITY, MONTREAL.* 


The extensive mineral wealth of Canada, and her abundant water 
powers, of which Shawinigan Falls, Chambly, La¢hine, Hamilton 
and others recently developed are examples, make her a country 
splendidly endowed with сорреегва opportunities ара indicate а 
magnificent field tor the engineer. This situation has been ome 
by one most ipterested in Canada’s future progress, Sir Wm. С 

cDonald, a wealthy manufacturer of Montreal, and an exponent 
of the doctrine that great wealth implies great benefactions to the 

ublic from which it has been derived. As a consequence McGill 
niversity, of Montreal, poseesees through his liberality one of the 
most thoroughly equipped of mcdern engineering schools. 

McGill University, founded near the beginning of this century, 
rapidly assumed the first poten among the educational institutions 
of the Dominion under the strong and efficient guidance of Sir Wm. 
Dawson. The engineering faculty was organised prior to hia death 
some 12 or 14 years ago, but credit for the subeequent and 
remarkably complete organisation of all engineering work at McGill 
is most largely aue to Prof. Bovey, now Dean cf the Faculty of 
Applied Science, one of the five taculties of the University. The 
Faculty of Applied Science consists of the following departments : 
Mathematics, Prof. Chandler in the chair ; physics, President Cox 
and Prof. Rutherford ; chemistry, Profe. Harrington and Walker; 
pie mechanics and civil engineering, Dr. Bovey, Dean, in the 
chair ; geodery and surveying, Prot. McLeod ; mechanical engineer- 
ing, P1of. Durley; mining and metallurgy, Prof. Porter; architecture, 
Prof. Capper; electrical engineering, Prof. Owens. The guidin 
motive controling all the work done in the Faculty of Applie 
Science is to inculcate the general scientific principles involved in 
engineering operations rather than to teach immediate engineering 
practice, which must necessarily change from year to year. 

The engineering department is mainly located in three buildings, 
the McDonald chemistry and mining building, the McDonald 
physics buildiny, and the McDonald engineering building, each of 
which is magnificently equipped for the objects to be served. One 
of these is original research, and in this branch an enviable record 
has already been made, as instance the work of Callender on 
platinum thermometry ; that of Rutherford on the ionisation theory 
of gas conduction ; of Nicholson on cylinder condensation, and of 
Bovey, the latter covering a wide range, in strength of materials and 
hydraulics. It may here be remarked that in the equipment of the 
various laboratories material was not accumulated at random, but 
always with an eye to definite uses, The controlling idea in the use of 
the McGill equipment seems to be that of individual work as against 
class demonstration. The students in electrical laboratories, for 
exsmple, work in groups of three men each; to illustrate, each group 
is given, in the aynamo laboratory, а motor and a dynamo with 
suitable means ot connecting them, together with testing tables 
suitably di pel with instruments and the means of absorbing 
power; banks of lamps, wire resistances, water rbeostats, &c. 

When Prof. Owens went to McGill to take full charge of the 
electrical department in 1898, the generosity of Sir William McDonald 
supplied funds for a new and complete electrical equipment. Asa 
consequence, the cquipment of the electrical department is unique, 
differing from that of other similar universities which, as а rule, 


* Abetract from the Electrical World of New York. 


has been gradually accumulated, and can thus contain little of the 
element of design. To carry out the plan of group work, in both 
the alternating and direct-current dynamo laboratories the d ов 
and driving motors аге mounted on parallel benches. Overhead in 
each laboratory is arranged a hand-operated travelling crane by 
means of which the poeition of all machines can be changed in а few 
minutes. The benches themselves are slotted like the bed of an 
ordinary planer, and each machine can be fixed iu place by suitable 
wooden pins. Four dynamos in the service plant, three sets of 
storage batteries baving & maximum discharge of 100 amperes each, 
and two sets of supply circuits give nine independent sources of 
current supply. Elaborate каг are provided in the various 
departments. The distributing switchboard contains provision 
for 10 supply circuits and 12 laboratory circuits. The dynamo 
laboratory circuits are carried in concrete ducts under the floor and 
along the edge of the testing benches, and are tapped under the 
benches at points equally s , connection being made to any 
machine through the insulated båyonet joint. 

The main generating plant consists of two 75kw. 125-volt direct- 
current machines, two 30kw direct-current machines and one 7kw 
110-40-volt motor-generator. The direct-current dynamo Jaboratory 
contains various types of closed and open-coil constant-current ma- 
chines ; simple, shunt and compound-wound bipolar and multipolar 
machines, of English, Canadian and American manufacture. Among 
these are two 16 and one 10-light arc dynamos, a 15 Н.Р. street railway 
motor and a large number of motors of capacities from 15 R. r. down 
to 1-20 H.P. In the alternating-current dynamo laboratory there аге 
representatives of single, two aad three-phase generators and rotary 
converters, single-phase and induction motors in sizes from 20kw 
to 1-5 H. Fr. Among the alternating-current machines worthy of 


McGILL UNIVERSITY ENGINEERING BUILDING. 


note are a General Electric revolving field 1-2-3 phase alternator 
provided with pole-shoes of different shape to obtain different form : 
a 8. K. C. 1-2-3-phaee inductor machine provided with different 
shape inductor lugs ; a 124kw. Mordey machine with the armature 
coils arranged to be eet at different angles, and a 2-3 phase induction 
motor arranged as а frequency changer. All of the machines in the 
two dynamo laboratories are driven by direct-current motors. 
Among the laboratory devices are means for obtaining alternating- 
current waves by a mcdification of the Duncan method, and for 
obtaining leakage coefficient by means of the Duddell oscillograph. 
The standardising laboratory is equipped with means for measur- 
ing alternating and direct current E.M. F.s to 3,000 volts with all the 
accuracy obtainable with modern apparatus. Four Kelvin balances 
ranging to 600 amperes are provided, and an Elliott potentiometer 
with fixed resistance, giving a range of 15,000 amperes. Among 
other instruments are Kelvin static and multicellular voltmeters, 
standard Weston ammeters and voltmeters, and instruments of 
various kinds made by Crompton, Nalder and Elliott Bros., Carhart- 
Clark, Muirheads and Hibbert standard cells are represented. Among 
other apparatus are a Ewing permeability bridge, a Ewing hysteresis 
meter, а continuously variable voltage transformer for alternating 
current voltage calibration, and a 110-10-volt motor generator. 
This laboratory is utilised not only for calibrating something like 
200 instruments in daily use in the different electrical laboratories, 
but arrangements have been made with a number of Canadian elec- 
trical companies by which their instruments are periodically checked 
against McGill standards, In the high-tension laboratory there are 
four 10kw. 200-50,000-volt Westinghouse transformers; a 15,000- 
150,000-volt Kelvin electrostatic voltmeter, and a complete equipment 
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otherwise for high-voltage testing. The research laboratory is 
equipped with small alternating and direct-current alternators and 
motors and constant-current and constant-voltage transformers of 
different types and sizes. "Tables for special work are supplied with 
current of different kinds and at any desired voltege. 

For individual student work there is a large collection of measur- 
ing instruments, the extent ofwhich may be judged from the fact that 
it includes no less than 60 Weston ammeters, voltmeters, and watt- 
meters; 20 Thomson ammeters, voltmeters, and wattmeters, and 
25 others of miscellaneous t There are three seta of 64 cells 
each Type E chloride accumulators, and 100 cells of Type B for 
voltmeter calibration. 

In the high-tension laboratory investigations are now being con- 
ducted on the conditions affecting the striking distance in air and 
other media ; the effect of wave form on striking distance; the 
effect of continued dielectric stress on the insulating properties of 
various compounds, and the conduction between electrodes of 
different forms in air and other media at high alternating and direct- 
current pressures. In the dynamo laboratories a study is being made 
of the special conditions affecting the succesful parallel operation df 
synchronous converters ; on the wave form of alternators of different 
types as affected by character and amount of load, and on the 
effect of wave form on the operation of induction machinery. 
Third-year men devote themselves largely to direct-current work. 
fourth-year men to alternating-current work, and graduate men to 
poi investigation. The first two years of the electrical course is 

evoted mainly to a training in physics, mathematics, chemistry, 
drawing, and design, the last two years being reserved for electrical 
work proper. 

=———————=— 


А TWO-CYCLE 350 B.H.P. GAS ENGINE.* 
The development of large gas engines has raised the question 


whether it is not possible to construct them double-acting, like а 
steam engine, work being done on the piston at each stroke. If an 


and the piston and piston rod should be cooled, but both these 
details have been sometimes adopted. А stuffing box was applied 
by Messrs. Kórting to their tandem engine, and in a double-acting 
four-cycle type, introduced two years ago, both piston and rod were 
cooled with water. Acting on the experience thus gained, this firm 
has now constructed a two-cvcle double-acting engine, resembling a 
steam engine, which deserves careful study. Prof. Meyer had lately 
an opportunity, during a trial made by him, of judging of its 
m and efficiency. 

n this Körting motor the single working cylinder is double- 
acting, and has one 1 one crosshead working through 
guides, and one crank. Plan and elevation are given below. There 
is one admission lift valve at either end of the cylinder, driven f rom 
the crank shaft, and through it the charge passes to one or the other 
end ; the discharge of the burnt products, shown at e, is effected 
through ports on either side of the piston, uncovered by its action 
at the inner or outer dead point. The length of the double- 
acting piston is thus equal to the stroke, less the width of the 
exhaust ports There is no mixing pump for the gas and air, 
each having its own pump, shown at m and n These two 
pumps are double-acting, and of equal stroke, and both are driven 
from an auxiliary crank 110deg. in advance of the motor crank. 
They have piston valves worked from an eccentric on the crank 
shaft, and deliver gas and air respectively through two separate pipes 
into openings in front of the admission valve at either end of the 
cylinder. us the two streams do not mingle till they reach the 
latter. The working cycle is as follows :—At the end of the expan- 
sion and explosion stroke the piston uncovers the exhaust ports, and 
the pressure in the cylinder falls rapidly. When it is almost 
reduced to atmospheric, the admission valve at that end of the 
cylinder opens, id air and gas are delivered to it by their respective 
pumpe, drive out the exhaust products and fill the cylinder. The 
exhaust ports are closed by the piston on its return stroke. The 
usual cycle, compression, combustion, expansion, and exhaust is thus 
carried out in two strokes instead of four. Compression takes у 
during the return stroke on one face of the piston, ignition followa 


! TO THE 
GOVERNOR 


explosion per revolution instead of per two revolutions be obtained, 
it should result in a better utilisation of the cylinder space, and a 
smaller weight of engine per H.P. exerted. e motor would, of 
necessity, be double acting and of the two-cycle type already used 
for large gas engines This working method requires a stuffing box, 


* From the Engineer. 


DIAGRAM OF KORTING GAS ENGINE, 


at the dead point, and the charge is expanded during the out-stroke, 
until the elaus ports are reached when the стао оооба 

If the burnt products were driven out by the fresh mixture of gas 
and air coming in immediate contact with them, their high tempera- 
ture would cause premature ignition, and certainly some waste of 
the gas through the exhaust ports. To prevent this it is 
to interpose a scavenger charge of air between the products of com- 


oy 
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bustion and the fresh explosive charge. The diameter of the air- | shuts it off, and opens communication with the pipe leading to the 
pump is therefore increased, во that more air is drawn in than ів | cylinder, into which it forces the gas. During all this time, how- 
required to form: the charge. The piston valves of the gas pump | ever, the air pump has been delivering air to the pipe connecting it 
are во adjusted that part of the gas drawn in during the suction with the cylinder. This air under pressure drives back the gas into 


AIR PUMP 


Two-CrcLe Gas ENGINE. 


Kónrrxa 350 в.н.г. 


GAS PUMP 


the gas pipe, and a relatively large quantity of air is forced in front 
of it, so that at the moment when the admission valve opens the end 
of the gas pipe is filled only with air, forming a scavenger charge. 


F 


stroke of this раш is returned to the gas main, the connection not 
being closed till the pump piston has passed through ,4,ths of its 
return compression stroke. The action of the piston valve then 
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The gas does not follow till the air has entered the cylinder, and 
thus both premature ignition and waste of the fresh charge are 
avoided. The products escape through the exhaust ports all round 
the circumference of the cylinder, but the charge of gas and air 
enters only at the admission valves. In the firet experiments 
made it was found that the products were in consequence not wholly 
driven out by the incoming charge. The latter remained in the 
lower part of the cylinder, and streamed towards the exhaust ports, 
while the upper part was full of the gases of combustion. This 
difficulty was obviated by means of an internal projection just below 
the admission valve, as shown in the drawing, against which the 
fresh charge strikes, and by the whirling motion imparted to 
it drives out the products. That this result was practically 
obtained was proved by special experiments. 'To ensure prompt 
jgnition there are two electric ignition ports at both ends of the 
cylinder, at two different places in the compression space. 

The engine was originally governed by throttling the gas admitted, 
but at light loads the resistance in the pipe was found rather too 
great for the work of pumping the gas. Another method was, there- 
fore, adopted. At full load the gas pump sends part of the gas back 
into the gas pipe during ,4,ths of the stroke, and the rest to the 
admission valve during the following vöths. At light loads the 
gas pump piston valves acted on by the governor hold open the con- 
nection with the gas pipe longer, and thus as the load diminishes 
more gas is returned to the pipe, and less passes tothe cylinder. This 
result is produced by means of a slide worked by the governor, which 
slips up and down a rod and varies its length, and thus the to-and-fro 
motion of the piston valves. The stuffing-box has metallic packing, 
and is carefully cooled. The cooling water for the piston and 
piston-rod is conveyed, as in the four-cycle double-acting Koertin 
engine, through tubes of the sliding telescopic type, moving to and 
fro with the crosshead. Between them an angled joint has now 
been fixed, with a rotating stuffiing-box. 

A 350 н.р. engine of this type was tested in June last by Prof. 
Meyer at MM. Körting's works. The diameter of the motor 
cylinder was 21:6in. ; stroke, 37 7in. ; diameter of the air-pump 
24 Ain.; of the gas pump, 19 6in.; stroke of both pumps, 27:5in. 
The indicated work was determined by diagrams taken every five 
minutes from the motor and pump cylinders, the springs being care- 
fully tested. The B. H. r. was determined with an electric brake, the 
currents from which absorbed the work of the engine. The latter 
was driven with power gas, made in one of the usual Körting gas 
producers ; the consumption was taken in a large gas meter, and the 
(lower) heating value frequently ascertained by means of a Junkers’ 
calorimeter. The engine was tested both at full and at half-power. 
The following were the principal results at fall load, in a trial 
lasting ап hour :— 


Mean (metric) indicated work in the motor cylinder......... 544 н.г 
ditto ditto of the pumps alone............ 65 н.р 
Mean (metric) indicated work (lees negative work of the 
ji: ³ (AA 481 н.р. 
Mean (metric) B.H.1., calculated from the electric brake .. 341:5 n.r. 
Mechanical efficien.UUU—ᷣ4ſ UU HH . 71 per cent. 
Heating value of the gas (lower), B. T. U. per cubic foot ... 199 T. U. 
: : Per total 1.H.P. hour (including the pumps) 51 cubic ft. 
кошар Per І.Н.Р, hour (excluding the pumps) 58 cubic ft. 
Бае Per B.8, P, herr, Sa okay 81:5 cubic ft. 
: Per I. H.P. hour (including the pumps)... 37:9 per cent. 
ше 55 Per 1. H. T. hour (excluding the pumps) .. 33:5 per cent. 
gine. Per B. H. 25˙8 
CCC per cent. 
Mean number of reve. per min . 01. 


l metric H.P. is 2 per cent. less than English H. r. 


At full load the compression pressure from the indicated diagrams 
was 12:6 atmospheres—absolute—and the maximum explosion 
pone 27:5 atmospheres. As regards the low mechanical efficiency, 

rof. Meyer thinks it was really higher, but the electric brake was 
not very reliable. The heat supplied to the engine was very well 
utilised, 38 per cent. being converted into indicated work. Such a 
high percentage is rendered poesible by the high compression of the 
charge, but the gas consumption could not be quite eatisfactorily 
Verified, as it was not possible to test the motor. Assuming it was 
4 per cent. or 5 per cent. above the figures given the heat utilisation 
was etill very good. This tends to prove that the working condi- 
tions in a two-cycle are as favourable as in the usual four-cycle 
ea ; that practically extremely little gas escaped to the exhaust ; 
and that in spite of the very short time allowed for mixing the 
charge, combustion was almost complete. As regards the power 
absorbed by the pump, we must remember that the engine tested was 
the first of its kind, and the resistance in the passages may in the 
future be overcome by enlarging their area. To convert 24 per 
cent, of the heat supplied to the engine into useful work on 
the brake is a satisfactory result. Before final judgment can 
be passed on this engine time is necessary to see how the 
double-acting piston and the stuffing-box wear. In any case 
Prof. Meyer considers the results highly interesting, and that the 
engine is likely to have a great influence on the future development 
of large gas engines | 


This summary has been made from one of several Papers on 
* Engines driven with Power and Blast Furnace Сал,” contributed by 
Prof. Meyer to the annual meeting of the German Verein von Gas- 
und Wasserfachmännern, 1900, and published by the German gas 
lighting journal. The drawings are also from the same source, 
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ELECTRICITY WORKS ACCOUNTS. 


Sheffield Municipal Electric Supply Works. 


It may be remembered that although this undertaking was 
owned by the Sheffield Corporation from the beginning of 1898, 
yet that during that year it was worked by the late company 
on behalf of and under agreement with the Corporation. 
The year 1899, the accounts for which are summarised in 
the first of our tables, was, therefore, the first under municipal 
control. The figures displayed in the table show that both in 
the business and in economy of working material progress 
was made. The lamp connections and the output both 
increased by about 85 per cent., while the 1899 load-factor 
was 10:4 per cent., as against 10:27 per cent. in 1898. 

Notwithstanding slight increases in the fuel and repairs 
items, and also in rents, rates, and taxes, all the several 
items of costs, and especially the aggregate costs, present 
most satisfactory figures. We should say that the total costs 
are quite a halfpenny under the average corresponding costs 
in 1899 for municipal stations of similar magnitude and con- 
ditions of load. In considering the fuel item it is, however, 
necessary to bear in mind that the accounts cover a period 
three months earlier than those of municipal undertakings 
generally, and therefore might be said to be less influenced by 
the rise in the price of fuel. 


. Oldham Municipal Electric Supply Works. 


In the adverse circumstances which, in great measure, 
attended the working at Oldham during the year which ended 
at March 25 last, it is surprising to find the costs for the 
period so commendably low as they are. It is true that a 
very material rise in the expenses took place, but with the 
sole exception of repairs and maintenance at the station the 
various items of cost were still all considerably below the 
average in municipal stations in the eame period. 

The repairs item owed its high value to the considerable 
additions and alterations made to the condensing plant which 
it had not been possible to work during the year. Notwith- 
standing this latter fact we hear from the engineer that the 
increase in the coal bill per unit was solely due to the higher 
price of coal, since the weight of coal consumed per unit had 
been reduced. 

Owing to deficiency of boiler power the increases in the lamp 
connections and the-output were seriously affected. During 
the winter months по} only had all applicants for connection 
to be refused but it was found impossible to meet the demand 
for current, and the lighting of the street arcs had to be dis- 
continued. One result of this state of things was that the 
maximum load on the station (608kw.) occurred as early in 
the year as October 20. 

The lamp connections were increased by 14:5 per cent. and 
the output by 26:5 per cent. during the year. The maximum 
output in 24 hours was on December 28, being 8,883 units, 
as compared with 8,198 in the preceding year. = 

During the period contracts were let for an engine aud 
dynamo of 360 u.p. capacity, for the extension of the boiler- 


| house and for four additjonal boilers. 


THE ELECTRICIAN, FEBRUARY 1, 1901, 
CERERI UA ее = r 
OLDHAM. 


Date of Commencement of BSupplg.. — 2222 
Bysiem of Bupplg aonana ccm em mum em um om 


Chief Engineer....... iom em am qm on) cm ui mun am em ew | Ў. Johnson. 5. Wilmott Newington. 
YEAR ENDED DEC. 31, 1898, DEC, 31, 1899. MAR. 25, 1899, MAR. 25, 1900. 
QUANTITIES— 
Uniig generated nn nen en m am cmm m om m m om n 1,578,292 1,715,931 589,655 679,475 
s Bold to consumers ce ee ew en em eee em om cocum 978,088 1,529,881 451,690 561,442 
» Bold for public lighting, Ko — == =m ae = mes nil nil 18,480 15,411 
" used on works eem tee mae mam oam ma а e ———(—— — — 15,543 20,173 
UNITS SQLD PER 8 C.. LAMP OAPAOCITY = | 18: 18: 132 167 
Maximum supply demanded me 2 1,075 kilowatts 1,480 kilowatts 542 kilowat 608 kilowatts 
Number of public |o ————————— — — 26 arc 28 arc 
A us oni ems umeros) un am 688 967 525 598 
Connections to mains In 8-c.p. lamp 75,855 99,570 28,471 52,615 
CAPACITY OF PLANT IN 8-0.Р. LAMPS lll 53,900 72,100 34,600 34,600 
OAPACITY OF PLANT IN KILOWATTS „a cece = =e =e == = 1,725 2,325 
Per kilowatt Per kilowatt Per kilowatt Per kil 
OAPITAL— Тоба. | сарасну, | ТӨМ. | “capacity. | Тоз, | Capacity, | Tote. | “capacity. 
тари (TOTAL) mmm eoe mm m -— — — — | £52,000 | £470 £52,000 | £470 
Loan (including Debenture charges) — —- -- — 82, 000 47:0 52,000 47:0 
Loan (including Debenture charges) | 299,500 174 500,905 129 52,000 47:0 51,500 46:3 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . — — — z nil — 700 0'63 
Share (uncalled) — —— — — — JOLIE — — — TT — — — -= 
REPAID (TOTAL) — emn n m — — 2 — — m — — — Та” 2,400 9:17 3,400 3:07 
RESERVE OR SINKING FUND 222 — — 3,997 172 2,034 1:84 2,593 2:34 
eee инсо в оло а — — — — 4,275 3:86 4,412 3:97 
EXPENDED (TOTAL) mms mun mmm mor mm s> mme mm um me 299,324 174 240,406 146 57,110 516 66,424 60'0 
Lands and building! „а 32,014 18:6 55,849 15:4 —- -- — — 
Plant eem osoo man sor pme mon 0 0 6 ee — — — тышы ee ашышы — 5% % ee ныт OO 63,651 56:9 82,661 35˙5 — — ꝓ—U— — 
NON n ce Cu ͥ ͤ— fap pia uad a a ea 48,905 285 64,838 27˙9 — ЕЕ — — 
.... n.o oe em ай нинди жандай 1 154,174" 89"7 157,058* 67° — — — — 
BALANCE OF CAPITAL . 176 0:102 = 39,504 * = 170 = 5,1102 = 4°62 = 15,124¢ > 137 
"~= REVENUE— Total Per unit sold. Total. Per unit sold. | Total. Per unit sold. Total. Per unit sold 
. — ele 46404. | £23.292 4204d. £6,756 9553d. | £8,431 3°507d. 
e уле анна алала mi ees 16,715 4:103d. 21,597 ó'896d. 6,551 3°340d, 7,986 5'5254, 
" meters, &.» em a om 416 0:1024d. 566 0°102d, 212 0˙112d. 284 0°1184. 
" public lighting III LINT: — — — — — 193 0:102d. 161 0:067d, 
" sale of lamps, &... 1,572 0°386d 989 0°178d — = — Me 
М miscellaneous sources.. 199 0 048d 140 0˙02⁵d — — — e 
EXPENDITURE OUT OF REVENUE— 
. . ады. “ROT 1:520d. | £8,012 14454. £3,194 1 680d. | £5,003 20884. 
WORES СОВТЯ. ........... — өз сий ex 4,149 1'019d. 5,609 1012d. 356 12394. 3,797 1:580d. 
Generation of clectrictty ca ces — cus wwe cas ams cas oan was m m m 3,787 0°9304. 5,264 0*950d. 2,159 1`1364. 3,523 I'466d. 
Fuel (including cartage, &c.) ss me = =m san =m me oe oe 1,228 0°302d. 2,084 0°376d.! 1,103 0:580d. 1,660 0'691а, 
Oil, waste, water, store 444 0:109d. 367 0°066d. 60 0:032d. 90 00374. 
Was ab gia dan ысы ⁰¶ Qs God i um i 1,499 05684. 1,827 0°330d, 601 0°316d. 843 0°351d, 
Repairs and maintenance at station 2... 616 0˙151d 986 0°178d 596 0:208d. 930 0:387, 
Distribution of electricity о o om oe am oe 362 0*089d. 345 00624 197 01044. 27 01144, 
W T —————————À À à е 17 0°0094. 26 0:011d. 
Kp codem of wales, Wa | fe || 00090 foe) h «eee 180 | 00954] 248 01034 
Public lighting LL BL 2 — . — — 2 2 —ů— 0 6 6 — ä тыг “жа =ч LEES 29 — 
Attendance — . n meee = mm СЕЕ ы: — = uam 
Renewals — . e À— m Je" —2——h— Geet А Е — — T: = — € 22 5 
jenem GEMENT AND PROPERTY CHARGES um ... .— 2,048 0:503d. 2,408 0:434d 838 0°441d. 1,206 0:502d. 
DURAS, ТОМ, ИИИИЙ Leer em om vam os cun 600 umm аай ro 6 up in жай um eoe 548 01354. 1,150 0'208d, 277 01464. 530 0°220d, 
r oni анай cio nim кай: аз Qui m dee icm apris m а 1,500 0*268d. 1,258 O 861 0'2954, 676 0°281а, 
ae eee SUPE USE sm Hp c un ЧАВ 951 0°233d 8094 0:146d 559 0°178d. 569 0:154d 
. . sun var eut сий amp ends pet ma 77 90194 111 0`0204, 45 0°023d, 94 0:039d 
Establishment charges se sa =n =u sas ee ee san ee mn ee 195 | 0°C48d 151 60244, 155 0:0704d. 110 0:046d 
% Bo, Gu 8 277 0°068d 202/ 0*036d. 46” 0°024d. 103 0:043d 
to mean to m to mean / to mean 
FINANCIAL RESULTS— Total. ER ede Total. E edic Tota!. LA exp'nded| Total ол. 
WORKING PROFIT FOR YEAR ................. L| £12,704 601% | 214,321 4487; £3,561 671% £3,428 5'55% 
Sum carried to Depreciation undd — — — — 1.351 2˙54% — — 
Sum carried to Reserve or Sinking Fund ...... — — 3,997 1:257 1,280 2:41 1,425 231% 
Net interest on loans (incl. Debenture charges) ... 1,660 0:786% 9,410 2'94% 1.597 2637 1,717 2:887; 
BALANCE FROM LAST AC NT emi i») каў — = 1,331 0:416% 1.351 254% 885 1:43% 
— AVAILABLE РОВ DISTRIBUTION, Se. 11,044 5:287, 2,246 0:702% 885 167 1,109 1:807 
ORDINARY DIVIDEND PAID 222222 10°/4 — — — — a = = 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 32:87 3147. 47:3% 594 
Expenditure per kilowatt capacity „e.e sa sas sas = san oe £3. 11s. 10d. £3. 8з. 104. £2. 178. 84 £4. 10a, 5d 
REVENUE PER KILOWATT CAPACITY —— nus me mm == £10. 19s. 04. £10. 0s. 5d, £6. 2s. 0d. £7. 12s. 2d. 
Expenditure per 8-c.p. lamp capacity ...... — sens eins аша 2s. 544. 2s. 24d. ls. 10d. 28. 10а. 
REVENUE PER 8-C.P, LAMP CAPACITY — WWW 78. 0id. 68. 5d. 3s. 1044. 4s. 104d. 
REVENUE PER 8-C.P. LAMP CONNECTED .... mn mu ba. lid. 4s, 8d. 4s, 94. bs. 2d. 
Price charged for lighting, per unit mas sas sss». a0 — nmn mms 4d. net. dd. net, \ 44. to 2d.* 4d. to 24.4 
Price charged for power, per аш. me sa» s ee me ee ee ee 2d. net. 2d. net. 4 @ À | , 
Price charged for public lighting — — 24 per unit. 25 per unit. 
SHEFFIELD.—REMARKS—a Included in units sold and charged against revenue. 0 Includes | OLDHAM.—REMARKS—a Over-expended. b Includes insurance 


SHEFFIELD. 


Sheffield Corporation. 
March, 1893. 


Alt.-curr. transformers in sub-stations and 


premium account £143,686 in 1898 and 1899 and trading accounts iacluding amounts written back 


£6,260 in 1898 and £6,294 in 1899. 


c Includes £22 to i:surance and £21 to auditing. d Secured to 


the late company by agreement for working the undertaking during the year. e Over-expended. 


f Includes 210! law and professional charges and £40 insurance. 
mission, £331 stamp duty on mortgages, and £513 commiss/en for procuring loans. 


directors’ remuneration late company £189. 


After deducting £114 bank com- 
h Includes 


[houses, 


£27 and auditing £10. 


| 


Oldham Corporation. 
March 20, 1894, 
ó-wire continuous-current. 


547 


c Maximum demand system (2-hour scale). 


d On maximum demand system with 2-hour scale or, alternatively, 
without demand indicators at 4d. per unit for 186 1,000 units or under 
| per quarter, at 34d. for 2n4 1,000 units, at 3d. for 3rd 1,000 units, &t 


| 24d. for 4th 1,000 units, and at 2d. per unit for the 5th 1,060 units and 


OVer, 


A miu, charge is made of 5s. per quarter for each meter fixed, 


548 


THE ELECTRICIAN, FEBRUARY 1, 1901. 


The Electrician. 


. "The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 
— 
ublished every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
Editorial, Publishing and Printing Offices, 
1,2& 3 SALISBURY COURT, FLEET ST., LONDON 
Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON. 


П Letters velating to Subscriptions, Advertisements, and other business matters 

should be addressed to the Publisher ' THE ELECTRICIAN," Salisbwury-court, 
Fleet-stveet, London, Е.С. Cheques and Money Orders should be made 
payable to TAN ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed ‘‘ Coutts and Co.” 

All Editorial letters to be addressed to THE EDITOR. 

All letters for insertion in TH ELECTRICIAN,’ or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith. N o notice whatever is taken of anonymous communications, 

"Tug ELECTRICIAN” is published every Friday morning, in time for the 
morning mails, It is on sale at the railway book $ throughout the 
Kingdom om Friday morning, and can be obtained of ай Booksellers and 
Newsvendors ; ov direct from " ihe Publishing Offices, as above 

Subscription Rates.—The Rates for Subecriptions to ' THE ELECTRICIAN" 


are as under :— YEAR HALF-YRAR QUARTER | Post free, 
United $65,0d. ... 134. 64 .. 738. Od. шайт 
Postal Union ... 808.04, . 166.04, .. 85.04. vance. 


New Volumes of ** THE ELECTRICIAN COMMERCE in April a 


—— — — 


"Tug ELECTRICIAN" offers exceptional advantages to A down. It has 


circulates all over the World. This statement is guar 

Advertisement Rates, &c., forwarded on a, как! to the Publisher. 

TRADE ADVERTISEMENTS intended for the current issus must roach the Oft 
not later than First Post on Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must be in Publishor'shands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, 44d SMALL ADVERTISEMENTS 
accepted up to B p.m, on Thursday. 


— —— ͤ — — — — — — 


ELECTRICAL BOOKS AND PUBLICATIONS. 

An Books, Newspapers, and other publications can be ordered direct of 

THE ELECTRICIAN " Printing and Publishing Company, Limited. The 

well-known ‘' ELECTRICIAN” SERIES of Standard Zlactrisal Works at present 
consists of— 

ELE CAL TESTING FOR TELEGRAPH ENGINEERS. By J. 

а, M.I.E.E. Price 10s. 6d., post free; 1 в 
y 


THE "STUDEWHE" GUIDE TO SUB LE TESTING. 
Messrs. Н. К. C. FISHER and J. C. H. DARBY. Prise an net ; abroad, 6s 


tay work, and a chapter giving Practi 
THE POT пом AND ITS DIUNGTE, By W. О. Feum. 


LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, БУЕ. О. 
RAPHAEL. st 
MOTIVE POWER S АЙП GEARING, By E. Tamuuerr Олзтив. Price 


1925. 6d., 
SUBMARINE CABLE LAYING AND REPAIRING, By Н. D. Wem- 
BON, Price 12». 6d., 
ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
vane бөй): ). Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed 
= а Cation. 


E OMAGNETIC THEORY. By OLveg HAI Vol. I. Price 


free 188. Vol. I1. Price 19s. 64. 
THE ALTERNATE CURRENT TRANSF TOLMER ҮН THEORY AND 
P EON B MA „ А. FLEMING, VOL. I.—THHB INDUCTION OF 


NEW EDITION. Price 12s. 6d., post free. VOL. II 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., free, 
ECTRIC LAMPS AND ELECT `C LIGHTING, B Prot J. А. 
FLEMING, M. A., D. Sc., F.R.S. New Ed.'lon. 98 original illustrations, price ба 
mi INDUCTION IN IRON AND OTHER METALS. By Prof. 
J. A. EWING, М.А. Newedition. Price 10s. 6d., post free; abroad 11s. 
ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s, а. post free, 
THEART OF ELECTROLYTIC SEPARATION OF METALS 18 (Theoretical 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d.; post free. 
ELECTRO.CHEMISTRY. By Dr. Grorar Gorm. Price 2s., post free. 
PRACTICAL NOTES FOR юты САТ, түрт By A. E. KENNELLY 
and H. D. WILKINSON. 
DRUM ARMATURES AND D COMMUTATORS FATORS (Theory and raetiee) Ву 


Price 7s. 6d. 
THE E INCANDESCE E LANI cp AND ire ITS MAN UFAOTURE. By GILBERT 


В. RAM. 
A POCKET BOOK oF F ELECTEICAL ENGINEERING FORMULE. By 
W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 83. ; 
TH YLEROTRIODAN 19а. e t free. New edition in the press 


Two Vols. Taper 
8 2s. 2d. each; E cloth 3s. 6d., post free 1. K. sack dices 


ers 2d. 
в ТЁТЕӨВ, HY: SIGNALLING ACROSS ӨРАОН WITHOUT WIRES 
BY 1 By Dr. O. J. LobGE. New Edition. Price Ба. net. 
A DIGEST OF THE LAW OF ELECTRIC LIGHTING, ELECTRIC 


TRACTION, TELPORAPIHS, 3, TELEPHONES, &0. A. C. CURTIS- -HAYWARD, 
В.А. To Janu 


CARBON MAKING FOR ALL KLEGTRICAL 
Tmt лл; PURPOSES. By Franow 


THE MANUFACTURE OF EK ELECTRIC LIGHT CARBONS, A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d, post free. 


YHE STEAM ENGINE INDICATOR AND INDI 
Bel by W. Wo PRAUECHE САТОВ ДЖО Ны IND CATOR DIAGRAMS, 


FULL CATALOGUE POST FREE ON APPLICATION. 


“ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARO.—By Mrs. AYRTON. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date 
The book will be fully illustrated. 
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pocket-book for the use of those engaged in wiring work, both external 
and internal. 
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GAS POWER FOR CENTRAL STATIONS. 


An important contribution to the already much-debated 
question of the use of gas power for electricity generating 
works is afforded by a Paper on Power Gas and Large Gas 
Engines. for Central Stations," read by Mr. Н. A. Humpurey 


before the Institution of Mechanical Engineers. The question 


is an old standing one, and it has assumed from time to time 
both the literary and the practical form. To review its history 
at the present moment would occupy too much space; but 
we may remind our readers that the question first assumed a 
definite and tangible form, many years ago, in a proposition 
by the late Mr. Denny Lanz, of Cork, to combine town gas 
works with electric gas-driven sub-stations. The first actual 
experiment in this direction, where the gas and electricity 
works were owned and worked by the same authority, was made 
by the Belfast Corporation, and it met with a considerable 
measure of success. Similar efforts to utilise gas in statutory 
electricity works were made at Morecambe, Coatbridge and, 
more recently, at Leyton and King’s Lynn. These have all, 
however, been works of comparatively small size, and the 
experiment has never yet been attempted, of employing a 
number of gas engines, each of several hundred k. p., in 
electricity works of the first order of magnitude. It is this 
experiment that Mr. Humpurey advocates in his Paper. 

The limitation of gas driven electric power stations to 
works of small size is explained by Mr. Humrurey as having 
arisen from two causes: (1) the non-existence of a gas 
generator capable of producing power-gas on a large scale at 
a cheap rate; and (2) the low power of the largest available 
gas engine units. These obstacles he considers to have been 
removed respectively—(1) by the Mond gas-producer, which 
generates power-gas from cheap bituminous coal in place of 
the more expensive anthracite required by earlier gas pro- 
ducers; and (2) by the practicability of building gas engines 
of several hundred, or even 1,000 u.r. to 1,500 m.r. rating, 
which will work as economically and satisfactorily as the best 
of smaller sizes. In the main we are in agreement with 
Mr. Humparey on these two points. The invention of 
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а gas-generator, capable of cheaply producing gas of fairly 
high calorific value from ordinary cheap slack coal, is 
essentially a great advance beyond that stage in power-gas 
production which permitted only of a diluted gas of compara- 
tively low calorific value being produced from a dry fuel, such 
as anthracite, necessarily destitute of volatile hydrocarbons. 
Nevertheless, it is only fair to point out that Mr. Humpsrey’s 
position ignores altogether existing town gasworks, which 
supply a hydrocarbon gas of very high calorific value—the 
very extractum carnis, a8 it were, of the fuel; and, if 
Mr. Denny Lane’s figures are worth anything they tend to 
show that power can be economically distributed to elec- 
trical sub-stations by means of this form of coal gas. As 
regards the extra facility afforded by the increased size of gas 
engines, it is impossible to deny that great progress has been 
made in this direction. As the author truly observes :— 

Gas engines of 500 H.P. are already numerous, and one of 650 n.r. has been 

at work over a year, while others of a 1,C00 н.р. and 1,500 н.р. are build- 
ing. The author has been on the Continent and in America with the 
special object of studying the question of large gas engines, and has had 
the opportunity of seeing the easy, comfortable way in which the 650-н.р. 
Westinghouse engine does its work. Mr. GEORGE WESTINGHOUSE told the 
author that the Westinghouse Machine Co. had sufficient experience to 
make them feel quite confident of their ability to build 2,000 H.P. and even 
8,000 н.р. engines, and run them with perfect success. 
A large number of appendices to the Paper are pindina 
devoted to an elaboration of this contention—viz., that very 
large gas-engine units are commercially possible. Particulars 
are given regarding the construction and tests of several 
large engines, many of which are employed for running 
electrical plant. For example, the trial of a 400 н.р. Crossley 
engine, direct-coupled to a Mather and Platt dynamo, showed 
at full load a combined electrical efficiency of 77'25 per cent., 
and a thermal efficiency of 25:49 per cent., calculated on the 
indicated power, or of 19:69 per cent. calculated on the elec- 
trical power. It is scarcely necessary to say that no steam- 
dynamo of 400 u.r., or, indeed, of any power, ever approaches 
19 per cent. in its electro-thermal efficiency. The figures 
obtainable with the gas engine are far in excess of the best 
steam practice attainable. 

It might be supposed that this acknowledged superiority of 
the gas engine in the matter of efficiency, coupled with the 
possibility of now building really large engines and of running 
them with cheap gas, would sound the death knell of steam 
plant in electric generating works. The supposition would 
be erroneous; the end of the steam engine is not yet. We 
will grant that the cheapening of power-gas production, and 
the building of gas engines in moré conveniently large sizes, 
certainly extend the range of applicability of gas power to 
electricity works. Their influence be will decidedly in the 
direction of using gas engines in larger stations than hereto- 
fore, and in new stations of moderately large size where the 
fuel costs are of more importance than usual. But we do not 
expect to see—at апу rate, for some time to come—works 
comparable in size with those at Deptford, or in Manchester 
and the chief provincial cities, worked wholly by gas power. 
To begin with, the large gas-producers necessitated by works 
of this magnitude, and the enormous volumes of injurious 
and unpleasant gases exhausted by the engines, would con- 
stitute a nuisance of far more serious gravity than is now the 
case with steam plant. А 100,000 н.р. gas-power electricity 
works, with its gas-producer attached to it, would be intoler- 
able in the midst of a residential district. It might be argued, 
however, that large gas-power stations would never be erected 
in residential districts, nor even within city boundaries, but 
would be placed in the desolate country surrounding collieries. 
This proposition would introduce a new factor into the ques- 


tion—viz., the cost of transmitting the electric power from 
the pit’s mouth to the cities ; and developments in this direc: 
tion of electrical engineering are not yet ripe enough to allow 
of it being confidently discussed from the gas engine point of 
view. There is, further, another drawback to the use of very 
large gasengine units in great numbers for any central 
station, namely, the difficulty of starting the separate engines 
and the comparatively long time occupied by the pro- 
cess. The larger the gas engine, the more does this 
difficulty bring it into contrast with its steam rival. 


and the importance of being able to start an unit quickly 


is usually greater in large than in small works. Never- 
theless, the prospects of the gas engine were never brighter 
than they are to-day, and we commend the merits of 
this type of engine to the careful consideration of electrical 
engineers. Ignorance of its capabilities has had much to do 
with its comparatively scanty adoption in works of small or 
moderately large size. An intelligent appreciation of the 
advantages and limitations of the gas engine will enable 
central station engineers to perceive many hitherto over- 
looked places wherein it would do better service than its 
steam rival. 


REVIEWS. 


(Copies of any of the undermentioned works can be had from The Elect rician office, 
poat free, on receipt of published price.) 
— aD 


Jahrbuch fur Elektrochemie. Edited by Dr. W. Nernst and Dr. W. 
Borcugrs. 1900. (Halle-a-S.: Wilhelm Knapp.) 16m. 

When the ‘Jahrbuch für Elektrochemie” was first 
published it may have been regarded as ephemeral. Now 
the yearly volume is expected. The present example is on 
the same lines and of the same scope as its predecessors, with 
their merits and defects; As a compendium of what has been 
done in electrochemistry during the year before that which 
gives the work its date, it is full and thorough; the student 
or the man of affairs who needs to make a reference will value 
the book. As an exposition of the best of what has been age 
it is а failure. An annual may be regarded merely as 
register, and if this view be ac3epted we accept the Jahrbuch. » 
Ап annual which claims to be something more than a register 
is made by excising the rubbish of the year and giving the 
pith of the good work done. Evidently an abstract (not a 
mere compression) should be published of the ‘‘ Jahrbuch fiir 
Elektrochemie." This must be presented in English or 
French, for an abstract in German is unthinkable. 

The reader of this work may be encouraged at the outset 
by the tidings that there are in the present volume 481 pages 
(including index), as against 496 pages in the Jahrbuch of 
1899; the thought of 65 pages to the good should sustain 
him. To condescend upon particulars. The wissenschaft- 
lichen part occupies 250 pages, and includes some things live 
and of interest, others purely academic. On p. 85 is a 
description of an elegant method of rectifying alternating 
currents by taking advantage of the back pressure exerted by - 
a polarised electrode. The process is wholly similar in principle 
to that which has been used for the charging of accumulators 
and like purposes with an alternating current by the employ- 
ment of aluminium electrodes. A good deal of space is 
allotted to the Wehnelt interrupter, its various modifications 
and the polemics to which it has given rise. There is the 
usual mass of physical measurements of the properties of 
electrolytes. Such measurements and their discussion account 
for a good part of the 250 pages devoted to theoretical 
electro-chemistry. It is well that a record should exist 
somewhere, and regarding the“ Jahrbuch ” as a register, its 
utilisation for this purpose may be condoned. An interesting 
account of Nernst's work on the conductivity of oxides at 
high temperatures is given, and reasons are adduced for 
regarding this conductivity as electrolytic, in spite of the faet 
that no products of electrolysis persist; granting this, 
it follows that the reduced cathode product—e. J., mag- 
nesium—must be oxidised by the surrounding air, or, 
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if the operation be conducted in а vacuum, .that the 
anode and cathode products must diffuse towards each other 
во rapidly as to reconstitute the electrolyte without loss, which 
is absurd. It follows that the Nernst ent, if it will work 
continuously in a vacuum, cannot conduct electrolytically. 
Hittorfs researches on the electrolytic behaviour of chro- 
mium are duly chronicled. A section on electrolytic analysis 
is neither better nor worse than similar sections in previous 
year-books ; the ingenuity is vast, the results inconsiderable. 
An exposure of the errors attending the electrolytical deter- 
mination of iron and the inclusion of carbon in the precipitated 
metal is given on p. 250. Е; 

The second part of the book deals with applied electro- 
chemistry. There is described one primary cell of interest 
(Case’s ferric chloride cell) in which an endeavour is made to 
oxidise carbon indirectly by atmospheric oxygen. The 
chemistry of the description is dubious and the quantitative 
data for computing the output of the cell are entirely lacking. 
It is a regrettable fact that a non-lead accumulator in the 
proper sense has not yet been devised; the nearest approach 
to it has been made by the zinc—lead peroxide cell, which is 
useful for special purposes. The electrolytic production of 
fluorine on a large scale by the copper apparatus of Moissan is 
mentioned, and now there remainsto find a use for fluorine. The 
manufacture of phosphorus by electrical means still occupies 
attention, and it is fairly obvious that the difficulties encoun- 
tered have arisen chiefly from preventing that localisation of 
heat which is characteristic of electrical methods, whether of 
the arc or resistance type. A note is made of magnesium— 
aluminium alloys which have been much advertised ; if they 
have merits we should like to see them in use as a substitute for 
aluminium, even though they should fail to replace that metal 
in one of its coming uses, viz., as а conductor. No better 
proof of the settled state of the electrolytic copper industry 
could be found than in the section allotted to this metal; 
it is short because there is little or nothing to say. Copper 
refiners even in this country are beginning to urderstand 
that dry methods are of the same order of interest as a 
wooden battleship. There. is nothing new concerning the 
electrical smelting of iron other than the Stassano process, 
: Which has still to be tried on а manufacturing scale. Calcium 
nitrite Ca, N, is а body chemically interesting and pos- 
‘sibly of future industrial importance, as it oan be formed by 
‘the action of nitrogen on calcium and yields ammonia when 
ireated with water. Perhaps 1$ may serve as an alternative 
means for obtaining synthetic manures should the direct eles- 
‘trical production of oxides of nitrogen fail to avert the famine 
‘in foodstuffs dramatically predicted by Sir William Crookes. 

Moissan, who is always the pioneer of electrical furnace pro- 
‘cesses and products, has shown that calcium carbide, familiar 
‘to all when crude as a dark, steely mass, is, when pure, 
colourless and transparent. On the technical side there is 
little new to recount. A page (851) is occupied by Borchers’ 
usual claim to have produced this substance previously to 
those who are regarded by most of us as the true discoverers. 
‘Now and then the austerity of style which properly charac- 
terises the Jahrbuch” is pleasantly relieved. Concerning the 
alkali and chlorine industry, it is said, incidentally, in dis- 
cussing a patent by one Pond: Pond will zu viele Fliegen 
mit einer Klappe schlagen (Anglice: ** Pond tries to kill 
too many flies with one stroke"), and the patent is very pro- 
perly condemned. Of real advance in this manufacture but 
. little can be recorded. No doubt advance has been made, but 
it is advance in the works and is not intended for public 
consumption. The chapter on improvements in apparatus 
such as leads, diaphragms, electrodes and the like is short, 
but worth reading. At the end of the book is appended a list 
of periodicals, with their years and dates, which allows recent 
references in volumes (а most pernicious method of citation) 
to be translated into years. A copious index closes the, work. 

The Jahrbuch für Elektrochemie for 1900 cannot be 
ignored by any electro-chemist who cares to save himself much 
unpleasant labour. That it is not a monument of industry no 
one who has attempted a compilation would pretend; that 
it is not a well-proportioned monument cannot be denied; 
taking it as it is, we accept it with gratitude. В. В. 


e 
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Kalender für Elektrotechniker 1901. Edited by F. Uppenborn. 
(Munich aud Leipsic: R. Oldenbourg). 5m. 

Several usefal alterations are apparent in the new edition 
of this excellent pocket-book. An account of the recent work 
of the Sicherheitsvorschriftenkommission ” has been added, 
80 that the German safety regulations are brought up to date. 
The section on electric traction has been re-written, and this 
opportunity might with advantage have been made use of for 
further amplification of the pages on overhead trolley linea. 
Other smaller additions have been made, and, in order to 
make room, the section on Heat in Vol. II. of the book has 
been taken out. | 


Viertalig Electrotechnisch - Werktingkundig Woordenboek. 
Edited by G. C.'J. VERKEBK and G. T. WAN DE WELL. Part IV 
(Amsterdam : Sclieltema and Molkema.) 


Eighteen months ago we noticed favourably the first three 
volumes of this electro-technical dictionary—English-Datch, 
Freneh-Dutch, and German-Dutch. We have now received 
the last volume—Dutch-English-French-German—and 16 
appears to maintain the same standard of excellency as the 
previous ones. Although chiefly of utility to Dutch engineers, 
to whom a good technical knowledge of English, French, and 
German is an absolute necessity, the book will be found indis- 
pensable to апу Englishman who desires a knowledge of 
Datch technical terms. Even if he is proficient in English 
and German, he will hardly guess that the meaning of 
‘‘naijling shoek” is angle of lag, or that пок van den 
arreteeringshefboom " refers to the detent cam in & Hughes 
type-printer. A defect in the book is that the German nouns 
аге printed with small instead of capital initial letters. 


THE FENCING OF NEW MACHINERY AND 
APPLIANCES USED IN FACTORIES. 


The following circular on this important subject has been 
issued by the Home Office :— 


The attention of makers of machinery and appliances used in factories 
ie invited to the importance of adequately fencing the dangerous parts in 
the process of construction and fitting. "While much progress has been 
made in applying guards to existing machinery, it is unsatisfactory to find 
that new machines, in other respects improved, are still sent out by the 
makera without due regard to this essential point, and that precautions 
which are taken as а matter of course in the case of those made for export, 
are often omitted in the construction of like machinery intended for use 
in the United Kingdom. Hence many serious and fatal accidents arise, 
and at best the fencing which can be carried out later by the purchaser is 
usually less effective and more costly, even apart from the risks attending 
delay. And further, it is obviously more easy when designing а machine 
to provide proper places for guards thau to have to fit guards on to & 
machine designed without any provision being made for them. Ia fact, a 
machine otherwise well-designed may be made almost valueless for trade 
purposes by the difficulty or impossibility of adapting to it thoss means of 
fencing which the law renders ne : ; 

Continental and American makers of machinery have lately gone far in 
the direction of sending out guarded machines, those for printing and 
lithographing being marked examples, and in this country improvement 
has occurred of late in certaiu classes, of which cotton machinery and 
chaff-cutters are specially mentioned in the official reports. 

The statutory responsibility for proper fencing is being preased upon 
occupiers of factories, not only by this department but also by accident 
insurance companies ; and it is believed that if ingdesigning machinery 
regard were had to the necessity of providing for fencing, and if in quota- 
tions for making and fixiog machinery and appliances adequate fencing 
were expressly included, the purchaser would not fail to recognise the 
greater safety and convenience, and also the ultimate economy, to be 
secured in this way. 

These observations apply not only to certain machines a whole, such as 
woodworking machines and power presses of all kinds, but also to common 
parts of machinery, such as mill gearing, flywheels of engines and machines, 
belts, pulleys, ingathering cogwheela, and set screwa (which should 
invariably be countersunk instead of being exposed in couplinga, &c.), on 
anything which revolves, and to the fitting of safety appliances to hoista. 
Low shafting should be fenced when fitted. 

For obvious reasons it is not the practice of the inspectora to give any 
official approval of methods or appliances which would lend itself to adver- 
tisement, but any information or suggestion which the department can 
supply as to points of danger (general or in the case of special kinds of 
machinery) or the means of protection, is at the disposal of those interested. 
Many examples of the kind will be found in the published reports of this 
department, and a few extracte, bearing more especially upon fencing of 
new machinery, are appended, 
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ELECTRICAL OSCILLATIONS AND ELECTRIC 
WAYES.* 
BY DR. J. A. FLEMING, M. A., F. R. f. 
(Continued from page 516.) 


It is worth while, before passing on to consider a little more 


closely the exact conditions which pertain in the spark-gap when two 
condensers are being employed as above descri One fact on 


which the establishment of the oscillations depends is the behaviour 
of air and other gases under increasing electric pressure. In order 
that the nature of the operation which gives rise to the oscillation 
may be understood, it is necessary to notice the peculiar property of 
gaseous and liquid dielectric when subjected to a gradually increasing 
electromotive force. In the case of every dielectric subjected to 
increasing electric stress or voltivity, there is a certain critical value, 
-best measured in kilovolts per centimetre, which causes some 
molecular or atomic change resulting in the breakdown of the 
dielectric and the paseage of a discharge. If the dielectric is a 
gas, and if the source of electric supply is only capable of furnishing 
a very small current, owing to the resistance of the rest of the circuit, 
the discharge tukes the form of a spark. | 
The sudden e of & gaseous dielectric from a state of nearly 
perfect non-conductivity to one of very good conductivity under the 
action of electric stress may be due to the production or separation 
of its atoms into smaller masses, variously called gaseous ions, 
corpuscles, or electrons. The remarkable researches of Prof. J. J. 
Thomson on electric discharge in vacuo seem to render it probable 
that masses much smaller than chemical atoms can be detached 
from molecules, either by their collisions or by the combined opera- 
iion of their collisions and of an external impressed electric force. 
Moreover, these gaseous ions convey or are charged with electricity. 
Whether we can regard these corpusoles as the structural elements 
of atoms, how they become electrically charged, or whether they are 
themselves, so to speak, atoms of electricity," and what is the 
nature of the difference between positive and negative ions or 
electrons, are questions as yet not entirely within our power to 
answer. There are many remarkable qualities which characterise 
gaseous conductors ; one of these is that a finite difference of potential 
must be created between the electrodes to begin a continuous cur- 
rent through a gas. In the case of air and some other gases, it has 
been well established that the electromotive force or potential 
difference between the discharge surfaces must exceed a value of 
about 300 volts or 400 volts before any current can take place 
through the gas at all, and we may perhaps consider this limiting 
value of the electromotive force to be a factor in some way necessary 
to create the gaseous electrically charged ions, the subsequent move- 
ment of which in the direction with or against the electric force 
constitutes the electric current through the In any case, the 
fact remains that below а certain critical value in the potential 
difference of the electrodes, the gas remains а nearly perfect 
insulator, but if the difference exceeds a certain amount, the 
gas quite suddenly into а conductive condition along а 
certain narrow path or paths, and becomes heated by the current 
passing through it. The conductivity, however, vanishes very 
еу when the electromotive force falls again below the critical 
it. | 
. One of the most curious facts connected with the dielectric 
strength of a gas, as first shown by Lord Kelvin, is that a thin film 
of gas has a greater dielectric strength than a thick film of gas, t.e., it 
requires a larger number of kilovolts per centimetre to break it 
down, as shown in Table I. 
The electric force or electromotive force per centimetre required 
to create a spark in a gas varies with the gaseous pressure and with 
the sparking distance. For spark lengths as small as O 0003 of an 
inch it seems to run up to a value of 1,400 C. G. S. units for very low 
pru It is, however, remarkable, as well shown in experiments 
y Mr. Peace, that for all pressures and for all spark lengths there is 
a minimum voltage (about 300 volts) below which no spark can be 
produced. I shall have occasion in anotber lecture to notice a very 
similar property of finely-powdered metals—viz, that they remain 
practical non-conductors until subjected to more than a certain 
electromotive force. The breakdown of the gaseous dielectric into 
the conductive condition seems to be assisted by such agencies as 
ultra violet light and Róntgen rays falling on the terminals, сре 
cially the cathode and the space between. It has been shown by 
lect. Trowbridge (see Nature, Vol. LXII., p. 325) that under an 
electromotive force of 2,000,000 volts and upwards, air at ordinary 
pressure becomes conductive. Conductors charged to this pressure 
emit a luminous discharge to the walls of the room and other earthed 


* Cantorlecturedelivered before the Society of Arts, November 26 1900. 

+ For a full discussion of modern views on tbe traneference of electricity 
through gases the reader is referred to Prof. J. J. Thomson's work, 
„Recent Researches in Electricity and Magnetism,” Chap. II. 

Perrot, in 1861, and Giese, in 1882, first suggested that gaseous 
conductivity might be electrolytic in nature. о j 


Table I.— Dielectric Strengths of Various Insulators. 


(In kilovolts per centimetre.) 


Dielectric strength in kilovolts per 


Material centimetre, or voltivity required 
o break down tbe insulator. 
Mieanitess — — € 4,000 
American linen paper paraffined ... 540 
Ebonite ......... o пе 558 
Indiarubber ............................. 492 
Lin ee d e. 85 
Cotton seed oil ................. 61 
Lubricating oil .......... —— Руа 48 
Air film 2mm. thick... q . 57 
Air film 1m. thick .................. 21 


conductors; and, in fact, the atmosphere at ordinary pressure behaves 
electrically under this large electric pressure just as a rarified gas 
does under lower electromotive forces. 

It will be seen from Table I. that some oils have higher dielectric 
strength than air; hence it has been proposed to immerse spark 
balls in oil as а means of creating greater differences of potential 
between them before discharge can occur. There is, however, a con- 
trolling disadvantage, since tbe breakdown of the oil insulation is 


apparently less sudden than in the case of gaseous dielectrics. 


turning then to the Leyden jar arrangement, let us coneider 
the actions taking place during one break of the primary current of 
the induction coil. As the magnetism of the iron coil dies away, it 
builds up an electromotive force in the secondary circuit of the coil 
which charges one set of jars with positive electricity and the other 
with negative, on their interior соайїпдв—1.6., creates a dielectric 
strain in the glass and at the same time impresses a gradually 
5 3 force on the air space between the discharge balls. 

e Fig. 4. 

| At a certain value of this electric force the air-gap es into a 
conductive condition, and at that moment the state of affairs is as 
follows: The dielectric of each jar is electrically etrained, those 


Fic. 4.— Lines of Electrostatic Strain in the Dielectric of the Leyden Jars, 


of the two sets in opposite directions ; hence, when the inner coatings . 
are conductively connected on the passage of the spark, we have two 
strained dielectrics, the metallic coatings on which are united by 
conductors, (See Fig. 4) This dielectric strain was produced by an 
electromotive force, and acts itself in turn as an electromotive force. 
When the disruptive discharge takes place this strain vanishes, and 
in its placé we have a current in the circuit. Hence the state of the 
metallic circuit is for the moment exactly as if they connected 
together two secondary cells joined as shown in Fig 5. : 

The dielectrics therefore expend their energy in producing an 
electric current in the circuit ; and as that current increases the 
dielectric strain disappears. The circuit, however, possesses induct- 
ance, and the current energy, in so far as it is not frittered away by 
resistance, would expend itself in again creating electric strain in 
the dielectrics in ап opposite direction, thus building up against 
itself a counter electromotive force which gradually annuls the 
current. The operation then repeats itself in the орровце direction, 
and there is thus set up an oscillatory condition in which the energy 
is alternately energy oh dielectric strain and energy of electric current, 
until finally it is frittered away or dissipated into heat by the resist- 
ance of the circuits. A mechanical analogue may be found in the 
case of a heavy bar suspended by a flat steel strip. If we twist the 
bar and impart energy of strain to the spring, it begins to move 
when the restraint is taken away, and the energy of strain is gra- 
dually transformed into the energy of motion. If we cause such an 
arrangement to vibrate in a liquid, the decadence of the mechanical 
oscillations by friction corresponds to the gradual damping-out of 
the electrical oecillations by resistance. 

Before we pass on to other matters it is desirable to point out how 
the frequency of these electrical oscillations can be determined. 
'The discussion of the fundamental equation for the diecharge of the 
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Leyden jar shows that in the oscillatory case the oscillations are 
isochronous, and that the periodic time, f, is given by the equation— 


t=2r 7; 1 - Iv 
LO 412 


In nearly all practical cases the fraction R*/4L4 is small compared 
with J/LC, and the periodic time is therefore very approximately 
represented by the equation— 


t=2rLy C 


In the сазе of a material body making small vibrations under the 
operation of mass inertia and elasticity, the time of the vibration is 
expressed by the equation — 


(=?тА/ © =? I 


where K is the quotient obtained by dividing the mechanical couple 
causing a small angular displacement by the magnitude of that dis- 
placement. It might otherwise be called the force-creating unit 
displacement, and it would not be inappropriate to name the 
reciprocal of K or 1/K the elastic pliability (P) of the body. Hence 
the periodic time cf vibration of the body when executing small 
vibrations is 2r times the geometric mean of the moment of inertia 
(I) round the axis of vibration and its pliability (P). 

In the case of electric oscillations, the inductance takes the place 
of the moment of inertia and capacity of the pliability. Hence the 
periodic time of an electric oscillation is 2x times the geometric 
mean of the inductance of the circuit and the capacity of the con- 
denser or Leyden jar which is discharging. It is neceeeary for the 
purposes of calculation to note that in the above formula if L 1s 
measured in electromagnetic measure (i e, in centimetres) then C 


Fic. 5.—Lines of Magnetic Flux round the Circuit of the Leyden Jars, 


must be aleo measured in electromagnetic measure, If Cis measured 
in electrostatic measure (i. e., in centimetres) then the above formula 
becomes changed to 


2 r 
t= LC 
e 3 x 1079 


because 9 x 10?" electrostatic units of capacity are equal to one electro- 
magnetic unit. If C is measured in microfarads then L must be in 
megahenrys—t.¢., in centimetres divided by 1015. It is most con- 
venient to measure the. capacity in microfarads, or in centimetres, 
and it is necessary to remember that one microfarad is=9 x 105 
centimetres or units of electrostatic capacity, and 


TS * inductance in cma. x capacity in míde. 


———— 9——————M——— —— — 


1015 - 
The frequency n is, of course, the reciprocal of t, or of the periodic 
time. Hence we have approximately 
5,000,000 


A/capacity in mfds. x inductance in ems.“ 

It is also neceseary to be in a Position to calculate the inductance 
of a circular-sectioned wire of given length and coiled into a circuit 
of various forms. The simplest case is that of a single straight wire 
of length 1cm., and diameter dem. If the wire were bent into a 
closed circuit the inductance can be calculated by a well-known 
formula due to Neumann—viz. :— 


L= | [= cos Ө 
T 


where ds and ds! are any pair of elements of the circuit separated by 
a distance r, and Ө is the angle between their direction. For a 
straight wire, supposing the current circulates only on the surface, 
the above formula gives 


4l 
Leafe, d n 


* If the inductance is given in millihenrye, remember that 1 millihenry 
= 1,000,000 C. G. S. units or centimetres. 


t See Prof. H. Poincare, “ Les Oscillations Electrique," p. 45; 


Hertz, however, calculated the same ey on the assump- 
tion that the current was uniformly distributed over the cross-sec- 
tion of the wire, and gave the expression 
" 44 s \* 
721008. 4 0 i5) 

It is not quite certain that Neumann's formula can properly be 
applied to open electric circuits, but in any case the inductance (L) 
of a length J of round wire of diameter d is given by the equation. 


L= 10 log, 7 - «)t 


where a is а quantity not far from unity. | 

For purposes of the numerical calculation of the frequency of oscil 
lations it is more convenient to employ logarithms to the base 10, 
and the expression for L may then be stated 


L -ai(a 3026 logi g - у 


If, for instance, the wire bas a diameter of 4mm. and a length of 
Im. (=10cm.) then L=1,23lcm. Hence, if such a wire is used to 
short circuit a Leyden jar, having a capacity of 535th of a microfarad, 
the electrostatic capacity of the jar is 3,000cm., and the inductance 
of the discharge circuit is 1,230cm. nearly. Accordingly, the periodic 
time ¢ of the oscillations set up is 

27 ä 
3 x 1010 3, 000 x 1,230 = 10¹⁰ Sec., 
and the frequency of the oscillation or number per second is nearly 
at the rate of 2) millions per second. 

If the wire, instead of being straight, is bent into a rectangle, 

square, or circle of one turn, the whole length of the wire being km, 


Fic. 6.— Arrangement for Producing Secondary Electrical Oscillations, 


and J being very large compared with d, we shall not commit a great 
error by caleulating the inductance by the same formula as for А 
eimply straight line —viz. :— 


á 
L=2l ( log 5 = !) 


If the wire is in the form of a large coil of N turns, N not being 
very great, then the whole inductance of the coil is nearly N? times 
that of a single turn. 

Hence the inductance L of a large square or circular coil of wire 
E ш for present purposes, is sufficiently nearly given by the 

ormula 


where / is the length of one turn of the wire, and d is its diameter, 
both measured in centimetres, provided that 4“ is large compared 
with d. The above formula can only be applied, however, if the 
length / is great compared with d, and also Р the diameter of the 

uare or circle into which the wire is bent is large in comparison 
with the diameter of the wire; moreover, the turns of the coil must 
be close together. 

Proceeding in the next place to notice the properties of these 
electric oscillations, it is easy to show that the existence of electrical 
oscillations in a primary circuit results in the production of secondary 
oscillations in a secondary circuit held near it. If the wire joining 
the outsides of the two series of the above-mentioned Leyden jars, 
L, L, is wound round a square wooden frame, P, and if another 
wooden frame is held near to it, having wound on it secondary 
circuits of insulated wire of a few turns, the last circuit being closed 
‘by a small incandescent lamp, G, we find on starting the oscillations 
in the primary circuit that the little lamp in the secondary circuit 
lights up, even although the distance between the two circuits may 
be several feet. (See Fig. 6.) We have here constructed a step- 
down transformer for elettrical oscillations with an air core, the 


* See collected Papers of H. Hertz. “Electric Waves,” translation by 
D. E. Jones, p. 51. | 

f See “Absolute Measurements in Electricity and Magnetism.” Prof. 
A. Gray, Vol. II., Part II., p. 787. 
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primary and secondary circuits being separated by a considerable 
istance. It is clear, therefore, that the whole space round the 
rimary circuit is full of it ack magnetic flux—that is to say, 
magnetic flux the direction of which is rapidly alternating, and the 
lines of flux of this field inserted into and withdrawn from the 
recondary circuit give rise to secondary oscillations of the eame 
frequency, but, moving under a greater or less electromotive force, 
according to the relative number of turns on the two circuits. 

We can in the same manner make a step-up transformer for 
electrical oscillations. On an ebonite tube is wound an insulated 
circuit which connects the two outer coatings of the two series of 
Leyden jars. This primary circuit is placed in the interior 
of a tall glass vessel, on the outside of which is wound а 
circuit of many more turns -of gutta-percha wire. Connecting 
the secondary circuit with two long vacuum tubes we are 
able to show that the existence of the primary oscillations in the 
primary circuit is accompanied by the production of secondary 
oscillations in the secondary circuit, and that these are of a higher 
electromotive force than that producing the primary oscillations 
These secondary electric oscillations cannot only be set up in solid 
conducting circuits, but, as Prof. J. J. Thomson has shown, we can 
produce them in circuits consisting wholly of rarefied gas. If a 
glass bulb, B, exhausted of its air to the point of maximum electric 
conductivity is surrounded by a loop of wire, P, connecting the 
outsides of the two series of Leyden jars, it produces in the bulb a 
brilliant ring of light when the primary oscillations are started. 
These are due to secondary electric oscillations set up in the rarified 
gas along a closed path (Fig. 7). This experiment is a beautiful 
proof of the fact that rarified gases are very good conductors, and, in 
fact, as Prof. Thomson has shown, are intrinsically—that is to вау, 
molecule for molecule—far better conductors than electrolytic liquids, 
or even than many metals, 


Fic. 7.— Electrodeless Discharge in a Gas Produced by Induction. 


The phenomena of secondary oscillations enable usto show most clear 
marked the effects of magnetic screening when we are working wit 
extrahigh frequency alternating electric currente. Ifweinsert between 
the primary and secondary circuits wound on square frames, which 
were employed a moment ago, a screen of perforated zinc, we see that 
this thin metallic screen cuts off all, or nearly all, of the effect of the 
pay circuit. A thin metallic screen of this description would 

ave no marked effect in annulling the secondary current if the 
periodicity of the primary alternating current were much lower 
—that is to say, reckoned in hundreds per second instead of in tens 
of thousands. It is not unusual to describe the effects of mag- 
netic screening as due to the neutralising action of the secondary 
current set up in the mass of the screen, but there is another manner 
. of viewing the phenomena, which is not only more suggestive, but 

perhaps a better physical explanation. The propagation of magnetic 
flux through and into a conductor is effected b 
is in every way analogous to the diffusion of liquids into one another, 
or to the transference of temperature through a conductor—that is, 
as Lord Kelvin has called it, to the thermometric conductivity. 
These processes are mathematically described by differential equa- 
tions of the same form as those which determine the propagation of 
magnetic flux, or of an electric current into a conductor. In the 
case of magnetic flux, this rate of diffusion, as shown by Mr. Oliver 
‚ Heaviside, is inversely aa the electric conductivity and inversely as 
the magnetic permeability of the material. 


(To be concluded.) 


* See “ Recent Researches in Electricity and Magnetism,” by Prof. J. J. 
Thomson, p. 101. The maximum conductivity of a rarified gas is there 
shown to be of the order of that of а 25 per cent. aqueous solution of 
sulphuric acid, and that molecule for molecule, air when rarified to its 
maximum conductivity bas 74 million times greater conductivity than a 
. 25 per cent. solution of sulphuric acid. These electrodeless discharges in 

vacuum bulbs have also been investigated by Mr. E. C. Rimington (see 
Proc. Phys. Soc., London Vol. XII., p. 265). | 


a process which | 


CORRESPONDENCE. | 


MAGNETIC OBSERVATORIES AND TRACTION 
DISTURBANCES. | 
TO THE EDITOR OF THE ELECTRICIAN. 

Sim: I have read Prof. Riicker’s generous letter in your 
last issue, and regret that I should have put him to so much 
trouble. Had I had any doubt as to the facts as P ip by 
me, I would have communicated with him before writing to 
you, as it was far from my intention to raise any diseussion 
on the matter of precedence.— Yours, &c., 


London, Jan. 28. E. Basu WEDMORE. 


THE CARDIFF SUB-STATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have read your comments on the Cardiff transformer 
gub-stations, which are apparently based on some report 
submitted by the present electrical engineer to his committee. 
As anyone would conclude from reading the paragraph that 
there are many sub-stations in Cardiff in a decidedly 
dangerous condition, I shall be glad if you will kindly find 
space in your next issue for the following: There are in 
Cardiff just 14 sub-stations. Of these two are idle—i.e., con- 
tain neither switch-gear nor transformers. Of the remaining 
12 six or seven are fitted with modern safe, simple, high- 
pressure switch fuses for the mains, and the transformer feeds 
made by the British Insulated Wire Co. All the high-pressure 
metal is entirely enclosed in cast-iron metal cases, with slate 
covers, through holes in which the porcelain switch fuses are 
pushed into place. There is no bare high-pressure metal in 
any one of these sub-stations. Three of the remainder have 
somewhat different gear. Mostly, these are switch fuses of 
the Brush Company’s latest protected type, and main switches 
enclosed in cast-iron cases, all mounted on slate bases on iron 
framework. All high-pressure cables are concentric with 
the outer earthed, or are lead-cased twin cables right 
up to the transformers, and it is practically an impos- 
sibility for anyone to inadvertently get a shock in these 
sub-stations. Of the remaining two or three stations, 
one contains but one transformer fed by one concen- 
tric cable terminating in the case of the transformer itself ; 
the last one or two admittedly contain some temporary 
gear, but at a safe distance from the entrance. Whether this 
justifies the sweeping assertions attributed to the present 
engineer I leave to the common sense of your readers and 
yourselves. Personally I prefer to think that that gentleman 
relied more for his facts upon some of his staff than by 
personal inspection of the lot. It should also be borne in 
mind that the question of changing over to the low-pressure 
direct-current system hasbeen under consideration bythe Cardiff 
Corporation for a long time, and is now definitely decided 
upon, and which has necessarily checked spending capital 
freely upon sub-stations and other alternating plant.— Yours, 
&с., NEVILLE ÁPPKNEFE. 

Ashton-under Lyne, Jan. 28. 


[In fairness to Mr. Ellis, the present Corporation electrical 
engineer at Cardiff, we append an extract from his report to 
the Electricity Committee, to which we referred in our last 
issue ;— 


a I should like to bring before your notice the condition in which I find 
many of the transformer sub-stations. I am extremely aorry to have to 
say that I find them in anytbing but a satisfactory condition. I can only 
describe them as being veritable death.traps. In many cases there are 
switches entirely unprotected with a potential of 2,500 volts across the 
terminals. In one sub-station particularly is this the case, and in this same 
sub-station there is a pair of high-pressure cables slung across the sub- 
station and tied up to the metal ladder by which access to the sub-station 
is made. The whole of the sub-stations will be thoroughly examined with 
a view of putting them in a state of efficiency and absolute safety. Ina 
tank near St. Mary-street, from which current is distributed to different 
parts, are cables which, instead of being jointed, are simply twisted together 
by the ends and protected only by a sheet of rubber, which is tied around 
them. In their present state the cables have no protection against 
moisture, nor is it safe for men to work upon them. 


—Ер. E.] T" 
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ACETYLENE LIGHTING. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sir: А great number of papers have lately been treating 
us to the lecture (to which we are now becoming accustomed) of 
Germany’s easy commercial supremacy, and they give as 
example the progress made there in acetylene lighting, 
as evidenced by the Report of Dr. Rose, H.B.M.’s Consul at 
Stuttgart. Such lectures usually do harm to our national 
industry, inasmuch as they tend to lead foreign buyers to look 
to Germany rather than to this country as the best and most 
up-to-date place to cover their requirements. I trust, there- 
fore, that you will allow me space to point out that, on the 
whole, Germany is emphatically nst ahead of this country as 
regards acetylene lighting. 

Ав regards, in the first place, the statements made that 
Germany has as usual, led the way, &c., let me point out that 
acetylene was discovered by an Englishman, Edmund Davy. 
Caleium carbide again, the raw material for making acetylene, 
was manufactured in the electric furnace in London in 1891, 
and the first exhaustive treatise on its manufacture and 
properties was published in France, not in Germany. 

Nor can the latter country at the present time lay claim to 
possessing the largest European carbide works or the greatest 
number; the largest belong to my company, the Giffre 
Electro-Chemical and Power Co. (Ltd.), of London, and 
France has more power employed in carbide manufactures 
than any other country. 

Again, in the matter of quality, Germany has а much 
lower standard than either England or France—viz., a yield 
of 290 litres per kilogramme ee per pound) with 5 per 
cent. dust, whereas in England the standard is a minimum of 
4:8ft. and the carbide usually contains than 2} per cent. of 
dust. 

As regards acetylene plants, British generators are superior 
to those made in Germany, both as regards sound workman- 
ship and design, and this is clearly enough shown by the 
fact that accidents have been far and away more numerous in 
the latter country, in spite of the infinitely more stringent 
regulations existing there. I am in pretty close touch with 
German firms, but I do not believe there is one that can 
truthfully say that it has sold over 3,000 plants, like the 
English firm Thorn and Hoddle (Ltd.). I sell calcium 
carbide all over the world, and receive therefore information 
from absolutely impartial sources, and I can give plenty of 
instances where British plants, putin at the same time and in 
the same district as German ones, have far outlasted the 
latter and given greater satisfaction in every respect. I know 
of more than one case where а German apparatus has been 
taken out and replaced by an English one. 

Great stress is laid by Dr. Rose upon the question of village 
lighting by acetylene. Although it is a fact that more 
villages in Germany are using acetylene than in England, the 
equipment in. England is no way behind that in Germany. 
There are now eight villages in the United Kingdom using 
acetylene, as compared with about 24 in Germany, but nego- 
tiations are in progress for equipping a considerable additional 
number, and everything promises that within a year or two 
we shall have many more village plants in the United Kingdom 
than Germany. 

While thus asserting that the acetylene industry in Great 
Britain is no way behind that of any other country, it is an 
undoubted fact that nearly twice as much acetylene is used in 
Germany for general lighting as here. This is, however, not 
the fault of the British acetylinists; it is their misfortune. 
No one who has lived and travelled much on the Continent 
can have helped being struck by the large number of large 
villages and small towns unprovided with gas or electric light. 
Towns of 12,000 inhabitants, like Tata-Tovaros, in Hungary, 
which was unprovided with a central plant until acetylene was 
installed, are unheard of in this country. 

Again, a vast number of large country houses in this country 
were equipped with their own electric light, or coal gas, or 
gasoline plant when acetylene was first introduced; on the 
Continent the private houses equipped in this manner are few 
and far between. The price of coal gas and of petroleum is 


also as a rule 40 per cent. to 50 per cent. lower in England 
than in Germany and is of better quality. 

Lastly, the trade in England has had to suffer from the 
exorbitant rates charged by English railways. While £16 
per ton was being charged at the works in Scotland for 
carbide, friends of mine were paying over £6 for carriage to 
the South of England for ton lots. As showing the advantage 
Continental users have, I may mention that whereas I pay 
only £2 (40.25f.) per ton for carriage from our works near 
Geneva to Treport (612 miles), I have to pay £2. 2s. 2d. for the 
carriage from our Woolwich store to Bath (about 130 miles). 
Now, however, we have carbide stores all round the British 
coast, and this evil is righting itself. It speaks thus volumes 
for the enterprise and ability of British acetylinists that, in 
spite of all these disadvantages, they have at least held their 
own as compared with Germans. 

In conclusion I wish, on behalf of a great number of 
members of the acetylene industry in the United Kingdom, to 
express our best thanks to Dr. Rose for his Paper. Although 
from the nature of things he is much better acquainted with 
the German side of the question than the English, he has 
without doubt done the acetylene industry here an exceedingly 
great service by calling general attention to the progress this 
beautiful light is making.—Yours, &¢., Cuas. Bincuam. 


London, Jau. 28. 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Allow me to inform you of the following experiment. 
On Friday, January 25th, I established wireless telegraphic 
communieation between the Colonne du Congrés, Brussels, 
and the spire of the St. Rombaut Church, Malines. The 
distance between these two monuments, which the Belgian 
Government had kindly placed at my disposal for these tests, 
is about 13} miles. In travelling in a straight line between 
these two towns, the electric waves passed through the 
suburbs and the towns of Schaerbeck, Haren, Vilierde, and 
Eppeghem. The base of the Colonne da Congrès is 48 metres 
(160ft.) above the level of the sea, and its summit, at which 
the air wire terminated, 93 metres (310ft.) above sea level. 
The base of the St. Rombaut spire is 6 metres (20ft.) above 
sea level, and its summit 105 metres (350ft,), but in this latter 
case the air wire ended at 94 metres (313ft.) above sea level. 

Communication was established on the first trial although 
the receiving air wire at Malines, having been broken, was 
hanging to the walls of the spire, and had dropped to 
15 metres (50ft.) The usual length of air wire—the visible 
portion—was 27:50 metres (913ft.) long. This air wire, both 
in the case of the transmitting station at Brussels and the 
receiving station at Malines, consisted, for a length of 
10 metres, of a cylinder of 50 parallel wires, the diameter of 
the cylinder being 50cm. (16in.). This kind of net was so 
placed in each station that the corresponding portion of the 
air wire facing it in the other station was a single cable. 
Thus, while at Brussels the net began at 80 meterss (266ft.), 
at Malines it only began at 70 metres (233ft.) above sea level. 
The air wire at Brussels ended at 2 metres (64ft.) above the 
ground. 

Correspondence was interrupted when, at Malines, the air 
wire was lowered to 69 metres (280ft.) above the level of 
the sea — .., to the level of the numerous houses in Brussels 
in the neighbourhood of the Colonne du Congrés, which are 
about 18 metres (60ft.) high. This proves, first, that the air 
wire transmits radiations in planes normal to its axis; and, 
secondly, that obstacles, such as houses, if they are numerous, 
stop the electric radiations. 

The induction coils were of 25cm. (10in.) spark length. 

The most interesting observation made in the course of 
these experiments was that the transmitter and receiving 
coherer, about which there was nothing particular, were not 
connected with the earth nor with a capacity. One of the 
balls of the oscillator on the one hand, and one of the elec- 
trodes of the coherer on the other hand, were connected to the 
air wires, while the other ball of the oscillator and the other 
electrode of the coherer were completely free. This provea 
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that electric waves are not propagated by the earth, but by the 

air, and that they do not follow the curvature of the earth.— 

Yours, &o., | Еми Guarini. 
Drussels, Jan. 29, 1901. 


[We believe that M. Guarini originally intended to com- 
municate between Antwerp and Brussels with the assistance 
of one of the repeaters (about which he has spoken so much) 
at Malines. Presumably, this experiment has not been 
successful, as he only refers to signalling between Brussels 
and Malines, which is about half the distance. Even for 
transmission across land, his results are not particularly extra- 
ordinary, except, perhaps, that they are over a long distance 
without the earthing of the air wire. The Marconi Company 
has, with the earth connection, signalled to a much greater 
distance across land between Dovercourt (Harwich) and 
Chelmsford, which is about 40 miles.— Ep. Z.] 


LEGAL INTELLIGENCE. 


— — 


Untended Arc Lamps. 


At the Westminster (London) County Court last Friday Mesers. Sharp 
& Co., electrical engineers, brought an action against the Gaiety Bars Co. 
(Ltd.), Strand, London, for £30 odd for work done and material supplied. 
Plaintiffs’ case was that a number of arc lamps outside defendants’ premises 
caused trouble, and they were called in to eee what could be done. The 
lamps were taken away and repaired and refixed, but again went wrong 
and were replaced by a new type of lamp, the defence being that if the 
original lamps had been properly cleaned and repaired by plaintiffs they 
would have worked properly. Plaintiffs, in reply to this defence, stated 
that the lamps were very dirty, and had not been properly tended, and 
that this was the cause of the trouble. 

After hearing the evidence the judge took plaintiffs’ view of the question, 
and gave judgment for plaintiffs for the full amount claimed with costs. 


Compensation Claim against the Central London Railway. 


At the London Sheriff's Court on Wednesday, before Mr. Under-Sheriff 
Burchell and a jury, Dr. Purves, of Stratford-place, Oxford-street, W., 
. claimed £4,200 damages against the Central London Railway for injury to 
his residence alleged to have been caused by the construction of tbe 
company's line. Expert witnesses on behalf of the claimant estimated 
the cost of repairs at £2,294, and the depreciation in the actual value of 
the house at £500. Plaintiff also claimed £1,000 in respect of personal 
inconvenience. The company adduced evidence to the effect that about 
£570 would be a liberal allowance for repairs. 

The jury awarded £1,500. 


COURT OF COMMON COUNCIL (CITY OF LONDON). 


At a meeting of the Court of Common Council yesterday (Thursday), 
the debate ou the report of the Streets committee with reference to the 
disposal of the City refuse was resumed. 

Mr. J. H. LILE, supporting the amendment to refer the report back, 
said three years ago it was referred to the committee to consider the 
practicability of generating electricity from the burning of the refuse, but 
пэ reference waa made to that in the report. 

The amendment was then carried by a large majority. 

Mr. D. J. Ross was re-appointed engineer to the Corporation for the 
ensuing year. 

The Streets committee recommended that the resolution of Nov. 29 
last, * That works entailing interference with the public ways of the City 
be.carried on continuously day and night until completed," should be 
varied so as to make it apply to main streets only. 

Mr. А. C. MORTON referred to a statement made at the last meeting 
expressing doubt as to the power of the Court to enforce such regulations, 
and pointed out that under the Sewers Act, 1885, the Corporation had 
absolute power. Neither the electric lighting companies nor the Post- 
master-General had questioned that power, and Sir Courtenay Boyle, 
speaking on behalf of the Board of Trade, had stated that no further power 
was required. 

The proposed variation of the resolution was then agreed to. 

It was decided to inform the London County Council that the City 

Corporation were unable to consent to that portion of the Council's Tram- 
ways and Street Widening Bill seeking powers to lay down and construct 
a line of tramways within the City boundaries. The Corporation have 
decided to oppose the bill accordingly. Relative to the notice of applica- 
tion to the Board of Trade for an alteration of the regulations in regard to 
the supply of electricel energy, the Streets committee recommended, and 
the Court agreed, that the Board be informed that the Corporation objects 
to the proposed alterations, and that they be asked to afford the Corpora- 
tion an opportunity of submitting their views on the subject before coming 
to a decision: in the matter, 


YIBRATION ON THE CENTRAL LONDON RAILWAY. 


At the Board of Trade on Thursday last week, Lord Rayleigh (in the 
chair), Sir John Wolfe Barry, and Prof. J. A. Ewing (with Mr. F. W. Mar- 
wood as secretary) opened the inquiry ioto the question of the alleged 
damage to frontagers, residente, and others caused by alleged vibration in 
the working of the traffic of the Central London Railway. | 

Mr. E. TEWSON (Debenham, Tewson, Farmer and Bridgewater, 
valuere), said vibration was felt some time before the tube railway was 
opened, but it had increased in force since then. It was worat iu the 
morning and evening, when the heaviest traffic was being carried. In all 
those cases of tube railways when arbitrations were held as to the compen- 
gation for property taken the engineers of the tube railways told com- 
plainants there would be no noise and no vibration, the consequence being 
that compensation for damage done was obtained. In the surveyors’ 
department of his own firm the vibration did not actually prevent the 
surveyors from drawing straight lines, but it occasionally caused the lines 
to be wavy. Other people whom he had consulted stated that they felt 
no vibration. 

The CHAIRMAN eaid they would have to take measurements во as to 
get material for comparison between the present state of things and 
anything that might arise in the future owing to the working of the traffic. 

Mr. THRELFALL (chairman of the Residents’ committee) said that the 
disturbance began at five o'clock in the morning, and woke them up with 
а very good imitation of a small earthquake, which mede the bed shake 
and the windows and all articles in the room rattle. His committee had 
sent out 300 circulars, and some of the replies stated that the annoyance 
was not felt ; in fact, the replies varied very much—perhaps it was the 
nature of the soil that made the difference. 

The CHAIRMAN said the committee would have to satisfy themselves 
by personal observation of the facts in a few typical cases. The evidence 
they had taken would conclude the evidence stage for the present. "They 
intended to depute Mr. Mallock, who had made experiments connected 
with the trials of locomotives, to carry out the experiments as to the actual 
amount of vibration, which would be registered with а view to future 
reference. Those experiments would be made in the proximity of the line 
and not on the railway itaelf. 

The committee then adjourned sinc die. 


P — 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
——«———— 


APPOINTMENTS VACANT AND FILLED. 


A traffic assistant is required by the East Ham District Council 
for their electric tramways department. Ап advertisement gives 
further particulars, and applications (addressed Chairman of the 
Electric Lighting and Tramways committee, Public Offices, Wake- 
field-street, East Ham, E.) must be in by noon 14th inst. 

Charge electric'ans and switchboard attendants are required for 
extra high-tension power station and sub-stations operating electric 
tramways. See advertisoment. 

Jandus Electric Co. (Ltd.), Hartham works, Hartaam-road, Hollo- 
way, N., require an assistant tester. See advertisement. 


Devonport Corporation require a chief assistant ‘engineer to the 
borough electrical engineer. Applications to town clerk by Feb. 17. 


Manchester Electricity committee require an assistant mains 
engineer. Applications (addressed to chairman) by Feb. 5. 


A mechanical draughtsman is required for the Islington electricity 
department. Applications by Feb. 5. 


Mr. J. W. Donnett, of the County of London and Brush Provincial 
Co., bas been appointed superintendent at the Pinkston tramway 
power station of Glasgow Corporation. 


Mr. John Lambert, assistant engineer at the Dundee electricity 
works, has been appointed burgh electrical engineer by the Perth 
Town Council. 2 

Lancaster Corporation have appointed Mr. W. A. Tester, of Messrs. 
R. W. Blackwell & Co., to be electric tramway engineer at £300 
per annum, | 


— — — — — e+ — ——À9 


Bath. — In a recent report the city electrical engineer (Мг. G. F. 
Metzger) states that the actual number of 8 c.p. lamps connected at 
the end of 1900 was 25,388, and allowing for the additional street 
arc lamps, which would be connected to the mains during the present 
quarter, there would be an equivalent of 27,088 8 ep lamps. Based 
on the same rate of increase in private lighting during 1900, the 
lamp connections next winter should not be less than 32,000 8 c.p. 
Their existing engine house plant was capable of supplying current to 
30,000 8 c.p. lamps wired, and with high efficiency engines and 
alternators, their present boilers were able to give sufficient steam for 
supplying current to 40,000 8 c.p. lamps wired. He suggested 
replacing two of the 75kw. Brush sets, both of which could 
supply current to only 5,000 8 c.p. lamps, by two direct-driven 
210kw. sets, capable of generating the necessary current to 
supply 15,000 8 c.p. lamps. The total cost of the proposed altera- 
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tions would be £8,500. The committee should lose no time in 
placing the orders as the plant could not be ready for running for 
The report also stated that the current 


several months afterwards. 
carried by the existing cables into the several eub-stations during 


Christmas week was far in excess of their carrying capacity, a drop 
in pressure resulting. In addition, they ran considerable risk of 


breakdown through overloading, and, to avoid trouble in the future 
Mr. Metzger presented & scheme for supplying their five principal 
sub-stations with new feeders at an estimated cost of £3,000. The 
outdoor and office staff at the electricity works is to be reorganised 
and strengthened, and the following resolution has been passed: 


+ That the best thanks of the committee be tendered to Mr. POE 


and his staff for the efficient manner in which the business of the 
undertaking has been conducted during the past winter, and 
particularly during the flood.” The entire report was adopted 
without discussion. 


Birkenhead.—The new Ferry electric tramway route was officially 
inspected on behalf of the Board of Trade yesterday (Thursday). 

Blackpool.— A special meeting of the Council have approved the 
Corporation Improvement Bill, which seeks powers to construct new 
electric tramways in the borough. 

Central London Railway.—Compensation Claim.—The executors 
of the late Lord Herschell recently sued the Central London Railway 
for damages to houses at Lancaster-gate, alleged to have been caused 
by the railway works. 

Mr. Cripps, K. C., for claimants, said the history of the case was a very 
short one. Certain cracks appeared in the walls, and there was a serious 
subsidence. The inference was that these circumstances were due to the 
construction of the Central London Railway. The claimants asked for 
£1,600 as damages. 

Mr. FnEMAN, K. C., for the company, said the case was an important 
one. 16 was the first jn which any claim for damage by the railway in 
question had been dealt with. There had been%several cases where damage 
had been alleged to have been caused by the construction of the railway 
works. In some cases the complainants had failed to make out their 
claims ; in others the defendants had admitted a certain amount of damage ; 
but this was practically the first case in which the question as to actual 
damage had been raised. His case was that it was impossible from an 
engineering point of view that the damage complained of could have been 
caused by the construction of the railway, and that there were other causes 
which would be sufficient to account for all the injury that had been 
alleged. The railway was 64ft. below the surface of the road, and no less 
than Aft. above the railway was London clay. 

After taking some evidence of experts on both sides the hearing was 

adjourned to Feb. 8. 
An official statement is issued that the earni for the five 
months ended Dec. 31 are sufficient to pay a dividend at the 
rate of 24 per cent. per annum for the half-year. This is equ va- 
lent to 3 per cent. per annum for the five months of working. The 
following dividends will be paid : Ordinary shares, 24 per cent. per 
annum ; preferred, 4 per cent. per annum ; deferred, 1 per cent. per 
annum, 

Chelmsford.—The Council have renewed the contract with the 
Chelmsford Electric 0 Co. for public lighting for five years 
trom March 25. The charge for arc lamps is to be £25. 5a, per lamp 
per annum, instead of £22. 103, and for incandescents £3. 3s, 
instead of £2. 68. 10d. A provision of the contract is that if eight 
arc lamps are extinguished at 11 p.m., the price for every lamp 
included in the contract shall be reduced to £23. 12s. 6d, and if the 
hours of lighting of the whole of the arc and incandescent Jamps be 
reduced by one hour per day, the charge shall be further reduced by 
9s, per arc lamp and 3з, per incandescent lamp per annum. 

Chorley—An enquiry was held here on Tuesday into the appli- 
cation of the Council to borrow £23,000 for electric lighting and 
£8,000 for refuse destructor works. The latter part of the scheme 
was opposed, but expert evidence was given in support that no 
nuisance would be created. 


Coventry.— At the City Council meeting on Tuesday, the Electric 
Lighting committee recommended that the salary of the city elec- 
trical engineer (Mr. G. S. Ram) be increased to £400 per annum, 
that in future the aervices of a consulting engineer be dispensed with, 
and that Mr. Ram be appointed their adviser in all electrical matters. 
The report was, however, referred back, as was also a recommenda- 
ч raise a further loan of £18,000 for extensions of the electricity 
works. 


Cromer.—The Council have acquired a site for an electricity 
generating station for £800. 


Darlington.—O wing to friction between the Council and the 
Imperial ''ramways Co., Messrs. Kennedy and Jenkin were recently 
instructed to prepare a report on themunicipalisation of the tramways, 
This report has been presented, and states that the cost of buying up 
the present tramway would be £6,500. The net capital cost of laying 
down 6} miles of tramway and the necessary plant would be £87,000 
for single track and £109,000 fur double track. In order that the 
receipts should balance expenditure there would have to be earned 
4'23d. for the single line and 9:654. for the double line per car mile. 


Dublin.—The Electric Lighting committee will in future be 
known as the Lighting committee, and will have charge of both 
electric and gas lighting. 

Exhibition — Мг. Ernest Bade, 110, Fenchurch-street, London, 
E.C., informs us that he is arranging a section for English exhibitors 
at the forthcoming automobile exhibition to be held in Hamburg 
at the beginning of April. 

First !—There is always something in being first, aud sometimes 
the claim is a peculiar one—the latest is that made by Mr. A. Taylor, 
jeweller. of Tunbridge Wells, that he is the first tradesman to use а 
municipally-owned telephone system for business parposes, This 
epoch-marking event occurred on Jan. 24. 


Fulham (London).—The electricity works will be inaugurated 
on 13th inst., when the Mayoress (Mrs. Cornwall) will switch on the 
current. 

Hammersmith (London).—At a meeting of the Borough Council 
on Wednesday, the Law and Parliamentary committee presented a 
lengthy report with reference to the London United Tramways Bill, 
1901. After dealing with the clauses relating to the submission of 
plans and designs of the proposed tramways, the removing and 
replacing of the electric hghting standards, &c., the committee 
recommended the Council to insist that the company should not 
alter the present overhead trolley system without the Council’s 
previous consent. The Council has decided to oppose the under- 
mentioned bills for clauses and otherwise: Charing Cross, Hammer- 
smith and District Electric Railway, Central London Railway, 
London County Council (Tramways and Street Widenings), and 
London United Tramways (Ltd.). 

Heston and Isleworth.— Mr. James Enwright has been appointed 
5 electrical engineer to the District Council of Heston and 

sleworth. 


( Huddersfield. —The new Longroyd Bridge and Slaithwaite elec- 


tric tramway route was inspected on behalf of the Board of Trade 


on Wednesday. 

Hull.—The electrical engineer (Mr. A. S. Barnard) has reported 
to the Electric Light committee that it is advisable to carry out 
certain alterations at Dagger-lane station, with a view to supplying the 
iucreasing number of consumers in the Old Town, increasing the 
efficiency of the system as а whole, and reducing the amount of 
smoke produced at the Dagger-lane station. Mr. Barnard recommends 
that the four smallest steam dynamos (equivalent to 310kw.) should be 
taken out and sold, and that four transformers (equivalent to 360kw.) 
should be installed in their place. Having ample boiler power for 
the remaining steam plant, there would be much less need to force 
the boilers, and less smoke would be created. The estimated total 
cost of the work is £17,500, A special meeting of the committee 1з 
to consider the report. 


Ilford.—The resolution recently passed by the Council to adopt a 
sliding scale of charges for electric current has been rescinded and 
& fixed charge per unit will now be made. 


n (London). —With a view to stimulating the demand for 
electric current, the Lighting committee recommend that at the end 
of the ре quarter the price for current for motive power be 
reduced from 33d. to 2d. per unit. 


Lancaster.—Mr. W. Alan Fraser, the borough electrical engineer, 
has this week returned from the seat of war and has resumed his 
duties at the electric lighting station. Mr. Fraser was a member о! 
the Middlesex Yeomanry, one of the regiments which provided 
detachments who volunteered in January last year to serve in South 
Africa. We are pleased to record that Mr. Fraser has returned in 
good health. 


Leeds.—The Kirkgate, from the market to Briggate, is to be 
lighted electrically. 


Light Railways.—The Blackpool and Garstan 
Order has been submitted to the Board of Trade 
Objections by Feb. 22. 

A first consignment of steel rails for the Cheltenham and Cleve 
light (electric) railway has been delivered, and the work of con- 
structing the permanent way will be commenced at once. — 

The Light Railway Commissioners concluded their inquiry on 
Wednesday into the application of the Crewe Council to construct 
light electric railways. Opposition was offered by the London an i 
North Western Railway Co. and the Cheshire County Council. 
Evidence in support was given by the Chairman of the Electric 
Lighting committee (Mr. Árthur Hill, Ald. W. M'Neill, Mr. R. 
Pedley, aud the consulting engineer (Mr. C. Hopkinson). The capital 
expenditure involved for about 8 miles of line was estimated at 
about £100,000. Decision reserved. 

Lincoln.—Mr. C. S. Vesey Brown has been appointed joint 
engineer and manager (with Mr. C. W. Fairweather) to the Northern 
Counties Electricity Supply Co. (Ltd.), of Newcastle-on-Tyne, and 
has resigned his position as city electrical engineer at Lincoln. 


Light Railway 
or confirmation. 
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Liverpool.—The Electric Power and Lighting committee propose 
to charge 13d. for electric current supplied to the tramways depart- 
ment during 1901. The minimum rate to ordinary consumers for 
power and Sean is to be 144. per unit from the end of the 
present quarter. 'lhe accounts for 1900 show a balance profit of 
£23,496. 10s. 11d., which has been transferred to the renewal account. 

The general manager of the Corporation tramways department 
(Mr. C. Bellamy) has reported that there are at present 270 electric 
tramcars in regular service. In conjunction with the chairman of 
the Tramways committee Mr. Bellamy has been investigating the 
effect upon the present congestion in the centre of the city when 
130 further cars, which will be available by June next, are running. 
The following figures, relative to the business of the department for 
the past three years, together with those of 1897— being the last 
year under the management of the late company—are of interest :— 


Passengers. Mileage. Receipts. 
1897 ...... 58,409,084 e. 6,015,182 ...... £290,745 
1898 ...... 41,772,034 ..... ; 758 £514,207 
1899 63, 771, 450 7,500, 5 £359,929 
1900 ...... 82,567,958 ...... 9,100,866 ..... . £417,574 


London County Council.—At Tuesday's meeting the Highways 
committee notified that the electric car, with short length of perma- 
nent way, &c., purchase 1 by the Council from the British 
Westinghouse Co., after exhibition at the Agricultural Hall, 
London, in July last, is now in operation at the Council's Camber- 
yell depét, and invited the members’ inspection. It is stated that 
the permanent way is, in some respects, not in accordance with the 
underground conduit system recommended by Prof. Kennedy and 
approved by the Council for its system of tramways; but, as a 
practical illustration of Prof. Kennedy’s system, there has been laid 
down at the same depót a length of line in order that members of 
the Council may have ocular demonstration of the system. The 
councils of the metropolitan boroughs are to be invited to inspect 
this illustration of the Council’s proposed tramways, which the 
Highways committee anticipate will remove, or at least lessen, any 
objections that may be entertained against the conduit system 
advised by Prof. Kennedy. It was announced by Mr. Benn, chair- 
man of the committee, that when the Council proceeds to substitute 
electric traction for horse-driven lines north of the Thames the 
Aldgate to Stratford section will probably be selected. 

Mr. Baker has given notice of the following motion :— 

That the Highways committee report whether the Council could not at 
once proceed to lay down a double line of electric conduit tramway in 
Rosebery-avenue, energy to be obtained from one of the electric com- 
panies in the neighbourhood ; the lines to be worked by the Council and 
upon the same conditions as to fares and labour as prevail on the Council's 
southern system of tramways. 

Mr. Westacott will also move :— 

That the Highways committee report at the earliest possible moment 
as to the Council’s powers to convert the tramways leased to the North 
Metropolitan Tramways Co. to electric traction, the probable cost thereof, 
the time it will take to do the work, and the estimated income from the 
converted lines. 


Lowestoft.-—The electricity works will ba formally inaugurated 
on 12th inst., when the mayoress will switch on the current. 


Manchester.— At a meeting of the Electricity committee last week, 
Prof. Kennedy, the recently-appointed consulting electrical engineer, 
wrote stating that it would be a calamity to the city if the Bloom- 
street station was not ready to take up its load by September or October 
next. It was explained that at the Dickinson-street station two 
special Ferranti generators had been laid down, which would supply 
current necessary for working the three tramway routes which it is 
hoped will be opened in the spring. When fully equipped the 
Bloom-street station will add 14,000 H. . to the 11,00) н.р. installed 
at Dickinson-street, bringing up the total to 25,000 н.г. 


Montreal—A new company, entitled the Lighting and Power 
Co. of Montreal, is being organised to acquire all the companies 
supplying the city with light and power. These include the Royal 


Electric Co., the Lachine Rapids Hydraulic and Land Co, the 


Chambly Mfg. Co., and the Montreal Gas, Co. The capital of the 


new company will be $25,000,000. 

Newark.—The Council have adopted the larger of the two electric 
lighting schemes prepared by their consulting electrical engineer 
(Mr. С. S. Vesey Brown) and application has been made for sanction 
to borrow £30,000 to carry out the work. 


North-East London Electricity Supply Schemes.—In con- 
nection with the East Middlesex Electricity ВШ, promoted by 
the Tottenham, Edmonton, Enfield, Wood Green, and Southgate 
Councils, a meeting to pon the Tottenham local authority was 
held at Bruce Grove on Friday last, under the presidency of 

Mr. Juss, chairman of the District Council, who pointed out that it was 
fully agreed that electric light and power would come into the Tottenham 
district, either as the work of a public company or under municipal 
management, and it was upon the question of who was to construct the 
works and to supply current that a great diversity of opinion existed. In 
this connection it was peculiar that the local gas company exhibited great 


haste in their desire to press forward their bill in Parliament, seeking 


power to supply electric current. This pretty conclusively showed that 
the probability of financial loss in connection with electricity supply did 
not occur to the directors of the gas company. They had had the best 
possible expert advice and counsel, and the Council was convinced that it 
could bring the electricity undertaking to a successful issue. He then 
moved a resolution pledging the meeting to support the Tottenham Urban 
District Council in promoting the bill in Parliament which was to give 
power to the districts of Tottenham, Edmonton, Enfield, Wood Green, 
and Southgate to establish generating stations and to supply electric energy 
for all purposes, 

Mr. MALONE, another membar of the Council, seconded the motion, and 
said they were convinced that they could sscure a better light at a lower 
price than they had been getting, and that a profit would accrue to the 
ratepayers from the establishment of electricity works by the Council. 
Messrs. R. Hammond and W. C. C. Hawtayne, whom they had selected to 
advise them in this matter, would tender them the best of counsel, 

Mr. W. C. C. HAWTAYNE said he had gone carefully into the scheme 
which was to be placed before Parliament, and had thoroughly examined 
Tottenham district. Combination and concentration were the order of the 
day, and there was no difficulty in distributing electric current in bulk over 

areas. Centralisation reduced general expenses, and while it would 
cost a private company to serve the districts embodied in the bill under 
discussion £200,000, the joint municipal scheme would only coat £126,000. 
It was proposed to devote £25,000 to a scheme for wiring of premises and 
the supply of fittings on the instalment system, such as had been adopted 
at Walthamstow and other placea with great success. 

Other 5 followed for and against the proposed scheme, and au 
objection having been made to Mr. Hammond being allowed to speak, 
on the ground that he was not a ratepayer of Tottenham, 

Mr. HAMMOND said he was a native of the district, having been born in 
Tottenham over 50 years ago. With regard t» the comparison of private 
companies with local authorities in the supply of electricity, he would 
point out that there were two places in the United Kingdom where 
current was supplied below 54. per unit, and both of these were loca 
authorities, and a very large proportion of the districts supplying at the 
lowest rates were municipally-owned undertakings. The lateat Board of 
Trade returns showed that out of 130 municipal electricity works only two 
made losses—one of £65, the other of £55. At Leeds, where gas was 
supplied at 2s. per 1,000ft., tbe electric light was a great success, and the 
fact must not be overlooked that the introduction of electricity works 
attracted large industrial undertakings to a district, In fact, already he 
had scen the plans of a number of new factories that were to be erected ia 
the district scheduled in the bills they were discussing. There was a great 
deal of vacant land in the district suitable for the erection of large works. 
The motion was then put and carried by a majority of about 2 to 1. 
A poll was demanded, aud will take place on Feb. 16. 


The Edmonton Council's action in promoting, in conjunction with 
the neighbouring Councils, the East Middlesex Electricity Bill, has 
been approved at a ratepayers’ meeting. A poll was also demanded 
in case. 

A meeting of ratepayers qf Enfield was held on Tuesday to con 
sider the Eist Middlesex Electricity Bill, and reports from Messrs. 
Robert Hammond and W. C. C. Hawtayne were read. Ultimately, 
а resolution in support of the Councils’ action was carried. 

Perth (W. Australia)—The Perth Electric Tramways (Ltd. 
have opened a further 24 miles of their system. 


Private Bill Legislation.—The following bills have been passed 
by the examiners of Private Bills, and, will be duly reported for first 
reading: Piccadilly and City Riilway, Metropolitan District Rail- 
way, King’s-road Railway, Notting Hill Electric Lighting, Charing 
Cross, Euston and Hampstead Railway (Nos 1 and 2), City and 
Brixton (extension of time), Derbyshire and Nottinghamshire Electric 
Power, Freshwater, Yarmouth and Newport Railway. and the Bourne- 
mouth Corporation Bills. In the case of the Sonth Yorkshire Electric 
Power Bill “ non-compliance with standing orders” has been found 
by the examiners, and no one appeared in support of the Southend 
Corporation Bill for electric lighting and tramway powers. In the 
case of the Brompton and Piccadilly Circus Railway (extension) Bill 
the necessary money deposits in respect of some of the railways 
contemplated had not been made, and the matter has been referred 
to the Standing Orders committee. The Willesden District Council 
Tramway and Improvement Bill was marked “ dead.” 

Watford District Tramways Co. seek powers to construct about 
82 miles of electric tramway in Watford, Rickmansworth, and 
Bushey. It is proposed to erect the generating station in Bushey, 
and the siptat of the company is fixed at £125,000, with Pr to 
issue debentures to the extent of one-third of the capital raised. 
The promoters are Mr. John Fell, Mr. S. Hunter, апа Mr. W. J. 
Kershaw. 

ong cia Borough Council have decided to oppose the Charing 
Cross, Euston and Hampstead Electric Railway (Extension) Bill 
with а view to obtaining the insertion of clauses prohibiting the 
company from generating or supplying electricity within the 
borough and from erecting a generating station within the boundaries 
ot Hampstead Heath. 


Police.— At the Southwark (London) Police Court yesterday 
(Thureday) William Driscoll was committed for trial by Mr. Slade 
on the charge of stealing £82 belonging to the Diddlum Loan Club, 
ошса the employés of the City of London Electric Lighting Co., 

nkside. — - | ' i 
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Ramsgate.—The Corporation have decided to invite tenders for 
laying electric cables to supply electric current along the front of 
the town, and through certain of the leading thoroughtares. The Isle 
of Thanet Light Railway and Electric Co. is to be approached in order 
to ascertain their terms for supplying electric current in bulk to the 
Corporation. 


Smoke Nuisance.— At the West London Police Court on Friday, 
the Central London Railway Co. were summoned for creating ғ. 
nuisance by allowing black smoke to issue from the shafts of the 
electric generating station, Wood-lane, Shepherd's Bush. The 
prosecutors were the Hammersmith Borough Council, Evidence 
was given on behalf of the company showing that the best appliances 
known to engineers were emploved at the works, and that grey smoke 
might be mistaken for black. The number of economisers in the 
flues would prevent the issuing of black smoke. The magistrate 
(Mr. Rose) said he was satisfied that the best appliances were used, 
but he was not satisfied that the best kind of coal was used on some 
occasions. He must impose a fine of £5 on each summons (in all 
£25) with £2. 28. costs. The payment was ordered to stand over 
pending the application for the statement of a special case. 


Sunderland.—An agitation for the extension of the electric tram- 
ways to the east end of the town is on foot, and the electrical engi- 
neer (Mr. J. F. C. Snell) has been instructed to prepare a report on 
the matter. 


Wellington (New Zealand).—The telephone system belonging 
to the Government has 7,200 subscribers upon its 20 exchanges and 
20 sub-exchanges. А charge of £7 per annum is made for business 
connections within half a mile of any exchange, and £5 per annum 
' for private house connections within 1 mile of an exchange Au 
extra charge is made of 10a. per additional quarter-mile up to 3 miles. 
The £7 rate applies only where exchanges are open day and night. 
The Colonial Government possesses 6,910 miles of aerial telegraph 
lines and 242 knots subterranean. The charge for local telegrams is 
12 words 6d. and 14. per word after. 


Whitehaven.—The District Council have approved the West 
Cumberland Electric Tramway Bill. 


Wimbledon.—The electrical engineer (Mr. F. Barnes Spencer 
recently reported that they had 421 consumers on the books, repre- 
senting an equivalent of 22,180 8 c.p. lamps connected to the mains, 
and there were other customers awaiting connection. 

At the last Council meeting the chairman of the Electric Lighting 
committee (Mr. Casswell) reported that Mr. Spencer had accepted 
another position, but only on the understanding that he should be 
allowed to remain at Wimbledon until various extensions had been 


— — . out, and the undertaking was put into proper order. He 
felt they would suffer very serious loss, and that they were losing 


Ше services of a very valuable man--a man whom they would have 
great difficulty in replacing. He thought Mr. Spencer had acted 
very honourably indeed in what he had done. 


Presentation.—Mr. D. J. Hide, who has just left the service of 
Callender’s Cable and Construction Co. (Liverpool branch) to join 
Mr. A. Lester Taylor and Mr. A. Kelly as consulting electrical 
engineers and electricians, was presented on Saturday last with an 
illuminated address and a box of scientific instruments by the 
Liverpool staff. The presentation was made by Mr. F. A. Pocklington, 
chief local engineer of the company. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained o, the Booksellere, 
or direct from the Publishing Offices, 1, 2 and 8, Salisbury-court, Fleet- 
street, London :— 

t‘ LOCALISATION OF FAULTS IN Югкотвіс Ілонт Mains.”—By Е. O. 
Raphael. Price 5e., post free. The book deals with the important subject 
of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


„TRE Авт OF ELECTROLYTIO SEPARATION OF METALS."—-A second issue 
of Dr. Gore’s book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practical rules and details of technical application 
on & commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


** ELEOTROMAGNETIO THEORY.”—By Oliver Heaviside. Vol. I., 128. 6d. 
Vol. II., 12s. 6d. 

‘ ELECTRICAL TESTING FOR TELEGRAPH ENGINEKRS.”—By J. Elton 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the standpoint of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 


pouono of the theory of testing as applied to electrical lines in general. 


my 8vo, fully illustrated. 108. 6d., post free. 

" WIRELESS TELEGRAPHY : SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY ELEoTRIO Waves.” A Review of the Work of Hertz and his Successors. — 
By Dr. O. J. Lodge, with & large number of illustrations, bringin 
this latest application of electrical science quite up to date. New an 
Enlarged Edition, бв. nett. Now ready. 

* ELECTRIC LAMPS AND ELEOTRIO LIGHTING,” by Prof. J. A, Fleming, 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, ca. New and Cheaper Edition, 68., post free. | 
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* ELECTRICAL ENGINEERING FORMULZE," a pocket book, by Messrs. W. 
Geipel and Н. M. Kilgour; price 7s. 6d. ; by post, 7s. 9d. ; abroad, 8s. 
New Edition nearly ready. 


„THE MANUFACTURE OF CARBONS FOR ALL ELECTRICAL PURPOSES.'"— 
by Francis Jehl. 10s. 6d., it free, This is a practical handbook, giving 
a completa description of the art of making carbons for electrio lighting, 
electrodes, &c., with particulars of the various gas generators and furnaces 
ased in carbonising. The work also contains particulars of the cost, &c. 
of erecting and working carbon works, and plans of a model factory. 


““МотгуУЕ POWER AND GEARING FOR ELECTRICAL MACHINERY."—By 
E. Tremlett Carter, C.E., M.I.E.E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientifio principles and 
modern practioe in the use of engines for dynamo driving, not only for 
isolated pcwer plants, but also fcr public electric lighting aud power 
stations. The various forma of gearing in the power station and for electric 
motors are also dealt with ; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 


“THe STUDENTS’ GUIDE TO SUBMARINE CABLE TEsTING,"—A new 
edition of this book, by Messrs, Н. К. C. Fisher and J. C. Н. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to those who 
desire to enter that service. The at cable companies now insist that 
their operators and probationers shall certain examinations in elec- 
trical subjects. The book is very fully illustrated. 


„THE INCANDESCENT LAMP AND ITS MANUFAOTURE.”—By Gilbert S. 
Ram. Price 7s. 6d., post free. The principles underlying the manu facture 
of the incandescent lamp are carefully and fully dealt with in this volume. 


**Maanetio INDUCTION IN ION AND OTHER Merats.”—By Prof. J. A. 
Ewing. Price 108. 6d. net. New Edition (Third) now ready. 


“ ELECTRIO Morive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electrio ene to minin 
and general power transmission purposes, in which the author has 
much experience. Price 10e. 6d., post free ; abroad, 11s. 


* ELECTRO-CHEMISTRY.”—By Dr. G. Gore. Third Edition. Price 2s., 
post tree. 


„ SUBMARINE CABLE-LAYING AND REPAIRING. '—By H. D. Wilkinson 
M. I. E. E., &c., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


“Тнк ALTERNATE CURRENT TRANSFORMER.”—By Prof. J. A. Fleming, 
M. A., D. So., F. R. S. Vol. I1.—New Edition. Price 128. 6d., Iost free, 
Vol. II., price 128. 6d., post free, is also ready. . 


© ARMATURE WINDING OF ELEcTRIO MAcHINES.”—By Н. F. Parshall 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as а 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s. post free. 


©“ TEMPERATURE COEFFICIENTS OF ‘f CONDUCTIVITY’ COPPER.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 23. 6d. net. Also a Sheet Table of Log. iprocals of Coefficients 
for Copper Resistances at different temperatures from 32 F. to 81°9°F. 
Printed on strong cardboard, 6d. net. 


t LABORATORY NorES AND Forms.”—We have ready a set of 40 
Elementary and Advanced Exercises for use with Electrical Engi- 
neering classes. These have been prepared by Dr. J. A. Fleming, and 
will be found of great service to Teachers, Demonstrators, and Students. 
The object of the series is the saving of the time of the Teacher 
and his Assistants, and to serve аз а record of the work done by the 
Student. Each Form is supplied either singly at 4d., or 3s. 6d. per 
dozen net; in sets of any three, 1s. net; or the set of Twenty (Elementary 
cr Advanced) Exercises can be obtained, price 5s. 6d. net. The comp'ete 
set of ‘Twenty Elementary and Twenty Advanced Exercises are price 
10s. 6d. net; or in handy portfolio, price 12s. net ; or bound in strong 
cloth case, price 123. 6d. net. Strong portfolios can be had, price 1s. each. 

NOW READY.—The cheaper edition of Dr. J. A. Fleming's Electrical 
Laboratory Notes and Forms." 'These cheaper Forms have bean prepared 
for the use of students and teachers at the Polytechnics and other Science 
classes throughout the country. The demand for the original set of these 
Notes and Forms has led to a request for а cheaper set for use at the day 
and evening classes at many of the technical institutes. These new Form 
which differ only from the higher-priced set in being printed on smaller an 
cheaper paper, and with less space for tabulated records, are issued at half 
the price of the original seb. 


“DRUM ARMATURES AND COMMUTATORS,” by Mr. F. Marten Weymouth. 
also ready. Price 7s. 6d., post free. Prospectus on application. This is 
a complete treatise on the theory and construction of drum winding, and of 
commutators for closed coil-armatures, together with a résumé of the prin- 
cipal points involved in their design, and an exposition of armature reactions 
and sparking. 

„THE POTENTIOMETER AND ITS ADJUCNCTS": A Universal S 
Electrical Measurement.—By W. С. Fisher. Fully illustrated. 
post free. 

“Тнк ELECTRICIAN" READING CasE.—To hold four numbers of the 
journal, Strongly bound, ls. net; post free, 1s. 4d. 


"Tug STEAM ENGINE INDICATOR AND INDICATOR DiaAGBAMS."—Edited 
ала enlarged by W. Worby Beaumont. Price 3s. 6d., post free. "This 
work is а concise guide to the objects, construction, and use of the steam 
engine indicator and to the interpretation of indicator diagrams. 


“ THE ELECTRICIAN " PRIMERS.—In Two Volumes, Vol. I., Theo 
Vol. II., Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
2s. 9d. Single Primera, 3d. each, post free. 

* PRACTICAL NOTES FOR ELECTRICAL STUDENTS."—By Messrs. A. E. 
Kennelly and Н. D. Wilkinson. Price 68. 6d., post free. The authors 
give in а clear and concise manner a good summary of the general prin- 
ciples of electrical science. 5 
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TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent early in the week.] | 


FINAL NOTICE. 


Additions and corrections to the entrles in the Directory divleion 
of THE ELECTRICIAN’ ELECTRICAL TRADES’ DIRECTORY AND HAND- 
BOOK (the BIG BLUE BOOK) can still be made if they reach the office 
by first post on Saturday morning, February 2, at latest. 

The Big Blue Book will be ready in a few days, corrected complete 
up to January 31, 1901. Price 128. 6d., post free 13s. 3d. British 
Colonies, post free, 14s. ; abroad, 14s. 6d. ; U.8.A., 15s. 


TENDERS INVITED. 


Extension of Time—Launceston (Tasmania) rie pet invite 

tenders for the supply of 500 electric meters, Tenders by 12 noon 

5 gd 22 (not April 8 as previously announced). See The Electrician 
or Jan. 25 


Wallasey District Council require tenders for extension of engine- 
house, Lancashire boiler, condensing apparatus, water-cooling tower, 
overhead travelling crane, engines and dynamos, cables, economisers, 
and transformera An advertisement contains further particulars, 
and specifications, &c., may be obtained from the engineer (Mr. J. H. 
Crowther), Great Float, near Birkenhead. Tenders must be sent to 
Mr. H. W. Cook, Public Offices, Egremont, by 218 inst. 

Wallasey District Council also invite tenders for the erection and 
completion of car sheds, stores, workshops, and dwellings at their 
tramway depot, Sea View-road, Liscard. Drawings can be seen at the 
Offices of the engineer (Mr. J. H. Crowther), Great Float, near 
Birkenhead, from whom specifications, &c., can also be obtained. 
An advertisement contains further particulara, and tenders must be 
sent into Mr. Н. W. Cook, Public Oftices, Egremont, by 21st inst. 


The Corporation of the royal burgh of Kirkcaldy require tenders 
for dry-back marine boilers, with mountings, &c., but alternative 
tenders for water-tube boilera will be considered. Specifications 
can be seen (but not obtained) at the offices of consulting engineers 
(Messrs, Kennedy and Jenkin), 17, Victoria-street, Westminster, 
S. W., and tenders must be sent to the town clerk (Mr. Wm. J.. 
Macindoe), Council Offices, Kirkcaldy, by 10am. of Feb. 15. An 
advertisement contains further particulars. 


Glasgow Corporation invite tenders for the supply of 100 car equip- 
ments and spare parts. Further particulars are given in an 
advertisement, and specifications can be obtained from the general 
manager (Mr. John Young), 88, Renfield-street, Glasgow. Tenders 
и lodged with the town clerk (Sir J. D. Marwick) by 5 p.m. 

"eb. 22. 

Glasgow Corporation invite tenders for steel straight track rails, 
curved rails, fish-plates, and steel tie-bars. Tendera by 5 p.m. Feb. 22. 

Manchester ‘Tramways committee require tenders for (a) car trucks, 
and (b) plant, tools, and materials for overhead electrical equipment. 
Specifications, &c, may be obtained from the general manager 
(Mr. J. M. McElroy), tramways department, Town Hall, Manchester. 
Ап advertisement contains additional particulars, and tenders 
(addressed to chairmav) must be in by 9 a.m. of Feb. 5. 


Wakefield Corporation invite tenders for independent surface- 
ida us plant at their electricity works. An advertisement con- 
tains further particulara, and tenders, addressed to the town clerk 
(Mr. Chas. Jas. Hudson), Town Hall, Wakefield, must be delivered 
before 12th inst. 


Brighton Borough Council require tenders for the construction of a 
timber dam and concrete weir, wharf and timber piling, and concrete 
foundations for the electricity station building at Southwick. Tenders 
by 11th inst. 

Brighton Corporation require tenders for the supply, delivery, 
drawing-in and jointing complete of feeder, distributiug, test and 
telephone cabies. ‘Tenders to town clerk by 4 p.m., Feb. 14. 

Brighton Corporation also invite tenders for the supply and erec- 
tion of overhead trolley construction and equipment of tramway 
routes. Tenders to town clerk by 4 p.m. Feb. 14. 


Long Eaton District Council require tenders for the following work 
in connection with their electricity station: (a) Producers, gas engines, 
dynamos, and switchboard, and (b) feeder and distribution cables and 
conversion of street lamps. Ап advertisement gives further par- 
115 and tenders must be in to the Council Offices by noon of 

eb. 18. 


Borough of Southwark (London) require tenders for the supply and 
erection of a 400kw. high-speed engine and dynamo and accessories,two 
water-tube boilers, with mechanical stokere, &c. Tenders to town 
clerk í x J. A. Johnson), Town Hall, Walworth-road, S.E., by 
noon Feb. 13. 
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London County Council invite tenders for the supply of two blocks 
of water-tube boilers required for the electrical power generating 
station at the Camberwell depot of the Council's tramways. 
Tenders, addressed to the clerk (Mr. С. L. Gomme), by 10 a.m. 
Feb. 19. 

London County Council Asylums committee require tenders for 
electric lighting sundries for Claybury and Heath asylums. Tenders 
by Feb. 13. 


Aberdeen Tramways committee require tenders for the electrical 
equipment for their Bathing Station tramway route and the supply 
and laying of lead-covered, paper or fibre insulated cables, "Tenders 
to city electrical engineer by noon, Feb. 13. 

Aberdeen Electric Lighting committee require tenders for surface 
condensers, air and circulating pumps. Tenders by noon Feb. 8. 


Edinburgh Corporation invite tenders for an electric lighting 
installation at the public baths, Portobello. Tenders to town clerk 
by 11 a.m. Feb. 6. 

Edinburgh Corporation invite tenders for engine and dynamo for 
McDonald-road electricity station. "Tenders by Feb. 9. 

Great Yarmouth Corporation invite tenders for two water-tube 
boilers and two 200kw. high-speed continuous-current steam dynamos 
for electric traction. "Tenders by noon Feb. 5. 

Great Yarmouth Corporation also require tendera for about 800 
tons of steel girder tramway rails. Tenders by Feb. 6. 


Wimbledon Urban District Council invite tenders for steam and 
exhaust pipes, &, and moving two boilers, feed-pumps, feedwater 
heater and storage tank ; independent surface condensing plant ; and 
the supply and erection of two water-tub» boilers. Tenders to clerk 
by noon Feb. 18. 


The managers of the Poplar and Stepney Sick Asylum District 
invite tenders for sundry work in connection with the installation of 
the electric light at the Sick Asylum. Tenders to Mr. Foskett, at 
the Asylam, Bromley, by 10 a.m. Feb. 12. 


Beckenham District Council require tenders for boilers, steam 
alternator, and combined engine-dynamo and motor, pipe work, 
battery, and switchboard. Tenders to Council Offices, Beckenham, 
by Feb. 25. 


Bristol Electrical committee invite tenders for coal conveyors and 
elevators, coal discharging plant, including hoist, antomatic weigh- 
ing machine, tower and bridge over roadway. Tenders by noon 
Feb. 21. 


Hull Corporation Works committee require tenders for the supply 
of a multipolar generator to be coupled direct to а Belliss high- 
speed engine. Tenders (addressed to chairman) before noon Feb. 8. 

Southampton Corporation invite tenders for the supply and erection 
of car bodies and trucks and motor equipments, Tenders to town 
clerk before noon Feb. 11. 


Stirling Town Council require tendera for engines and dynamos 
(two sets, each of about 350 H.P.) and Lancashire boilers, Tenders 
by Feb. 15. i 


Bournemouth Corporation require three dynamos and two steam- 
driven surface condensers, &c., also 42 electric tramcars. Tenders by 
noon March 2. x 


Tenders are required for electric lighting and telephone work at 
the Fulwood Hospital, near Preston. Tenders to clerk, 2, Lune- 
street, Preston, by 7th inst. 


Luton Town Council require tenders for wiring the council cham- 
ber, town hall, free library, corn exchange and baths. Tenders by 
4 p.m. March 4. 

Batley Corporation invite tenders for three high-speed triple 


expansion steam dynamos, one balancer, and one motor generator. 
Tendera by Feb. 9. 


Belfast and Northern Counties Raihray Company invite tenders 
for stores (including telegraph iron-work, batteries, signal fittings, 
&c.) for the year ending Feb. 28, 1902. 

Volrerkampton Tramway committee require tenders for a 10-ton 
electric travelling crane, ‘Tenders to chairman of Tramways com- 
mittee by llth inst. 

Shoreditch (London) Borough Council require tenders for erecting 
generating station building in Whiston-street. Tenders to clerk by 
noon 13th inst. 


London School Board invite tenders for clectrical supplies for their 
training ship“ Shaitesbury." Tenders by 2 p.m. Feb. 6. 

The Management committee of Ballinasloe (Ireland) Asylum invite 
tenders for electric lighting at new hospital block. Tenders by Feb. 9. 

Barnes District Council invite tenders for wiring their electricity 
works. Tenders by Feb. 11. 

Burnley Corporation require tenders for a traction switchtoard, 
Tenders by Feb. 7. 


Leeds Tramway committee require tenders for poles and biacket 
arms for carrying overhead electric wires, "Tenders by Feb. 6. 
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Islington (London) Borough Council invite tenders for erection of 
water tower, tanke, &c, "Tenders by Feb. 12. 


Croydon Corporation require tenders for two dry-back boilera. 
Tenders by 16th inst. 


Whitby District Council сад tenders for erecting electricity 
station building. Tenders to clerk by 12th inst. 


New South Wales Government invite tenders for supply, delivery, 
and laying of about 29 miles of 6,600-volt, three-core, lead-sheathed 
cable, together with the necessary troughing, filling-in compound, 
&c. Tenders to Railway Commissioners' Office, Bridge-street, Sydney, 
by noon, March 4. 

The municipality of Alcaraz (Albacete, Spain) require tenders for 
electric lighting. 120 10 c.p. lamps are required at 23 pesetas each. 


TENDERS RECEIVED AND ACCEPTED. 


- The Metropolitan Asylums Board have received the following 
tenders for the electric lighting of the Tooting Bec Asylum :— 


Robert Dawson & Co.,Staley- T. Scott Anderson £6,000 

bridge (uccepted)............ £4,416 G. F. Cook & Co . . 5,800 
T. II. Wathes 10,638 , Manley & Со. .................. 5,624 
Cooper & Co 8,236 Weston & Co. ............... .. 5,260 
Benham & Sons 8,230 H. J. Godfrey 4,713 
G. Lummis-Paterson & Co... 8,000. W. J. Fryer & Co 4.692 
Donnison,Berlyn,Sillem & Co. 7,098 National Electric Wiring Co. 4,690 
Concentric and General Con- Lea & Warren 4,625 

tract Co. 7,015 Hampton & Sons 4,544 
А. Fearnhead .................. 6,591 , Barlow Bros. & Co.. 4,487 
Geipel and Lange ............ 6,550 


The consulting engineers’ estimate was £5,000. 


The howe tenders have been accepted by the Pemberton Urban 
District Council :— 


(1) Boilers—Tinkers Limited . £2,245" 
(2) Engine and dynamo—Mather and Platt...... 5,150 
(3) Accumulators— Tudor Accumulator Co. ...... 1,927 
(4) Switehboari—Dorman and Smith ............ 455 
(5) Crane—Carrick and Ritchie 161 
(6) Conductors— British Insulated Wire Co...... 7,015 


* Mechanical atokers not included. t Belliss engine. 
For П) 6 firms tendered, for (2) 28, for (3) 8, for (4) 16, for (5) 8, 
and for (6) 10 firms. The highest tender for (1) was £3,566, for (2) 
£5,050, for (3) £2,537, for (4) £814, for (5) £225, and for(6) £10,612. 


The London County Council has accepted the tender of Mr. J. 
Strachan for the work of excavation, &c., for the lamp standards to 
be placed placed along the footways of the Thames Embankment, 
and trenches for lighting mains at £470. This was the lowest tender, 
the highest being £1,650. | 

In our last issue the accepted tender (that of the Union Cable Co.) 
for the supply of cable to Brighton Corporation during the year 
1901 was given. There was an error (we are informed by the 
successful tenderers) in the amount of this tender, which should 
have been £13,952, not £11,986. This latter, however, is the 
figure given in the table below, which is official. Tenders were 
sent in by the following firms :—Callenders Cable Com- 

any, W. F. Dennis & Co, St. Helens Cable Co, Siemens 
Bros & Со, British Insulated Wire Co., Witting Bros, Union 
Cable Co., Telegraph Manufacturing Co, W. T. Glover & Co, 
Johnson and Phillips, W. T. Henley's Company, Western Electric 
Co. The tenders of Messrs. Siemens Bros. & Co., Callender's 
Company. British Insulated Wire Co., Telegraph Manufacturing 
Co., W. T. Glover & Co., Johnson and Phillips, W. T. Henley’s 
Company, Western Electric Co., W. F. Dennis & Co., and St. Helens 
Cable Co. were declared not in compliance with the conditions upon 
which tenders were invited, and (with the exception of the two last- 
mentioned firms) were declared to be accompanied by conditions 
which might involve considerable additional cost to the Corporation. 
These tenders were, therefore, not entertained. "The two remaining 
tenders, those of the Union Cable Co. and Messrs. Witting Bros., 
complied with the Corporation conditions, and at the meeting of the 
Council on Jan. 17 it was resolved, on the recommendation of the 
Lighting committee, that the tender of the Union Cable Co., to 
supply, deliver and maintain the quantitiea of cable, of the several 
sizes and descriptions specified in the amended specification, as may 
be ordered of them by the electrical engineer during the year 
ending Dec. 31, 1901, be accepted, subject to the approval of the 
sureties proposed by the contractors. The following are the prices 
of cable submitted in the two tenders referred to :— 


We are informed that the tender of Mr. C. E. Gritton, 33, King- 
street, London, W.C., British representative of the Goheen Mfg. 
Co., Canton, Ohio, U.S.A., has been accepted by the India Office for 
a large quantity of carbonising coating for protecting iron and steel 
used on the Indian State railways, &c., and also for quantities of a 
. called ** Galvanum, for protecting iron, tin and wood- 
work. 


City of London Union District committee have accepted the tender 
of Messrs, Platford & Son for supplying telephonic communication 
between the main block of the Eon hospital, porter’s lodge, and 
master's cottage at £46. 14s. 4d. 


Greenwich Guardians have now accepted the tender of Messrs. 
Robert Dawson & Co., of Stalybridge, for the electric lighting of 
the Grove Park workhouse. Messrs. Lea and Warren, whose 
tender was originally accepted, have withdrawn their offer, as a 
mistake was discovered in their estimate. ‘The amount of Messrs. 
Dawson & Co.'s tender is £5,014. 


Farnworth District Council have accepted the tender of the British 
Westinghouse Co. for the supply of eight 66-passenger tramcar 
bodies, motors, undertrucks, controllers, &c. This contract was 
advertised in our issue of Dec. 21 last. 


Salford Corporation have accepted the tender of Messrs. George 
5r s Co. for the overhead equipment of electric tramways at 

‚600. 

The Hart Accumulator Co. (Ltd.) have secured the contract for the 
supply of storage batteries for the Sutton (Surrey) electricity works. 

Bristol Electrical committee have accepted the tender of Messrs. 
Stevenson & Son for tanks for the Avonbank electricity works. 

Southampton Corporation have accepted the offer of Messrs, 
S. Z. de Ferranti (Ltd.) for a 300kw. steam alternator at £3,000. 


BUSINBSS NOTICBS. 


Messrs. W. S. Sargeant and J. H. Watt (trading as the Thames 
Electric and Steam Launch Co ),Strand-on-the-Green, Chiswick, have 

dissolved partnership. 

Mr. Herbert Lindley (late of Browett, Lindley & Co., Ltd.) has 
accepted the position of general manager to Galloways Limited, 
; Manchester, who are taking up the construction of high-speed 
engines for electric lighting work. 


. BANERUPTOIES, LIQUIDATIONS, &c. 


Mr. W. B. Peat, receiver and manager of Easton, Anderaon and 
Goolden (Ltd.), 3, Lothbury, London, E.C., announces that on 
Jan, 23 he retired from possession of the company's works, which 
are now being carried on by the new company—Messrs, Easton 
& Co. (Ltd.). 

We learn that the scheme for the reconstruction of the above com- 
pany provides that certain assets are excluded from the sale to the 
new company for the purpose of paying a cash dividend to the 
unsecured creditors. These assets consist of a dividend to be received 
from the estate of E. T. Hooley, on an admitted claim for breach of 
contract, and a claim against the Haddenham Level Commissioners 
for £2,400, which is at present the subject of arbitration. As soon 
as these assets have been realised a cash dividend will be paid to the 
| unsecured creditors. In addition to the above, the liquidator receives 

from the purchasing company (Messre. Easton & Co., Ltd.) 45,000 
ordinary shares of £1 each, which have, under the scheme of recon- 
struction, to be retained by the liquidator for two years, and will, 
thereafter, be realised and the proceeds divided amongst the 
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unsecured creditors. 


Under the terms of the purchase agreement debts due to 
Mr. Peat, as receiver to the old firm, are payable to Easton & Co., 
who will discharge all debts, liabilities and obligations of the 
receiver. Mr. F. Percival Wilson, joint manager of the new com- 
pany, announces that the business 18 taken over as a going concern, 
and that all current contracts will be duly executed. The new com- 
pany acquires the old business, together with the works, machinery, 
pun and patterns, and, after full and satisfactory investigation 

y Prof. J. A. Ewing, has further secured the sole licence for Great 
Britain and the Colonies for the manufacture of engines, super- 
heaters, economisers and other apparatus under the Schmidt patents 
for the utilisation of highly superheated steam. The various 
branches of engineering work carried on by the old firm will be 
continued, and the staff and officials are retained. 
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Messrs. Lewis and Ernet Benjamin, trading as Johnstone, 
Benjamin & Co, electrical dealers and manufacturers, 10, Ascham- 
street, Kentish Town, London, N.W., recently called a private 
meeting of their creditora, when it was resolved that the estate 
ax Im be wound-up in bankruptcy. The following are amongst the 
creditors :— 


Cie des Etablissements | Dr. Cassirer & Co. ...... £111 12 

Lazare Weiller.........£867 10 8 Christie & Co. ............ 109 18 
Britannia Rubber Co... 648 11 8 A. W. Richardson 97 18 
St. Helens Cable Co. ... 565 15 8 Frederick Smith & Co... 94 1 


Western Electric Co. ... 
Shropshire Iron Co. ... 
Land und See Kabel 


547 0 10 | Silvertown Co. ............ 
295 0 9 Fraser and Fraser 
Johnson and Phillips 


Gesellschaft ....... .... 269 19 9 Hooper’sTelegraph Wks. 82 16 
Ramsden, Camm & Co. 265 8 6 Conrad Felsing, Jun 
Elliott Bros 221 5 1 Northern Elec. Wire Co. 67 17 
T. Bolton & Sons......... 215 15 6 ' Phosphor Bronze Co. ... 56 2 


Ancoats Vale Rubber Co. 188 9 1 D. F. Tayler & Со. ...... 
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Anna & Co. ............... 170 3 8 David Moseley & Son... 45 0 
Heddenheimer Kupfer- Macintosh & Со. ......... 29 16 
werke .................. 161 1 11 Selig, Sonnenthal & C». 28 0 
Hawkins & Co.... ........ 144 15 3 Craigpark Co. ............ 19 19 11 
P. & W. MacLellan & Co. 140 12 2 Wilkins, Campbell & Со. 13 9 4 


Back and Mauson......... 124 16 8 
The total liabilities are given as £8,472, and assets at £5,860. 


A meeting of the Midland Electrical and General Engineering Co. 
(Ltd.) will be held at 20, Fletcher-gate, Nottingham, on Feb. 20, to 
receive an account of the winding-up. Mr. W. B. Winnicott is 
liquidator. 

In the bankruptcy of S. G. Trehearne and A. Н. Crump (trading 
as Trehearne, Son and Crump), electrical engineers and contractors, 
155, Fenchurch-street, the trustee (Mr. B. T. Norton, 9, Old Jewry- 
chambers, London, E.C.) has been released. 

C. W. Garrett and G. E. Hedges (trading as G W. Garton & Co.), 
electrical engineers, &c, 41, St. John’s-road, Clapham, London, 
S. W., have been adjudicated bankrupts. 

A receiving order was made at Leeds on Tuesday against Tom 
Arthar Flather, electrical engineer, 406, Meanwood-road, lately 
trading at the Park Electrical Works, Speedwell-street, Leeds. 


Sales by Auction.— Messrs. Wheatley Kirk. Price & Co. notify the 
sale by auction on Tuesday and Wednesday, Feb. 5 and 6, upon the 
works premises IIaunch of Vension-yard, Brook-street, London, W., 
of the entire contents of the works. Details of the plant, machinery, 
apparatus and accesories included in this sale are given in an adver- 
tisement. Catalogues are now ready and can be obtained of the 
auctioneers, 46, Watling-street, London, E.C., and Albert-square, 
Manchester. 

Mesers. Wheatley Kirk, Price & Co. will, at the conclusion of the 
above sale on Wednesday, Feb. 6, offer for disposal in one lot a fine 
32 N.H.P. Crossley gas engine, having two cylinders, two flywheels, 
auxiliary starting engine, and a complete Dowson gas-producing 
plant. Some further particulars will be found in an advertisement, 
and catalogues now ready give additional information. 


As announced in an advertisement, Messrs, Percy Huddleston & Co, 


in conjunction with Messrs. Norman and Bowen, will sell by auction 


on the premises, 65, South Audley-street, London, W., on Feb. 12 
and 13 (the fixtures and fittings on Feb. 20), at one o'clock prompt, 
the valuable etock and piant of an electrical engineer and lamp 
manufacturer. Catalogues may be obtained from Messra, Percy 
Huddleston & Co., 72, Finsbury-pavement, E.C., or of Messrs, 
Norman and Bowen, 62a, Aldersgate-street, E.C., London, and on 
the premises. 


Plant for Sale.—Messrs Wake and Carr, 123, Victoria-road, 
Darlington, have for sale four sets of vertical marine-type triple- 
expansion engines, An advertisement gives additional о, 
and further particulars can be obtained from Messrs Wake and Carr, 
Darlington, or Mr. Thos. W. Ward, Sheffield. 

An advertisement also contains some particulars of eight large 
locomotive boilers which are for sale. Applications to Messrs, Wake 
and Carr, Darlington, or to Mr. Thos. W. Ward, Sheffield. 

The Brighton Lighting committee have for sale two continuous- 
current, motor-driven alternators. Some further particulars are 
given in an advertisement, and the plant may be inspected at any 
time by appointment with the engineer (Mr. John Christie). Offers 
to manager, electricity works, North-road, Brighton, by 23rd inst. 

Business for Sale.—An old-established electrical engineering 
business is advertised for sale, for which a sum of about £3,000 cash is 
required, The sole agent is Mr. H. W. Smith, 7, Featherstone- 
buildings, Bedford-row, London, W.C. 

Electrical Measuring Instrument List.—A useful list of watt- 
meters, ohmmeters, ammeters, voltmeters, galvanometers, bridges 


and recording instruments is just issued by Messrs. Everett, 
Edgcumbe & Co., 22, Charterhouse-square, London, E.C. 


“ Jackson-Mensing Arc Lamps.—A neat pocket list of 
*! Jackson-Mensing " patent arc lamps reaches us from Messrs, Р. R. 


Jackson & Co., Salford Rolling Mills, Manchester. Several types of 
lamps are shown. 


„Universal Motors.— Messers. R. W. Blackwell & Co., 59, City- 
road, London, E. C., have issued a pamphlet describing various types 
of “ Universal“ motors. These motors are made from 4rd. to 75 H.P., 
open or enclosed, shunt, series or compound-wound. Copies of the 
list can be obtained on application. 


Condensing Apparatus and Cooling Towers.—A well illus- 
trated list of condensing machinery, &c., can be obtained of the 
Wheeler Condenser and Engineering Co., 179, Queen Victoria- 
street, London, Е.С. A number of installations carried out by the 
company are briefly described. Our illustration shows the rectan- 


gular pattern Wheeler standard condenser, mounted over combined 
air and cirenlating pump. M mx of the illustrations in the pamphlet 
refer directly to forms of Wheeler condensers specially designed for 


electrigity generating works, while others show these machines with 


the pumps electrically driven. 


Calendars.—A neat hanging pad calendar stamped out in the 
shape of ап “ Ediswan ” bulb and holder reaches us from the Edison 
and Swan Co. It is very effective both as an alvertisement and as 
a calendar. 


Exports of Blectrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufactur 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from Jan. 23 to Jan. 29, 
with the ports of destination :— 

Africa—Alexandria, £50 ; Cape Town, £40; Durban, £77 ; Hast Lon- 
don, £615; Port Elizabeth, £435. Argentina —Buenos Ayres, £499. 
Australasia— Adelaide, £187 (telegraph material); Auckland, £122 ; Bris- 
bane, £46; Fremaatle, £40; Hobart, £107; Newcastle, £35; Perth, 
£4,092; Sydney, £760; Wellington, £51. Belgium Ostend, £711. 
British Guiana—Demerara, £55.  Chüi—Valparaiso, £233. China— 
Shanghai, £8. Colombia —Santos, £537 (telegraph material). Dennut r“ — 
Copenhagen, £173 (telegraph wire). Germany—Hamburg, £880 
(including £800 telegraph material). Gibraltar, £43. Hollund— Amster- 
dam, £115. Hong Kong, £40. India—Bombay, £24; Calcutta, £70. 
Japan—Nagasaki, £2,200 (telegraph cable). Jfalta—£111 (telegraph 
material) -Spaitn—Huelva, £27. West Indies—Trinidad, £77. Total 
3 against £25,522 in the corresponding week last year (Jan. 21 to 

an. 30). | 


Cheap Telephony.—The toll or message rate system of 
charging and the employment of party lines is extending 
rapidly in connection with the National Telephone Co.’s 
provincial exchanges. The three tariff systems—unlimited 
yervice rate, message rate, and party-line rate—are analogous 
to the three methods of transportation. A rich man has his 
own carriage and subscribes for an unlimited service ; others 
may find it more economical to employ cabs and pay for 
every journey separately, just as they pay for each message 
on the message rate; and the poorer man, who travels in 
omnibuses, may make use of the “ party-line system, in 
conjunction with his neighbours, and thus have a cheaper, 
less frequent, and slower service. 
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PATENT RECORD. 


— —— 

The following list of Applications for Patents and Specifications published 
Aus been compiled for this journal by Messrs. J. C. CHAPMAN & Co. 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any аъай- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 


Nors.—The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed. 


November 27, 1900. 

21,449. Тнк British THomson-Hovuston Co. (LrD.) London. Improve- 
menta in interrupting devices for electric circuits. (E. W. Rice, 
jun., United States.)" 

21,450. Тнк British Тномзох-Носзтох Co. (Lrp.). London. Improve- 
ments in methods of transforming alternating-electric currents. 
(J. E. Woodbridge, United States.)“ 


21,457. S. G. Brown. London. Improvements in telephony and tele- 
graphy. 

21,459. J. SacHs. London. Improvements in safety cutouts for electric 
eireuits.“ 

21,460. J. Sachs. London. Improvements in lightning arresters for 
safety cutouts for electric circuite.* 

21,478. J. H. BARKER and J. A. Ewixa. London. Improvements in or 


relating to electric meters. 

Н. T. Cotton, A. T. Corton, and A. H. RgppgLL. London. Ап 
improved appliance suitable for removing screw-threaded 
clamping rings from e'ectric incande cent lamp-holders.* 

R. LezHNHOFF. London. Improvements relating to switches for 
use in electric circuits, 


November 28, 1900. 

. О. HARRISON, of the firm of D. Young & Co. London. Improve. 
ments relating to an electrolytic process and apparatus for the 
treatment of metalliferous ores and substances for the extraction 
of precious metals therefrom. (A. C. Lorenz, United Statea.) 

A. Watson. Birmingham. Improvements in electrical switches. 

. О. REiNICKE. Berlin. Improvements in electric belts. 

. J. MaTTHEWs and W. Davies. Birmingham. Improvements in 
electrolytical apparatus. 

А. J. Boutt. London. Improvements in or relating to plates for 
electric batteries or the like. (W. J. Jackson, United States.)“ 

. А. W. Hancock, J. LEIGHTON, and R. HackiNG. London. Im- 
provements in or relating to overhead trolley wires or conductors 
for electric traction, overhead electric cables or the like. 

. R. D. SANDERS. London. uprovements in the manufacture of 

wire strips and the like by electro-depoaition. 

C. А. voN WELsBACH. London. Improvements in accumulators 


21,486. 


21,490. 


21,642. 
21,014. 


or secondary batteries. 
21,578. W. J. FRYER. London. Euclesed switch and cutout combined. 

E. A. CHAMBERS. London. Improvements in the socket joints of 
21,617. 

tion or awitchboards. 

a source of direct current into varying or alternating currents. 

distribution. (Date applied for under Patente, &c., Act, 1883, 
21,645. 

Improvements in and relating to electric switches.“ 


. A. MUIRHEAD. London. Improvements in electric telegraphe. 
November 29, 1900. 
21,585. A. Hupsow Bolton. An improved life guard for electric cars or 
other motor vehicle. 
21,615. 
metallic telegraph and like poles. | 
C. E. Zimpars. London. Improvements in electrical fuse distribu- 
21,629. W. D. B. DupDELL. London. Improvements in and connected 
with means for the convereion of electrical energy derived from 
J. C. A. WARD. London. Improvements relating to electric fuses.“ 
Н. R. Kent, London. Improvements in systems of electrical 
tec. 103, May 1, 1900, being date of application in United States.) 
CLARKE, CHAPMAN & Co. (Lrp.) and A. L. Forster. London. 
November 30, 1900. 
Birmingham. Duplex spring holder for electric globes 


. G. H. Ірв. 
and shades. 

. S. Hatt. Manchester. 
other lights. 

. J. CAMPBELL, A. HIRD, and А. B. BLACKBURN. Sheffield. Improve- 
ments in the method of supporting electric motors directly con- 
nected to the axles of cara or locomotives for electric rail ways or 
tramways. 


Àn improved reflector for electric or 


21,700. L. STERNE. London. Improvements in telephony. (S. B. Fowler, 
United States.)* 
21,701. L. STERNE. London, Improvements in telephony. (S. B. Fowler, 


United States.)* 

. Тнк British Тномзох-Носзтох Co. (Lrp.) London. Improve- 
ments in operating dynamo-electric machines. (W. le R. Emmet, 
United States.)“ 

. Tue British Тномзон-Ноовтон Co. (Ітр.). London. Improve- 
15 * systems of electrical distribution. (R. Fleming, United 
States.)“ 

21,704. Tux Внгпзн Тномзох-Носзтох Co. (Lrp.). 

ments in systems of electrical distribution. 
States.)* 


London. Improve- 
(E. J. Berg, United 


21,716. C. OLIVER. London. Improvements in, and in the arrangements 
and construction of arc lamps. 
21,722. G. Е. HRVI.-DiA. Liverpool Improvements in, or relating to 
trolly wire and other conductors for electric traction. 
21,732. SiEMENs Bros. & Co. (LTD.) London. Method of automatically 
cutting out main conductors of powerful electrical currents. 
(Siemens and Halske, Aktein Gesellschaft, Germany.)“ 


21,736. A. B. GILL. London. Improvements in apparatus for electrically 
lighting railway trains. 
21,740. W. Lanapon-Davigs and A. Soames. London. Improvements in 


dynamo-electric machines. 


December 1, 1900. 

S. CowPER-CoLES. London, An improved process for the electro- 
deposition of metals. 

E. A. CLAREMONT. London. Improvements in the manufacture 
of electrical insulating materials. 

P. McCuLLovaH. Liverpool. Improvements in or relating to 
trolleys, switches, and crossings used in connection with overhead 
wires for electric traction. 

L. W. EMERICK. London. 
trie are lamps.“ 

V. J. Feeny. London. Improvements in and relating to armatures 
and inductora. (Allgemeine Elektricitüts Gesellschaft, Germany.) 


SPECIFICATIONS PUBLISHED. 
Nots.—All Specifications can now be obtained at the uniform price ^f 
-— 1899 


16,889. Berry. Electrical transformers. 
18,664. Porvis. Electric railways on closed conduit systems. | 
22,989. Hewer. Electric tromways or railways on the slotted conduit 


21,759. 
21,804. 
21,806. 


21,812. 
21,815. 


Improvements in and relating to elec- 


system. 

25,141. GopparD. Controlling arrangements for switches for direct driven 
cage boists and general electric and motor work. 

23,153. Hirst and Номт, Switches for use with rheostats for starting and 
controlling electric motors for lifts or the like. 

23,515. WRiaHT AND Мотолг, ELECTRIC TRUST Co. (LTD.) 


Electrolytie 
meters. 


— ne a ae —„—- 


COMPANIES’ MEETINGS AND REPORTS. 


— d 


Eastern Telegraph Co. (Ltd.). 


The fifty-seventh half-yearly ordinary general meeting of this com - 
pany was held on Monday. The chair was taken by Sir Jons WOLFE 
Barry, K.C.B. 

The SECRETARY read the notice convening the meeting. 

The CHAIRMAN said: Ladies and gentlemen, before we com- 
mence the formal business of the day I desire to make a fev 
remarks on the peculiar position in which we find ourselves. We 
are meeting under a condition of gloom, for we have experi- 
enced a great national loss in the death of our beloved Queen, and 
no public meeting, I think, can take place without that fact being present 
to the minds of all. It is not only a national loss, but I think we may 
say that to all of us it is an instance of private and personal bereavc- 
ment. The matter ix brought home to the telegraph companies in a 


special way, seeing that it has been our business, both by night and by day, 


to forward telegrams relating to this sad subject over our wires to every 
part of the world. Those telegrams were in the first instance notes of warniug 
апа they soon became matters of deep anxiety. We then telegraphed 
flickers of hope, and at last of despair ; finally, we are now engaged in telling 
the whole of the world of the arrangements for the funeral of our beloved 
Queen. Thus it seems that telegraph companies are mixed up in this matter 
in a peculiarly intimate way, and that in respect of it we occupy not 
merely the position of a body of shareholders, but that we fulfil great 
national duties. We аге in touch with every part of the globe, and we 
knit together our colonies and dependencies in all climes. Perhaps I may 
say how deeply everybody throughout the world has appreciated our great 
Queen. We look in vain through the pages of history to find anyone who 
has been so universally revered, and who has fulfilled her duties to her 
nation ia such an extraordinarily whole-hearted way. She was wise, 
steadfast, and experienced in all mattera of State, and, further, she was 
completely national and sympathetic with her people in all their joys and 
sorrows. These were her qualities, ladies and gentlemen, as a monarch 
and a queen; but words would fail anybody who attempted to do justice 
to her private virtues. They were experienced by this country for more 
than 60 years, and she became more beloved, more revered, and more 
appreciated as years went on, although at no time of her long life was she 
other than the beloved ruler of these countries. She was loving in her 
sympathy with the troubles both of individuals and of public bodies, and 
she was а woman who was most deeply religious. We look back on her as 
one of the best of wives, the best of mothers, and the most sincere friend 
that has ever been known to occupy a public position. These were her 
great qualities as a woman, and we cannot help thinking that we have lost 
the most renowned and most revered person who has ever been known in 
the history of the civilised world. She was loved and venerated as the 
highest lady par excellence in the whole world, and she was to us all, both 
individually and collectively, the true mother of her people. I suppose it 
will be given to none of us to look on her like again. While we are 
all thankful for what has gone by, and grateful for the benefits which we 
have received during the beneficent reiga of (Jueen Victoria, we are at the 
same time, at this moment, thankful that the King who aucceeds her 
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s the personage that he is. We have known him as the Prince of Wales, 
апа he has endeared himself to the whole of the people of this nation. We 
may say, then, that we bave the most supreme confidence in the aon of 
euch a father and of such a mother. He is not only one of the most 
popular men in the world, but he is highly experienced in public business. 
He haa conducted many very important matters with the most conspicuous 
success, and we all know that he has been endowed by Providence with 
very great abilities. He has shown in numberlees ways his great love for 
the people. He has been at the head of all great charitable works, and 
there has been no matter touching the welfare of this country that has not 
. had the cordial, sagacious, and anxious support of him whom we have 
known till now as the Prince of Wales. We have alao the satisfaction of 
recognising that he is à universal favourite abroad as well as at home, and, 
lastly, we know that he is to the very core an Englishmen in the largest 
sense of the word. We feel sure that he will continue that happy union 
which has been begun under the reign of his august mother between not 
only the people of this country and our own Colonial friends and Colonial 
States, but also with our great dependency of India and with other nations 
of the world. I think that His Majesty the King will be able to continue 
this beneficient work more easily and with greater success than possibly 
any other man could do, for he has had the great advantage of making a 
personal acquaintance with almost every country, and wherever he has been 
he has been greatly beloved. We feel confident, then, that he will prove 
himself in the future the most worthy follower of the greatest queen of 
any historical retrospect. While then, ladies and gentlemen, we mourn- 
fully say and recognise that the Queen is dead, we can with the greatest 
possible hope, say and pray Long live and God bless the King," and we 
can from our hearts wish him every success in his arduous duties. Before 
Isit down I would ask leave to put this motion to the meeting :— 

“The Eastern Telegraph Company in general meeting assembled, humbly begs 
leave to express to His Majesty the King their profound grief at the death 
‘of his illustrious and universally beloved. mother, Queen Victoria, and to 
offer their decp sympathy with His Majesty and the Royal Family in their 
bereavement, The Company further asks to be allowed to express their pro- 
found and dutiful attachment to the Crown and their heartfelt sense of 
loyalty to His Majesty." 

The MARQUESS of TWEEDDALE, K.T., seconded the resolution, 
which was carried unanimously, the stockholders rising in a body. 

The SECRETARY read the minutes of the meeting held on Thursday, 
July 19, 1900, which were signed by the Chairman. 

Tbe Directors’ report having been taken as read, 

re SECRETARY read the Auditors’ report as appended to the balance- 
sheet. 

The CHAIRMAN : It is now my duty, ladies and gentlemen, to offer a 

few remarks upon the report and accounts. You will notice that the gross 
revenue for the half-year under review shows a very considerable increase. 
The gross revenue was £642,000—I leave out the hundreds—and for the 
corresponding period of 1899 it was £475,000, making an increase of £167,000. 
A few words ought to be said upon this matter, because this important 
increase is not entirely due to an increase of traffic, It is to a considerable 
extent due toa re-arrangement of the proportions payable to this Company 
under the Cape Joint-Purse Agreement, by which, in consequence of our 
having laid down an additional line of cables of greater carrying capacity 
between Porthcurnow, in Cornwall, to Madeira, St. Vincent, Ascension, 
St. Helena, and Cape Town, the Eastern Telegraph Company's share of the 
joint-purse naturally becomes considerably larger. 
It was considered by the Board in former years that it was advisable 
that this Company should carry out on its own account the important 
strengthening of its line of communications to which I have referred, and 
I think that no one can doubt that the decision then arrived at was a 
sound one, and has greatly strengthened the position of the Company in 
dealing with the important traffic which is entrusted to it; but I think 
that the point to which I have alluded ought to be borne in mind, because, 
at first sight, it might seem that our traffic bad increased by this very 
large amount, whereas, as a matter of fact, the total traffic has not 
increased by anything like that proportion. "There bas, however, been а 
considerable increase in the volume of traffic with South Africa, which bas 
been no doubt, created by the military occupation of the Transvaal and 
Orange River Colonies. The other classes of traffic also show a satisfactory 
increase, and especially that due to the military operations of the Europeau 
Powers in China. Looking at the traffic as a whole, we may be very well 
satisfied with the result of the half-year's working. 

The total ordinary expenses of the half-year amounted to £132,000, as 
against £122,000 in the corresponding period of 1899, and thus show an 
increase of £10,000. The items making up this additional charge are in the 
main due to the working of the new cables to South Africa. The working 
expenses at stations show an increase of £7,447. We have also had to work 
the Ascension and St. Helena cable, which expense did not occur in 1899. 
In addition to the charge under abstract B of £5,000 on account of expenses 
of the Cape Town and other joint stations, there is the usual increase under 
the heading of salaries and wages. This, as lias been explained on former 
occasions, is accounted for by the automatic working of the classification 
scale, by which the pay of our employés rises in proportion to their length 
ok service. We also have an addition of 32 members in the staff at our 
stations. Further, we have an increase of 17 members of the staff at the 
head office as compared with the corresponding period of last year, and this 
practically explains the increass of £416 in the head office expenses. The 
fact will, of course, be easily realised that we cannot carry an increased 
traffic without some addition to the expenses of the undertaking. 

We have the satisfaction of recognising that our staff in South Africa 
have worked during the war in the most commendable manner, returning 
to their stations during leave of absence, and, when necessity «rose, 
foregoing it altogether. We have also the satisfaction of knowing that 
those who represent the Government in Cape Town and other places in 
‘South Africa have realised to the full the very self-sacrificing way in which 


the employés of this Company have done their work, the discretion they 
have shown, and the general good conduct of all those who serve the 
Company in South Africa. (Hear, hear.) The gentlemen have not merely 
done their duty withia narrow lines, but they have recognised the immense 
importance of telegraphy in modern warfare, and have exerted themselves, 
one and all, to the utmost ; and while having done their duty to the Com- 
pany, they have done most loyal and useful service to their country. I 
think we all must recognise the services of those gentlemen. (Hear, hear) 
Under the heading of Staff Pension Fund” you will find an increase of 
£2,168. This increase is accounted for by the resolution passed by the 
stockholders, under which the retiring age for our employéa has been 
made 55 instead of 60, as formerly. That naturally produces a larger. 
claim upon that particular fund. 

The expenses attending repaira and renewala of cables amounted to 
£45,000, against, in the correspoding period of 1899, £33,000, or an increase 
in round figures of £12,000. You will observe, on reference to abstract C, 
at page 7 of the accounts, that the actual ships’ expenses amounted to 
£49,000, and in the corresponding period of the previous year they were 
£35,000, making an increase of nearly £15,000. This is largely due to tha 
fact that our new steamer the “John Pender” has been put into com- 
mission; and the expenses of the South African Company's steamer 
* Duplex,” which ship was employed for a short time on the repeira to our 
cables, have been included in this year's statement. We have got some 
relief for the expenses of the steamer John Pender,” because she has 
been employed in laying cables in China for other companies, but the 
amounts we have received from foreiga Governments and other companies 
for the hire of ships generally have not been so large this year as they 
were ia the corresponding period of 1899, so that the net cost of repair. 
including cable used, is about £12,000, as I have already said. Our ships 
have been fully employed, and full details of the work done will be found 
on reference to the accounts. We have lately had an anxious time in the 
repair of cables. There seems to have been almost a fatality again t 
keeping the communications open without great exertions on the part «f 
those who had to execute the repairs; but, speaking generally, we have 
been able to keep abreast of requirements, and there has been no serious 
stoppage of telegraphy in any part of the world served by this Company: 
I think that that ia à matter of great congratulation at an epoch such аз 
this, when we have warlike operations in South Africa and China, ia 
addition to the ordinary traffic of the Company. There is an addition, I 
am sorry to say, of £5,511 in respect of income tax, principally due to 
the burdens which fall upon everyone—the rise in the rate to 1s. in 
the pound from 8d. in the corresponding period of 1899. That is a mat- 
ter we none of us particularly like, but it cannot be helped, and we have 
to bear our burden just as all other members of the community. 

With reference to the balance-sheet, you will see that there is an addi- 
tional capital expenditure of £30,000 on account of our investment in 
" Electra House Limited." The building is now progressing tolerably 
well, and it is very much to be hoped that we shall be able to occupy some 
portion of it, at any rate, before the end of this year. Whether our hopes 
will be realised or not depends upon matters of which we are not the 
mastera—namely, upon the labcu arket and other matters of that 
kind ; but when we do take possession I think the stockholders will see 
that the building is a suitable one, that its situation is good, and that we 
shall be able to meet all the requirements of our own staff and of the 
Associated Companies generally ina better way than we have been able to 
do in this building. I hope also that we shall be able to do that at no very 
great increase in the expenses, because we do not propose to,occupy any- 
thing like the whole of the building, and a very considerable part will be 
let off. We have also charged to capital expenditure an amount equal to 
the original cost of the old steamship “ John Pender in respect of the new 
cable-repairing steamer, “John Pender,” the difference between this sum 
and the total cost of the new vessel being charged against the maintenance 
ships’ fund. 

We have applied from the general reserve fund a further sum of 
£100,000 in respect of new cables, in accordance with the arrangement 
fully set forth at the last general meeting. So much for the accounts as 
far as I thiok it necessary to allude to them, although, of course, we shall 
be happy to answer any question which any stockholder may wish to put. 

One important matter in the report, you will see, is that the tariff to 
South Africa has been reduced from 4a. to 33, 6d. per word for ordinary 
telegrams from the 1st of this month, and I hope wé may look forward to 
further reductions in this tar.ff in accordance with the arrangemen* 
between this Company, the British Government, and the Government: of 
Cape Colony, Natal, and others interested. The Cape Government and 
the Government of Natal will place a land.line at the disposal of this 
Company in order that Australian traffic may pass direct under the 
Company's control between Cape Town and Durban, where it will Ъз in 
direct communication with the new cable which is to cross the ocean 
direct to Australia, I think I may say that, although the work we have 
done and are etill doing in connection with the war in South Africa has 
resulted in а temporary increase in our revenue, we prefer very greatly to 
rely upon the permanent increase of traffic which we have every reason to 
hope will result from the development of the country after the peace 
which we all so much desire has been declared. The influence of an 
enlightened Government will then be properly felt and appreciated, 
and the great colonies now annexed will form one great union of States, 
and will develop in a way that it was hopeless to look for under the 
previous régime. You will also see from the report that the Austra- 
lasian tariffs were reduced to 33. 6d. per word on the Ist inst., so 
far as regards telegrams exchanged with South and Western Australia 
and Tasmania. The Government of New South Wales has also recently 
accepted the Cape-Australian Cable Agreement, so that messages ex- 
changed with that State will be entitled to this reduction of taritf from 
February 1 next. The other Governments or States—as I think we 


should call them now—have had the benefit of the reduction for a con- 
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siderable time, and those Governments, owing to what I may term an 
enlightened view of the situation, have been able to give their people a 
most substantial advantage—viz., a very large money saving in telegraphic 
charges much earlier than either the Government of New South Wales or, 
of course, the other Governments that have not yet come into the arrange- 
ment. We have every hope that the Government of Victoria will come 
into an arrangement which has been во advantageous to the other States. 
Should the standard revenue with South Africa and Australia be main- 
tained, the tariffs will be reduced in January, 1902, to 3s. a word so far 
as the arrangement relates to the States which accept the Cape-Australian 
agreement, and they will have a further reduction to 2s. 6d. per word in 
January, 1903. This, of course, is assuming in both instances that the 
standard revenue is maintained. It is not contended that this Company 
can afford to reduce their tariffa unless the standard revenue reaches the 
figures previously agreed to ; but in order to enable the Company to deal 
expeditiously with ths increase of traffic which will have to be carried во 
as to maintain the standard revenue at these reduced rates, arrangements 
have been made, as you know, to continue the new direct route bet ween 
Great Britain and Cape Town to Australasia via Mauritius, Keeling Island 
and Perth. This is a most arduous undertaking, but it has been grappled 
with by this Company and the Eastern Extension Company in a vigorous 
manner. The cables are, I think, almost all in a very forward state of 
manufacture, and itis to be hoped that the whole undertaking will be com- 
pleted within the current year. Ot course, this entails a very large expen- 
diture, but the Directors of both Companies think that they see their way 
to undertake the work without laying any undue burden on the stock- 
holders, owiog to the very strong financial position of the companies 
and their reserves. If it had not been for the prudence of our prede- 
cessors these reserves would not have been built up, and we should 
have been face to face with & problem which would have presented 
very much greater difficulty than it now present. The fact that 
we have been able to accumulate these reserves which now come 
in so usefully, not only enables us to maintain our position, but 
also to confer on the public important advantages. It is also to be 
borne in mind that when we lay these new cables we do not lay 
cables merely of the carrying capacity of the old cables, but of very much 
greater capacity, so that we are not only laying cables for the traffic which 
we know will come from the reductions of tariffs, but we are also providing 
against the possible deterioration of the other cables of the Company by 
laying down cables of а capacity very greatly ia excess of those which we 
laid in former years. 

Another matter which is of con-iderable intereat is that of the tariff to 
India, which, as I daresay ia known to many here has been a queation of 
discussion for a great many years, and has given rise to a great deal of 
difficulty. I cannot say that we аге as yet entirely out of the difficulty. 
This Company has always been most anxious not to put any difficulty in the 
way of reducing the tariff to India, and at the request of the Indian 
Government we assented last year to reduce the tariff between Europe and 
India to 2s. 6d. per word, with an eventual reduction, on certain con- 
ditions, to 2з. per word. Bat we are unfortunately not altogether free 
agents in this matter, because there are other companies and Governments 
that have to be considered. The Governments of Great Britain and 
India are signatories to the International. Telegraph Convention of 
St. Petersburg, and under that Convention no tariff can be reduced 
without the unanimous consent of all the interested parties. The consent 
of the majority of the interested administrations has beea obtained, and 
the British Government and the Indo-European Telegraph Company are still 
negotiatiog with the remainder. All that we can now say is that there will 
be no difficulty as regards the Eastern Telegraph Company. We have done 
all that we can in the matter, and we await the completion of the arrange- 
ments, which are not in our hands, but in the hands of othera, to bring the 
business to a fiaal issue. When these arrangements are concluded the 
reductions will take place to which I have referred. | 

The increased revenue has enabled us to meet the additional working 
expenses I have alluded to, the usual interest revenue charges, to pay the 
same dividend as formerly on the ordinary stock, and to carry an excep- 
tionally large sum to the general reserve fund. The large amount we carry 
to that fund may seem somewhat startling to some who consider the sub- 
ject merely from a superficial point of view; but the amount is by no 
means too large looking at the obligations which are upon us in connection 
with the laying of new cables and keeping up our communications to a 
proper standard of efficiency. It is most important (and I think that all 
the stockholders who fairly consider the question will also share this 
opinion) that this fund should be maintained at as high a figure as possible. 
I have already referred to the circumstance, and 1 merely repeat here 
that I consider that these reserve funds form the backbone to the successful 
administration of these telegraph companies. (Cheers. ) 

The adoption of the principle of granting further reductions in ac:ord- 
ance with the operation of the standard revenue agreement imposes on us, 
ав I have said, the necessity of being able to iacrease the carrying capacity 
of our cables without undue additions to the capital and without creating 
heavy permanent revenue charges. It is by means of our reserve funds 
that this can be carried out without pressing hardly on the stockholders’ 
dividend, and although I have seen the question of the reserve fund of the 
telegraph companies—not of this particular Company, but of other com- 
panies as well—criticised, I think, from all the attention I have given to 
the subject, and looking at it from all points of view, that, as I have said 
before, it would be а very bad day for this Company if we tried to starve 
the reserve funds, and were not contented with the dividend which we are 
now able to pay. It is by no means а bad one, and it enables the stock of 
the Company to stand in а very good position in the money market. 

Before I sit down I should like to refer to an intereating subje.t, 
although it is not a matter of great financial importance. The Board have 
for a long while thought that it presses somewhat hardly on private 
individuals who have to telegraph on social or family matters from India, 


Australia, or other parts of the world that they are forced in many cases— 
though not in all cases—to send their telegrams in extenso, and have there. 
fore to pay for telegrams sums which seem very considerable, and which, 
no doubt, are very considerable to persons who have possibly limited means, 
but who are forced perhaps unexpectedly by private or family necessities 
to communicate telegraphically with this country. We have therefore been 
trying to work out a scheme by which private individuals in addition to 
registering an address here which they can do now, may have their 
measages coded at our principal offices all over the globe and decoded at 
our offices here, or vice versa, so that they would be placed on the same 
basia of payment, &o far as telegraphing is concerned, as merchants and 
others who have the advantege of telegraphing with codes, and who 
have a registered address. We think if this can be worked out satis- 
factorily that it will be a very great benefit to the public at large, and will 
also remove a great deal of criticism of the rates of the Company, and 
irritation. It is no doubt à somewhat expensive business to send a private 
telegram, where you have first of all to incur а considerable expense on the 
address, and then to write out your telegram in extenso, while you also 
have to take steps that the telegram reaches ita addressee by not sparing 
the number of words in the address. All these matters we think we may 
be able to arrange satisfactorily, so that the average rate for social messagea 
will not be very different from the average rate for commercial measages. 
(Hear, hear.) We cannot ray that we have precisely arrived ав yet at а 
solution of this question—it is a matter of discussion with other parties ; 
but I think it right to tell the stockholders that the Directors have 
the matter very much at heart, and if it can be worked out we 
wish it to be done for the benefit of the publi» and for the benefit 
of the stockholders of the Company, for I think that anything that works 
out for the benefit of the public generally works out for the benefit of 
those who hold the stock. I do not know that I bave anything more to 
вау before I submit the motion : 

“ That the Report and Accounts of the Directors to September 30, 1900, 
submited to this meeting, be and the same ате hereby reccived and adopted.” 

The VICE-CHAIRMAN : I have the pleasure of seconding that. 

The motion was carried unanimously. 

The Most Hon. the Marquess of Tweeddale, K.T., and Sir Albert J. 
Leppoc Cappell, K. C. I. E., were then unanimously re-elected as Directors, and 
Mess rs. Deloitte, Dever, Griffiths & Co. and Messrs. Walton, Jones & Co. 
were reappointed as Auditors. 


An extraordinary general meeting followed at which an amendment to 
the Articles of Association, relating to the duties and remunerat ion of the 
Directors of the Company was propossd by the Chairman, and seconded 
by the Vice-Chairman, and carried unanimously. 

A cordial vote of thanks to the Chairman and Directors, proposed by 
Mr. John Newton, was duly seconde] and carried unanimously, and the 
proceedinga terminated. 


Direct United States Cable Co. (Ltd.) 


The forty-seventh ordinary general meeting of this Company was held 
on Tuesday under the presidency of Mr. E. M. UNpERDOWN, К.С. 

The GENERAL MANAGER and SECRETARY (Mr. T. Finnis) having 
read the notice convening the meeting, 

The CHAIRMAN said: Gentlemen, before we begin the ordinary business 
of this meeting I do not think that it is out of place that we should put 
upon our records the feeliag of sorrow univeraally entertained at 
the loss of Her Most Gracious Majesty the Queen; and I think 
that this more aptly comea from the direction and the members of a cable 
company than from almost any other institution coupled with the great 
interests of this country. In the firet place our business is one of world- 
wide importance. It connects this country, in the first place, with the 
colonies through Nova Scotia, and afterwards with the United States, and, 
as I may say, with the whole world. Now, the whole world has felt this loss 
with acuteneas, and has manifested its feeling with respect to that loss 
ia а way which cannot be paralleled by anything in the whole history 
of this world. The telegraphs of the world have been occupied 10 
sending messages of condolence to this country, and these have been 
replied to with the thanks and gratitude of King and country, and we can 
only trust that His Most Gracious Majesty will know how to preserve the 
relations of this country with the Colonies and, I trust, with the world, 
and that we shall enjoy in the future all those benefits that we have 80 
long had under the rule of Her late Most Gracious Majesty. I think 
you will all agree with me that we should express our sorrow on this 
occasion, and at, the same time our hopes for the prosperity of this country 
under the rule of Edward УП. 

The SECRETARY then read the minutes of the last ordinary general 
meeting, and the report of the auditors, as required by the Companies Act, 
1900, and the Directors’ Report and Accounts having been taken as read, 

The CHAIRMAN then said : It now becomes my duty to move the adop- 
tion of the report, and I will, as usual, make a few remarks upon the business 
of the Company during the past six months, The revenue for the half- 
year to the Slat ult., after deducting outpaymente, amounted to £50,554, 
while the working aud other expenses, including income tax, but 
excluding the cost of cable repaira, absorbed £20,827, leaving a balance 
of £29,707 as net profit, making, with £3,761 brought forward, a total of 
£33,468, which has been appropriated as follows: Interim dividend of 5e 
to Sept. 50, £9,106. 10з.; the same dividend to Dec. 31, the same amount ; 
eet aside to reserve fund £10,000 ; carried forward £5,255. The revenue 
shows a reduction of £6,266 as compared with that for the corre 
sponding period of 1899, and this you may take it has been occ 
sioned principally, i£ not wholly, by the construction of other э 
across the Atlantic. І can therefore say no more but state that fact, an‘ 
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we can only hope that the general augmentation of traffic will give full 
employment to the cables, and enable us to reach something like the figures 
we have had the advantage of putting before you on former occasions. 
The expenses in London and at the stations are practically the same as in 
the corresponding period, showing, on the whole, the trifling reduction of 
£26. The only item exhibiting an appreciable increase is that arising from the 
income tax. This stands at £1,075, being an increase of £410, naturally 
owing to the higher rate of the tax; but that is a matter with which we, of 
course, have no power of dealing. The usual details of all the expenditure 
are given, as heretofore, in abstracts А and B in the accounts, and, as far 
ав I know, they call for no special remark. "The cable repairs during 
this period have cost £2,500. This, as usual, has been charged to the 
reserve fund, and, on the other hand, the reserve account bas been credited 
with £6,730 from interest on the investments and £10,000 set aside out of 
revenue, bringing the balance of this fund up to £433,105. 13s. 8d. The 
investments have been increased during the half-year by £18,827, and they 
now stand at a total cost of £420,634, their present market value being 
about £14,000 to £15,000 in excess of that amount. This is our half- 
yearly meeting, and no business bas to be transacted at it except the 
report of our progress during the half-year. It is, therefore, I think, 
unnecessary for me to do more than move this resolution :—- 

“ That the report of the Directors, dated January 15, 1901, together with 
the statement of accounts to December 31, 1900, annexed thereto, be and the 
same are hereby received and adopted.” 

Sir JAMES PENDER, Bart., seconded the motion, which was at once 
unanimously adopted. 

Mr. JOHN NEWTON afterwards proposed, and Mr. GOODSALL 

conded a vote of thanks to the Chairman and Directors, which was 

arried unanimously. І | 

The CHAIRMAN briefly acknowledged the vote, апа the proceedings 
then terminated. 


^: Pearson Fire Alarm System (Ltd.). 


The adjourned ordinary meeting of this company was held on Wednes- 
day, Мг. R. Pearson presiding. : 

The CHAIRMAN said that in submitting the report and balance-sheet 
the directors did so without the slightest idea but that the shareholders 
would accept and pass them without much discussion.  Their's was 
а mother company, the like of which he did not think had ever 
been placed before any body of shareholders since the first days of 
the gas boom. Не would endeavour to prove to them that the pros- 
pects of the company were such as could be shown by no other com- 
pany in the world, either at this or at any other time. These prospects 
were thoroughly well-defined. The company was not established to work 
a patent, bus to exploit an absolute rent-earning system. They had for a 
customer every warehouse, printing works, er theatre, &c, in 
London, and he hoped to have every Government building. In the pro- 
vinces every town of any size where there was & fire brigade they had 
numerous customers, and in every city in the world where fire insurance 
was conducted they had customers. He would trouble them with few 
figures becauae the Pearson Company would really be built up upon the 
figures of fire insurances. The British fire offices lost throughout the world 
last year а sum of 12 millions of money, and 90 cent. of this money 
was lost after the buildings were closed for the night. (Thechairman then 
proceeded to draw а highly-coloured picture of what would happen in the 
event of fire in certain parte of London, and assuming at the same time that 
a stiff gale was blowing and other circumstances incidental to a great con- 
flagration were present.) He then proceeded to refer to seweral of the 
large fires that have occurred within the past decade, and informed the 
shareholders that one of the leading insurance men expressed the belief 
. that if at the Cripplegate fire the Pearson system had been installed that 
fire would have been stopped at the floor at which it originated. He then 
. referred to the order for millions of thermostats which the company had 
received, and passed over the explanation of this order to Mr. Lewis, 
another director. He hoped within three months to be able to tell them 
that the company was at work in Manchester, Liverpool, Birmingham and 
Leicester, where capital would be locally subscribed ; and he believed that 
every town of any size in Gréat Britain would start registering local com- 
paniea before the end of 1901. 

Mr. GEORGE LEWIS then alluded to the contract for thermostats. 
They had delivered to Mr. Adams 40,000 of those on order, and had been 
paid for these. They were now making from 2,500 to 3,000 per day, which 
represented a profit of over £60 per day to the company. Doubt had been 
thrown upon the number of thermostats ordered under this contract, He 
could assure them there had been no cyphers added to the figures, and 
that the actual order was for 4,000,000 thermostats. He considered that 
when the system came thoroughly into use the number would be nearer 
40,000,000 instruments than 4,000,000, even if they were required for the 
railway companies only. 


Waterloo and City Railway Co. 


The report of the directors for the half-year ended Dec. 31 states 
that the capital outlay to that date was £594,791. 16е. 8d., and that a 
further eatimated expenditure of £19,000 is provided for by the capital 
powers of the company. The gross receipts of the line, less Government 
duty, amounted to £15,481. 16s. 5d. From this the London and South 
Western Co. have retained £6,589. 13s. 6d. in respect of working expenses, 
leaving £8,892. 2e. 114., payable by them in order to provide, under the 
agreement of March, 1894, for a dividend at the rate of 5 per cent. per 
annum on the company's ordinary and borrowed capital, This dividend 
will be payable on Feb, 9. 


The number of carried during the past six months, exclusive 
of season ticket holders, was 2,038,400, an increase of 268,669 over the 
corresponding period of 1899. Season ticket holders on Dec. 31 numbered 
883, against 776 at Dec. 51, 1899. The number of passengers carried and 
e receipts for each half-year since the opening of the line is as 
under :— 


Half-year to Passengers.* Receips. t 
Dec. 31, 1898 ............... 1,442,855 ......... £10,888 
June 50, 1899 ............... 1,715,825 12,815 
Dec. 51, 1899929 1,769,711 13,214 
June 30, 1900 ............... ‚868,757  ......... 14,070 
Dec. 51, 1900 ............... 400 ......... ‚504 


* Exclusive of season ticket holders. ' 1 Inclusive of season tickets, but 
less Government duty. | 


Liverpool Overhead Railway Co. 


The report of the directors of this company for the half-year to Dec. 31 
states that the gross revenue receipts amount to £43,964. 104. 8d., and the 
working expenses to £29,187. 9з. 4d. The number of passengers carried 
during the half-year (including tramway passengera) was 5,655,199, com- 
pared with 4,687,862 in the half-year to June 30, 1920, 5,214,957 in the 
half-year to Dec. 31, 1899, and 4,475,279 in the half-year to June 30, 1899. 

The tramway line to Great Crosby, completing the Waterloo- with- 
Seaforth and Great Crosby extension, was opened on Sept. 1, and the traffic 
has proved tatisfactory. There has, however, been a decrease in the railway 
traffic compared with the corresponding period of last year, when the receipts 
were considerably augmented in consequence of the departure of troops for 
South Africa. 

Interest on mortgage debenture has absorbed £3,400, leaving, with 
£4,452. 12+. brought forward, a balance available for dividend of 
£15,829. 13s. Ad. The directors now recommend dividends at the following 
rates (less tax), payable on and after Feb. 15: 5 per cent. per annum on 
the preference shares (£3,000), and 54 per cent. per annum on the ordinary 
shares (£8,750), carrying forward £4,079. 13e. 4d. 


GREAT EASTERN RAILWAY CO.—At the half-yearly meeting on Tues- 
day, the chairman (Lord Claud Hamilton) referred to the congestion of sub- 
urban traffic on the line at certain periods of the day, and to certain proposals 
for relieving this congestion. Since the last meeting in July low level tube 
lines worked by electricity instead of steam had come to the front, and 
both as regards economy of construction, quickness of transit, and the 
satisfaction they afforded to the public, appeared without doubt to be best 
suited for urban and suburban traffic. Therefore the directors had 
decided to abandon their high level additions, and to make instead low 
level tube lines, starting, say, at Ilford, and running underneath 
their existing [roads to Liverpool-street, where, instead of forming 
an underground terminus they would, by means of a huge curve, 
enable trains to proceed to Walthamstow. Thus, when completed, 
there could be a continuous service of trains running backwards and 
forwards between Ilford, Liverpool-street, and Walthamstow, with 
intermediate stations at such spots as might be selected. The plans 
for this scheme were prepared by their engineer and submitted in July 
last to Sir Benjamin Baker, and the scheme as a whole seceived his 
approval. They now found that plans had been deposited for rarlia- 
mentary powers to make an independent tube line from London to 
Walthämstow, which would be in opposition both to their existing line and 
to their proposed tube line, and would seriously interfere with their traffic. 
Of course, it might be possible for them to come to terms with the pro- 
moters of that scheme, but failing that they would be compelled to oppore 
the scheme. 


METROPOLITAN RAILWAY CO.—At a meeting on Friday Col. J. J. Mellor, 
who presided, stated that the accounts showed very clearly that the unsatis- 
factory result of the working of the half-year was due to two circumstaces— 
first, the opening of the tube railway between Shepherd’s Bush and the City 
at a 2d. fare for the maximum distance of 64 miles, and, secondly, the high 
price of cosl and other material, which had very largely increased the cost of 
working. They had had a reduction in the number of passengers 
of 2,966,842, the whole of the reduction being attributable to the com- 
petition of the tube line, and this loss in passengers represented £26,246. 
The new electric line was working for five months of the half-year, and 
they were, therefore, now in a position to judge fairly well as to 
the extent of the loss they were likely to sustain from it. Certain 
changes in the working had been made, and others were under con- 
sideration, by which they hoped— pending the advent of electric trac- 
tion on the circle—to mitigate, as far as possible, the result to them of 
this new competition. One direction in which they might look hopefully 
was the advent of electric traction on the associated linea. They now felt 
confident that the time was not far distant when this difficult work might 
be commenced and accomplished ; and they believed they would have по 
cause to regret the delay that had taken place in the application of 
electric working to their system. The Electric Traction Joint 
committee had not at present come to a decision upon the tenders 
which had been received, and they had not yet received the report of the 
engineers upon the syatem of working. The electrical installation would, 
of course, be a difficult work to accomplish, because of the enormous traffic 
on the Inner Circle lines, the working of which they did not want to inter- 
rupt; but they were told by the experts that it was possiole to overcome 
all the obstacles to success, and that when the change was made the 
railway would be a first-class electric line, working at a less cost, and with 
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increased carrying capacity, Their tunnels were large, giving plenty of 
air-space ; they had numerous openings along the line which could not fail to 
improve tbe ventilation; and, further, they were near the surface, £o that 
they would have no need to employ the costly, and not always convenient, 
machinery of lifts for getting to and from the trains. They had been 
twitted with dilatoriness in introducing electric traction. The delay would, 
however, enable them to takeadvantage of the most recent discoveries and 
developments in electric science, and it would also enable them to avoid 
some of the mistakes into which some of their neighbours had fallen. 
Mr. Newby inquired the cost of the new electric traction as compared with 
the present. Mr. Plumber referred to the depreciation in the value of the 
stock, and wished to be assured that the adoption of electric traction would 
not interfere with the interchange of traffic on the northern lines. The 
chairman said the cost of adopting electric traction would not be so much 
as the directora anticipated, and, having installed it, the cost of working 
and the greater rapidity with which they would move their trains would 
be a very considerable saving to the company. 


—— ————— 


NEW COMPANIES, STATUTORY RETURNS, &с. 


— 


ALLAN ELECTRICAL SYNDICATE (LTD.) — Registered Jan. 24 with a 
capital of £1,000 in £1 shares, to manufacture, produce and utilice ferro- 
manganesc or other metals, minerals or ores, and to acquire and exploit 
any electrical processes, machinery, &c. Мг. T. Turketine is the first sole 
director. 


ANCHOR CABLE CO. (LTD.)—Registered Dec. 31, with a capital of 
£50,000 in £5 shares, to carry on the business of cable makers for elec- 
trical and other purposes, wire rope makers, wire drawere, metal workers, 
electriciane, electrical and mechanical engin:era, &c. 


BOGOTA TELEPHONE CO. (LTD.)—Registered Dec. 31 with & capital of 
£25,000 in £1 shares, to acquire а concession to construct and erect tele- 
phones and telephonic apparatus and communications iu Bogota, Columbia, 
South America, and to carry on the business of telephone contractors, &c. 


CLEVELAND AND DURHAM COUNTY ELECTRIC POWER CO. (LTD. )— 
Registered Dec. 31, with a capital of £25,000 in £250 shares, to carry on 
the business of producers and suppliers of electric power for all purposes 
in the North Riding of Yorkshire and in the county of Durham, and the 
business of railway and tramway contractors, telephone and telegraph con- 
structors, cable manufacturers, and engineers generally. The subscribers 
are coalowners and ironmasters in the district. 


ELECTRICAL BLEACHING CO. (LTD.)—Registered Dec. 31, with a 
capital of £15,000 in £1 shares, to acquire English patents No. 20,214 
(1899) and No. 14,104 (1900) for improvements in bleaching cotton yarns, 
and to carry on the business of bleachers, dyers, manufacturing chemists, &c. 


ELECTRIC TRAMWAYS TRUST (LTD.) — Registered Dec. 31, with a capital 
of £100 in £1 shares, to carry on the business of patent owners, motor 
and other vehicle builders, engineers, promoters, &c. 


GEORGE JENNINGS (LTD.)—Registered Jan. 14, with a capital of 
£60,000 in £1 shares (50.000 preference), to acquire the business carried on 
under the style of George Jennings, and to carry on the business of metal 
founders and workers, mechanical, electrical and general engineers, &c. 


HERNE BAY AND CANTERBURY LIGHT RAILWAY SYNDICATE (LTD.) 
— Registered Dec. 28, with a capital of £2,000 in £1 shares, to adopt an 
agreement with Mr. R. Warner, to enter into and carry out contracts for 
making, purchasing, or working railways, tramways, telegraph and tele. 
graph lines, electric and other lighting works, and for the equipment 
thereof with electrical plant or otherwise, and to carry on the busineas of 
contractors generally. 


HOWARD CONDUIT CO. (LTD.)—Registered Jan. 26, with a capital of 
£20,000 in £1 ehares (1,000 deferred), to acquire a licence to use and 
exercise a certain invention for improvements in and apparatus for the 
manufacture of pipes or conduits for electrical conductors, or for convey- 
ing liquids or gases, and to carry on the business of pipe and conduit 
manufacturer, electrical engineerss, electricians, contractors, suppliers of 
electricity, éc. The subscribers are J. E. Latham (engineer), J. H. C. 
Brooking (engineer), E. J Flanagan, C. К. Hamilton, A. E. Tanner 
(engineer), W. C. Mann, and J. B. Hyde (engineer) The first directora 
аге H. Edmunds, W. P. J. Fawcus, A. Н. Howard, and E. A. Claremont. 


KERBY BOWEN ELECTRIC SYNDICATE (LTD.)—Registered Dec. 31, 
with a capital of £20,C00 in £1 shares (10,000 preference), to take over the 
freehold yacht building and electric works on Eel Pie Island, Twickenham, 
to adopt an agreement with Mr. K. Bowen, and to carry on the business of 
ship and launch builders, engineers, electricians, electrical engineers, &c. 


PILE-BLOC BATTERY CO. (LTD.)—Registcred Dec. 29, with a capital of 
£25,000 in £1 shares, to adopt on agreement with Messre. T. F., H. C., 
and E. P. Harvey, and to carry on the business of electricians, mechanical 
and electrical engineers, manufacturers of and dealers in “ Pile-Bloc " and 
other batteries and electrical apparatus and appliances, motor generator, 
fan, transformer, switch, meter, and lamp manufacturers, &c. The sub- 
scribers are: J. G. Turney, G. Bargate, Н. C. Harvey, T. F. Harvey, C.E., 
E. P. Harvey (electrical engineer), G. S. Hertslet, and H. W. Knott. 


PRIMITIVA GAS AND ELECTRIC LIGHTING CO. OF BUENOS AYRES 
(LTD.)— Registered Jan. 25, with a capital of £1,200,000 in £5 shares 
(160,000 preference), to adopt an agreement between the Companhia 
Primitiva de Gas de Buenos Aires, and Н, Ward, to acquire gas or electric 


light works їп the River Plate and other countries in South America or 
elsewhere, and to carry on the business of manufacturers, generators, and 
suppliers of electricity, gas, and other illuminants, engireers, engine and 
machinery buildera, gas and electric stove makers, &c. 


W. Е. SOTHEBY & CO. (LTD.)— Registered Dec. 31, with a capital of 
£10,000 in £1 shares (5,000 preferred and 5,000 deferred ordinary), to 
acquire and to carry on the business of electricians, engineers, suppliers of 
electric light and power, &c. The subscribers are W. E. Sotheby (elec- 
trical engineer), G. J. L. Nicholson (electrical engineer), Miss M. S. Donald, 
A. J. Angell, S. J. Souter-Robertson, B. Souter-Robertson (civil engineer), 
and Mrs. M. de Segundo. 


TRAMWAY TROLLEY CO. (LTD.) —Registered Dec. 51, with a capital of 
£100 in £1 shares, to carry on the business of auto-motor car, tramcar, 
waggon, van, vehicle, truck and cycle manufacturers, tramway contractors, 
electrical engineers, &c. 

WARATAH MINERALS CO. (LTD.)—Registered Dec. 51, with a capital of 
£100,000 in £1 shares, to acquire avy mines, mining rights, and other 
property in Tasmania, to adopt an agreement between the Oesterreichische 
Gasglühicht und Electricitáts Gesellschaft, of Vienna, of the first part, the 
Welsbach Company, of Gloucester (N.Y., U.S.A.), Herr C. А. von Welsbach, 
and Mr. F. Williams for the acquisition of certain patents relating to 
improvements in the manufacture of electric lamps, &c., and to acquire from 
Mr. Williams certain osmium mines on or near the Savage River, Tasmania. 


MONTEVIDEO TELEPHONE CO. (LTD.)—The annual return to Nov. 4, 
1900, gives the capital as £160,000 in 87,000 preference and 73,000 
ordinary shares of £1 each, of which 86,492 preference and 72,680 ordinary 
have been taken up. £159,172 is considered as paid. 


CITY NOTES. 


— — 


MEMORANDA.— Bank rate 5 per cent. (since Jan. 5, 1901). Price of silver 
2744. per oz. (Jan. 51). Consols (21 per cent.) 96 - 9613 for money, 

1$—97,'; for account; 24 per cent. 962—971 (Jan. 31). Consols Pay Day 
Feb. 1. Stocks and Shares Continuation Days, Feb. 12 and 26 ; Ticket 
Days, Feb. 15 and 27; Pay Day, Feb. 14; Mining Share Carry-over 
Days, Feb. 11 and 25. 


— —— 


AMAZON TELEGRAPH CO. (LTD.).—A meeting of the holders of deben- 
tures in this company will be held at the offices, Moorgate Station-chambers, 
London, E. C., on Thursday next, to authorise the creation, and issue of 
6 per cent. debentures to an amount not exceeding £150,000. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—In a report, 
dated Jan. 5, from the general manager it is stated that an unprecedented 
fall of snow during the previous week had given much trouble and caused 
heavy expense. Since Dec. 51 over 50in. of snow had fallen in Vancouver, 
and another snowstorm was then raging. With the exception of New 
Year's Day, when a fall of 18in. paralysed traffic, they had maintained the 
railway service, but only with all-night work with cars and snow-ploughs, 
and the employment of many snow shovellers. The same conditions 
obtained in Westminster, where 18in. of snow fell on New Year's Day. 

BRITISH ELECTRIC TRANSFORMER MANUFACTURING CO, (LTD.) — An 
interim dividend for the half-year ended Dec. 31 at the rate of 10 per 
cent. per annum has been declared. 

CROMPTON & CO. (LTD.)—Mr. Ivor Bevan has joined the board of this 
company. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


" 
No. | AGGREGATE. 
Line. Week 8 In. | 50: | 

ended | 8 or Dec. | weeks: me E x 

1900-1. K £ E424 £ 
Aberdeen Corporation. . Jan. 19 . 573/+ 47, 55 25192 + 5,249 
*Birmingham ways. „ 26 4,251 138| 3'12080'- 2 
Blackburn Corporation.. — TM б © тн ied 
Blackpool Corporation... „ 24 | 164|+ 28| 45 28,887 + 7,665 
Blackpool and Fleetwood, ,, 26 141 — 8 4, 552 — 41 

Bolton Corporation.. „ 27 1,226 ... 43 58.252 aes 
Bradford Corporation. „ 27! 759 + 419] 43 25,593 + 8,970 
Brisbane Trams ......... Dee. 12 | 2084!+ 268) 23 43,535 |+ 8,024 
Bristol Trams & Carriage Jan. 25 3,854 ＋ 1,1577 4 14,673 \+ 3,813 
Buenos Ayres & Belgrano Dec. 30 3,061 ＋ 547, 26; 66,536 |+ 7,196 

Central London Railway, Jan. 26 5,951 ... | -26 159,940 ... 
City & South London Ry. „ 27 1,968 + 676 4 8,022 + 3,551 

Cork Elec. Trams ......... "bos | hw оа bc 
Dover Corporation.. „ 26 169'+ 18) 43 9,17 + 612 
Dublin & Lucan Rly. ..! „ 26 65 + 12 4 59+ 66 
Dublin United ....... =! „ 25 5,202|+ 277 4 | 13,166) + 1490 

Dublin Southern Dist...| „ 25 654/+ 45 4 5,228] { 

Dundee Corporation. „ 23 441 ＋ 777 225 jos 
„Glasgow Corporation. „ 26 |8,460|4 127 4| 38,014 |+ 2,243 
Hull Corporation.. „ 26 | 1,516|+ 850 50| 43,006 |+23,305 
Liverpool Corporation... „ 19 7,855 ＋ 1,215 3| 24.008 + 3,980 
Liverpool Overhead Rly. „ 27 1,457 - 114 4 5994 - 32 


Sheffield Tramways ...... „ 


27 2,753 + 885 410,848 + 3,507 
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ELECTRIC LIGHTING AND TRACTION CO. OF AUSTRALIA (LTD.)—The 
directors of this company have notified the shareholders that advices have 
Leen received from the company’s manager in Australia that the purchase 
of the two Melbourne undertakings has been completed, and, the company is, 
therefore, now in full ровее:віоп of these properties and their revenue. 

ELECTRICITY SUPPLY CO. FOR SPAIN (LTD.)— А meeting of the holders 
of the consolidated debentures of this company will be held on 13th inst. to 
ccnsider а resolution that the trustees be authorised to concur with the 
company in the grant of а lea:e of all its property in Madrid to the 
Compania General Madrilena de E'ectricidad on the terms and conditions 
contained in the draft lease to be submitted at the meeting. 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
ordered the further issue of £177,951 sterling 4 per cent, 500-year debenture 
stock of the Commercial Cuble Co., 10,000 £10 fully-paid shares of the City 
und South London Railway (b., and 400,000 £1 fully-paid shares, 140,000 
b per cent. mortgage debentures and £3, 156 6 per cent, mortgage debenturos 
of the Cape Electric Tramways (Ltd.) to be quoted in the official list. 
Application has also been made to the committee to appoint a special 
settling day in, and to grant a quotation to 19,900 £5 fully-paid 6 per 
cent. cumulative proference shares of the E lectric and General Invest- 


ment Co. ( Ltd.). 


NATIONAL TELEPHONE CO. (LTD.)—After paying a dividend of 
6 per cent. (less tax) on the first and second preference shares, a distribu- 
tion of 5 per cent. per annum (less tax) for the half-year is announced on 
the third preference and on the ordinary shares, £85,000 being placed to 
reserve and about £6,000 carried forward. At the corresponding period 
last year the dividend on the ordinary was at the rate of 6 per cent., 
£80,000 was placed to reserve, and £6,199 carried forward. Tho transfer 
books will be closed from the 8th to the 21st inst, inclusive, 


NEW ZEALAND ELECTRIC LIGHTING AND TRACTION CO. (LTD.)— 
The directors have, it is announced, declared а dividend of 60 per cent. for 
the year 1900. 


WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.).—The 
directors recommend a dividend for the half.year endod Dec. 31 at the 
rate of 11 por cent. 


WIGAN AND DISTRICT TRAMWAYS CO.—The directors’ report states 
that negotiations are pending with the local authorities for the extension 
of the lease and conversion of the tramways to electric traction. The local 
authorities outside Wigan have the right to purchase the lines within their 
areas, and are contemplating the exercise of those powers. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Ракакнт AMOUNT | у= 


AMOUNT, ОР Drvi NAMB. | 
SHARE., | DEND, 
| ELECTRICITY SUPPLY COMPANIES. 
100,000 1 „| Bl’ckh’th&Gr’nw’ch D’st’ct Elec. Lt.Ord.(fally pd. 
£100,C00| Stock КА Do. 4} Ist Deb. Stock Prov. Certs, (red. and Es, 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Ord. ........ 
6,000 10 4/6 Do, 4% per Cent. Cumulative Pref. ............ 
£70,000 | Stock 44% Do, 4 per Cent. Debenture Stock (red.) 
19,661 5 2/6 | Brompton & Kensington Electricity Supply rd. 
12,000 5 8/6 Do. 7 por Cent. Preference . . .. . . oen) 
20,000 5 1/6 | Oalcutta Elec. Supply Ordinary (fully paid) . 
50,000 5 4/3 | Oharing Cross & Strand Electricity Supply огр. .. e 
150,000 5 2/3 Do. 4% per Oent. Preference ............ . 
34,000 5 2/6 | Ohelsea Electricity Sup E Ordinary ... 
£150,000| Btock 44% |* Do. 43 per Gent. Be nture Stock (red.) 
„200, 00 | $1,000 57 Ohicago Edison lstMort.57 30 yr.Gold Bonds(red. )- 
70,579 10 8/0 | | MEN London Electric Lighting Ond, 1. — 
40,000 10 6% 8 per Cent. Cumulative Pre 
£400,000 | Stock 5% Do. 6 per Cent. Debenture Stock ( red. * 
£200,000 | Stock i | Do, 43% 2nd Deb. Stock Certs. (60% pd. (rod ) 
40,000 10 4/0 County of London and Brash Prov. Ordinary ... se.. 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference . 
£200,000 | Stock 44% Do. 48% Deb. Stock Certs. (all pd.) (red. 4A sabes 
10,300 5 т? Folkestone Electricity Supply Co. урыну: . 
11,000 5 » Hove Electric Lighting Ordinary... —Á 
15,000 5 107 Kensington and Knightsbridge Ordinary .. eee 
10,000 5 6% | Do.  6per Cont. Ist Preferenoe „ e 
110,000 3 ope London Electric Supply Ordinary . e 
49,840 5 8/0 Do, 6 per Cent. Preferen oe 4 „ s0005 
4250,000| Stock 4% Do, 4 per Cent. Ist Mortgage Debentures .., . 
85,000 10 6/0 Metropolitan Elec. Supply Ord. ................ P 
, £220,000 | Stock 44% | Do, 4% per Cent. Deb. Stock First Mortg ago d 
£250,000 | Stock 847 | Do. " — Cent. Mort. Deb. Stock (red.) s... 
6,452 10 6/0 | Notting Hill Electric Ordinary e e e e se. 
10,000 5 5/0 Oxford Electric Ordinary D "ҮТ ТТ III 
300,000 1 eee «әйораледреве» дерә: дорейәргердедәдбдде те 
135,000 Stock 5% River Plate El. Lt. & Tr’ ct’ п, Ltd., 57 lat Mor. Deb. " 
15,000 $100 92 Royal Electric Company of Montreal Shares 
4115, 500 100 44% Do. 4 per Cont. lst Mortgage Debentures .. 
40,000 5 5/0 Bt. James's and Pall Mall Blectrio Ordinary 
20,000 5 3/6 Ро. 7 por Cent. Preference ..... —— 
£150,000| Stock 29/0 | Do. 3} per Cent. Debenture Stock (red. Jas 
12,000 5 „ | Smithfield Markets Electric Supply Ordinary ........ 
£50,000 | Stock 4% | Do. 4% Debentures ...... — 66000:0. 
65,000 5 "a South London Electric Sapply Ordinary... din 
79,900 5 /0 1 ih ос Ordinary . — 
29,618 6 е Do. Do.. esse ese лен uocis PET 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15, 10 4/0 | Blackpool and Fleetwood Tramways. . . . . 
4167,00 100 5% Brisbane Tramway 5 per Cont. Debentures sse... 
50,000 10 74% Bristol Tramways and Carriage Ordinary ........... 
25,000 10 4% Do, Camu ativeProference(fally БЇ) а 
£100,000 | Stock 47 Do. 4per Cent. Debentures 
13,600 10 5/0 British Columbia Electric Railway 57 Prof. — 
60,000 10 6/0 | British Bileo. Trao. Ord. sic conetcssccesescscccqcceccesceceese 
60,000 10 6/0 Do. 6% Cum. Pref. . v — — 
£350,000 | Stock 5% Do. 5 per Cent. Perpetual Debentures — 
40,000 5 8/0 | Buenos Ayres x Belgrano 67 “A” Qum. "D spaces 
27,500 5 - F — осе 
£320,000 | Stock 5% Do. 5 per Cent. Debantures ..... — 
£120,000 Stock 57 Do. 5% 2nd Deb. Stk Prov. Certa. (all pi).. 
206,297 10 3/0 | Oentral Londor yes red А «49-50208. 6020099800050 Берд 
£855,000| Stock 1} BE Oit sod South London allway Соп. Ordinary i 
37,500 10 1/5 5:6 | Ordinary (Nos. 22,501 to 60,009) .....,..,... 
£150,000 | Stock 5% Do, 5 per Oant, Perpotual Preference (1891)... 
£200,000 Stock 5% Do. (1896) TX ТЛ Т 
£244,315 | Stock 4% Do. 4 per Cent. Perpetual Dabonture .. «өө o 
60,0C0 10 — Dablin United Trams. (1896) Ltd., Ordinary . — 
59,987 10 T Do. 6 per Cent. Preference...... 5 
£300,000 | 100 Р ро 34 per Cent. Mort. Dobs, (red. J. 
20,000 10 74% tImperial Tramways Ordinary . . . 
10,000 10 67 о. брег Cent. Preference .. —— ә 
£300,000 Stock 44% t Do. 4 per Cent. Debenture ..,.... e EG 
30,000 10 1/3 Kidderminster & District E. L. & Tr’ct’ n [74 Pref, 
87,500 10 БУА Liverpool Overhead Railway Ordinary. . 
10,000 10 5% Do. 5 per Cent. Preference ...4..... oe e ves 
£125,000 Stock 47 Do. 1 per Cent. Debenture ОЕК 
$350,000 31,000 57 London Street Rly. (Ont.) Ist Mort. 57 Doba.(red.).. 
£328,744, Stock 9/4 Lond. Utd, Trams.47/15t Mt. Db. Stk. Prv. Crts (£ 02а.) 
400, C00 100 | 5% Montreal Зи’ R'iw'y St'rl'g 5% Mort. Dabs. (1903) 
£140,000 | 100 417 Do. Sterling 447 Dobentures (1922) .. 
24,000 5 * New General Traction Ordinary F 
60,000 $ 6/0 Do, 6 per Cent, Oumulative Preference et 
4,000 10 А Oldham, — and Hyde Elec. Tramway — РА 
4,000 10 5/0 Do. s por Cent. Preference ....54..... ee ese 
13,334 10 — Potteries Electric Traction Ordinar 00020. eee en 
20,000 10 5/0 Do, 5 por Cent, Cumulative Preference ......... 
£125, 000 | Btoch 87,0 Do. 44 por Cent. Debenture Stock., 0000000000006: 
& 40, 000 | Stock $% Waterloo and Oity Ordinary u soset ee or ser жөө 


Previous Price | RATE PEL Bvsixxss Пони 
Wrxxk's Prior, | Wednesday, Окмт. "тгтгрвир Dur, "Юувімо Erant Days 
JAN. 22, Jan. 3) | Үгкїркр, ; ExprNo Jaw, 30, 
£ s. d. Highest | Lowest 
-- 8 § 3 $ eee ace eee eee 
70 75 13) 131 3 TM 1 PEN 171 eee 
12 13 12 1: oes 15; - 
10 ТЫ 10 11 4 110 € 3 ses 
100 103 100 103 47 5 - es ee 
7 8 7 + 3 15 0 oe ... • 
: | - di 313 8 | Marchand September ^ en 
= 10$ 9 10 4 8 1 | February and August 9} ева 
6 51 5 б 318 3 3 — = сн "n 
64 7 6% 7 4 5 9 March LIII III „ое see 
103 112 109 112 4 0 4 June and December... ove es 
100 110 100 110 4 1011 | April and October... - ees 
8} 9 81 9} 4 4 3 | February and August tee 
13 14 13 li | 4 6 9 | January and July. А — 
122 117 122 127 818 9 | June and Docem - T 
61 63 61 63 eee eee vf re 
84 8 9 6 6 4 72 51 s 
114 194 11 12 416 0 | Marchand September asa — 
106 109 106 109 K bs 106} aes 
5 6 5 6 ... eee t1 oe 
7 Ak 7 8 s.. | eee LI oe 
12 13 10} 114 111 4 Mos 66 өөө 
6 7 өз 7 4 2 7 January and July. LII] 0 
1 2 lá 2 ve oe eee see 
+ 5 4 5 6 0 0 eec өөө 
98 101 | 93 101 819 3 | Mar. „June, Sept., Doo. " os 
12 13 12 i3 4 4 7 | April and October...... 124 ig 
110 118 110 13 819 8 | Juneand December. 113 1114 
96 99 96 99 310 8 ә 953 > 
14} 15} 14} 154 | 4 10 4 Магоһ ААА ЫЕЕЕ ... s.e 
5$ 64 5% 61 8 16 11 РА one - 
fa C te 1 |18 6 8 e tee 
70 80 70 80 6 9 0 January and A — ave - 
170 190 170 19) 4 811 April and October сее - 
92 104 102 104 4 8 7 T - 
15 16 14} 154 413 7 | February and August 700 - 
8i ei bg 9% 3 13 8 os ГГ see s.b 
98 101 93 101 8 9 4 А see ose 
2 21 2 2} m - — soe 
80 90 80 90 4 10 11 = vip 
21 3} 2% 3% os ds 31 21 
12} 13) | 12] 134 416 4 | Marchand September 13 12,9, 
12 13 12 13 oni өгө че ee 
104 106 104 106 4 15 0 ee oe eee 
24 25 24 25 з 7 т | February and August - өзө 
10% 10} 10} 103 3 15 4 s.. see 
115 118 115 118 3 8 1 | February and August eo - 
93 10} 91 10} 417 6 | May and November ... ай - 
127 133 13 14 615 138 à 
114 12} 12 13 41: 4 | February and August 1254 12] 
120 123 12) 123 Ecko! - 1204 боо 
if 5} i i 514 3 - ees * 
4 11 4 4 ITI oe 2 * 
101 107 104 107 413 8 ecc 10} өгө 
95 95 95 93 A w E | өөө oe 
8 9 81 y 3 6 8 | Jane and December .. 91 T 
52 t6 60 E4 21011 | February and August 51 EO 
41 5% 44 53 213 9 ” " eee ree 
133 143 138 143 3 911 „ 9» 2° ens 
130 135 130 135 314 1 ose sie eos 
115 120 115 120 3 16 11 | May and November 116 — 
17 18 15 18 А | sed T * 
15k 16 154 163 * " 
102 105 102 105 2 РЕ ec 
22 21 224 23k 812 8 | March and September - 
144 15 141 15 318 8 . өө 
112 114 112 114 8 18 ll January and Jaly — wee - 
T * s May and November .. ose | өзө 
83 8) 83 8} 414 2 | February and August eee өө 
131 13% 13$ 13$ 814 1 - po ees өөө 
102 101 102 104 8 18 10 | January and July. ө» cos 
102 104 102 104 Sli T ec » oes 
62 64 62 61 Р T " j 
104 106 104 106 415 0 "T e - 
103 105 103 105 4 6 0 - os а 
3i 4 3è 4 III eee + see 
41 5} 41 5} 6 0 0 May LIII БАЈ IIIS IIIITT | ee oe 
ose РА Ф February and August | сег - 
m TM [T] as 
11 12 11j 12} а өгө 14 12 
10 11 10 li 4 10 11 Fobruary and August З ede 
102 105 102 105 4 5 9 з ood - 
94 97 94 97 т 2 6 £=Juneand December 94 | - 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 
PREYIOUS "n PER Busrasss Down 
Peasy дист nier МАМИ, 47 Patron, Woduesday, Onur. Drrun Din. Отвио Eionr Days 
OUNT., Sare. | Deno. JAN. 22, Jau. YIRLDED. Exprxo Jan. 30. 
TELEGmaras. 2 s. d. Highest | Lowest 
896,000 100 4% „African Direct Telegraph 4% Mort. Deb. (red.) ... ..| 99 102 99 102 818 5 | January саа уа m өөө 
35,000 10 ee Amason Telegra F000 «ses 00008 ces0Q +0006 eee . өөө see Е ace June and eae see ese 
£119,700 100 EX Do. r C Debentares :..... .....-.......... 86 90 75 85 517 В а — - 
£922,720 Stock 1 dune орд cred. 1.090 s09500:00*00500:09 9080900200000*80000 еее $1 64 51 51 6 15 3 Feb., May, Aug., Nov. 51 ave 
49,088,640 Stook 90/0 ө Ргеѓ erred 000000 -п0000 00000 0000 «e009 0000000500-20 96 98 | 98 98 6 4 4 oe 90 971 93} 
43,088,640 Stock 27 0 Ро. Deferred . 00.0000 10006 cc00Q 00000 +000 26.00-60... 81 9} 81 81 15 8 7 99 9 ts 8} 
18,838,300; $100 gi Commercial Oable Capital Stock .. . . . o o . . . „ 179 180 170 180 4 Sit Jan,, Apr., Jay, Oot. eve — 
41, 71.039 Stock 4% » Do. 4 per Cent. Dsbenture Stock e 102 104 102 10 $16 11 55 103] 102$ 
16,000 10 . 6/0 . | Ouba Submarine Ordinary . . . . . . . eee coven onn 7 8 74 8k 6 9 5 February and August 8è 8 
6,000 10 10/0 Do. Preference 10 per Gent. . . . . . 16 17 16 17 617 8 70 ” 16} - 
18,000 5 2/0 | Direct Spanish Ordinary ...... Wide e 3i 4 | 4h 4 810 | April and October... - a 
6,000 5 5/0 Do.  lOperOsnt.OumalativePreferenoe ....| 9 10 9 10 600 ө — 
890,000 80 44% Do. 4} per Cent. Doabentares %%, „%% „„ „ „„ „ 1007 1047 1007 1047 4 6 7 January and. a ar езе see эзе 
60,710 20 8/0 | Direct United States Oable ......... 508 10 -10$ 10 10{ 613 4. eae Apr., July, Oot. 10,% 10 
&108300| 100 48% | Direct West India Cable 44% Bg. Db. (within Nos. 1 92 102 99 102 4 8 3 |JuneandDecember..| ... е 
009.000 | Stock 35/0 Eastern Ordinary .. . .. . . .... [t0 1, 200) (red.) 187 142 128 16 41711 Jan., Apr., Juiy, Oot. 14) 137] 
41,926,888 | Stock 17/6 Do. Zi per Cent. Preference Btook ....„......„| 95 93 5 ӨЗ 211 5 - - 
81,433,268 | Stock 4% „ Do.  4perOent. Mort. Deb. Stook (red.) 103 113 109 113 311 5 | May aud November .. 11 à 11) 
250,000 10 2/8 Eastern Extension 14 Lab 14 14} 416 7 | Jan., Apr., July, Oct. 143 14 
50, 000 10 559 Do. (Nos. 230, 00100300. 000025 pd. is'dat `'ёЗрш, ‘all pd 114 13 113 12} ра 1:{ 86 
330,000 | Stock 4% Do. z per Cont. Dabenture Stock . sese oe . LIZ 117 112 117 3 9 7 | Februaryand August et - 
&200,000 100 42 *Hastern and 8. African 4% Mort. Deb. 1909 „ Y .| 100 103 lot 104 818 3 | Feb and August - us 
$300,000 25 4% Do. 3 per Cent. Mauritius Sab. ‘Debs. (red. 93% 102% 100% 1037 8 13 5 | May and November. 9) " 
189,337 10 17 | Globe Telegraph and Trust . .. 6c e| LOE 103 lop 10 417 8 Jan., Apr., July, Oot. 10 7, 10} 
180,043 10 8/0 Do. 6 per Cent. Preferenoe .....« sse «coco cec 15 154 15 154 317 б 16 15.4 
160,000 10 5/0- | Great Northern of Copenhagen ........ .. ........ ..| 82 81 82 84 813 6 January and July. . 82} 56 
883,000 100 44% | Halifax&Bermada Cable 1K lst Mort. Dab (wthaNos. 99 103 99 102 4 9 1 | Jane aud December... M ies 
17,000 25 12/6 [ Indo-European ....c....coccocesjeccescoeee 1, ый 41 51. 47 51 413 0 | May and November .. - - 
£100,000 100 6% London Platino-Brazilian 6 per Oent. Debs., 1994 . 104 107 101 107 5 13 1 | March and September was K 
£100,000 100 4% | Pacific & Buropean Tel. 1% Guar. Debs. (red.) 99 102 99 103 $18 6 | Juneand 5 T 
11,839 8 4/0 a Reuter’s .0.00 6 22% % „% % „ 6 „ „6 0 „% „ „%%% „%% eee ds» 7 8 7 8 $ 0 0 April and October... 0 oe 
3,381 8100 Oert. 0 Submarine Cables Frust. 000006. 60000 eee cece 20000200000 124 ` 139 121 12) 4 14 0 soe oe 
15,609 10 ese West African Telegraph ...... ......... КОКУЛ cond ao cis N Sk 2 31 4 9 8 | December and Jul Ki e 
4171, 100 100 5% |* Do. 5 per Cent. Debentures red.) НЕР 99 103 99 102 419 6 | Marchand Septembe - — 
80, 34 ees West Coast of America 0 (I 0000: 60000000 t i i i see oe eee 
#150,000 100 4% *: Do.  :4perOent. Debentures „.....,...........›...... 93 103 93 102 з їз 5 | January and J шу өөө . 2 
88,331 10 " West India and Panama ...os 6 „0% ee ee өөөөө» 00000.02 $ i $ i ove May and дог і ees 
84,663 10 6/0 Do. 6 por Cent. let Preference 000000 so009 ee ee ETI 6 7 6 7 8 11 6 ээ 6,. ei 
4,0069 10 6/0 Do. 6 per Cent. 2nd Preference ....., ....... . 5 7 5 7 8 11 6 эз oe эз 
££80,000 100 5% * Do. 6 per Oent. Debentures ИТҮ COR „%% %% % 103 108 103 106 4 14 4 January and Jul ое ео sue 
207,990 10 3/0 Western Telegraph (ate BrzilnS'bm'rine) ......| 133 11 14 14} 416 7 | Mar., June, Oot., Dec. l4 1 
278 100 52 Do, & рег Gent. Debs. (2nd Series, 1906) ..., 101 104 101 1014 418 2 | June and December... а Бы 
£343,777 | Stock 4% Do 4 per Cent. Deb. Stock (red.) . . . . e . . . . 103 105 102 10; 316 2 - on T 
TELEPH INES. 
£5 4/0 | Obili Telephone (fully paid) .. . „ eee -osoo 8 83 $ 83 514 4 | August . 8} idis 
224,850 10/0 8% | onsolidated Telephone Con. and Maufg....... . 3/9 4/9 3/6 4/3 613 4 ! April and Ostober...... ate - 
72,680 1 23% Monte Video Telephone Ordinary 000000. 00000 50000 secre $ t b 0 U November 0002090000090 000 oeo soo 
96,492 1 1/0 Do. — 6 per Oent. Preferenos . . . . ... 1 | 1 5 0 0 ве e e 
590,000 5 8/0 National 000000 COSTES . 00000 C0088 v0 *e€ 092000QÓD 00080 08268108506 000 4 4i і 4; . 6 13 4 February and Augoat sł ese 
15,000 10 6/0 Do. s per Cent. Cumulative lat Preference ..| 12 14 12 14 45 9 „„ on I 
. 15,000 10 6/0 Do.  6perOesnt.Oamaulative 3nd Preference ..| 11 13 11 13 412 4 ee 55 Qe v 
260,000 5 2/6 Do. 5 per Oent. Non-Camulative 3rd Pref. ... 4i 53 44 54 415 3 ә oe s} — 
£ 1,000,000 | Stock X |* Do. Debenture Stock 3} per Cent. ко) „| 94 97 91 97 813 3 | Juneand December.. 96 95 
£500,000 | Stock 4 Do. 4 per Cent. Debantace Stock (red.) .. ., 97 100 97 10) 102 9J 934 
171,904 1 0 6 Orienta 1. »0609»009-»e00Q cc009 оого ее» ое оосо cease 000806 0000 eas i 11 1 5 8 9 Apri and Ootober...... LIT] 
$8,000 5 2/6 United River Place . 0000 00 2002000005 41 5} 4 5 в 13 4 July 999 20000. 00 200 00000000 ee eee 
16,689 5 3/6 Do. 57 Oumulative Pref. (Nos. dto 16, 63 )).. 43 5 4 5 415 3 June and December... “ sa 
98,361 5 1/3} Do do. (Nos. 16,640 to 10,000) . 4} sf 4 6 5% IT $ - 
$179,947 | Stock 5% % Do. Sper Oent. Deveature Stoot (red. j. T | 101 105 les 16 414 9 | June and December ... “ — 
ELECTRIC MANUFACTURING &o. COMPANIES. 
10,000 2 1 3d. Alliance Electrical Co. 5 Cum. Pref..... *8*00 00:00 · 3 1 1 1 5.0 0 eo eo" 0 
145,000 1 £11. | Aron Electricity Meter 6 / Oum. Pref, ... . sesos ц 13 14 13 | 7 5 3 | Marchand September 3 — 
85,000 1 eie British Blectrio Works Oo. Ordinary . . ese .... * i vi Sa m EH 
50,000 1 ssi Do. брег Osnt. Cumulative ee Ё і і m % ө soe 
‚000 100 43% Do. at Mortgage Debentures ....„...„....| 9› 97 95 97 478 A ies 
70,000 Lf 6 5/0 ; British Insulated Wiro edinary `.. 0000 Coren өө. 00 0006 10] 11 10} 11 8 13 11 July and February eee 200 .96 
70,000 5 8/0 Do. брег Cent. Preference .. — soso. 41 6 5 6 416 0 January and July .. T - 
100,000 $ 3/0 | British Westinghouse 6% Preference . . «uv. 4 4} 4 4 6 6 4 - . — 
90,060 2 1/2} | Brash Blectrical Engineering . — secos coooa ig lé 1 lg 6 8 a September 114 И 
m 16,731 Е 3 rr) Do. 2! paid... 9:05090905009090090000000* eee ee oe 806 N eee 
90,000 2 1/21 Do. Sper Cent. Pret. 'Non-Qum. Vestis dti RS 2 2} 2 2} 6 6 8 РА "A^ 
15,781 2 өөө Ро. gi pald 600506 sat, %, 000.00 Coe ooo P ove eee ooo vee 
£125,000 | Stock X Do. 44 per Cent. Рег -petaal 186 Deb. rior A 103 110 108 111 4 3 4 | Marchand Seotember eau sas 
£125,000 | Stock 2 Do. Perpetual 2nd Debenture Stock . . . 101 103 101 103 4 7 6 | January and July. .]. io 
80,000 5 5/0 Celene Cable Construction Ord. . бз ción 13 14 13 14 6 7 2 id ө 18} гь 
40,000 5 2/6 Do. ð por Cent. Cumulative Preference... 51 6 51 6 43 4 " $$ LEA 5) 
£90,000 | Stock 455 Do. & per Cent. lst Mortgage Deb. чо. )osee 109 113 10) 118 819 10 | November and May... hs > 
450,000 1 0/9 Oastner-Kellner Alkali Co. fully paid) . ec000-»0009 cc » 1 1} 1 ll 8 8 0 еба 12, [II 
410,000 Stock 43% Do. AM First Mort. Deb. (red.) .. E 97 100 97; 120 410 0 өө - me 
60, 1 0/1 { Ohadburn’s Ship Tel ph Ordinary . . . o es. 1 1 6 10 0 | Maroh . . . . . oe o. - söi 
60,000 1 0/7 Do. 6 per Cent. Oumulative Preference .. 11 là 6 6 8 - - - 
51, 8 2/32 ,Orompton MES Co. (Nos. 1 to 32,098) ............. 34 4 31 4 512 4 | January and July...... T" coe 
£100,000 100 5% Do. er Cent. Firat Mortgage Deb. (red. SEM 92 102 9) 102 418 0 ин и E - 
360, : 1 0/7 Davie and T mmins 6 per O3nt. Oam. Ргеѓ, ........... 1 1 1 0 00 - eee 
. 99,261 5 1/9} | Edison and Swan United (“ A” Shares) (83 paid)... 12 21 1 2 8 0 0 | February and August 7 e 
17,139 5 2/9$ - Do. £6 paid) es S¢ 4$ 3% 4 6 13 4 „ә эз Е - 
0233 | Stock 4% Do. per Cent. Mortgage Deb. 8 took (red. Je 84 88 90 4 811 | Juneand December... без ad 
£100,000|. Stock | 28/43 Do. 5% 2nd Deb. Standing Prov. Certs. (all ра) 9à 10) 96 120 T - = vis 
35,500 5 2/6 | Edmundson’s Electricity Corporation Ord. ......... . 4 5 4d 5 819 0 | На!-уеагу............... 4] не 
275,000 Stock 47 Do. 4$ per Cent. First Mort. Deb. (red.). ZOL 103 108 104 46 7 - 105 885 
112,100 2 1/4? , Blectric Construction Co. (пікай) .................... l4 2} ц 2 5 13 2 | January and Jaly...... ove 
25, 2 2/9ў Do. 7 per Cent. Cumulative Preference ....... 2; 3 . 2$ 8 413 4 |July . . . . . . . 6. - - 
£182,500 | Stock 4% Do. 4 per Cent. 130 Mortgage Deb (re4.) ...... 101 104 101 101 81611 | January and July. ies - 
9900 $ 75 Giffre Electro nomio an гете Со. 9 e et . m 
, Henley’s Telegraph Works Ordinary ....... . . . 13 14 13 14 L1 $ 6 | Febru and August 1, 13 
30,000 5 2/8 Do. 43 per Vent. Preference ...................... 3 65 н H 315 0 =ч " xi 51 bs: 
£20,000; Stock 44% Do. 4$ per Cent. Mortgage Deb. Stock (red... 103 112 108 112 401 „ә 10 e was 
50,000 10 15/0 | India Rubber, Gutta Percha, &с,, Works. . .. 10 213 20} 20 413 0 2 20] 
48300,000 100 47 Do. per Vent. Ist Mortgage Dab. (rel.) . 4 101 104 101 104 317 8 Maroh and Septembor 103 is 
7.350 13 12/9. | Te'^graph Constraction and Maintenance .......... 33 43 33 42 4 5 9 | March and July. 3) sès 
£150,000 100 4% Do. 4рег Cent. Debeature Bonds, 1909...... .| 10) 103 101 104 817 о | January and July ..... аз abe 
25,000 | 5 4/0 | Do. n Ordinary eser ee o n p 16 g^ 518 2 — 10} D 
20,000 5 2/6 Do. p per Cent. Cuaulative Preference .. —— 43 4 285 51 soe 
80.000 5 5/0 Willans aud Robinson Ordinary . — M 11 10 11 6 1 9 | April and Got ober b. - 
40,000 $ 3/0 Do.  6perOent.Oa n1iiativo "Prefáreace eee os i a 429 „ 7 - 
2100, co0 Stock 44% | Do. 4 per Cent. lat Morigage Debentures E^ 103 107 ' 4 0 J | May and November wit sei 
lr eslevlatipg tbe yield en npe secarity, allowance bas been made for — MEN but not for reci Dpt n 


иек Stock кашы Oomimnittee refuses to quote these. 


` 


р 


THE ELECTRICIAN, FEBRUARY 8, 1901. 


W. Н. ALLEN, SON & Čo., 


QUEEN'S ENGINEERING WORKS, BEDFORD. 


27, OLD QUEEN STREET, WESTMINSTER, S.W. 


t1 Manufacturers of HIGH-SPEED ENCLOSED 


ENGINES + DYNAMOS 


ELECTRIC LIGHTING 


AND 


Transmission of Power. 


| 


m 


313111191, 


* 


ч 


к... 


— a | 13 COMPLETE 

à * x У: | í | | „мл „ йш pr т (ба IY 

SIS жеп Box „6 r d INSTALLATIONS 
| | ^ CARRIED OUT. 


STANDARD SIZES of ENGINES from 10 to 1,000 Horse Power. 


GHIOAGO: HIGHEST a ONLY AWARD FOR LLEYS. DIPLOMA AN -e D FOR INSULATORS. 
BRUSSELS: 1897, “HORS OQ CONCOURS, MEMBRES DU JUR 


ROBT. W. BLACKWELL & CO., 


ENGINEERS AND CONTRACTORS FOR ыштар, 


ELECTRIC TRAMWAY CONSTRUCTION AND EQUIPMENT. 


POLES, TROLLEY-WIRE, FEEDERS, RAILBONDS, INSULATORS, TROLLEYS, MOTOR- TRUCKS, ENGINES, LINE MATERIAL and SUPPLIES 


59, CITY a ROAD, | LONDON, E.C. 
Telegrams: '"KURKEB LONDON.” " AT," '' Liebers Telephones · 1479 & 1480 London Wall, 


THE NEW WN WZ . In Sheets. 
Mo СА Hard & Flexible. 


\ 
PRESSED MICA = D N 

| = In Мошава Forms 

Of Any Description. 


INSULATOR. ^ 


MICA cut to any Template. MICA in the Slab and Knife-trimmed. 
MICA CLOTH. ASBESTONITE. MICA PAPER. 


D. JAROSLAW, 5 George Street, Tower Hill, London, E.C. 


TxLEGRAMS : "MONAZITE LONDON.“ CONTRACTOR TO THE ADMIRALTY. 
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BELLISS & MORCOM LTD. 


& CO., 
LONDON OFFICE: 9, Victoria Street, S.W. ENGINEERS, KSEICIVMEXINIQGGHIEILA.IME. 


eum: PATENT SELF-LUBRICATING QUICK-REVOLUTION 
ENGINES ELECTRIC LIGHT, POWER OR munen 


Over 1,400 SETS, equal to more than 190.000 HORSE- 
POWER, have been built by us since WE INTRODUCED ба 1 
THIS SELF-LUBRICATING SYSTEM IN 1891, and the | | 
demand is rapidly increasing. This satisfactory result is 
due to the care taken to UTILISE OUR LARGE EX- 
PNRIENCE. 


ЧИРИ 


т 


Our Engines are SIMPLY DESIGNED МӘГ. ERE: СНИ. 
and STRONGLY BUILT, MOST ЕСО. — m — 
NOMICAL, EFFICIENT and DURABLE. Й ШШ 
They run WITHOUT WEAR for years at 
full load. 


m 
QUICKER DELIVERY 


CAN BE GIVEN OF (0 JI m 


тк ҮТҮ 


m DOS E 1 e tu. es "uM. ЕПН, аца ЖАКЕТ ШО ШШ! | 2 
Telegraphic Address: J..... or, Em | 
“ BELLISS,. BIRMINGHAM.” 


м. = 
— — 
Ww 9 е 
~ £ 
8 = E 
НЕ: : = 
I——— = 
=== 5 = 
= 


SOCIÉTÉ D'EXPLOITATION DES CÁBLES ШЕТ 


(SYSTEM BERTHOUD, BOREL and CO) 
COR'TAILLOD, SWITZERLAND. 


PATENTED 


LEAD-COVERED CABLES 


MANUFACTURED FOR 
TELEPHONE, TELEGRAPH, 
ELECTRIC LIGHT. 


Special highly-insulated CABLES for High- 
Tension Alternate Currents, 
As used at Vienna, Insbruck, Lucerne, Vevey, 
Montreux, Cologne, Monaco, &c. 


AYRTON-MATHER 


ELECTROSTATIC YOLTMETERS 


For Direct or Alternating Currents of 
any Frequency. 


Latest Improved Pattern. 
9” DIAL Price cip 


(usual size) 


FOR 1,000, 2,000 and 5,500 VOLT CIRCUITS. 
ACCURACY GUARANTEED. 


NALDER BROTHERS & THOMPSON, Ltd. 


(Managing Directors : F. H. NALDER and E. THOMPSON), 
34, Queen Street, LONDON, E.C. 


Telegrams :—''OCCLUDE LONDON." Telephone No. 124 BANK 


— 1 
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TELEPHONE No. 5077 BANK. TELEGRAMS: “INDICES LONDON." 


WHEATLEY KIRK, PRICE & CO. 


(ESTABLISHED 1850). 


Electrica! Auctioneers, Valuers, 
AND ARBITRATORS. 


Average Annual Valuations exceed £2,000,000 Sterling. 


46, Watiing Street, London, E.C. 


SALES BY AUCTION. 


PRELIMINARY NOTICE. 
HEATLEY KIRK, PRICE & Co., have received 


instructions toSELL BY PUBLIC AUCTION, in the Lots of the Catalogue, 
aran early date (unless previously disposed of by Private Treaty) the modern high- 


c 
PLANT, MACHINERY, STOCK AND STORES 
of a well-known Firm of Manufacturing Electrical Engineers in London. 
Catalogues and further information may be obtained shortly on application to the 


AUCTIONEERS, 46, Watling street, E.C., or Albert-square, Manchester. Telephone: 
5077 Bank. Telegrams : " Indices London.” 


65, SOUTH AUDLEY STREET, LONDON, W. 
MESSRS. PERCY HUDDLESTON & CO, 


In conjunction with 


ESSRS. NORMAN & BOWEN have received instruc- 


tions to SELL BY AUCTION on the Premises as above, on TUESDAY 
and WEDNESDAY, February 1?th and 13th, 1901, and the FIXTURES and 
FITTINGS on WEDNESDAY, 20th February, 1901, at 1 o'clock precisely, the 


VALUABLE STOCK and PLANT of 


an 
ELECTRICAL ENGINEER AND LAMP MANUFACTURER, 


Comprising :— Brass. Wrought Iron and Copper Electroliers, Pendants, Standards 
and Brackets, also 60 Chloride Accumulators in Lead Lined Boxes, 20 Are Lamps, 
3,000 Incandescent Lamps, large quantity of Cable and Wire, Resistances, Switches, 
Holders, Ceiling Roses, Cut-outs, Voltmeters and Ammeters, and a 
10in. RHUMKORFF COIL. 

with Tubes and various accessories, also 44in. Centre Lathe with Compound Rest, 
Tools, &c. ; also Massive Wrought Iron and Brass Gasaliers and Chandeliers, Brass 
and Wrought Iron Candlesticks, Fairy Lamp Holders, Lanterns, Hall Lam 8, 
Standard and Table Lamps, Brackets, &c., Table Ornaments, Plated and China 


Colza Lamps, and Cundelabras, Girondoles and Wall Mirrors, 20 pairs Ormolu 
Candelabras, and numerous other effects. 

On view day previous and mornings of Sale, and Catalogues may be had of the 
Auctioneers, PERCY HUDDLESTON & CO., Electrical and Mechanical Auctioneers 
and Valuers, 72, Finsbury Pavement, London, E.C.; Telephone 555 London Wall. 
Telegrams, ‘‘Sultanship, London,” and NORMAN & BOWEN, Auctioneers and 
Valuers, 624, Aldersgate-street, London, E. C.; nnd on the Premises. 


SECOND AND CLEARANCE SALE.—THE CENTRAL LONDON RAILWAY. 


TO ELECTRIC RAILWAY AND OTHER CONTRACTORS, MINING 
AND PUMPING ENGINEERS, ELECTRICIANS, BUILDERS, &c. 


\ ESSRS. HORNE and Co., are instructed by the Electric 
1 Traction Company (Limited) to SELL, by AUCTION, on the Premises, Wood- 
lane, Shepherd's Bush, on TUESDAY, February 26, and following days, at twelve 
o'clock precisely each day. 

The Remainder of the MACHINERY and PLANT recently used in the construc- 
tion of the Central London Railway, and including one 21ft. and two 12ft. 5in. shields, 
the larger with valves, piping. and erectors, and the smaller with piping only, air- 
driven hydraulic pump for 12ft. 5in. shield, by Hayward, Tyler, 4 Co., hydraulic 
intensifier, 5 H.P. hydraulic driven air pump, 2-ton and 14-ton hydraulic hoists to 
lift 90ft. and 70ft. respectively, all by Hydraulic Engineering Company, five W. I. air 
locks, from 5ft. біп. by 12ft. біп. to 7ft. by 17ft., six Brotherhood air compressors to 
coinpress 700 cubic ft. free air per minute, one Slee ditto for 250 cubic ft. per minute, 
3,000ft. 4in. to біп. Albion-jointed air pipe, Hin, 3in., and 5in. hydraulic pressure 
piping, 20 tons bolts, 12 mining telephones, 60 tons of 50lb. to 601b. contractors’ rails, 
12 sets points and crossings, 500 sleepers, 3-ton steam travelling crane, by Sinith (of 
Rodley), 100 tons C. I. segments, 18 spring ballast trucks, 37 trolleys, various, on liin. 
to din. axles, 10 contractors’ tip waggons, five 3ft. to 6ft. Blackman fans, 15 24in. to 
Эіп. Chapman valves, two Yin, back pressure valves, five 2in. relief valves, numerous 
cocks and fittings, Hin. pulsometer pump, 3in. and ñin. steam separators, 100 Kilo- 
watt 500-volt generating plant, consisting of 40 FN. II. P. semi-portable boiler by Davy, 
Paxman & Co., with Worthington pump. 135 H.P. engine by Willans and Robinson, 
driving 4-pole 100-kilowatt dynamo, switchboard and fittings complete, four 5 Н.Р. 
and two 10 H.P. Westinghouse motors, four tons of cable, three hand drilling 
machines, six portable forges, and the contents of electric stores, also a quantity of 
contractors’, builders’, and decorators’ plant, including two friction hoists by 
Marshall, Sons & Co., 26 J, J. and 1 yard iron skips, sets of 25 and 10-ton tackle, 
blocks, falls, chains, single and double purchase crabs, Tangye's hoists, 3in. centri- 
fugal pump, jubilee rails and sleepers, 2-ton “ Pooley'4" platform weighing machine, 
two W. I. box girders, five and seven tons, 23ft. and 25ft. long T and L iron, 50 Wells’ 
lights, five tar boilers, 450 scaffold poies, 2,400 boards, 600 putlogs, 100 doz. cords, 
two ion rope falls, 12 contractors’ ee 40 ladders, 40 tarpaulins, 30 pair painters' 
5 rainwater pipes, sieves, pails, pans, corrugated iron, and a large assortment 
of effects. 

May be viewed one week previous to the sale, or by order. Catalogues (when 


ready) may be obtained of Messrs. Horne & Co., 8, Delahay-street, Westminster, 
and 85, Gresham-street, Е.С. 


Telegraphic Address: DAMOPHON LONDON, 


Telephone 277 HOP. 


LANGDON-DAVIES ELECTRIC MOTOR C., L- 


101, Southwark Street, LONDON, S.E. 


Gold Medals. 


5595595995 


Manufacturer of 


DRAWING and SURVEVING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Prio 
— PRICE LIST POST FREE. —= 
Address: W. F. STANLEY & GO., Ltd., Telegrams, “ Turnstile London. 
Great Turnstile, Holborn, LONDON, W.C. Telephone, 188 Holborn. 


TENDERS INVITED. 
p9soucH OF 


-———— 


TAUNTON. 


ELECTRICITY SUPPLY EXTENSIONS. 
CONTRACT No. 4. 
TRAMWAY PLANT. 


The Corporation of Taunton invite TENDERS for the CON STRUCTION, 

SUPPLY, and ERECTION, of 
TWO 100-KILOWATT TRAMWAY GENERATORS. 
ONE ENGINE. 
TRAMWAY SWITCHBOARD and CONNECTIONS. 

Specitications and Forms of Tender may be obtained on and after Friday next, 
the sth inst., at the Municipal Buildings, Taunton, on payment of a fee of Three 
Guineas, which sum will be returned on receipt of д bona-tide Tender. А copy of 
the Specification may also be seen (but not obtained) at the offices of the Consulting 
Engineers, Messrs. Kincaid, Waller & Manville, 29, Great George-street, Westminster. 

The Corporation do not bind themselves to accept the lowest or any Tender, and 
the Contractor whose Tender is accepted shall enter into a formal agreement under 
seal, with sufticient sureties, for the due fulfilment of his Contract. 

Sealed Tenders, endorsed Electricity Supply Extensions, Contract No. 4," must 
bo delivered to me at or before 2 pan. on MONDAY, the 25th ү of кши, 1901. 

y order, 
G. H. KITE, Town Clerk. 

Municipal Buildings, Taunton, February, 1901. 


(19 Ub: BOROUGH OF BRIGHTON. 


ELECTRIC LIGHTING. 


NOTICE is Hereby Given that the Council of the said County Borough will receive 
TENDERS from such persons as may be willing to enter into a Contract for the 
SUPPLY, DELIVERY, and ERECTION of CONTINUOUS-CURRENT ARC 
LAMPS and ACCESSORIENS for street lighting. : 

The Specifications and Forms of Tender may be obtained nt my office at the 
Town Hall, Brighton, on payment of the sum of One Guinea, which will be refunded 
on return of the Specifications. &c., accompanied by a bona-tide Tender. 

Sealed Tenders, addressed to me and endorsed Tender for Are Lamps," must he 
left at my office at the Town Hall before 10 o'clock in the forenoon on MONDAY, 
the ?5th day of FEBRUARY, 1901. 

The Council do not bind themselves to accept the lowest or any Tender. 

F. J. TILLSTONE, Town Clerk. 


Town Hall, Brighton, 4th February, 1901. 
CLYDE NAVIGATION. 


TO CRANE MAKERS AND ELECTRICAL ENGINEERS. 
THREE-TON ELECTRIC WHARF CRANE. 


The Trustees of the Clyde Navigation invite TENDERS fora THREE-TON 
ELECTRIC WHARF CRANE for Prince's Dock. ; 

Copies of the General Specitication, with Form of Tender, are to be bad at this 
office from Mr. Geo. H. Baxter, the Mechanical Engineer, or the undersigned, on 
payment of £1 1s., which will be refunded on receipt of a Tender. 

Sealed Tenders, marked Tender for Electric Crane," to be lodged with the 
undersigued not later than MONDAY, 11th March, at noon. 

The Trustees may not accept the lowest or any Tender. 


T. R. MACKENZIE, General Manager and Secretary. 
16, Robertson-street, Glasgow, 
4th February, 1901. 


DOULTO 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, 
POROUS CELLS, 


AND ALL KINDS OF 


Pottery for Electrical Purposes. 


г d. d d d o d" d dd d dd 


LAMBETH, LONDON, S.E. 


& 00. 
Limited. 


ALTERNATE 
OURRENT 
MOTORS. 
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EVERSHED & VIGNOLES. 
ELECTRICAL INSTRUMENTS. 


Makers of all 
kinds of 


LIMITED, 


See Advertisement Monthly 
on opposite page. 


LORAIN STEEL CO.’S— 


TRAMWAY MOTORS, 
ONTROLLERS AND EQUIPMENTS. 


AGENTS FOR GREAT BRITAIN: 


IMPERIAL ELECTRIC SUPPLIES, Ltd., 


Telephone: 
2486 GERRARD, 


86, Charing Cross Road, W. C. 


TENDERS INVITED continued. 
[059 EATON URBAN DISTRICT COUNCIL. 


The above Council are prepared to receive TENDERS for the following Works in 
connection with their Electricity Supply Station, namely: — 
CONTRACT (A) —PRODUCERsS, GAS ENGINES, DYNAMOS and SWITCH- 
BOARD. 


CONTRACT (B).—FEEDER and DISTRIBUTION CABLES, and CONVER- 
SION of STREET LAMPS. 


Copies of Speciflcation and Conditions may be obtained at the office of the under- 
signed on deposit of Two Guineas for each Contract, which will be refunded on 
return of all documents and the receipt of a bona-fine Tender. 

Sealed Tenders, properly endorsed, to be delivered at these offices not later than 
noon on MON DAY. 1sth February, 1901. 

The Council do not bind themselves to accept the lowest or any Tender. 

FRANK WORRALL, Assoc. M.Inst. C. E., District Engineer. 

Council Offices, Long Eaton, 22nd January, 1901. 


ETROPOLITAN BOROUGH OF BERMONDSEY. 


PARISH OF ST. MARY MAGDALEN. 


DUST DESTRUCTOR AND ELECTRICITY SUPPLY. 
CONTRACT No. s. 
The Council of the above Borough invite TENDERS for the following :— 
CONTRACT NO. 8. 
The CONSTRUCTION, SUPPLY, and ERECTION of 
(Section ** A"), MAIN SWITCHBOARD and INSTRUMENTS. 
(Section В”), BATTERY of ACCUMULATORS and ACCESSORIES. 

Npecitications and Forns of Tender can be obtained on and after the 7th inst. at 
the Town Hall, Spa-road, Bermondsey, on payment of a fee of Three Guineas, which 
will be returned on receipt of a bona-fide tender. Specifications may also be 
inspected (but not obtained) at the Offices of the Engineers, Messrs. Kincaid, 
Waller and Manville, 29, Great George-street, Westminster, S.W. The Contractor 
will be required to pay not less than the ininimum standard rate of wages for the 
time being in each trade during the continuance of the contract, and to pay all 
labourers a minimum rate of wages of not less than sixpence per hour. 

The Council do not bind themselves to accept the lowest or any tender, and the 
Contractor whose tender is accepted shall enter into a formal agreement, under seal, 
with sufficient sureties, for the due performance of his Contract. 

Sealed tenders, endorsed ** Tender for Contract No. s, Section ‘A’ or Section B,“ 
as the case may be, must be forwarded to me at or before noon on the 25th day of 


February, 1901. 
FREDK. RYALL, Town Clerk. 


Town Hall, Spa-road, Bermondsey. 
February 6th, 1901. 


HE FFALDAU COLLIERIES COMPANY, Limited, 

Cardiff, require PLANS, SPECIFICATIONS, and ESTIMATES OF COST 

of providing SECONDARY HAULAGE by ELECTRICITY from their working 

faces to the end of their rope haulage, the latter being operated by steam engines 
near the shaft. 

As electric haulage has not yet been successfully Тш dapi in South Wales, the 
Company would require guarantees that the plant will be efficient, absolutely safe 
from danger of explosion in а gaseous atmosphere, and considerably cheaper than 
haulage by compressed air. 

The collieries are at Pontycymmer, near Bridgend, South Wales, aud can be 
inspected by intending tenderers. 

For further information write the Company, Cardiff. 


C. PASS & SON, Lr». 


Bedminster Smelting Works, BRISTOL. 
SELLERS OF 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM JACCUMULATORS. 


Telegrams! ‘Pass, BRISTOL.” Telephone, 675. 


PLANT, &c., FOR SALE. 
Со OF ABERDEEN — ELECTRICITY WORKS. 


FOR SALE. —The Electric Lighting Comittee are prepared to receive OFFERS for 
TWO DIRECT-COUPLED CONTINUOUS-CURRENT WILLANS- 
ELWELL-PARKER SETS 
which they have for disposal. Engines 38 M. F., Dynamos 23kw. (170 amperes аб 135 
volts), together with spare armature to fit either machine and some engine spare 

parts. | 
Particulars, photo, and Form of Tender, can be obtained on application to the 
undersigned. sealed Tenders, endorsed ** Tender for Plant.” and addressed to the 
Engineer, to be delivered at or before noon on FRIDAY, the Ist March. 
The Corporation do not bind themselves to accept any Tender. 
J. ALEX. BELL, City Electrical Engineer. 
Cotton-street, Aberdeen. 


HE BLACRBURN CORPORATION are open to receive 


OFFERS for two WILLANS-SIEMENS 45 KILOWATT CON- 
TINUOUS-CURRENT DIRECT.COUPLED STEAM DYNAMOS, 
voltage 110 to 150, steam pressure 120lbs, together with one spare armature, crank 
shaft, and other spare engine parts. The plant is iu good working order, and is 
being disposed of to make roon for larger units. 

Tenders, addressed to the Chairman of the Electricity Committee, endorsed 
“Nale of Steam Nets," to be delivered at the Town Hall, Blackburn, on or before 
the 22nd February. 

The Corporation do not bind themselves to accept the highest or any tender. 

The plant may be inspected by appointment with the undersigned at the Elec- 
tricity Works, Jubilee-street. 

ALFRED S. GILES, Borough Electrical Engineer. 


, February 5th, 1901. 


ч D.. VotruErER W. 
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PLANT &c., FOR SALE--couinucd. 
EASTERN 


REAT 
G FOR SALE. 


STEAM CRANES, HAND. POWER CRANES, BOILERS, DONKEY 
PUMP, ENGINES. DYNAMOS, ARC LAMPS AND OLD COPPER, &0. 


The Great Eastern Railway Company are substituting Hydraulic Machinery at 
their Parkeston Quay in pince of steam and installing a new Electric Light Plant, 
and are therefore prepared to receive TENDERS for the PURCHASE of the whole 
or Any part of the existing STEAM and HAND-POWER CRANES, &c., aud also 
for the present ELECTRIC LIGHT INSTALLATION. 

The whole Plant can be seen at work at Parkeston Quay on or before the 6th 

roximo, when the new machinery will be brought into use, after that the existing 

lant, which will not be in use, can be further inspected and possession had as soon 
аз the new Plant is working satisfactorily. 

Forms of Tender, with list of articles for disposal, can be obtained from the under- 
signed, and any further particulars required will be supplied by the Engineer at 
this Station. 

Tenders to be addressed to the undersigned, and to be received not later than 
10 a. m. on MONDAY, March 4th, 1901. 

The Directors do not bind themselves to accept the highest or any Tender. 


W. H. PEPPERCORNE, Secretary. 


RAILWAY. 


| Necretary's Office, 
Liverpool-street Station, London, E.C. 


OR SALE.—FOUR SETS of VERTICAL MARINE 
TYPE TRIPLE EXPANSION ENGINES of the Highest Class. 
Two Sets with Cylinders, 22in. by 33in. by 49in., 21in. stroke. 
Two Sets with Cylinders, 22in. by 34in. by 51in., ?1in. stroke. 

These Engines are fitted with Copper and Brass surface condensers, air and 
circulating pumps, and will indicate about 1,800 H.P., with & boiler pressure of 
155108. per square inch, and running at a speed of 250 revolutions per minute. 

They have done very little work, are exceedingly well finished, and are practically 
equal to new. They are of modern type and very economical in steam consumption, 
and are splendidly adapted for marine pu or stationary work, mill driving or 
large power installations They were built for the British Admiralty by the Naval 
Construction and Armaments Co., Barrow, and at the Government Decor 
Sheerness, These engines will be disposed of for immediate sale at extremely low 
prices. 

P. For further particulars apply to WAKE and CARR, Darlington, or THOS. W. WARD, 
Sheffield. 


OR SALE.—EIGHT LARGE LOCOMOTIVE TYPE 


STEEL BOILERS, built for the British Admiralty, for a working pressure of 
150lbs. per square inch. These boilers have been indicatin Te 500 H.P. each. 
There are from 362 to 459 tubes in each boiler. Length overall about 16ft., diameter 
of barrels about 7ft. Grate area 190 square feet. These boilers are in splendid con- 
dition. Will sell together or separately, and for immediate sale, very low prices 
c to WAKE and CARR, Darlington, or THos. W. WARD, 

e 


APPOINTMENTS VAOANT. 


|] UNDEE GAS COMMISSIONERS. 


CORPORATION LIGHTING and TRACTION STATION. 


VACANCY for SHIFT ENGINEER, commencing salary £2 5s. per week: 
Applicants must have had thorough theoretical training, also experience in Continu- 
ous-current Three-wire еши Stadion, and be capable of taking charge of a 
shift and keeping all Station records, &c. 

Applications, stating age, past experience and qualifications, together with copies 
of testimonials, to be sent to the undersigned not later than WEDNESDAY, 
February 20th, 1901. 

WALTER H. TITTENSOR, City Electrical Engineer. 

Dudhope Crescent-road, Dundee. 


OUTSIDE MANAGER AND ENGINEER. 
N OUTSIDE MANAGER AND ENGINEER is required 


for a large power-distribution system in the North of England, s i 

three-phase high-tension current. d : карр! 

The duties will comprise the general supervision of all construction work outside 
the Power House, consisting of the erection of sub-stations, the laying of cables, 
and the installation of motors in manufacturers’ works, together with all corre- 
spondence incidental thereto. 

Liberal salary and excellent prospects offered. 

Applications, stating age, experience and salary required, to be sent to О. S. E., 
Electrician Office, Salisbury-court, Fleet-street, London. 


WANTED, CHARGE ELECTRICIANS and SWITCH- 
BOARD ATTENDANTS for large Electric Tramway Installations. 

Charge Electricians and Switchboard Attendants are required in connection with 
extra high-tension power station and substations operating Corporation Electric’ 
Tramways. Previous experience with high-tension currents essentia] 

Applications, giving details as to age, previous experience, and present salary, to 
be sent to C. S. A. 1,701, Electrician Office, Salisbury-court Fleet-street London not 
later than FEBRUARY 11th, 1901 


J. W. BARNARD, 
Offices: 4, GREAT WINJEZSTER ST, £.0. 1 
QRACE BA 


Warehouse: 8, Great Winshester S:., 8 J. 
Sale or Hire, 


(For Recharging and 
MANUFACTURED BY THE 


Repairs. 
ELECTRICAL POWER STORAGE C0., Ld., 


Battery Makers by appointment to E.M. the QUEEN, 


WULCANISED INDIARUBBER 


Electric Light Gables. 


VEU Ж A 
ЖЕР = 


^ е б 
$ м: . Tu. 
Coa oot MU 
— нес a 


QREENGATE 


~ 


RUBBER AND CABLE WORKS, SALFORD. 


I. FREANKENBURG. L, MANCHESTER. 


LONDON OFFICE : 
128a, Queen Victoria St., E. G. 


Large Stock. 


GLASGOW: Messrs. J. & A a | Agents for 


62, Robertson St., Scotland. 


Prompt Delivery. 
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CHEAP PREPAID ADVERTISEMENTS 


relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in TRR ELEC- 
TRICIAN " at the following special low rates : 

Three Lines and under ER dos .. 718. 6d. 

Per Line after E As сае Jag 6d. 
Nine Words to the Line. 


SITUATIONS VACANT AND WANTED, &c. 
ANAGER WANTED with good technical and commer- 


cial experience for an incandescent electric lamp business. Knowledge of 
German an advantage but not essential. Salary from t350 to 6500, according to 
qualifications. — Address М. P., care of Fielding's. 43, Old Queen-street, Westminster. 


ANTED, for large Colliery in Yorkshire, an ELEC- 

Ў TRICIAN, one acquainted with all kinds of Colliery work and well up in 

wiring. — Apply. with references, to COLLIERY, Electrician Office, Nalishury-court, 
Fleet-street, London. 


ANTED, an ELECTRICAL TESTING ENGINEER, 


accustomed to commercial testing of large Generators and Tramwava r- 
уар 


tus.—Apply, ria a Meal la £e, &c., to TEST, Electrician Office, Salisbury- 
court. Fleet-street, London. 


ANTED ELECTRICIAN to take charge of Gas Engine 

and Dynamo. Must be steady, with good references ; abstainer preferred. 
—BARNARD's THEATRE, Woolwich. 

ANTED ASSISTANT ELECTRICAL ENGINEER 

for neighbourhood of Cape Town, South Africa. Must be conversant with 


high and low-tension systems, Salary €20 per month. Second-class passage paid. 
—Apply by letter, stating qualifications, to DAVIS & ХОРЕК, 54, St. Mary-axe, London. 


Y 0 

ANTED a first-class ELECTRICAL MAN to take 
charge of Electrical Department in firm making Dynamos and Motors 
up to 100-н.р., also electrical cranes. Must have had good undeniable experience 
in Works and Drawing Office, and be able to make liis own designs and caleulations, 
and to superintend workmen. Applications, which will be treated in contidence, to 
give age, detailed experience and references. Salary to commence £200 per annum. 

Address N. T. S., Electrician Office, Salisbury-court, Fleet-street, London. 


mo cED MA e ee лысы: 
W ANTED, PARTNER, to join present Manager in taking 

_ over and extending installation department of one of the oldest established 
Electrical Contracting and Manufacturing Firms in the North of England. —Apply, 
8,891, Electrician Office, Salisbury-court, Fleet-street, London. 


UNIOR DRAUGHTSMAN WANTED, capable of plot- 

ting mains on maps, and of undertaking general work in the drawing office. One 
with some technical knowledge of electricity еее ADD. stating age, experi- 
ence, and salary required, to ENGINEER, 27, Osborn-street, Whitechapel, E. 


ANTED DRAUGHTSMAN, one used to the design 


of small electrical apparatus preferred. — Write, stating experience and 
salary required, to DOREN,” c/o Fielding’s, 43, Old Queen-street, S. W. 


LECTRICAL TESTIN G.—VACANCY for an 


IMPROVER. No premium required. Salary after first year. Technical 
rea de essential. T. V. 41, Electrician. Office, Nalisbury-court, Fleet-street, 
ndon. 


]'ERMANENCY. — TRAVELLER, smart active young 


fellow, WANTED for large Electrical Accessories Supply House, London and 
Suburbs. Preference given to one with actual and good connection. Salary and 
commission. Letters only, with full particulars asto salary, &c., required, to S. &. P., 
Electrician Office, Salisbury-court, Fleet-street, London. 


\JEVERAL young men wanted as SWITCHMEN in a 


direct-current and three-phase sub-station. A good opportunity for ining 
55 Wages 30s. per week. — Reply, stating age, and experience, to S. V. 3,026, 
Electrician Office, Salisbury-court, Fleet-street, London. 


IREMAN WANTED at once, with knowledge of 


electric lighting, bells, &c¢.—Apply, JACKSON BROS., Broadway, Plaistow, E. 


— 


EQUIRED at once, WIREMEN-FITTERS. Reply by 


Pond letter, giving particulars, 3595, Electrician Office, Salisbury-court, Fleet-street, 
on. 


—————————————————MÁ— : 
MABINE ENGINEER (33), 12 years' sea service, 7 of 


which as Chief, 2 years experience with water-tube boilers and Corliss valve 
enr, wishes post as Mechanical Engineer in electric lighting or power station. — 3901, 
slectrician Office, Salisbury- court, Fleet-street, London. 


DERE NAE л л MK PCIE ER 
DVERTISER (aged 38) with eight years' experience in 
marine and railway electrical engineering work desires a change. Could 
supervise erection and take charge of country house installation. Thoroughly at 
home on engines, dynamos, boosters, batteries, arc and search light, Kc. Will give 
pon of £5.—Address G. E. A., Electrician Office, Salisbury-court, Fleet-street, 
don. 


CS 
(JBARTERED ACCOUNTANT having excellent offices in 


Victoria-street, Westminster, has room for a Company. Secretarial work 
could be arranged for.—Apply, by letter, to C. A., Kellys Advertising Offices, 


24, Tothill-street, Westminster, S. W. 


- — 


— 
—— ——— 


RIVATE COACHING given in Electrie Light and Power 


Work by practical station engineer South London. Address, 3 tricia: 
Office, Salisbury-court, Fleet-street, London. ess, 3,904, Electrician 


— 


EN GLISHMAN, with extensive offices in Brussels, is open 


to arrange for one or two additional AGENCIEN.—A(ddress, LEX, 70 
Berners-street, London, W. | ' ан 


—p ᷑ ..;—ñ:ñ ꝝ: —ꝝ.——ñ ——ñũ k ̃—— QU IN IUE — URP MU EIE E IUE E E EE) 
JJ) e I — ———.— 
A CONTINENTAL WIRE-DRAWING MILL in brass: 
«а. tombak, bronze and copper require а reliable RE OSE? ‘IVE for 
United Kingdom. Reply, in Genin to M. S Electric OPE Salle 
court, Fleet-street, London. 


THE EASTERN TELEGRAPH COMPANY, LIMITED. 


NOTICE is Hereby Given that an EXTRAORDINARY GENERAL MEETING 
of the Eastern Telegraph Company, Limited, wil be held at WINCHESTER 
HOUSE, Old Broad-street, in the City of London, on WEDNESDAY, the 13th 
instant, at 2.30 o'clock. p.m., for the purpose of contirmimng as a Special Resolution 
the mu ned Resolution, which was passed at the Extraordinary General Meeting 
of the Company held on Monday, the 2sth January last. 

“That the Articles of Association of the Company be and they are hereby 
altered in manner following: that is to sav, there shall be added on to the 
end of the 104th of such Articles the following words, namely :— 

‘Every past, present and future Director who has been or is or shall 
become a Director of any other Company as the nominee of this Company 
may, in addition to any remuneration received by him under the pre- 
ceding provisions of this Article, also retain for his own benefit any re- 
muneration to which he has become or may hereafter become entitled as 
à Director of such other Company, whether his qualifiention for such 
Directorship shall or shall not be held by him in trust for this Company.“ 

By order of the Board of Directors, 
GEORGE DRAPER, Secretary. 

Winchester House, Old Broad-street, 

London, E.C., 6th February, 1901. 


HE ST. JAMES’ AND PALL-MALL ELECTRIC 
LIGHT CO, (Limited). 


NOTICE is Hereby Given that the SHARE TRANSFER BOOKS of this 
Company will be CLOSED from February 6th to February 20th, both days inclusive, 
preparatory to the payment of dividends for the half-year ending December 31st, 1900. 

By order, 
Е. J. WALKER, General Manager and Secretary. 
. Carnaby-street, Golden-square, W., February 1st, 1901. 


HE BOURNEMOUTH AND POOLE ELECTRICITY 


SUPPLY COMPANY (Limited). 


NOTICE is Hereby Given that the TRANSFER BOOKS and REGISTER of 
MEMBERS will he CLOSED from the 6th to the 15th inst., both days inclusive, 
ери to payment of the Dividend on the Preference Shares of the Company 
or the half-year to the 31st December, 1900. 

By order, 
H. B. RENWICK, Secretary 
Moorgate-court, Moor tpar; 
London, E.C., 4th February, 1901. 


BUSINESS FOR DISPOSAL, 


O BE DISPOSED OF as a going concern, very 

remunerative ELECTRICAL CONTRACTING BUSINESS. Net profits, 
£400. Capital required about £750. Every investigation. Principals only.— 
Address A. 40, care of Charles Birchall, Ltd., Liverpool. 


WANTED and FOR SALE. 


ANTED;,'LAMP TOPS, with Platinum, Scrap Platinum, 


&c.—EDEY & Co., 29, Ludgate-hill, London, Е.С. 


ANTED, NEW or SECONDHAND STEAM ENGINE 


and DYNAMO, either direct-coupled or belt-driven engine, to develo 
46 B. H. P. with steain-pressure of 100lbs. The dynamo, preferably compound- 
wound, to develop 110 volts, 190 amperes. —/AXON PORTLAND CEMENT Co., Ltd., 
Cambridge. 


— Á—M 


NEW TELEPHONE CABLE (about 3 miles) seven pair 


1/18's, air space, lead covered and armoured. Offers invited.— Write R. A. 
CHATTOCK, Esq., XI. I. E. E., City Electrical Engineer, Town Hall, Bradford. 


wa a 
OR SALE 100kw. E.C.C. ALTERNATOR, 2,000 volts, 
420 revs., 50 periods, belt driving; good order, very low price.—Apply 
Electricity Works, Woolwich. 


CCUMULATOR CHARGING.—C. H. CATHCART 


and CO., having ш specially adapted for this purpose, Charge Cells of all 
sizes promptly, thoroughly and cheaply. Terms on application. Accumulators on 
Hire for temporary lighting, experimenta] uses, &c.—3, Dorset-buildings, Salisbury- 
square, Fleet.street, E.C. (Telephone No. 200.) 


SECONDHAND 


ELECTRICAL MACHINERY. 


Messrs. THOMPSON, SON & OO., of New York, have 
а LARGE QUANTITY of 
DYNAMOS, MOTORS, SWITCHES, ARO 


LAMPS, ENGINES, BCILERS, &0., &o., 
in Stock, of Standard makes, for Immediate Delivery. 


COMPLETE EQUIPMENT FOR ELECTRIC LIGHTING 
PLANTS OR STREET RAILWAY SERVICE. 


Write for Catalogue and particulars to— 


D. O., Electrician Office, Salisbury- W H MERRIMAN 39, Wiotoria t., 
a a 9 LONDON, . . 


THE ELECTRICIAN: 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, AND SCIENCE. 


— — — — — ———— 
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Mr. Monpzr's Paper on Capacity in Alternate Current 
Working" has еуоКей a most interesting letter from Dr. 
Maurice ve Hoor, which we publish in our correspondence 
columns this week This letter constitutes an important 
contribution to the discussion which will be resumed at the 
Institution of Electrical Engineers next Thursday. Dr. DE 
Hoon joins issue with Mr. Мовреү in some of the main 
points of his Paper, and his views, supported as they are 
by figures derived from actual experience, should have con- 
siderable weight. Mr. Мовркү and Dr. DR Hoor will each, 
no doubt, have many supporters, and the proceedings at next 
week's Institution meeting promise to be of unusual interest, 
even if the ever-recurring question of priority raised by Prof. 
AvnroN is not further discussed. 

— 

Tae Electro-Chemical Co. of St. Helen's, Lancashire, is 
certainly an unfortunate company. Formed in 1895 to pur- 
chase and work the Richardson and Holland patents for the 
electrolytic production of alkalies and chlorine compounds, 
it made its first mistake by paying too high a price for the 
patent rights of an imperfect process. The process had, 
it is true, been at work upon an industrial scale for some 
months previously, at Snodland in Kent, and such high 
authorities as the late Prof. Horxinson and Mr. James 
. BwiNBvRNE had reported favourably upon it. Never- 
theless the process was found to be unsatisfactory in 
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operation when transferred to the larger works at St. Helens, 
and the history of the company has been one long series of 
disappointments for the original shareholders. A year ago 
the company was reconstructed and further capital raised in 
order to alter and extend the electrolytic plant in accordance 
with the plans of Dr. Laurie, the then general manager. The 
original process had been a non-diaphragm gravity process 
(see The Flectrician, February 12, 1897), and Dr. Гасне’ 
improvement seems to have consisted in the addition of a 
diaphragm to the original cell. 

Тн» improved process has, however, failed to realise the 
expectations based upon it, and a report from Dr. Laur, 
dated December 19, 1900, and another from the directors of 
the company, dated January 4, 1901, have been circulated 
amongst the shareholders. Dr. Laurie considers the non- 
success of his improved process to be due to the unreliable 
quality of the carbon anodes supplied by the Acheson Graphite 
Co. of America ; but the directors themselves are evidently less 
certain on this point, and doubt whether even with durable 
anodes the process can be worked so as to yield a satisfactory 
profit on the invested capital. A meeting of the shareholders 
of the company is to be called shortly in London in order to 
consider the future policy, and it would seem likely that this 
shareholders’ meeting may decide that it will only be throw- 
ing money away to experiment further with either the old or 
the improved processes. 


eee 


TE disagreement between the London United Tramways 
Co. and theauthorities of Kew Observatory has entered upon 
а new phase. At last, after weeks of paper warfare, matters 
have taken a practical turn, and, in à moment of luminous. 
inspiration, it has occurred to someone that it would be a good 
plan to make trial runs of the electric cars, to see what would 
be their effect on the precious instruments at Kew. Accord- 
ingly, what might have been done in the first instance has 
been resorted to in the last. Cars have been run night after 
night in increasing numbers with the object of obtaining 
practical data upon which the Board of Trade will, we hope, 
be able to make up its mind what to decide in this vexatious 


matter. 
— — 


As chairman of the committee of opposition to the pro- 
posed new electric tramways in the west end of London, 
Lord Кіхмостл, sends a letter to The Times of the 6th inst., in 
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which he states that ''the introduction of tramways into 
well-inhabited districts almost inevitably brings about great 
depreciation in the value of residential and other property.” 
This is quite the popular view of the matter, and it may seem 
justified to some extent by the history of horse tramways in this 
country. But we would respectfully point out to his lordship 
that with electric tramways the results are quite different ; 
indeed, they are the very opposite. Wherever the cleanly 
and well-lighted trolley car has been introduced, either in 
this country or abroad, neighbouring property has actually 
appreciated in value. We commend this aspect of the ques- 
tion to Lord KN NOULL. and to all other imperfectly-informed 
opponents of electric traction. 
— 

Mz. Н. A. Номрнвкү contributes this week an interesting 
reply to the leading article in our last issue, in which we 
commented on his able Paper on the use of gas engines in 
central stations. We welcome the additional defence of gas 
engines implied in the terms of his letter, for we are as 
desirous as anyone that obstacles to the displacement of the 
steam engine by the far more efficient internal combustion 
engine should speedily be removed. It has never been our 
wish to champion steam as against gas plant, but candour has 
always compelled us to admit that, in spite of its many 
glaring elements of inferiority, the steam engine has a firm 
hold on the premier place. If Mr. Номрнвкү and other 
energetic gas engineers can do anything towards elevating 
the gas engine to that chief place, every electrical engineer 
will have reason to be grateful. 


— рнланаы» 


WE аге not so unacquainted, however, as Mr. Номрнвкү 
appears to think, with the use of gas engines in electricity 
works ; the vicissitudes of this type of station, indeed, have 
been attentively watched by us since its inception. It was 
not without reason, therefore, that we expressed the view that 
the starting of large gas engines cannot be carried out so 
simply and expeditiously as is the case with a steam engine. 
A gas engine is essentially not a self-starting engine, whereas 
a steam engine is. The gas engine requires to be started by 
some auxiliary process, such as by using compressed air, or 
by secondary batteries motoring the dynamo, or by auxiliary 
explosion valves. Even compressed air is not always satis- 
factory, we have heard more than once of starting having 
been seriously delayed through a leak having arisen in the 


compressed air reservoir. 
— ili À— 


REFERRING to the other points raised in Mr. Humpurey’s 
letter, we may notice that his reason for having ignored ordinary 
coal gas carries with it as а necessary consequence that 
the gas generator must be adjacent to the electricity works. 
Where gas transmission is adopted, the richest possible gas is 
clearly the only kind admissible. Were gas engines to be 
universally employed in electricity works, it would not 
be desirable everywhere to erect gas producers close to the 
works. Mr. Humpurey’s figures do not convince us: we still 
believe that a 100,000 н.р. gas-driven station in a residential 
district would be an intolerable nuisance, especially if the 
gas producer were to be annexed to the station. If we may 
add one item to Mr., Humpmrey’s list of figures, we would 
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remind our readers that producer gas contains a large per- 
centage of carbon monoxide, and that that ingredient is a 
violent poison. Moreover, gas-engine exhaust, although less 
in quantity than steam-plant chimney-exhaust, has a peculiar 
quality that is as disagreeable as it is unmistakable. 

Tue plating of articles wi h nickel by electro-deposition is 
now a very important minor industry, thanks to the extent to 
which such nickel-plated articles are used in the manufacture 
of cycles. The production of satisfactory deposits of nickel 
from solutions of the sulphate or chloride salts of nickel and 
ammonium'is comparatively simple, if low current densities 
be used, and if the deposit be not permitted to grow to any 
appreciable thickness. Should it be desired to hasten the 
operation by using currents of greater intensity, or to obtain 
thick coatings of nickel, difficulties are met with, and the 
physical characteristics of the deposited metal change. 
The electro-deposited metal becomes foliate in structure, 
and for ordinary purposes the deposit becomes useless. 
Some years ago, Foerster stated that he had overcome the 
difficulty by using solutions of the sulphate at temperatures 
between 50°C. and 90°C., with a fairly high current density. 
Full details of his investigation were given in our issue of 
October 8, 1897. The January number of the Mlektrochemische 
Zeitschrift states that the time required for electro-depositing 
coatings of metallic nickel has now been still further reduced, 
and that deposits Imm. thick can be obtained in eight to nine 
hours as compared with 194 to 258 hours by the older methods 
of working. The deposit is homogeneous and malleable, and 
thick plates of the metal can be obtained by the improved 
method possessing all the characteristics of metal produced , 
by metallurgical processes of manufacture. 

Ir is considered that this reduction in the time required for 
obtaining electrolytic deposits of metallic nickel, will lead to a 
great increase in its use in electrotyping and type-casting 
works, as copper or type metal faced with nickel, will stand 
longer use than the unprotected metals. For ordinary nickel- 
plated goods, it is stated that two or three minutes in the 
bath, using the improved method, will suffice to give a coat- 
ing of nickel of the requisite thickness. The article from 
which these notes are drawn would have been of much greater 
value if further details had been given concerning this improved 
method; but these are withheld, and one is only incidentally 
led to infer that the improvement relates to the composition 
of the plating bath. Possibly the process depends for its 
success upon the use of some double salt of nickel which has 
hitherto been overlooked by practical electro-chemists. Upon 
electrolysis, double salts yield a complex anion, and the depo- 
sition of metal at the cathode usually occurs, not as a primary 
electrolytic action, but as a secondary chemical action, due to 
the instability of this complex anion under the conditions 
obtaining in the cell. Metallic deposits obtained in this way 
generally exhibit the characteristics of the metals to a higher 
degree than the deposits obtained by direct ‘electrolytic action. 


mu — 


Іх a recent issue (see The Electrician, November 2, 1900) 
we gave a detailed account of the industrial production of 
oxygen and hydrogen by electrolysis. Many forms of 


THE ELECTRICIAN, FEBRUARY 8, 1901. 


electrolyser have been devised and patented for carrying out 
the electrolysis of water. The more successful of these utilise 
iron as electrode material, with caustic soda solution as 
electrolyte, and incomplete metallic diaphragms. In the 
issue of the Elektrochemische Zeitschrift for January, 1901, a 
new form of electrolyser devised and patented by Өсноор is 
described, and it is stated that this form has been working 
upon a small industrial scale for some months in 1900 with 
satisfactory results. The electrolyser differs from those 
referred to above in the absence of diaphragms, and 
in the use of an acid electrolyte. Lead is used for 
constructing the cells, which are entirely closed, and 
for the electrodes. The formation of lead peroxide at 
the anode causes a back E.M.F. equal to between 2°5 and 
8:0 volts. This defect is held to be more than counterbalanced 
by advantages which are unfortunately not enumerated. The 
yield of oxygen and hydrogen is stated to be 68 and 136 litres 
per electrical horse-power hour respectively. (The original 
article gives 186 and 68, but this is obviously a slip.) This 
yield may be compared with that of 108 litres of H at 
Brussels, 107 litres of H. at Rome, and with the theoretical 
figure of 204 litres per electrical horse-power hour. If 
these figures be correct the Schoop electrolyser possesses 
& higher energy efficiency than the Garuti type with metallic 
diaphragms. In order to remove traces of acid moisture 
carried over by the gases they are passed through milk 
of lime wash vessels before passing to the respective gas- 
holders. The purposes for which the oxygen and hydrogen 
gas obtained from water in this way may be used, were 
discussed in our issue of November 2nd last. 


— Аааа 


Ir does not fall to the lot of all inventors to obtain such a 
complete grasp of a difficult problem as Prof. Suasy has done 
in the subject of selective systems of wireless telegraphy. 
His description of the system published in & recent issue is & 
delightful example of successfully applied reasoning. While 
methods based on simple syntony between the waves them 
selves are being perfected, it is interesting to note how other 
inventors are attacking the problem in another direction, 
basing their methods either on what may be termed the 
electmic fire-alarm principle or on the Delaney multiplex 
telegraph. An example of the former is afforded by an 
article by Herr Anpers Burr, in another column of this issue, 
and of the latter by the device of Messrs. Comen and CoLx- 
referred to briefly in a note some time ago. Unfortunately, 
the greater number of such inventions do not survive the 
test of actual experiment ; but occasionally they offer useful 
suggestions to others working at similar and kindred prob 
lems. The development of a type-printing Hertzian wave 
telegraphy may still be a dream of the future, but attempts 
at its realisation even now are not to be discouraged. 

— ——— ä üU 


Correspondence.— Pressure on our space compels us to 
hold over а letter from M. Emile Guarini on his experiments 
in wireless telegraphy between Brussels and Malines. 

Cycle Engineers Institute. —At an ordinary general meeting 
of this Institute at Birmingham yesterday, Mr. R. A. Marples 
read a Paper оп “ The Utilisation of Pestis Power Trans- 
mission in Factories.” 
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Electric Traction on the Underground.—We are authorised 
to state that the recommendation of the committee, including 
Sir William Preece and Mr. Thomas Parker, will be con- 
sidered next week, at а meeting which has been arranged of 
the boards of directors of the two railway companies working 
the Inner Circle. 


The London School Board and Scientific Education.—At its 
weekly meeting last Friday the London School Board 
unanimously decided to appeal against the judgment of 
Mr. Justice Wills and Mr. Justice Kennedy in the case of 
Regina v. Cockerton, in which it was decided that the Board 
could not apply the rates to the maintenance of science and: 
art classes. 


The Pacific Cable.—It was announced by The Times Mel- 
bourne correspondent on Wednesday that Mr. Joseph Cham- 
berlain, M.P., had notified the New South Wales Government 
that Canada, in view of the concessions granted by some of 
the Australian States to the Eastern Extension {Telegraph 
Company, is reconsidering her position as a contracting: 
partner in the Pacific cable project. 


„Royal Society.—At yesterday's meeting it was resolved 
that & dutiful address of condolence and homage should 
be presented to His Majesty the King.—Among the Papers 
down for reading were: Тһе Boiling Point of Liquid 
Hydrogen, determined by Hydrogen and Helium (Gas. 
Thermometers, by Prof. Dewar, and The Integration 
of the Equations of Propagation of Electric Waves,” by 
Prof. Love. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia—Cyprus ............... June 21, 1899 ... — 
Parí—Maranham ............... Маг, д, 1900 — 
Cayenne Pinheiro à Nov. 26, 1900 ... — 
Pernambuco—Ceara ............ Nov. 29, 1900 — 
Marseilles— Barcelona Jan. 7, 1901 — 
Shanghai—Amoy  ............... Jan. 17, 1901 ... — 
Havre Water ville Jan. 19, 1901 ... Feb. 2, 1901 
Malta Tripoli ..............7...... Jan. 24,1901 ... Feb. 5, 1901 
Singapore—Banjoewangie ...... Jan, 25, 1901 ... Feb. 1, 1901 


Postponement of the International Telegraph Conference.— 
All arrangements had been made for the holding in London, 
on May 16th and subsequent days, of the tenth International 
Telegraph Conference, under the presidency of Lord. 
Londonderry. The meetings of the delegates appointed by 
the States subscribing to the St. Petersburg Convention were 
to have been held in the Examination Hall of the College 
of Physicians and Surgeons in London. In consequence of 
the national mourning it has now been decided to postpone 
the Conference until next year. 


Works Management.—The first of the series of six lectures 
to the Institution of Junior Engineers on Works Manage- 
ment" was delivered at the Westminster Palace Hotel last 
Tuesday evening by Mr. A. H. Barker. The appreciation 
of the arrangements made by the Institution for the delivery 
of these lectures was manifest from the very large number 
present. The chairman (Mr. Percival Marshall), in opening 
the proceedings, referred to the opportunities which those 
attending would have in the discussion at the close of each 
lecture for obtaining special information bearing on their own 
particular work. The lecturer’s introductory remarks dealt 
with the general state of organisation in this country, with 
special application to engineering firms. The causes of our 
present position in the market, questions of experience, and 
selling power of products were then treated. The best methods 
for dissection of orders and of providing continuous work for 
operatives engaged attention. An analysis followed of the 
number of employés in different shops and of machines used, 
with prices of equipment. Curves were exhibited showing the 
relative cost in each case of machine tools, fitters’ tools, &c. 
The questions of buildings, driving power, electrical versus 
mechanical driving were considered, and the lecture concluded 
with some figures relating to the determination of various par- 
ticulars in connection with the size of steam engines and 
boilers. The next lecture takes place on Wednesday, the 
20th inst. 
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Plant for Copper-Coating Carbons.—A new machine for 
plating carbons automatically and continuously, having а 
capacity of 120,000 carbons per day, was installed last autumn 
by the United States Carbon Co., of Cleveland, Ohio, in order 
to meet the constantly growing demand by this new company 
for copper-coated carbons, and it is, says the New York 
Electrical World, one of the most ingenious pieces of 
mechanism employed in the electrical industry. The 
principle of the machine, our contemporary continues, is 
simplicity itself. The carbons to be plated are deposited 
in large quantities in a hopper, from which they are taken 
by a revolving drum and automatically fed to 3,000 
individual holders, carried on a continuous chain belt. The 
holders, in circuit with the electrical current, carry the carbons 
for a distance of 175ft., through 14 plating tanks, being taken 
from one tank to the next over large idler wheels. After pass- 
ing through the plating tanks, the carbons pass through three 
tanks containing hot water, for boiling out the copper salts 
and fixing the colour of the copper coating. The endless belt 
carrying the carbons then returns over the head, through the 
drying chambers, and, after registering on the counter, the 
carbons are automatically discharged from the holders on toa 
conveyor, which carries them for a distance of 50ft. to the 
packing room, located in one of the large buildings recently 
added. Among the electrically operated labour-saving devices, 
such as acid pumps, syphons, &., used in connection with the 
machine, is a small double trolley motor car, for lifting and 
moving any gne of the large plating tanks when it is necessary 
to clean it. This car is notable for the extreme compactness 
and simplicity of its design, using but one 10 н.р. ironclad 
motor for propulsion forward or back, lifting and lowering 
the tanks and the various operations required. 


Fatal Fall of Telephone Wires in Liverpool.—On Monday 
evening last a considerable fall of overhead telephone wires 
occurred in Liverpool, owing to the snowstorm. Many of 
these wires fell across the trolley wires of the tramways, 
causing great havoc and killing two persons and injuring а 
number of others. The Times gives an account, which, we 
have ascertained is substantially correct as to technical and 
otHer details, and from which we extract the following par- 
ticulars :—The view of Mr. Bellamy, the general manager of 
the Liverpool Corporation Tramways, is that the half-melted 
snow, which had been falling more or less during Monday 
afternoon, stuck to the thin telephone wires, which became 
so heavily weighted that they fell in several parts of the city 
in the evening. In Pembroke-place a bunch of about 50 wires 
fell across the trolley wires charged with the very strong 
current employed for the tramways. The snow acted as a 
conductor, and as pedestrians came in contact with the 
wires, which could not be seen in the snow and darkness, they 
were subjected to shocks. In some instances the wires coiled 
round 'the people, and their agonised cries attracted large 
crowds. The sufferers were taken to the Royal Infirmary 
in the immediate neighbourhood. The current was turned 
off as soon as possible, but there was some delay because the 
telephonic communication with the generating stations had 
naturally broken down owing to the fall of the wires. 
Mr. Bellamy added that another bunch of 20 to 30 telephone 
wires fell about the s&me time over the trolley wiresin Lodge- 
lane, Toxeth-park, but so far as he could learn nobody was 
hurt there.” There was also a fall of telephone wires at the 
top of Islington (Liverpool), and several persons were 
entangled, but were liberated uninjured. Mr. Bellamy himself 
had а narrow escape. 


The Jungfrau Railway.—In spite of rumours to the con- 
trary, says Engineering, the work on the Jungfrau railway so 
far continues without avoidable interruptions. Operations were 
recommenced in October, after the tourist season was over, 
provisions and blasting materials having meanwhile been stored 
up near the Eiger glacier, to last the 80 or 90 men during the 
winter. On the occasion of the visit of the Institution of 
Electrical Engineers in August, 1899, the Rothstock station at 
2:89km., 2,522metres (8,295ft.) above sea level, had just been 
opened. When tunnelling was recommenced in November, 
1899, all spoil had to be taken back to the side gallery at the 
Rothstock. By the middle of May, 1900, the work had been 
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pushed to 3:863km., a length of 478 metres (1,552ft.) having 
been added in six months and a-half, at the rate of almost 
10ft. per day, reckoning 25 working days per month. No 
side gallery for the removal of the blasted rock can be cut 
before 8:630km, is reached; that means another 270 metres 
of tunnelling. Ав it would have been impossible to maintain 
the tourist service while the spoil cars were constantly 
coming down from the front to be sent up again, operations 
were suspended until late in the autumn, as work can be 
carried on during the winter months, in spite of the 
severity of the weather, whilst the tourist season is 
limited to a few months. To facilitate the transport of 
the blasted rock—the gradient is 25 per cent.—a wire-rope 
telpher service, driven by electric motors, has been established 
in the tunnel. 8,680km., where the side gallery is to be 
pierced, will be reached by the end of January, it is hoped. 
The tunnel will then be pushed up to the next projected 
station—Eigerwand—at 44km, 2,867:6 metres (9,400ft.) 
above sea-level; and, as there will be an outlet for the 
spoil at the new side gallery, operations will probably 
continue during next summer without interference with the 
tourist traffic. Eismeer Station is to follow at 98km. 
and at an altitude of 3,161 metres (10,370ft.) above sea-level 
This, our contemporary adds, will be the highest railway 
station in Europe. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &o. 


TO-DAY (PRIDAY), February 8th. 
PuysicaL SOCIETY. 

J рт. Annual General Meeting in tlie Rooms of the Chemical Society, 
Burlington House, when the President will deliver an address. 
An Ordinary Meeting will follow, at which Prof, R. W. Wood will 
read а Paper on “ A Mica Echelon Grating.” 

INSTITUTION OF MECHANICAL ENGINEERS. 

S p.m. Extra Meeting at Storey's Gate, to take the adjourned 
discussion on Мг. Н. A. Humphrey's Paper on Power Gas and 
Large Gas Engines for Central Stations.” 

INSTITUTION OF JUNIOR lÉNGINEERs. 

8 p.m. Meeting at the Westminster Palace Hotel. Paper to be read: 

‘Electric Power Supply in the Metropolis, by L. F. Awde. 
Roya. INSTITUTION. 

9 p.m. Evening Discourse by Prof. G. H. Bryan, F.R.S., on History 

and Progress of Aerial Locomotion.“ 
SATURDAY, February 9th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

3 p.m. Students’ visit to the generating station and depót of the 

Central London Railway Co., Shepherd’s Bush. 


MONDAY, February 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS.— NEWCASTLE-ON-TYNE SECTION. 
Meeting at the Royal College of Sience, Newcastle. 
TUESDAY, February 12th. 
[NSTITUTION OF ELECTRICAL ÉNGINEEns.—MANCHESTER SECTION. 
7:30 p.m Meeting at Owen’s College, Manchester. Paper to be 
read: “ Direct-Current Generators," by Sydney H. Short. 
WEDNESDAY, February 13th. 
INSTITOTION OF CIVIL ENGINEERS, 
2:90 p.m. Students’ visit to inspect the engineering models at the 
Victoria and Albert Museum, South Kensington. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Students’ meeting at 28, Victoria-street, S. W. Papers to 
be read: (1) ‘‘ Electro-chemistry at the Paris Exhibition,” by 
M. Solomon. (2) “ Accumulators at the Paris Exhibition,” by 
J. H. West. 
INSTITUTION OF ELECTRICAL ENGINKERS. — GLASGOW SECTION. 
8 p.m. Meeting at 207, Bath-street, Glasgow. 
THURSDAY, February 14th. 
ROYAL. SOCIETY. 
Ordinary Mecting. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
8 p.m. Ordinary General Meeting. to take the adjourned discussion on 
Mr. Mordey's Paper on * Capacity in Alternate-Current Working." 
FRIDAY, February 16th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting at Storey's Gate. Paper to be 
read: Light Lathes and Screw Machines," oy J. Ashford. 
ROYAL INSTITUTION. 
9 p.n. Evening Discourse: Subject, “Electric Waves, by the 
Right Rev. Monsignor Gerald Molloy, 
SATURDAY, February 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS, 
11 алт. Students’ visit to the Metropolitan Electric Supply Co.“ 
Generating Station at Willesden. 


4:30 p.m. 
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OFFICIAL OBSTRUCTION OF ELECTRIC PROGRESS. 


Under this title Prof. J. А. Fleming contributes an article 
to the current number of that clumsily entitled contemporary 
The Nineteenth Century —and After. His article consists of a 
deal of ancient history and a little that is more modern, and 
it is mainly directed to show that in reviewing the nationality 
of those who have helped to make the electric current the 
nimble servant of mankind, it is impossible not to be struck 
with the fact that British names do not preponderate :— 

In the region of pure scientific research, in the development of electrical 
theory, Great Britain has unquestionably held her own with the world. 
In detailed improvements or adaptations we have not been backward, but 
if we except the inventions of Lord Kelvin in connection with submarine 
telegraphy, Mr. Swan in electric lighting, and the contribution which the 
late Prof. D. E. Hughes made to telephony by the invention of the micro- 
phone, it is difficulu to name auy firat-rate néw adaptation of electrical 
discovery for practically useful purposes in the last 30 years which has not 
come to us first from non-British sources. It cannot be said that the 
country which has produced a Watt, a Stephenson, and au Arkwright is 
deficient in mechanical inventiveness, but it is impossible to deny that the 
period of time since 1870 has not been marked by the evolution of 
distinctly novel ele:trical inventive ideas proceeding from British minds. 
We cannot therefore help asking whether there is any cause for this 
deficiency. Why should the transformation of electrical knowledge into 
useful arts go forward more rapidly in other countries than in Great 
Britain? Is it well that our national imports of electrical inventions 
should much exceed our exports, and if so why is this the сазе? 


The author attempts to fasten the blame for this upon the 
British Government. His first and most important attack is 
upon the Government of 1870, in respect of the creation of 
the telegraph monopoly; but he also finds fault with the 
Elementary Education Act (Forster’s) passed by that same 
Government, as well as with the municipalising policy of 
recent Governments, and with the policy of the Board of Trade. 
He thus surveys а wide area of ground. With regard to the 
telegraph monopoly he commences as follows :— 

Now it is а curious coincidence that just at the dawn of this period of 
electrical activity —viz., in 1870 —the Government of this country set 
themselves up in business as electricians, and proceeded to create a gigantic 
Government monopoly in one large department of electrical invention 
which has exercised a most undoubted control over the supply and demand 
for invention in a wide area of electrical work. Prior to 1870 the chief 
practical use which had been found for the electric current was in the 
electric telegraph. Public telegraphy was conducted by competing electric 
telegraph companies covering various areas of the country, just as the 
various railway companies do at present. "Their development ereated a 
demand for electrical inventions in telegraphy, and the records of the 
Patent Office show haw prolific were some inventors in supplying the 
need. The Government of that day thought it right in the public interest 
to buy up all these companies for & capital sum of £10,000,000, with the 
object of bringing the benefits of telegraphy within the reach of all. But 


in order to protect the capital thus invested from injury by competition, 


they passed Acts cf Parliament in 1868 and 1869, giving the Post Office 
exclusive rights, with certain exceptions, to transmit inessages and informa- 
tion by electricity when practised for profit. When the telephone made its 
appearance in 1877, and telephone exchanges began to be devised in 1879, the 
question arose whether a telephone was a telegraph within the meaning of 
the act. The Government telegraph officials feared that their monopoly was 
threatened ; hence with the assistance of the Crown lawyers they proceeded 
to stake out а big claim, and to obtain an interpretation of the Telegraph 
Acts, passed to legalise the purchase of the old electric telegraph com- 
panies, which was equivalent to an authoritative statement that the Post 
Office possessed the sole right to transmit intelligence by electrical means 
in return for payment, not merely as the art, was then known, but by all and 
every method which the wit of man could or might throughout everlasting 
ages devise. Two judges, not the very strongest who have ever sat upon 
the bench, gave judgment in this sense against the United Telephone Co. 
Unfortunately the case never went to appeal, far less to the House of Lords. 
The victorious Post Office said to the vanquished Telephone Company, 
Don't let us fight any more. Give us 10 per cent. of your gross receipts, 
and we will give you a licence to work your invention." 

The story of the relations of the Post Office and the telephone is a long 
one ; some simple facta can only be mentioned here, The 10 per cent. royalty 
paid by the National Telephone Co. to the Post Office amounted in 1898- 
1899 to £123,061 ; in the past year probably to about £130,000. . . . 
The total royalty paid by the National Telephone Co. and its predecessors 
up to Sept. 50, 1900, has been £1,081,490. This has been a tax imposed 
by the Post, Office on а new industry barely 20 years old. When the 
telephone first made its appearance the technical experts of the Post Office 
laughed at it as a toy. It was only when they were convinced of its utility 
by hard facts that they tet in motion the legal machinery which enabled 
them to bring it within the grasp of the Telegraph Acts. Yet the claim 
of the Post Office to finger this million of sovereigns depends only on a 
single decision in a Court of First Instance, and has never been confirmed 
by the higher legal tribunals of the land. 


Prof. Fleming errs in throwing the blame upon the judges. 
It is his opinion that they were ‘‘not the very strongest 


who have ever sat upon the bench," but there can be no two 
opinions about their having given the correct interpretation of 
the Telegraph Acts. The learned professor should blame the 
ingenious draughtsmen of those acts, not the innocent judges 
whose duty it was to interpret their letter. This consideration 
may perhaps assist Prof. Fleming to understand why the 
judgment never was appealed against. He appears to be very 
annoyed that the Post Office has been able to finger a million 
of sovereigns on a single decision in a Court of First 
Instance,” but he overlooks the fact that the business men at 
the back of the Telephone Company interests would not have 
failed to appeal even to the House of Lords had not the 
judicial pronouncement been so palpably in accord with the 
terms of the Acts. Prof. Fleming next asks the question: 
What has been the result? He answers it himself thus :— 

The officials in the Government Telegraph Department were at once 
exalted into а position of paramount power over all electrical invention 
in lanc telegraphy. {t is pure waste of time for an inventor to spend 
days and nights over a telegraphic invention, or invest capital in 
patenting it, unless he can get it tried, and if :t succeeds, market his 
invention to a purchaser.: He is not generally a philanthropist, but is 
spurred to work by the hope of reward. But in electric telegraphy he can 
try nothing and market nothing unless he first persuades or pleases the 
permanent officials of the State Telegraph Department. He has to over- 
come their inertia, opposition, or it may be ill will, before he can even get 
а trial of his telegraphic apparatus, and when at last be demonstrates an 
important advance, he is entirely at their mercy whether it shall be 
adopted or not, and, if so, what price he shall receive for it. The per- 
manent official in any Government department is not, as в rule, eager to 
introduce improvements from outside. He loves his departmental routine, 
his habits of mind are slow, methodical, cautious, and he does not want 
radical reforms. If there is to be any invention at all, he generally likes 
it to proceed from himself, doubtless at the expense of the nation, во that 
he may keep before the public eye, and convince his chiefs that he is a clever 
and important person. А young man bursting with new ideas does not 
generally enter the Civil Service, he prefers the greater freedom—if more 
risk—of а career outside ; hence we should hardly expect a State telegraph 
official to be a prolific and original inventor. He would probably haveany 
trace of such disposition toned down on his way up the ladder of promo- 
ШОП. xo o ко» The most effective method of afflicting any depart- 
ment of applied science with creeping paralysis is to constitute it а 
Government monopoly. 

Lest the Fost Office officials should retort that they are 
always on the look-out for novelties, the author enters into 
& long account of '*one important case only, viz., that of 
wireless telegraphy," which disproves this claim in anticipa- 
tion. We need not, however, follow him over this already 
much-trodden track. The real inner history of the early 
development of wireless telegraphy in this country remains 
yet to be written, and the pen that is to write it must not be 
held by an ez parte historian. | 

Some ancient history forms the chief part of the next 
section, in which the author re-states the facts of the early 
legislation in electric lighting and discusses its obstructive 
influence. Curiously enough, by.the way, Prof. Fleming 
considers that the principle of limited liability" in joint- 
stock companies leads to * waste of capital." Passing over 
these matters we arrive at the ultimate section, wherein 
the attitude of the Government towards education is adversely 
discussed, with the following conclusion :— 

The late Prof. Huxley once declared that if а young Faraday could be 
purchased in the open market for the price of a first-class battleship th e 
purchase would be à bargain. For all we know he may be had for nothing, 
but we must first make an environment suitable to foster inventive genius, 
and not permit it to be repressed by educational or legialative conditions 


A TUNING SYSTEM FOR WIRELESS TELEGRAPHY. 


BY ANDERS BULL. 


The tuning of wireless telegraphic apparatus is а question 
that has so often been discussed in the columns of this 
journal, that most readers probably are acquainted with its 
importance. This article will describe a system by which 
a solution of the problem can be arrived at. The system was 
invented by the writer of this article 14 years ago, and details 
were given at the meeting of the Electrotechnischer Verein, 
Berlin, on December 18 last. By this system the possibility 
of messages being intercepted by stations for which they 
were not intended will be almost precluded, and independent 
signalling may be carried out between a considerable number 
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of stations lying within the sphere of influence of each other's 
waves, while several despatches can be transmitted simul- 
ianeously without their being affected the one by the other. 

For this purpose the signals are conveyed from the trans- 
mitters to their corresponding receivers exclusively by the 
aid of series of impulses, each series consisting of a certain 
number of short wave impulses following each other at pre- 
determined intervals of time. Ву suitable choice of these 
intervals the impulses can be arranged in series of different 
form. Now it is possible to tune each transmitting and 
receiving pair for its own special form of series in such a way 
ihat the transmitter only dispatches series of this special 
form, and the corresponding receiver only responds to series 
of the same form. | 

Еіс. 1 in the diagram shows two transmitters, 1 and 2, 
with their two receivers, 8 and 4, arranged according to this 
principle. Suppose the left-hand one of these sets to be tuned 
for the series a, b, c, the one on the right for the series d, e, f, 
as shown in Fig. 2, where the time-intervals are represented 
by lengths on the axis OT, and the impulses by cross strokes. 

The transmitter consists of a paper tape 5, which, by means 
of clockwork 6, is drawn from the reel 7 at as even a rate as 
possible. The tape first passes through a perforating device, 
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forming а hole in it by each depression of the key 8. The 
punching of the holes is performed so rapidly that the move- 
ment of the tape is not interfered with; a ratchet wheel 9 
is released and makes half a revolution, by which one of the 
two projections 10 strikes against the punch attached to a 
spring. In a line with the punch, a number of contact brushes 
11, supported by metal pieces 12, are arranged, adjustable 
for various distances apart, and they press lightly against 
the tape 5. The brushes 11 are electrically connected 
together, as well as their supporting pieces 12. While the 
tape is moving, every hole must pass the brushes, which are 
generally insulated from their supporting pieces 12 by the 
paper, and metallic contact will momentarily be effected 
between each brush and its support through the hole, causing 
the current from the battery 18 to excite the relay 14, the 
armature of which is attracted. Thereby connection is 
established between another battery 15 and the primary of an 
induction coil 16. Then a discharge takes place between the 
spark balls 17 connected in the usual manner with the earth 
and the mast wire 18, a wave impulse being caused to 
emanate from the latter. 

The hole must pass all the brushes, and by passing each 
a new impulse is produced. As the tape is moving at 
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an approximately constant speed, the intervals occurring 
between such impulses must, consequently, correspond with 
the distances between the brushes 11. At each depression 
of the key 8 a hole is formed in the tape, and, as a 
matter of course, a special series of impulses is sent out 
by the transmitter. By various adjustments of the brushes 
11 the form of this series can be altered to any desired 
extent. 

At the receiving station the waves impinge upon the mast 
wire 19, which is connected to the coherer 20. At each 
arriving impulse the resistance of the latter is reduced, and 
the current from the cell 21 excites the relay 22. This then 
closes by attracting its armature, a secondary circuit, contain- 
ing the battery 24, a decohering device 23, and the electro- 
magnet 25. The latter releases in like manner, as described 
above, a punching device 26, and a hole is formed in the 
tape 27. The hammer at the same time knocks upon the 
coherer, the resistance of which is again increased, and the 
relay 22 and magnet 25 release their armatures. The receiver 
is then ready to respond to another impulse, and, conse- 
quently, each arriving impulse is indicated by a hole in the 
tape 27. 

In the receiver the same number of brushes as in the 
transmitter are arranged in a line with the punch. The 
points of contact between these and the metal pieces 30 are, 
however, not connected in parallel like those of the trans- 
mitter, but in series, so that a current from the battery 31 
can only first flow through the writer 82, when all the brushes 
are simultaneously in contact with their supports—+.e., when 
there is one hole under each brush. As the tape 27 at the 
receiver is unwound by means of clockwork 28, at an approxi- 
mately constant speed, the distances between the holes made 
by the punch when impulses encounter the mast wire 19 will 
correspond to the intervals of time at whith the impulses 
arrive. The greater these intervals are, the greater will be the 
spaces between the holes. 

A series of a certain form will always, therefore, produce a 
group of holes at distances apart, corresponding to the 
intervals between the impulses. If, then, the brushes of a 
receiver are arranged at the same distances apart as the holes 
in such a group—.e., in such a manner that, at a certain 
position of the tape, each hole in the group is covered by 
a brush—a simultaneous contact of all the brushes can only 
be effected by series of a similar form as that transmitted. The 
current from the battery 31 will then, so long as the simul- 
taneous contact lasts, flow through all the points of contact. 
and the writer 82, the lever of which will be attracted, and a 
dot be printed on the tape 33. ү 

Each corresponding set of apparatus can thus be adjusted 
for its own special form of series. If several transmitters are 
working simultaneously, all their impulses on each receiver 
within their sphere of influence will be indicated by holes in 
ihe tape 27, and the latter will assume an appearance some- 
what similar to Fig. 3. А receiver will, however, only 
respond to those of the punched holes that have the same 
mutual spacing as its brushes. The filled-in holes in Fig. 9 
may thus represent groups by which ihe left-hand receiver in 
Fig. 1 will be put into action. 

It might appear as if groups of this kind could also be formed 
accidentally by holes produced by impulses intended for other 
receivers, but this may easily be prevented. For this purpose 
the various series must be formed in such a way that Ше 
time-intervals between any two impulses in them are all 
different. If, by making the intervals short, the space of time 
between the successive series of each transmitter is always 
sufficiently great in relation to the length of the series them- 
selves, then in no instance can the groups of holes produced 
by one of the transmitters contribute more than one hole io 
the formation of one group of holes of another kind. In 
order, therefore, that any critical group of, say, four holes 
could be formed accidentally, the number of the simul. 
taneously-worked transmitters would also have to be at least 
four. If,in consequence, their number is but three, accidents 
of the kind described are precluded. 


For the purpose of making this plain I shall call the special 
series of four transmitters respectively: а, h, c; d, e, f; 9, ћ, i; 
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and k, I, m. The series should then be chosen in such a 
manner that none of the following 21 time-intervals are alike. 


a, b, c, d, e, f, 9. R, t, k, L, n, 
at+b,b+c, dere, e., 91, „ri, X T1 I 1m, 
a 4 bc, а+е+ ў, g+h+i, k+l+m. 


As each of the above series consists of four impules (three 
intervals), any three of the four mentioned transmitters can 
be worked simultaneously without the possibility of an 
accident happening. Some series that, for instance, would 


satisfy requirements are: 9, 4, 15; 2, 6, 12; 11, 5, 17; and | 


8, 7, 14; where the intervals are expressed in suitable units 
of time. It will easily be seen, that, no matter how one places 
two of the corresponding groups of holes above each other, 
these will never have more than one hole in common. 

According ta what has already been stated, the number of 
the transmitters, worked simultaneously, shouid not exceed 
the number of time-intervals in the series employed. Only 
by providing the apparatus with more brushes, the number of 
transmitters could increased. It might, however, appear 
in practice, that this number could confidently be greater 
than according to the above condition ; in any case that would 
depend greatly on the carefnl and exact manufacture of the 
Apparatus. 

t must be noticed that a synchronism between the clock- 
works 6 and 28, by which the paper tapes in the transmitter 
and receiver are unwourd, is not necessary, as long as the 
relation between the speed of the tape and the spacing of the 
bashes is-alike in both apparatus. The more perfectly this 
ispbthained, the smaller can. be the size of the holes in relation 
to а certain rate of the tape 27, and the less will be the chance 
of critical groups being formed when the number of the 
‘transmitters exceeds the number of the intervals in the series. 


_As shown above, for each depression of the key 8 of a trans- 
‘mitter, a dot will be printed on the tape 38 of the corre- 
sponding receiver. If, then, the Morse code be employed, 
two dots, closely following each other, might represent a dash, 
It would be better, however, in this case to furnish the appa- 
ratus with two independent systems of brushes—i. e., to tune 
each corresponding set for two special forms of series, and use 
the one for dashes and the other for dots. The transmitter 
would then be provided with two keys, and the receiver with 
two writers, one of which would mark the dashes, the other 
the dots on one and the same tape 38. | 

The system is especially suitable for the type-printing 
Apparatus of Hughes. As each letter requires in such 
apparatus only one short current impulse, it is only 
necessary to tune each corresponding set for one form of 
series. Each eurrent impulse is transformed at the trans- 
mitsing station into a series of wave impulses, which at 
the corresponding receiving station again is transformed in а 
:Single-current impulse. One great advantage that would be 
gained in using the Hughes apparatus is that the messages 
exchanged could be kept secret, for if the transmission 
of the signs, by means of series, would render an illegal inter- 
-ception of the despatches very difficult, such interception 
would be impossible when Hughes apparatus is employed. 

Instead of, as in the above-described arrangement, allowing 
decohering to take place mechanically by a knock of the 
hammer, automatic coherers could be employed—for instance, 
those invented by Tommasina and by Neugschwender—as 
they would act with far greater precision and rapidity than 
others. 

In my system it is immaterial where the various trans- 
mitters and receivers are placed, whether several apparatus 
are mounted at one and the same station, or whether each is 
by itself. The apparatus are entirely independent of each 
other. Any station is, therefore, capable of sending several 
different messages as well as of receiving some and sending 
others, at the same time. 

My system can also be adapted in telegraphing by wire. In 
‘this case the relay.14 at the transmitting station might send 
current impulses from the battery 15 direct into the line, this 
being at the receiving station connected to the magnet 29. 
Especially by employing the Hughes apparatus, I consider 
any system practicable for wire telegraphy. 


The apparatus can also be made in other and more practical 
forms, but as this article is only intended to explain the 
principle of the system this form has been chosen to illustrate 
it in а simple way. The apparatus can be made, for instance, 
by using an arrangement of a number of pendulums with a 
similar period of oscillation, so that the evenly-ranning 
devices necessary for the apparatus above described could be 
dispensed with. This, of course, would greatly simplify the 
management of the apparatus, as they would only require 
winding like clocks from time to time, aud no further 
attendance would be wanted. 


A POWER TRANSMISSION PLANT IN SUMATRA. 


The Redjang-Lebong gold mine of Sumatra has been fitted 
with an interesting water-driven three-phase power trans- 
mission plant by Messrs. Siemens and Halske, and we are 
enabled to reproduce below some picturesque photographs 
-which they took while they were carrying out the work. 
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HIGH-PRESSURE MAINS LEAVING THE GENERATING STATION. 


It had been observed for many years past that the native 
population of the Dutch Indies were in possession of a large 
amount of gold which they utilised in the manufacture of 
rough jewellery, and this, together with preliminary geological 
observations, led to the conclusion that gold might be present 
in large quantities. An accurate examination of the ground 
fally confirmed this supposition, but it was some years before 
European enterprise took the matter up energetically and 
sent out mining experts to prospect. When it bad been 
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with the assistance of hand drills and 
dynamite blasting, but naturally the out- 
put is much greater and the cost per ton 
of ore much less if the holes for blasting 
are made by special drills worked either 
by compressed air or electricity. 

If the gold-bearing strata are near the 
surface so that it is not necessary to sink 
any shaft, the work can be carried out 
without any mechanical auxiliaries; but 
even then, as the distance to which the 
ore has to be carried gradually increases, 
the cost of labour and beasts of burden 
becomes so high that the introduction of 
machinery is nevertheless necessary. In 
this case the engineer has steam, com- 
pressed air and electrical energy to choose 
between. When coal cannot be supplied 
regularly, the employment of steam is 
impossible and electrical energy has to be 
resorted to, for even if compressed air is 
preferred, it is necessary to drive the air 
compressors with electric motors. After 
1 | : the ore has been obtained, mechanical 
— - | | contrivances are still more necessary for 
breaking and pulverising the ore; hand 


- 
є $ 
m ~, 
ГА = 
E x 
a. 
Ы 


А 


= 

7 
e 
rea 


nm. 


GENERATING STATION IN COURSE OF CONSTRUCTION. FoUNDATION OF ONE OF THE MACHINES, 


demonstrated that gold was present in 
profitable quantities, a large number of 
companies were formed to acquire con- 
cessions to exploit the goldfields. One 
of these companies, which resolved to 
utilise all the improvements in modern 
machinery in their undertaking, was the 
Redjang-Lebong Mining Co., founded by 
the Batavian commercial house of Erd- 
mann and Sielcken for the purpose of 
working the goldfields in the neighbour- 
hood of Lebong Donok in the interior of 
Sumatra. Besides the rich quantities of 
ore, these gold fields had the further 
advantage that a large amount of water - 
power was accessible within a distance | 
of only 2 miles, so that by means of | 
electric transmission this would furnish 
motive power for the entire works. 

The work of a gold mine may be divided 
into two parts. The ore must first be 
extracted from within the mine and then 
the gold must be extracted from the ore. 
In the first of these, the ore can, of course, 
be obtained by ordinary manual labour GENERATING STATION, Cori ЕТЕР. 
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labour is quite insufficient for this, and 
machinery for the purpose has become 
a necessity in practically all goldfields. 
Crushing machinery is the first necessity, in 
which the ore is pulverised after it has been 
broken up into smaller pieces by heavy rough 
crushing stamps. In works where extensive 
operations are carried out the latter machines 
require at least 80 н.р. to 40 K. P., and each 
stamp for pulverising the ore delivered from 
the rough crushing stamps will need about 
З н.р. or 4 н.р. delivered from the shafts of 
the motors. | 
The further treatment of the ore after it 
has been crushed, to recover the pure gold. 
can be carried out in various ways, From 
among the processes which have been suc- 
cessfully carried out in practice we need 
only mention the amalgam process, in whicb 
{һе gold is separated with the aid of mercury, 
and the McArthur-Forrest process, in which 
the gold is recovered from a cyanide solution 
by electrical means. In both these cases the 
| cyanide solution serves in the first instance 
WINDING THE STATOR OF ONE OF THE GENERATORS, to extract the gold from the finely-pulverised 
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ore so that afterwards the 
metal can be recovered in 
а. pure condition by means 
of zine filings or by the 
electric current. For all 
this work, in whatever 
manner it may be carried 
out, motive power is neces 
sary, partly for the trans- 
portation of the various 
materials and partly to 
work the pumps, «е. 
Lastly, а workshop is 
required in order that all 
kinds of repairs can be 
carried out on the spot, 
and even parts of the 
machines removed. Besides 
what is used for power 
purposes a certain amount 
of electrical energy is also 
necessary for lighting. 
Thus the power required 
for a gold mine even of 
small dimensions may be - 
computed at several hun- A Snirr or FITTERS 


with electrically-driven drills to see if the 
small energy consumption claimed for this 
pattern is borne out in practice. 
The water power, which is at a distance of 
2 miles from the mine, has a fall of 188 metres 
(436ft.). At first only about 10 cubic metres 
с] (2,200 gal.) of water per minute will be made 
| use of, so that assuming an efficiency of 
85 per cent., about 125 н.р. will be available. 
Pelton wheels were adopted in view of their 
simplicity and the advantages they offer in 
the case of a high fall. There is sufficient 
` _ ^ water for а considerable extension of the 
cum Ao dy | present installation. 
o The Pelton wheels are directly coupled to 
Tc T aum three-phase generators, this being the natural 
arrangement in view of the high speed of 
this class of water motor. A pressure of 
2,200 volts has been chosen, and this is 
generated directly from the machines without 
the interposition of transformers. Each of 
the three generators is rated at 100kw. for 
an inductionless load. In erectingathe station, 
a considerable difficulty was experienced 
PART OF THE PLANT ON ITS WAT TO THE WORKS. owing to the absence of transport facilities, 


dred н.р. at least. This estimate assumes 
further that only quite small machines are 
necessary for transportation of the ore. If 
the gold-bearing strata lie at a considerable 
depth and can only be reached by means of 
a shaft, of course a considerable power has 
to be added for working the cages and lifts. 
Then, again, in such cases a large quantity 
of water has to be pumped away. At the 
Redjang-Lebong mine, electrical energy is 
required for the following purposes :— 

(a) Stamps, including the rough crushing 
stamps, and separators for separating the 
coarse from the fine material coming from 
the stamps themselves ; 66 n.». 

(^) Extension of the stamping equipment, 
37°5 Н.Р. 

(e) Compressor to produce compressed air 
for working the drills, 87:5 H. p. 

(d) Workshop, 10 н.р 

(e) Pumps for the cyanide solution, 10 k. p. 

(f) Lighting, 10 K. p. 

Initially, Mr. б. А. Wright, the technical 
manager of the mine, has adopted com- 
pressed air drills, but tests are to be made CARRYING A SHAFT THROUGH THE FOREST. 


578 THE ELECTRICIAN, 
the generating station being at a distance of 170km. (106 
miles) from the coast. The nature of the country to be 
traversed was such that a light railway was out of the 
question, and all the parts of the machinery had to be carried 
in small, low two-wheel carts or else by hand. One of our 
illustrations gives a view of a couple of these carts, and 
another shows a gang of natives carrying a shaft through 
the forest. On account of these transport difficulties no 
single piece was allowed to weigh more than 600 kg. 
(12cwt.), and this necessitated quite special designs in the 
case of some of the larger motors and the dynamos. For 
instance, the stators of the larger machines, which, according 
to usual practice would be made in one casting for machines 
of this size, had to be made in four pieces, and the iron 
stampings had to be delivered separately and fitted into the 
casting on the spot. Thus the dynamos could not be wound 
at Messrs. Siemens and Halske's works, and this had to be 
done during erection. In order that the winding might be 


Power LINE THROUGH THE JUNGLE. 


carried out in the easiest and quickest possible manner, mica 
troughs were employed for the insulation, and these were laid 
directly in the open slots of the cores. 

A staff of three was sent out to erect the plant, the man in 
charge being assisted by a dynamo fitter and a second fitter 
for the erection of the overhead line, the latter member of 
the staff being considered as a reserve hand to take the place 
of one of the others in case of illness. 

The smaller motors, and also the two 87:5 н.р. motors, did 
not occasion the same difficulties as the three dynamos. The 
37:5 н.р. motors merely had their stators divided into two 
halves, and each part of the machine separately packed, and 
in the case of tbe switchboard also, by dividing it up suitably, 
it could be packed in cases within the maximum limit of 
weight without any modifieation in the standard design. It 
took some weeks to carry the dynamo shafts from the coast 
to the works. As already mentioned, this was done by coolies, 
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in the manner shown in our illustration. The two wooden 
frames seen at each end were to guard against damage to the 
shaft when setting it down. Considerable difficulties were 
experienced on the way, and in one case the journey 
was stopped by an earthquake, followed by landslips. 
The buffalo carts employed for the other dynamo parts 
afforded a relatively convenieht and advantageous means 
of transport, but even in this case trouble was occasioned 
by the tropical rains, which not only spoilt the roads, but 

во frequently caused damage to the contents of the cases. 
Some of the dynamo windings and instruments suffered in 
this way, either owing to their cases having been broken in 
transit, or to the heavier ones having been unpacked on 
arrival at the coast, their contents divided, and re-packed in 
smaller cases without proper provision for rendering them 
watertight. Fortunately the possibility of mishaps of this 
sort bad been anticipated to a large extent, and plenty of 
spare parts, especially material for winding, &c., had been 
sent out. It took four months to erect the plant once it had 
arrived at the station, and in this work the German fitters 
were assisted by native labour. 

The illustration opposite shows & section of the high-pressure 
transmission line through the jungle. The poles were chosen 
as high as possible, so that the line should not be damaged 
by the quickly.growing trees, and a thorough inspection of 
the line takes place at regular intervals of time. The entrance 
of the line into the station and the three horn-shaped light- 
ning protectors is shown in the figure on page 575. As the 
walls of the building are only of thin boards, it was neces- 
sary to add a panel, as seen, to hold the insulators and the 
porcelain leading-in tubes. 

Thb smaller motors and lighting are provided for on low- 
pressure circuits through transformers, but some of the larger 
motors are supplied directly at 2,000 volts. In order to be 
secure against accident, the switches, cut-outs, ammeters, and 
voltmeters are enclosed in cases which are carefully earthed. 
Rubber cable, with extra good insulation, is employed within 
the buildings, and fixed to the wall with iron fastenings which 
are earthed here and there. Up to the present no accident 
has occurred. A telephone enables communication to be held 
between the generating station and the mine. The telephone 
wire is placed beneath the high-pressure wires on the same 
posts. In order to guard against injury, should a high- 
pressure wire fall and come in contact with the telephone 
line, a telephone set, specially designed for such cases, 18 
employed, in which the mouthpiece and receiver ear-pieces ate 
connected to the instrument by rubber tubes, and are not in 
metallic connection with it. 

The whole installation has been working for several months 
to the satisfaction of the owners of the mine, and Messrs- 


Siemens and Halske are to be congratulated on their success. 


It is to be regretted that British firms are not more frequently 
engaged on similar enterprises, for there now should be plenty 
of demand for electrical power transmission plant in our 
colonies and dependencies. 


THE COWPER-COLES ELECTROLYTIC PROCESS 
FOR THE MANUFACTURE OF PARABOLIC 
REFLECTORS. 


We have referred on several occasions to Mr. Cowper-Coles 
process for manufacturing parabolic reflectors. We are now 
able to give some account of a plant (Fig. 1) that has been 
erected recently for the Search Light Syndicate (of America). 
Ltd, for the manufacture of parabolic mirrors and loco 
motive headlights. Four of these reflectors have recently 
been fitted to the United States cruiser “Albany.” The 
process is entirely electrolytic, one of the chief features being 
that the surface produced requires no after polishing OT 
trueing up. When once a true mould has been produced, au) 
number of reflectors can be reproduced from it at a compars- 
tively small cost. A glass mould is prepared, the conve* 
side of which is accurately shaped and polished to form ы 
true parabolic or other reflecting surface. As the mould only 
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requires shaping and polishing on the convex side, it is com- 
paratively cheap as compared to a glass reflector, which has 
to be ground on both sides. The glass moulds are prepared 
es follows: First of all a convex cast-iron mould is made to 
the approximate curve of tbe mirror. From this а concave 
mould is made of refractory material. Over this is laid a 
piece of flat glass about jin. thick, the whole being placed in 
a furnace and heated to such a temperature that the glass 
will adapt itself to the curvature of the mould without fusing. 
The roughly-shaped glass mould thus prepared, is then ground 
and polished on the convex side only. The mould is slowly 
revolved, the first breaking-down operation being done by 
means of emery wheels, the desired curvature being given to 
the mechanical feed by means of a template or gearing. The 
glass is finally polished with pads and rouge, which are 
caused to move over the surface in different directions. This 
process is an expénsive and laborious one, two or three 
months being taken with the largest-sized reflectors. 
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white metal, and is sufficiently duotile to be rolled into thin 
sheets. Its specific gravity is 11:4, being about ball that of 
platinum. The present price of palladium is about double 
that of platinum, but its density being only one-half, 
same area can be covered at the same cost. с 

In carrying out the manufacture of reflectors by this process, 
it is essential that the glass mould should be perfectly clean 
and free from grease before the silver coating is applied. 
It has been found, however, that if.the cleaning is solely 
effected by chemical means there is a great liability to the 
silver adhering too firmly to the glass, whereby the mould is 
in danger of being broken during the removal of the reflector. 
This diffioulty has been overcome by cleansing the mould 
with а suitable paste or powder, such as peroxide of iron, 
and then washing the glass with & 50 per cent. solution of 
ammonia. It is necessary that this cleansing operation be 
repeated prior to the production of each mirror. After the 
convex side of the monld has been properly cleaned a thin 
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The next step in the process, after having obtained a suit- 
able glass mould, is to clean it, and then coat the convex 
surface with metallic silver, which is thrown down chemically 
on the glass and polished so as to ensure the copper backing 
being adherent to the silver. The glass mould (marked A in 
Fig. 1) is then placed in а suitable ring and frame and 
immersed in an electrolyte of copper sulphate, the mould 
being revolved in a horizontal position at about 15 revs. 
per min. The copper adheres firmly to the silver, and 
together they form the reflector, which is subsequently 
separated from the glass mould by placing the whole in cold 
or lukewarm water, and then gradually raising the tempera- 
ture of the water to 120°F., when the metal reflector will 
leave the glass mould, due to the unequal expansion of the 
two. The concave surface of the reflector thus obtained is 
an exact reproduction of the surface of the mould. It has 
the same brilliant polish, and requires no further treatment 
to answer all the purposes of a reflector, with the exception 
that it must be coated with a film of some suitable metal to 
prevent it tarnishing. Palladium is found to answer this 
purpose; a bright coating can be deposited rapidly to any 
desired thickness. This metal resists to an extraordinary 
degree both tarnishing and the heat of the аго. It is a silver- 


coaling of metallic silver is applied as follows, the process 
being that commonly employed for silvering reflectors for 
astronomical telescopes. Two solutions are prepared, the 
first of which contains the silver salt, the second the sugar 
preparation. Ammonia is added to a solution of nitrate of 
silver until the precipitate that is formed is dissolved, then 
re-precipitating with caustic soda, and again dissolving in 
ammonia; a solution of glucose is then added. Excellent. 
results have been obtained with a silvering solution made 
up of equal parts of solutions of the following strengths: 
Silver nitrate 0°55 per cent., caustic potash 0°25 per cent. 
Mr. Cowper-Coles has found the weight of silver deposited 
from such a solution to be equal to about 0:000588grm. per 
square inch, the thickness being 0 0000084in. The surface 
of the mould to be coated is immediately dipped into the 
solution face downwards. In from 4min. to 5min. the silver 
begins to form on the glass mould, the solution changing 
from pink to dark brown and black; the film thickens 
quickly, and in from 30min. to 85min. a good coating of 
silver is deposited. Dr. Common has found a good deposit. 
of silver to have a thickness of 28 J n. The silver is found 
to be thicker, clearer, and more uniform if the glass mould is 
dipped into a solution of protochloride of tin, and then washed. 
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before being placed in the silvering bath; the action is 
supposed to be catalytic. The silver coating is thoroughly 
washed and then allowed to dry, and the silver which has 
been deposited is burnished bright with a piece of cotton wool 
апа peroxide of iron, freshly precipitated by ammonia from a 
dilute solution of ferrous sulphate. The cost of silvering is 
found to vary from 2d. to 4d. per inch diameter. 

The apparatus used for silvering сап be seen in the right- 
hand corner of Fig. 1. А is the glass mould ready for 
silvering, mounted on a sucker formed by a disc of rubber or 
leather, backed with a metal plate, and attached to one end of 
a tube which communicates with an exhaust pump and 
vacuum gauge, В, and has its other end fixed to а screw rod 
C, D is а rotary wooden bar having metal journals attached to 
its ends. These journals are mounted on plummer blocks 
fixed on a wooden frame. A hole is bored through the centre 
of the bar at right angles to the longitudinal axis, into which 
is fixed an internally screw threaded metal bush. The screw 
rod C engages with this bush, and has а hand wheel attached 
io its free end. E is the washing tank containing the 
silvering solution. When required for use, the bar D is 
rotated by means of a hand wheel, until the sucker is turned 
up into a vertical position. The concave surface of the mould 
A is then placed on the sucker, and the air exhausted from 
between the mould and the sucker by means of the exhaust 
pump; the mould is thus securely attached to the apparatus. 
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when a copper backing is being deposited, is of copper. The 
anode rests upon packing blocks and has vertical rods 
attached to it, the free ends of which are adjustably secured 
in metal brackets attached to the sides of the vat and one to 
the main frame. By means of adjusting these rods in the 
brackets, the distance between the anode and the mould or 
cathode may be regulated. The tank is fitted with an inlet 
at the bottom of the tank and an outlet at the top for the 
supply of the electrolyte; one terminal is connected to the 
mercury box, which is in electrical connection with the shaft 
H, the cross-arms D, the bolts F, and the mould forming the 
cathode, the positive terminal being connected to the anode 
by means of copper cable. 

When first lowering the mould into the solution it is advis- 
able to avoid throwing the work of carrying the whole electric 
current on the silver alone, so the shaft H ie raised by means 
of pulley blocks to suspend the mould. The mould is then 
tilted and the shaft gradually lowered, bringing the edge of 
the mould in contact with the electrolyte, the circuit being 
thus established. A thin film of copper is deposited at the 
place of contact near the edge of the cathode. The shaft is 
then lowered until it rests on the bearing, and at the same 
time the mould is allowed to resume its horizontal position. 
The operation just described occupies a very brief interval 
of time, and the current for a few minutes is worked at a 
pressure of about 6 volts, which is ultimately reduced. 
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Fics. 2 and 3.—APPARATUS FOR DEPOSITION ON BACKING. 


When the glass mould is in this position it is cleaned as 
previously mentioned. It is then, by means of rotating the 
bar D, turned down into the tank E, when its concave surface is 
submerged into the silvering solution and coated with silver by 
the process already described, and finally washed and polished. 

The mould is now removed from the sucker, and placed so 
that its bevelled edge fits accurately into the corresponding 
inner edge of a bevelled metal ring which serves to support it 
in the copper-depositing tank, while the metal backing of the 
reflector is being deposited. The metal ring is suspended by 
means of metal bolts, F, from metal crossbars G. These cross- 
bars are connected by means of the metal bolts to a metal 
frame, which is hinged to a vertical shaft, H, by means of a 
pin or pivot. This shaft passes through a box, and is carried 
on the main frame by means of a bearing, having balls, which 
support the shaft by a collar, and allow it to rotate freely. A 
pulley, I, is provided, through which the shaft and the mould 
may be rotated freely by a belt or cord. Attached to the 
metal ring by means of small bolts are an annular baffle-plate 
and an annalar stopping-off ring. The distance of the baffle- 
plate below the stopping-off ring is regulated by packing 
pieces. The object of the baffle-plate is to prevent the forma- 
tion of trees or “ nodules" at the edge of the mirror, and 
the stopping-off ring or plate is to determine the exact size of 
the mirror. Situated also in the tank is the anode, which, 


It is very important that the silver be flashed over with copper 
immediately on immersion in the copper sulphate solution. 
At this stage the baffle plate and stopping-off ring are not 
applied, and the mould simply rests on the metal ring. The 
shaft is then rotated, and the operation of depositing the base 
metal continued until a sufficiently thick coating has been 
obtained to act as a good conductor to the electric current. 
The copper solution generally used is of the following com- 
position: Copper sulphate, 14 per cent., sulphuric acid 8 per 
cent., water 88 per cent. When sufficient copper has been 
deposited to act as a good conductor, the metal ring, with the 
mould in it is lifted out of the bath, and the stopping-off 
ring and baffle-plate applied, the one to determine the size 
of the reflector and the other to prevent the formation of 
‹‹ trees” and “ nodules" at the edge of the reflector. The 
stopping-off ring also ensures a clean even edge. After a 
sufficient thickness of metal has been deposited on the mould 
to form a suitable backing, the mould with the deposit upon 
it is removed from the tank, and the reflector backing 
separated by heating. The concave surface of the backing is 
now chemically cleaned, preferably with potassium cyanide or 
hydrate, and the backing (see Figs. 2 and 8) placed in an 
earthenware pan adapted to fit it, where a reflecting and pro- 
tecting surface of platinum or palladium is deposited upon 
it. This apparatus cannot be seen in Fig. 1 as it is hidden 
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by the partition buttress. The tank A is supported on a 
wooden frame, its height being regulated by means of packing 
pieces. An anode is suspended from the main frame, and 
consists of carbon plates fixed in a holder B by means of 
lead strips. The carbon plates are arranged to form an 
approximate curve to the mirror. The height of the anode 
can be adjusted by means of a vertical movement of the rod 
D which is attached to the holder B. One end of a con- 
necting rod, C, Fig. 8, is pivotted to the rod D, and the other 
end is pivotted to а revolving disc. The disc is provided with 
a radial slot in which the pivot carrying the connecting rod 
is adjustable, so that by shortening or lengthening the 
distance between the pivot and the centre of the disc, the 
throw of the connecting rod can be regulated. The electric 
terminals are attached to the backing which forms the cathode, 
and to the frame carrying the anode holder B. 

If the reflector is to have а surface of platinum, the tank is 
filled to a sufficient depth with а solution of platinum, com- 
posed of a freshly-precipitated solution of the double chloride 
of platinum and ammonium, dissolved in & boiling concen- 
trated solution of neutral citrate of sodium. If the reflecting 
surface is to be composed of palladium, a solution of palladium 
ammonium chloride is used. During this last process the 
anode is caused to swing backwards and forwards through the 
electrolyte by means of the revolving disc, in order to obtain 
an even deposit over the whole surface of the reflector, to 
keep the electrolyte agitated, and to prevent the deposition 
upon the reflecting’ surface of any foreign matter; 70 to 
80 grains of palladium per superficial foot is found to afford 
a good protective coating. The silver-faced reflector previous 
to being placed in the palladium solution is thoroughly washed 
with a hot, weak solution of caustic soda. The back of the 
reflector is usually varnished before placing in the bath, to 
prevent local action setting up between the copper and silver 
and the palladium solution. When sufficient palladium has 
been deposited on the reflector, it is removed from the bath 
and dipped in boiling water, and is then ready to be mounted 
in a suitable clamping ring. This ring is provided with a 
knife-edge which holds the reflector against a ring of asbestos, 
placed in a groove. The knife-edge retains the reflector in 
position after it has been carefully centred, whilst resting on 
the asbestos ring. 

Reflectors made by the process which has been described 
above have been subjected to a number of tests, and have been 
found to stand excessive heat without tarnishing. Salt water 
has been thrown on the reflectors when they have been too 
hot to touch, the result being that the water was driven off as 
steam, the salt being left behind as a white deposit, which 
was easily removed with a wet cloth. A reflector tested at 
Portsmouth had a number of rifle bullets passed through 
it, when the parallelism of the rays was found to be but little 
affected. On the other hand, the first shot fired at a glass 
reflector splintered it to pieces. Some 8ft. mirrors, made by 
the process for coast defence, were placed in a projector case, 
in which was worked a 175-ampere lamp, for six hours, during 
which time the temperature at the top of the reflector was 
found to be 740°F. On removal the palladium-faced mirror 
was found to be quite bright with the exception of a few small 
stains which were easily removed with a chamois leather. 

For the above account of this ingenious process, as well as 
the illustrations which accompany it, we are indebted to 
Mr. Sherard Cowper-Coles. 


A NEW AUTOMATIC CUT-OUT. 


BY H. MULLER. 


In order to protect electrical circuits and apparatus against 
injury from too strong a current, safety fuses were formerly 
exclusively employed which, consisting of an easily fusible 
metal, melt if a short-circuit occurs in the circuit. In instal- 
lations, however, in which overloads of short duration often 
occur, as, for example, is the case in tramway installations 
when there is а simultaneous starting of a number of tram- 
cars, the safety fuses are inconvenient, because the insertion 
of a new safety fuse always involves trouble and some 
loss of time. Automatic cut-outs have, therefore, been con- 


structed which are to be regarded in reality as & combination 
of an ordinary lever switch with an electromagnet. As soon 
as the current, in consequence of short-circuit or from any 
other cause, becomes too great, the electromagnet becomes 
strong enough to switch out the lever, which is held firmly by 
& spring in the switched-in position. | 

All apparatus which have hitherto been constructed for 
the purpose have in common a shortcoming which renders 
their application inappropriate. If the apparatus has started 
working, and the current has been interrupted, it is possible 
that on again switching in, the cause of the current being 
too strong will continue. If now the handle used for switching 
in the apparatus is held tight in the hand in the switched-in 
position, the automatic interruption cannot ocour, and the 
injurious influences of an excessively strong current are not 


| prevented. In order to be safeguarded in this respect it has 


hitherto been necessary to add a special hand switch 
besides the automatic cut-out, which hand switch, after the 
operation of the automatic cut-out in the event of a short- 
circuit, is first opened, and is switched in again only after the 
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automatic cutout has been already closed. If an apparatus 
were desired which would avoid the defect above-mentioned, 
it would have been necessary to make the construction so 
that the mechanism for switching out, acted upon by the 
electro-magnet, would berendered independent of thehand lever. 

This problem has been solved in a newly-introduced design 
by the firm of Schuckert. The construction is shown in 
diagram in Figs. 1 to 8, and its external appearance in Fig 4, 
The closing of the circuit is effected by means of a main 
contact piece, c, and an auxiliary contact piece, d, in shunt 
with the former. The piece є is composed of thin springs, 
which, when pressed down, rub on the support, and thereby 
give a good contact. The same effect is obtained at d by the 
contact parts being made elastic. The two parts c and d are 
not rigidly connected with each other, but come into or out 
of contact one after another on switching in and switching 
out respectively. The part “ is carried on a loose cap, 
which encloses the cylindrical upper prolongation ¢ of the 
contact piece c. A tube, m, is attached to the lower end 
of t. The tube m, together with the support t, is kept 
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in its vertical position at the points q and r. A link 
connected with a detent, т, is set in motion by a handle, g. 
The detent takes hold of a projecting piece, v, of the tube m. 
Fig. 1 shows the lowerpart of the apparatus in the switched- 
out position, in which case the contacts c and d take the 
position indicated by the dotted line in Fig. 2. The cap 
which carries the piece d rests in this position on the head 
of t. If the hand lever у be pressed dowawards, the tube m 
together with the piece ¢ is moved downwards also by the 
detent i. The piece d first comes into contact with a and 
b, and is pressed tightly against them by the spriag f. When 
d moves farther, the contact piece c comes also into contact. 
When the lever g has come into the position represented in 
Fig. 2, the apparatus is completely switched in. Should the 
current rise &bove & certain value, the iron core k in the tuba 
m із drawn upward by the coil S, whereupon the nose = strikes 
against the projection of the detent i, and makes the latter 
lose its hold. Thus the tube m is freed, and t can be 
acted on by the spring e, which drives it upwards. When the 
upward movement takes place 
the principal contact c first 
comes out of connection, and 
only afterwards the switching 
out is effected by means of the 
contact in the shunt. 

The significance of this 
contact lies, firstly, in the fact 
that the production of an aro 
can only occur at this easily 
renewable part. The arc 
which is being formed is, 
however, at once extinguished 
by the blowing operation of 
the magnetio field created 
between the two iron plates 
visible in Fig. 4, which are 
placed before and behind the 
pieces a, b, and d, and repre- 
sent the poles of an electro- 
magnet which is excited by 
the coil S. The pole-plates 
serve at the same time as 
supports for a box made of 
fireproof insulating material, 
which encloses the parts a, 5, 
and d at the sides and under- 
neath like a chimney. In 
Fig. 8 the lowerpart of the 
apparatus is represented in 
the position which it takes 
after the automatic switching- 
out. To switch the apparatus 
in again the lever g is brought 
again into the position shown 
in Fig. 1, whereupon the detent is again thrown into gear, 
and the switching-in follows in the manner before described, 
If the cause of the excessive strength of current still continues 
on switching-in, the iron core is again driven upwards under 
the increased influence of the coil, detaches the detent, and 
the operation above described of switching-out is repeated, 
while the hand lever g remains in the switched-in position. 
Even when holding the hand lever firmly, the above- 
mentioned defects of apparatus of older design cannot occur, 
and thus the application of a special hand switch along with 
the automatic cut-out becomes superfluous. 

By means of the screw visible at the lower end in Fig. 4, 
the stationary position of the iron core * can be altered, and 
the apparatus adjusted for various currents. 
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THE PRESENT STATUS OF THE ELECTROLYTIC 
REFINING INDUSTRY IN THE UNITED STATES,* 


BY TITUS ULKE. 


The wonderful development of electrolytic refining—that is, the 
art of purifviug metals or alloys by . the objectionable 
impurities and contained precious metals from the alloys or crude 
metals to be refined and simultaneously electro-depositing com- 
mercially pure metals —in the United States can best be appreciated 
by comparing the condition of this iudustry in previous years with 
its status to-day. Let us consider, in order, the electrolytic refining 
of bullion or alloys of copper, silver, and of gold, which are to my 
knowledge the only metals or alloys electrolytically refined on a 
commercial scale iu our country. 

Vopper.—The art of electrolytic copper refining, invented in 1865, 
by James Elkington, was first practically applied 1n the United States 
iu 1879. At this time small electrolytic separating works were 
operated at Phonixville Pa, with two of Weston’s nickel-plating 
dynamos, but the Bal bach establishment of Newark, N.J., was the 
forerunner on a large scale of this branch of metallurgy. The progress 
of electric refining, from its introduction, 20 years ago, until to-day, has 
certainly been phenomenal. Since 1880, when by far the greater part 
of our copper, in the condition of sulphide or matte, was shipped abroad 
to be refined, there has been a steady increase in the quantity of 
crude copper or matte refined here, and a decrease of the amount 
shipped tor refining to Europe. Our refiners now amelt and refiae 
practically all of our domestic matte and crude copper, and, in addi- 
tion, treat electrolytically a considerable quantity from other 
countries, among these being Mexico, Australia, Tasmania, and Japan. 
Our copper exports, which are very considerable both in tonnage and 
in yalue, now consist of refined copper, instead of the much less valu- 
able ore, matte or bullion as formerly, and we no longer, therefure, 
pay a tribute to foreign refiners. | 

A glance at the statistics of production of electrolytic copper during 
a few recent years will show the rapidity of the increase. In 1889, 
according to the census, the United States produced nearly 80,000 
short tons of fine copper, of which less than 25,000 tons were obtaine 
electrolytically. Ошу five years later, the production of electrolytic 
copper in the United States alone had risen to over 57,000 tons, ot 
nearly one-third of the world’s copper output at that time, and it 
steadily increased until in 1900 it reached the enormous total of 211,000 
tons, or about 422,00U0,0001b. This is eight times what it was 10 years 
ago, and equal to half of the entire copper production of the world. 

The estimated daily output of the 11 copper refineries in this 
country is 579 tons. From the copper treated are obtained gold and 
silver slimes containing over 53,0000z. of silver per diem, or over 
19,400,0000z. per annum, besides nearly 174,0000z. of gold. It thus 
appears that more than one-third of our total silver output 13 now 
derived from copper ores. It is aleo interesting to note that the 
cost of refining copper to-day is but half of what 1t was 10 years ago, 
and that contracts have been recently closed for refining copper 
anodes for as low as $8 per ton. We will now consider some ot the 
conditions which have niade such а cheapening of the cost possible, 
and outline the present practice of electrolytic refining. . 

As is generally known, the object of electrolytic copper refining и 
two-fold: First, the saving of the gold and silver always found in 
crude copper ; and, secondly, the separation and removal of the bulk 
of the impurities, such as antimony and arsenic, from the fine copper, 
so that the latter will possess a high electrical conductivity, and w 
be suitable for drawing into wire or pure enough for the various 
uses for which copper is required in the arts. Г 

There аге at the present time only two systems of refining in 
commercial use —the multiple and the series system. The series or 
Hayden system is in use at only two refineries, опе at Baltimore and 
the other at Brooklyn, and is only advantageously employed where 
the crude copper to be refined is of uniform high grade and can 
rolled out into smooth long sheets about jin. thick. In the usual or 
multiple system the anode sheets are cast into plates and not rolled, 
and they are usually between lin. and 2}in. thick. As the series 
system requires a rolling mill, which will consume about one-th 
of the power of the plant, and a special refining of the crude blister 
copper to adapt it to rollingjit is not in general use in the United States. 

he composition of typical anodes of refined blister copper 1s 83 
follows : 99-250 per cent. copper, 0:338 per cent. silver, 0 001 per cent. 
gold, 0:300 per cent. oxygen, 0:054 per cent. antimony, 0:033 per cent 
arsenic, 0 009 percent. lead, 0:008 per cent. selenium and tellurium, 
0:002 per cent. bismuth, 0*002 per cent. nickel and a trace of irou. After 
beingelectrolytically refined and meltedinto wire-bars and other ghapes 
for rolling and conductivity purposes, the commercially pure electro- 
deposited copper obtained from such anodes has approximately the 
tollowine composition: 99:925 per cent. copper, 0001 per cent. 
silver, 0070 per cent. oxygen, 0:002 per cent. antimony, 0001 per 
cent. arsenic and 0:001 рег cent. lead. ae sa 

The chief characteristic of modern copper refining in the Unite 
States is the introduction aud adoption of efficient labour-raving 

* From the £lectrical Revicw of New York. 
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Electrolytic” Copper Refineries in the United States (operated in 1900). 


} і 
| — Daily output ot Number and No. of Daily output 
Na e of company and location of Kind of та chiefly Ее: copper ein E | "o | тава xd god ш 
works. А А A ; 
| ine tona (400019) Kw. = kilowatte. refinery. | slimes. 

Raritan Copper Works (Lewisohn | United Verde, Utah, B. & M., [| 3 Weatinghouse i | А {| 8,8000z. Ag. 
Brea), Perth Amboy, N. . and Mt. Lyell copper. j 150 (capac. 160 G eck. 32000 Multiple. || 1700. Au. 
e o | 6 W'hse@ 27Ckw. 11 430 fulti f 8,0000z. Ag. 

Anaconda Mining Co., Anaconda, Mont. | Anaconda anodes ............... 100 (capac. 155) 4 | 2 W’hse@300kw. yo Multiple, \ 3502 ÁU. 


1 W'hse C 220kw. ' 


Baltimore Smelting and Rolling Co. f | [| 8 Edison@ 80kw. 1. | f L. p. series. 6, 4000z. Ag. 
Baltim ore, Md. 8 8 \ Anaconda anodes ............... 80 (capac. 100) L| 3 W'hse @-80kw. 540 | S. p. multi И 2802. Au. 
Boston & Montana Cons. Copper & 2 Westinghouse | А | ,96002. Ag. 
“Silver Mining Co., Great Falls, Mont. Boston and Montana anodes... 60 „ 600kw. d 600 Multiple. 1 дол АШ. 
| Copper anodes from Spanish | | ; 
Nichols Chemical Co., Laurel Hill, and Canadian pyrites cin- |! 60 || 4 General Blec- «|. 400 Serie 1,0C0oz. Ag. 
N. V. ders, and Mountain Copper | trie @ 200kw. / | D 24cz. Au. 
i Co. | 

Guggenheim Smelting Co., Perth | Mexican and Colorado copper \ I| 3 General Elec- | | А 20, 0000z. Ag. 
_ aboy, N. v. ponet anodes | 50 (| tric @ 180kw. | % Multiple. 1750 z. Au. 
Balbach Smelting and Refining Co., | Orford anodes and miscella- | \ 20 {| 8 Excelsior @ | 432 Multiple {| 2,50002. Ag. 
Newark, N.J. | Beous / \ сови: ^n f 1 : бона jv 
Bridgeport Copper Co., Bridgeport, Ct. Perrot anodes ·................. 30 | lane Got id | 194 Multiple. \ E AT 
Irvington Smelting and Refining Co, ; 2 Hochhausen G А 72002. Ag. 
фе NJ. 8 E | Miscellaneous .................. 9 { E | \ 90 Multiple. фо БАШ 
Chicago Copper Refining Со., Blue ; Copper from by-products and | | ai Edison @ 64 ; [ 2. Age 
| Talend, m | | miscellaneous bis coprer і 5 ү т 155 200 ‚ Multiple. \ E 29. 
‘ ; „ү, f ,Argentiferous copper from | | ieneral Elec- | | à [ . Ag. 

Buffalo Copper Works, Buffalo, N.Y. \ | она Lake Superior, Mich. | | 5 1 tric @ 200kw. | 100 Multiple. 1 202. Au. 

Estimated total daily production of electrolytic copper 579 tons, or about 211,000-tons annually. 
Estimated total gold апа silver obtained in refining copper annually : 19,485,700oz. silver ; 175,925oz. gold. 

Electrolytic Nickel Refinery ( probably not now in operation). In the electrolytic parting of silver and gold it is not necessary to 


Ss —— , obtain the deposited metal in sheet form, as silver in crystals is 
| йс» of шр and | Material treated. уу ETEL ул readily melted into bara. Owing to the great value of the metals 
ocation of works. | | of electrolytic nickel. | treated, the chief aim is to secure a rapid output. As high a current 


JJ шый IE density is, therefore, employed as is possible without unduly heating 
F Orford 98 nickel 6,00 0lbs. the electrolyte or carrying over impurities from the anode. Short 
Refining Co. Newark Nu! Aue. nö⁴eirceuits produced b the bridging over of silver crystals from cathode 


‚ Electrolytic Silver Refineries in the United States (operated in 1900). | to anode when high-current densities are used can be avoided by 

IM DECORE eee Б scraping off the silver crystals. These fundamental principles were 

first recognised and commercially applied by the late Dr. Bernard 

ш eo, Ира ae "m. in 1884 and in 1895 кре patented the only 
| MESE | uem two forms of apparatus now in commercial use. 

h 55 со | Dore Биш 100,000о». Troy. | The old Moebius process, in use at Pittsburgh, Pa., and Perth 

2. | Pennsylvania Lead Co., Pitts- Doré bullion. | - 35,000oz. Troy. Amboy, N.J., and in which a fixed cathode is employed, is distin- 

burgh, Pa. ps | а gur ted from the Moebius continuous-band process, now used at the 

3. Globe Smelting and Refining | Doré bullion. 25,0000z. Troy. lobe emelter, of Denver, Colo., and characterised by a moving silver 

Co., Denver, Colo. ! cathode band. It will be impracticable to describe either of these 

doro ce S oq ; 8 l | processes here, but it may be pointed out that the Moebius con- 

Electrolytic Gold Refinery (in process of erection). | tinuous-band process was abandoned at Perth Amboy chiefly because 


U. S. Mint, The material rolüned is | Katimated daily output of the difficulty of removing the deposited silver from the silver 
Philadelphia, Pa. | 


old bullion. . 1.00002. Troy. belts. A few years ago, however, Mr. Gustave Nebel, formerly an 
— | — — assistant to Dr Moebine, discovered that oil will prevent the close 
devices, both to and from the melting furnaces and the electrolytic | adherence of the electrolytically deposited sil ver crystals to the belt, 
tanks. Thus the largest and probably the best equipped electrolytic | which fact has been successfully applied by Mr. Nebel to the band 
refinery in the world—:; e., the Raritan works of the Tewinolin Bros., | process as employed in the new Globe refinery. Another important 
at Perth Amboy, N.J., is proe with а simple and very effective | Improvement made in the last-mentioned plant was the replacement 
casting arrangement, in which the molten copper is tapped from the | of the platinum electric contact points, formerly employed, by the: 
melting furnaces into moulds attached to an endless conveyor running | both cheaper and better conducting contact points of silver; and the 
in front of the furnace but sunk below the floor level and covered | recognition of the necessity of removing the silver belts from the' 
by removable iron plates, so as not to interfere with the approaches | electrolyte when not in use to avoid their gradual solution. 
to the furnace in any way. Й In conclusion, I тау add that the cost of parting doré silver by 
In the tank room a full tank load of electrodes is handled at one | the Moebius electrolytic process, with careful management, should 
ume by means of a rack-frame and travelling crane, and charged | not exceed 20 to 30 cents per 10007. | 
into one of the 1,600 tanks in the refinery referred to, or discharged Gold.—Regarding the electrolytic refining of gold bullion, experi- 
therefrom, as desired. This means a great saving in the labour item | ments were made at the Philadelphia Mint, during the past year, 
alone, besides facilitating very rapid work. Walker's casting machine | with the Wohlwill process, in use since 1880, or thereabouts, at the 
is also gaining much favour and is being introduced into several | Norddeutsche Affinerie, at Hamburg, leading to the adoption of this 
large refineries, process by the United States Government. | 
n conclusion I may add that considerable quantities of copper The Wohlwill method of producing chemically pure gold by elec- 
matte and bullion are now shipped from many parts of the world to trolysis, and slightly moditied by Dr. D. K. Tuttle and Mr. H. J. 
the United States to be treated, chiefly because refining costs lees here | Schlaeker, will be installed at the new Philadelphia Mint. Thus far 
than in Europe, due to the large capacities, excellent equipment and about 2,0001b. of gold bullion have been electrolytically refined at 
progressive management of our leading electrolytic refineries. the old mint in Philadelphia, and beside the pure gold, platinum : 
: Suver.— The first electrolytic silver refinery in the United States | and other metals of the platinum group were recovered as by- 
was erected in 1836 by the Pennsylvania Lead Co., near Pittsburgh, | products. The chief feature of the Énil Wohlwill process is the 
Pa., and, in its rebuilt state, is probably still in operation. It has a | addition of hydrochloric acid or sodium chloride to an electrolyte of 
daily capacity for parting from 30,0000z. to 40,0000. of doré bullion. | gold chloride, so as to prevent, or at least diminish, the evolution of 
A similar refinery was built a few years later by the St. Louis Smelt- | chlorine at the anode and the consequent impoverishment of the 
iog and veru nt but is now closed down, like the balance of this | gold contents of the solution electrolysed. In this respect there is 
company's St. Louis works. In 1895 the Guggenheim electrolytic : an essential departure in the behaviour of gold from that of copper 
silver refinery at Perth Amboy, N.J., was erected, and later rebuilt | and silver under like conditions. 
and enlarged, so that it is now probably the most extensive in the | Wohlwill has demonstrated that it is 5 and profitable to 
world. The Globe Smelting and Refining Сов electrolytic silver | continuously purify impure gold and gold alloys by employing conr. 
refinery, near Denver, Colo., was not started until the spring of 1898. ! paratively weak solutions of gold chloride and electric currents of 


No Name of company and location | Material Estimated - 
| of works. ! treated. daily output. 
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a density as high as 100 amperes per square foot and even higher 
through the combined influence of higher temperature and led 
hydrochloric acid. ‘The electrolyte used is a solution containing 
about 25 to 30 grammes of gold per litre, and maintained at a tem- 
perature of about 60°C. to 70°C., with about 20 to 50 cubic 
centimetres, according to the current density, of fuming hydro-chloric 
acid with a specific gravity of 1:19, or, instead, 21 grammes or 
more of sodium chloride or common salt per litre. When sodium 
chloride is employed, the amount of the compound added should in 
every case be limited to 100 grammes per litre of electrolyte, as other- 
wise the silver chloride present would be dissolved in the alkaline 
chloride and be deposited at the cathode with the gold, thus defeat- 
ing the object in view. "Therefore the amount of sodium chloride 
in the solution is restricted to that which will suffice to bind the 
chlorine evolved at the cathode. 

As Dr. Wohlwill states, when the temperature of the electrolyte 
and the quantity of hydrochloric acid (or salt) therein are in proper 
accord with the density of the electric current, the anode go'd, plati- 
num, palladium and the bulk of the foreign constituents of the anode 
will pass into the electrolyte under the influence of the electric 
current. The major portion of the iridium and other metals of the 
platinum group remain undissolved, and with these the silver is 
separated as solid silver chloride. Similarly, a portion of the lead is 
separated in the form of lead chloride as soon as the electrolyte 
becomes saturated therewitb, or nearly so, while the bismuth is 
separated in the form of an oxychloride should the amount of hydro- 
chlorie acid present be insuflicient to keep it dissolved. The above- 
described insoluble mud, which separates and readily drops off the 
anode in small quantities at a time, also contains a very small amount 
of anode scrap and gold, forming about 10 per cent. of the weight of 
the anode in an extremely fine state of division. The presence of 
this gold is due to the fact that a portion of the anode gold is at 
once converted into protochloride instead of normal chloride, and 
the protochloride immediately after formation is decomposed into 
normal chloride and finely-divided gold. 

While, as described, a portion of the anode constituents pasa over 
into the solution and another portion subsides in the form of an 
insoluble deposit, pure gold is exclusivelv deposited at the cathode, 
even from solutions of constantly increasing impurity and with 
currents of a density of 100 amperes per square foot. The gold 
extracted from the electrolyte at the cathode is therefore constantly 
replaced, chiefly by gold dissolved at the anode, and in part by 
equivalent quantities of other metals, but as the quantity of еа 
deposited at the cathode corresponds in part. with the «quantity of 
silver, lead and bismuth converted into solid chlorides, there is ‘a 

ual impoverishment of the electrolyte in gold, which is replaced 
y the addition of a sufficient quantity of gola chloride. 

The simultaneous accumulation of foreign constituents in the 
electrolyte does not affect the purity of the gold deposited, even if 
there-is an excess of such impurities, so long as the proper amount of 
gold is present in the electrolyte. In fact, the presence of these 
foreign constituents is even advantageous to the deposition of pure 
gold at the cathode, because the compactness of the deposit, which is 
very bulky from pure solutions, especially when currents of high 
density are employed, increases with an increase in the impurities in 
the electrolyte without affecting the purity of the deposited gold. 


„The above-described method of extracting gold permits of the 


recovery (from large quantities of anode materials) of the compara- 
tively small percentage of platinum contained therein, which after 
the precipitation of the gold may be directly recovered in the form 
of ammonio-platinic-cbloride. 

Owing to the high value of the anode material and of the solution, 
as well as of the product of electrolysis, it is advisable to refine 
within the shortest possible time and in the smallest possible space. 
Accordingly currents of the highest possible density and compara- 
tively thin anodes are pe With an anode 4mm. thick and 
an initial current density of 40 amperes per square foot, the anode 
will be so far consume і in 24 hours that the remainder, about 
one-tenth of the original weight, is preferably re-melted and used in 
making fresh anodes. The cathodes are made of thin rolled pure 
gold electrolytically obtained, and may be of the same length as the 
anodes but considerably narr »wer, because they rapidly increase in size 
in all directions under the action of the electric current, the deposit 
being a coherent one, even with current of a comparatively high 
initial density. This fact enables the refiner to place the electrodes 
in close proximity to each other, say 3cm. apart without danger of 
short-circuiting or endangering the purity of the cathode deposit. 
At the beginning of the electrolytic operation, when the electrolyte 
is yet free from impurities and the deposited gold is not very dense, 
the electrodes must be placed further apart or the cathodes more 
frequently changed. | 

The apparatus for refining gold bullion consists of a tank or vessel 
made of porcelain, stoneware, or other suitable material, upon which 
js arranged a frame of wood, carrying the two conducting strips or 
bars of copper or brass, to which the cross bars, say nine in number, 
are alternately connected by means of binding poste. A number of 
euch tanks, the electrodes of which are in multiple circuit, are 
ele:trically connected in series, and the end tanks with the negative 
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silver, the anode surface will be coated t 


and to а most satisfactory value. 
sive fuel charge of 1:49d. per unit, the generating, works, and 
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and positive poles of a dynamo. As it is necessary to maintain the 
electrolyte at à uniform level, notwithstanding its loss by evaporation 
due to heating, a reservoir containing fresh electrolyte is arranged 
above the electrolytic tanks, and provided with a normally closed 
filling aperture. Two pipes, a and 5, lead from this reservoir, pipe a 
having its outlet slightly below the surface of the electrolyte in 
the tank, while b is а siphon-pipe that extends near to the bottom 
of the reservoir, and supplies liquid to the tank the moment 
the level sinks below the оше, of pipe a, and allows air to enter the 
same, while the flow of liquid from the reservoir is stopped the 
moment the level of the electrolyte has risen to seal the outlet of the 


pipe. 
Ehe water used in washing the gold deposits and the residues and 
mud, which are periodically removed from the tanks, can be placed 


in the reservoir and thus returned to the electrolyte without 
previously concentrating the same, as this is effected by the 
evaporation of the hot electrolyte during the- electrolytic operation. 
If the anode material contains a 5 great quantity of 

erewith in the form of non- 
conducting silver chloride that does not readily drop off, thereby 
reducing the active area of the anode and giving rise to the evolu- 
tions of gaseous chlorine, so that the anode will be insufficiently 
attacked, and the gold in solution will be precipitated. In electro- 
lysing alloys of this kind the interruption of the operation by the 
deposition of silver chloride at the anode is readily avoided by 
removal of the chloride mechanically, which operation is performed 
periodically, the frequency depending upon the percentage of 
silver in the alloy and the density of the electric current. 
This also applies in case bismuth is present in the alloy. 
If the latter also contains a considerable amount of lead, the 
acid solution becomes rapidly saturated with lead chloride, and 
as soon as this is the case, botl, electrodes, as well as the internal 
surfaces of the tanks and the surface of the electrolyte, become - 
coated with crystals of lead chloride. It is advisable, in order to 
avoid this condition, to add a quantity of free concentrated sulphuric 
acid to the electrolyte, say, equal to the «quantity of free hydro- 
chloric acid present. The lead then forms an almost insoluble 
deposit of lead sulphate on the anode, which sulphate gradually 
drops off or is mechanically removed. 

The present status of the electrolytic refining industry in the 
United States and its great economic importance can perhaps best be 
appreciated by a study of the carefully compiled tables given on 
page 583. = 


ELECTRICITY WORKS ACCOUNTS. 


Southampton Municipal Electric Supply Works. 

It is gratifying to find that the position of the Southampton 
undertaking is steadily improving. During the year ended at 
March 31 last additional lamp connections raised the total 
to the equivalent of 35,000 8 c p. lamps, or 77 per cent. above 
{һе preceding year. The year's output shows the still greater 
advance of nearly 99 per cent. | | 

"To some extent this progress is, no doubt, due to the start- 
ing of the tramways at the beginning of last year, bui the 
influence of the traction load was, therefore, only over three 
months of the year. | : : 

The management charges show avery considerable reduction, 
Owing solely to the exces- 


total costs are above the average in municipal supply stations 
of similar magnitude. The other items of generating costs 
are satisfactory, especially the item of wages at the station. 
Notwithstanding a considerable reduction in the average 
total revenue—a relatively greater reduction than that in the 
costs— the undertaking exhibited, for the first time, a surplus 
for the year. а, | А 
Whitehaven Municipal Electric Supply Works. 
Although the results of the working at Whitehaven during 
1899-1900 were less brilliant than those of the preceding 
year, the general position of the undertaking was quite satis- 
factory, even considering the favourable load factor of 18-2 per 
cent. which characterised the load. The generating costs 
were all low, notwithstanding the natural and material 
increase in the fuel charge. Unfortunately, the distributing 
costs were largely increased, and to an abnormal value, thus 
raising the works and total costs to figures perhaps slightly 
above the average. That the concern is on a good footing is, 
however, evidenced by the financial results which accrued with 
the moderate total revenue from all sources of 42d. per unit. 
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SOUTHAMPTON. WHITEHAVEN. 
Undertaking Worked bY a= == == == = =m == = = m | Southampton Corporation. Whitehaven Corporation 
Date of Commencement of Supply. — sæ == = 1991. Sept., 1893. 
System of Supply 2222... am m a mm |o wire with batteries. 3-wire continuous-current. 
Chief Engineer J... ˙ A | eae З Ernest W. Dunton. 


YEAR ENDED MAR. 31, 1899. MAR. 31,1900. ||. MAR. 51, 1899, MAR, 31, 1900. 
„ SOLD (TOTAL) owes ew us um im cm um m m 265.081 526,554 206,364 218,894 
ld for publi h m-— — em —À — — — — 9 9 , , , , 
: asad on oda аълаа н» Ss ae 44,059 43,896 | 6,000 6,480 
UNITS SQLD PER 8 C.P. LAMP CAP a ы _ 106 _ 216 | . 815 . 834 
Maximum supply demanded se „~ = === == == == 550 kilowatts 58) kilowatts 180 kilowatts | 190 kilowatts 
Number of public lamps. s sa == = == sas =m =e ams а ee 24 58 arc,116 (32 c.p.) glow[] 438 total (arc and inc.) 9 arc, 457 glow 
Connections to mains In B-c.p. lamps — — ш6— 19,775 35,000 | 8,267 22,000 
CAPACITY OF PLANT IN 8-C.P, LAMPS „=== 25,000 24,400 6,560 6,560 
CAPACITY OF PLANT IN KILOWATTS on s= 222 800 780 210 210 
Per kilowatt Per kilowatt Per kilowatt 
ТРАТ Total, [Рег Kilowatt! Total. — Total, |f Capacity. | Totals та 
gud == (TOTAL) Lem mmm m mmm | 256,064 £701 | £55,064 £719 £28,926 | £138 £28,926 | £138 
Loan (including Debenture charges) == ss «=== | 55,064 701 56,061 71'9 19,068 90°8 28,926 138 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) 1... — — — — 9,858 46'9 ril 26 
Share (unissued) „ss 2244? ске = 7 — -— — — — 
Share (uncalled) o — — a — MÀ шеша аен — — — рте — -—1 — — — 
REPAID (TOTAL) .......— — . — 3 — а -- — -- — 1,413 673 1.413 673 
RESERVE OR SINKING FUND ce 2222 10,990 127 13,161 169 1,474 702 2,291 10:9 
DEPRECIATION FUND — — x — m сыз s === — = we. © с; "ЗР? T" эл» 
EXPENDED (TOTAL) Ll. а анон наана | 07,0094 84'4 90,529^ 116 20,276 96:6 29,885 114 
Lands and buildings — эшче тыш эше — ee 1 тет кшш I ст засы с=з L3 1,785 8'51 1,921 9:14 
— 7 pe AS x E: эр 7.279 347 10,590 50˙4 
Dini Жа, МЫРЫ een e — S eX 9.497 45:2 9.589 457 
Miscellaneous ........ — ain am ba o'un kb am ad + $» — — — 1.714 8:16 1.774 8:44 
BALANCE OF CAPITAL ACCOUNT a mas m mm e mie me me me -143 I -34,465 | -442 || -1208'' -576 5,041 240 
REVENUE— ИШ... МЕ... ЖЖ... и. „ЖЕ... 
% un qué ad qur pis унаадан) mane jens 542 4 809d. £3,387 3°940d. | £3,851 4225d. 
Revenue from supply „=... = ===... 9,4057 4°286d, 1,853 2:1544. 2,201 24154. 
` " meters, £6... co: cm cm cis am aw cee ——— am 168 0:0774. 50 0°058d 56 0:0614d. 
" public lighting TT тене — — — 922 0°421d. 1,442 1'677d 1,541 16904. 
i miscellaneous sources. =a san oe ome 49 0˙022d. 29 0˙034d. 28 0 031.1. 
EXPENDITURE OUT OF RE à 
TOTAL COSTS — —— LR eee 25,930 2:704d. £1,763 2:050d. 326 
WORES cosrs b 4.897 2˙233d. 1.438 16724. 1.832 2:010d. 
Generation of electricity ——.——————————— 4,082 2:0904. 971 1:129d. 1,085 I'190d. 
Oil, waste, water, ll. sa am am = ле am аз эше am кз шә 265 0:120d. 78 00914. 67 0:073d. 
Repairs and maintenance at station — 2 434 0°198d. 148 0˙172d. 151 0°1444, 
Distribution of electricity f 44 149 0°068а, 81 0°0944 360 0°395а, 
' M Repairs, renewals of mains, &c, se se = = sm =e m m ; 80 0°036d. 25 00294 4 00044, 
Public lighting dL LE 3 008d. 166 0°076а, 396 e jen d AI 
Attendance ——U —ä6ʒ — —— h — ЕЕС — \ А ° 177 f ; 1 ` d. 
MANAGEMENT AND PROPERTY CHARGES... ... == =— =— 911 0:825d. 1,033 0471d 325 0378d. 494 . 0 542d. 
Tra . 127 0:1154. 125 0°0574. 142 0:165d. 122 0:134d., 
B————————————— 516 0˙467d. 637 0:2€0d. 127 0˙148d. 282 0`5094, 
Stationery, 8e. 61 0*055d. 47 0:0214, 5 0°006d. 22 0°024d, 
Establishment chargens 22 91 0°082d. 74 0°034d, 17 0:020d. 35 | 00384, 
Law charges, &c. — a— — — — H — — — — — — 1160 0°105d, 150 0-0684, 544 0:040d 554 0°0564, 
) to mean to m mean to mean 
FIN ANOIAL RESULTS— Д Total. о со Total. омен, Tota’. PM Total, RA exp'nde 
WORKING PROFIT FOR TBA . | £2,894 588% | £4591^| 581% £1,625 8345 | £1,525 6:917; 
~ Sum carried to Depreciation Fund me — man oe — m f TT тоф — — Adi" — — 
Sum carried to Reserve or Sinking Fund 2,080 4:257; 2,055 260% 801 4117 807 5:65% 
Net interest on loans (incl, Debenture charges) ... 1,454 2:967 2,591 5:057 545 197, 528 2'397 
BALANCE FROM LAST ART а... — — — — 316 1:62% £97 270% 
BALANCE AVAILABLE РОВ DISTRIBUTION, ko, — — — — 145: 0:1841% 597 307% 790 3:58% 
Deficit ae ů ABW —— —— — —— — „= ——Á — эшш 6414 130%, — — — — p — 
ORDINARY DIVIDEND PAID „u nu nan — 22 SA == oi =. — к.н — — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 5187 56:27; 521% 60:4% 
Expenditure per kilowatt сарасіќу 22222 £3. 17s, 7d £7. 123. Od. £8. 8з. 04. £11. 1s, 5d 
REVENUE PER KILOWATT CAPACITY „mm m sm ma =e =e £7. 10s. 0d. £3. 10s. 5d, £16. 28. 5d, £18. 6s. 7d. 
Expenditure per 8-с. р. lamp capacity ...... ——— 2s. 53d, 4s, 1014. Ба. 44d. 7s. 1d 
REVENUE PER 8-C.P. LAMP CAPACITY lc 48. 94d, 8s. 714, 10s. 4d. 118. 9d. 
REVENUE PER 8-C.P. LAMP CONNECTED ............... 6s. 014. 6s. 01d. 88. 21d, 38. 6d. 
Price charged for lighting, per unit .—.—...... 2 6d. to 444. 6d. | 5d. 5d./ 
Price charged for power, per пш... =m =m аа 54. 3d. | 54. 2d. 
Price charged for public lighting „= £20 per are per annum | £20 per lamp per ann. 7 —- 4d. per unit. 


WAITEHAVEN.—REMARKS—a lucluding supply for harbour 
lighti ig by cont dot the units cold by contract in 1898-9 were 24,925 
aud iu 1899-1900 97,160. b Over-expended. с Includes £30 bonus to 

engineer. d Insurance. г These glow lamps are tlie equivalent of 
| 455 16 c.p. lamps. / Or (alternatively) 2d. per urit plus £6 per kilo- 
| watt of demand per annum. 


SOUTHAMPTON.—REMARKS—a Includes £21,100 paid on purchase of Southampton Electric 
Light and Power Co.'s undertaking. - b Over-expended. c Includes £28 compounded stamp duty, £78 
insurance, and #9 auditing. d Carried to'suspense account,which stands at £1,188. e By masimum 
demand system 6d. per unit for first 3C0 hours perannum and 44d. after. f Inelusiveof incandescent 
Jamps. g Inclusive of £226 received for traction supply. A After deducting £21 wages and repairs 
in respect of tremcars (electrical equipment). i Forthe year, j Including 26,068 units to traniways. 
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THE AL ATE т TRANSFO THEORY AND 
PRACTICE, J. A. PLEMINQG, VOL. I. ар t oa, VOLL. ОР 
IC CUR TS. NEW EDITION. Price VOL. II 
THE UTILISATION OF INDUCED C NTS. 


ELECTRIC LAMPS AND ELECT4«’C Wenning. = Ar J. 
FLEMING, M. A., D. Sc., F. R. 8. New Ed:‘ion. 98 original 1 ae LIES б 

MAGNETIC INDUCTION IN IRON LND OTHER METALS. By Prof. 
J. A. EWING, М.А. New edition. Price 10g. 6d., post free; abroad 11s. 

ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s. 6d. post free. 

art an OF ELECTROLYTIC SEPARATION OF METALS LS (Theoretical 

а Practical), By Dr. GEORGE GORE. Price 10s. 6d.; post free. 
ELECTRO. CHEMISTRY. By Dr. Groram Сова, Price 2s., post free. 
PRACTICAL И XN ы Амы EDEUTRICAL STUDENTS. By A. B. Kum r 


and H, 
DRUM ABMATURES ү bet fATORS (Theory and Praetiee) By 


THE INCANDESCENT LANP AND ITS MANUFACTURE. By Gusar 


Price 
А POCKET ET 300K oF JY ELECTRICAL ENGINEERING FORMULE. Py 
M. KILGOUR. Price 7s. New dition in Ше pesa. . abroad = 


e- 12. 64. MERS. New edi 
1 n Two Vols. 


a 
rum sl êd., post free Зв, bd. each. 


WIRELESS er ad, post re S SIGNALLING ACRO88 SP WITH IRES 
BY 5 Ву Dr. O. J. Lopes. New Edition, Price — 

А DI THE LAW OF Eb LIGHTING, ОТВ 
TRACTION, in N ES, Жо. A. rises ah 
B.A. To Janu 1900. ‚ 

CARBON и MAKING Fo FOR ALL Bo рон in PURPOSES, By Faaxom 


THE E MANUFACTURE OF E ELECTRIC LIGHT CARBONS, A Practical 
SU TIN ENG INDICATOR M Prioe 1s. 6d, post free. 

THE STEAM INE INDICATOR AND IND RAM 
Edited by W. W. BEAUMONT. Price 82. 6d., post free 8 


-FULL CATALOGUE POST. FREE ON APPLICATION, 


* ELECTRICIAN" SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARO.—By Mrs, AYRTON. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important resulta of recent research. 


PRIMARY BATTERIES. —4A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date 
The book will be fully illustrated. 


SECONDARY BATTERIES.—By E. J. Wane. Fully Illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
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THE TELEPHONE, —By Dang Scar and F. C. RAPHAEL, 
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THE ELECTROLYTIC REFINING OF METALS. 


То judge by published accounts one might suppose that most 
metals are refined by electrolysis. The insider knows better. 
Only a few of those metals which are of industrial importance 
can be remuneratively treated by electrolytic methods. But 
those few yield rich profits to their exploiters, and it is a 
matter for regret that the profits should have gone abroad. In 
this country there is a single industry of the kind which is 
even mildly flourishing, namely, the refining of copper. How 
mildly may be judged from the fact, well authenticated, 
that a noted user of copper, whose name is a household word 
in the metal trades, solemnly and recently expressed his 
opinion that pure electrolytic copper was not a material to be 
encouraged, and that he liked the impure product on which 
he had been reared. One would have thought that impurities, 
if shown to be necessary, might better have been added in 
regulated amount ! 

Notwithstanding that electrolytic methods of metal refining 
are growing cautiously, slowly and with a ratio of progress 
almostindistinguishablefrom stagnationin the United Kingdom, 
they are proceeding apace elsewhere. Iu the United States of 
America at the present time nearly half the total world’s 


supply of copper is refined electrolytically. Those fat profits 


arising from the recovery of the precious metals from crude 
copper which used to delight the European smelter when bis 
American friend was ingenuous enough to ship his matte 
here, have disappeared, but they have not ceased to be; they 
are pouched some degrees farther west. Those who are 
anxious to hear the truth of the matter cannot do better 
than read the article by Mr. Trrus Urxe, transcribed into our 
pages this week. There is no philosophising in this Paper; it 
ia a sober prosaic record of fact, and a study of its main heads 
may be commended to the enquirer. Pride of place is 
properly given to the refining of copper. At the present 
moment 211,000 tons of copper per year are electrolytically 
refined in the United States; from this 19,400,000oz. of 
silver and 174,0000z. of gold are won. Twenty years 380 
almost all this precious metal was ignored, and the copper of 
that era containing its proportion is fulfilling useful but 
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unexciting ends as fireboxes, steam pipes, brewers’ vats, and 
kettles, unconscious of its stored wealth. The processes of 


copper refining have long since passed the stage of trial; a 


factory runs as smoothly and on lines as well known as those 
of a cotton mill. So much orude metal of a certain grade is 
supplied, so much current is administered and as a result so 
much refined metal is turned out. The cost of power is 
inconsiderable ; 1,000 R. p., which is a bagatelle in electro- 
lytic processes, will produce 15,000 tons of copper per year. 
It is interesting to note that the so-called “ series system, 
which consists in making intermediate electrodes unconnected 
with the main leads, anode and cathode on alternate faces, is 
recognised now as of limited scope and utility. It began from 
a mistake and has found its own level. There is a continuous 
improvement of the crude copper which should encourage the 
dry smelter. He, poor man! may be profitably occupied no 
in refining copper as he once vainly believed, but in preparing 
raw material for the use of the electrolytic refiner; the 
donkey work shall be his. 


But although copper is properly dealt with at the beginning 
and at some length in Mr. ULEE's Paper, he has not failed to 
refer to other large refining industries. Silver is treated in 
great quantity and with complete success by the Moebius 
process. As far as we know nothing of the kind is attempted 
here. It can hardly be doubted that London, the home of 
the precious metal trade, contains many works. occupied in 
separating silver from baser or more precious metals; if this 
be granted, is it not lamentable that the cumbrous and old- 
fashioned boilings with nitric or sulphuric acid should be 
continued when an elegant, exact and economical process, 
proved in its working on a substantial scale, is ready to hand? 
Gold is equally easily treated, but here must be given a word 
of warning. Gold electrically refined is not particularly pure. 
Reliable analyses have shown that it may contain as much as 
0:05 per cent. of impurity, which is a serious matter in gold, 
not so much for the loss of value, though this is appreciable, 
but because of the modification of the properties of the metal. 
So it may be that our electrolytic refiners have still some- 
thing to learn here. Most melancholy is the news that nickel 
refining has been stopped ; it is scarcely credible, considering 
the substantial natural advantages of an electrolytic process 
for nickel and the good progress which had been made 
in its realisation. It will be observed, if we may return 
to our opening sentences, that the success of electrolytic 
refining is as restricted as it is conspicuous. No one 
cognisant of metallurgy, in the present state of our knowledge, 
would expect to refine lead, zinc or iron electrolytically. 
Antimony is in the debatable land; industrially it is, in any 
case, insignificant. Tin has a better chance. When the 
number of commercial metals is counted and the import- 
ance of these metals is appraised, we see clearly enough, first, 
that of the number a considerable fraction has already come 
within the dominion of the electrochemist ; secondly, that 
he has yet a world to conquer. Many who have been 
impressed by the variety of new processes for insignificant 
improvements in the refining of metals almost unknown, who 
have seen these fail, and have conceived a distrust of the 
whole affair, may be restored to technical sanity by an 
examination of the Paper which has served us as a text. If 
еге be any metal refiner who does us the honour of reading 
our comments, he may be induced to remove the reproach 
that we English people are the slowest of industrial com- 
munities to adopt and adapt the teachings of sound science. 
Until the. reformer comes we must sit at the feet of 
transatlantic Gamaliels, 8 


OBITUARY. 


ELISHA GRAY. 


We greatly regret io announce the sudden death of 
Dr. Elisha Gray, at the age of 66 years. His death took 
place on. the 21st ult., at Newtonville, Mass., U.S., and 
removes from the ranks of the electrical profession an inventor ` 
and scientist of exceptional ability. We learn the following 
particulars of his death from an American contemporary : 
He had been in Boston for some time past, pursuing his work 
in marine signalling and telephony with Mr. A. J. Mundy, 
and was visiting at Newtonville. On the day before his death 
he complained of a chill, and consulted a doctor. He dropped 
dead on Monday, Jan. 21st, his complaint being stated as neu- 
ralgia of the heart. ү | 

Elisha Gray was born at Barnesville, Ohio, U.S.A., on 
August 2, 1885. In his early life he was a carpenter's 
apprentice, and learned boat-building and blacksmithing, and 
during this time he studied physical science. At the age of 21 
he commenced to study at Oberlin College, where he devoted 
five years to working at physics. His first invention, at the 
age of about 80, was his automatio self-adjusting telegraph 
relay, which was soon followed by а telegraphic switch and 
annunciator for hotels, a private telegraph line printer, and a 
telegraphic repeater. Since that time he has taken out nearly 
50 patents, mostly dealing with telegraphic and telephonic 
apparatus. The principal of these include his printing tele- 
graph system, his harmonic telegraph, the telephone, and the 
telautograph. In conjunction with Mr. E..M. Barton he 
organised the firm of Gray and Barton, out of which sprang 
the Western Electric Co. February 14, 1876, was an 
important day in the life of Prof. Gray, for on that day he 
filed a patent caveat at Washington for an invention“ For 
Transmitting Vocal Sounds Telegraphically." Almost simul- 
taneously Prof. Graham Bell made his invention of the 
telephone, and it seems probable that the controversy which 
has been started as to the priority of this invention will be 
both fierce and prolonged. It has been alleged that one of 
the patent examiners named Wilbur betrayed the secret of 
Gray's patent specification both to Prof. Bell and to 
his attorneys for a money consideration. On this contro- 
versy Prof. Gray himself is reported to have made the, 
following statement: In the matter of the telephone, I 
should first place the man at the head of the list who dis- 
covered first the principle and method of operation. It lies 
between Bell and myself. I first described it in my caveat. 
Bell first made it a few days after the filing of my description. 
I then gave ib to him, because he first made it; but now I have 
evidence which convinces me beyond a doubt that I showed him : 
how. The public does not know this as I do, and I, therefore, 
do not expect a verdict in my favour.” 

Prof. Gray, in addition to having been elected a member of 
the Faculty of Oberlin College, was, in 1878, honoured at the 
Paris Exhibition with the Legion of Honour. In 1898 he 
was chairman of the World’s Congress of Electricians at 
Chicago. As an author he is chiefly known by his popular 
work on electricity, but he also contributed papers on tele- 
phonic and other subjects to scientific societies. 


Utilisation of Furnace Gas in Germany.—Vice-Consul- 
General Hanauer, of Frankfort, states that on October 30 
last 25 representatives of the largest iron works in France and 
Belgium visited the Hérde Mining and Rolling Mills Associa- 
tion, at Hörde, near Dortmund, Prussia, to inspect the 
electrical central station for utilising the gas coming from the 
mouths of furnaces. This plant, when fully completed, will 
represent about 6,400 н.р. At present, three twin motors of 
the Oechelhaüser type are run by furnace gas to generate elec- 
tric current for supplying power and light for the Hermann 


rolling mills. A fourth motor of 600 E. p., and four others of 


1,000 E. p. each are now in process of construction to serve 
like purposes. 


588 


THE ELECTRICIAN, 


FEBRUARY 8, 1901. 


THE AUSTRALIAN COMMONWEALTH 
CELEBRATIONS. 


(BY OUR SPECIAL CORRESPONDENT.) 


The inauguration with the New Century of the new nation 
in the Southern seas was heralded by à gorgeous display, in 
which electricity naturally took a prominent part. The illu- 
. mination of the streets, parks, gardens and public buildings 
of Sydney during the New Year week attracted large crowds 
and formed a distinct feature in the celebrations. It was 
carried out by means of some 18,000 incandescent lamps 
of 8 c.p. each and 135 arcs. These were distributed as 
follows: The beds of the Botanic Gardens were picked 
out by means of 6,000 coloured lamps, which gave a very 
striking effect. The gardens could thus be thrown open 
to the public both. day and night. The Domain, which has 
usually to depend on a few flickering gas lamps, was ablaze 
with 85 arcs arranged in crowns of five each on tall masts 
round the central grass square in which the Continental 
entertainments were held. Hyde Park was similarly illumi- 
nated with 12 crowns of four arcs each. Queen Victoria’s 
statue, at the head of Macquarie-street, was canopied by 
2,000 incandescents festooned from a central pole to the 
pavements. Thence a long perspective of 22 transoms, with 
72 red-white-and-blue lamps, carried one down Macquarie- 
street, past Parliament House and the Botanic Gardens to 
Government House gate, the arch over which carried 
400 lamps. On the other side of the street the Treasury 
offices were picked out with 500 lamps, and the Public Works 
buildings with 1,000, of which 400 were in a large crown 
which surmounted the dome. The Customs House, on 
Circular Quay, was very effectively decorated with 1,000 
- lamps, giving an especially good effect when viewed from the 
boats in the harbour or from North Shore. The Post Office, 
which is always to the fore on such occasions was ablaze with 
4,000 lamps, in various devices, and Martin Place was 
decorated with 14 transoms of 74 lamps each. 

The Post Office lighting was carried out without difficulty 
from their permanent lighting plant, consisting of two 
Willans-Siemens sets, and one Morris-Oerlikon set, capable of 
giving in all 1,£00 amperes at 110 volts. Of this, 500 amperes 
is the usual maximum load, and 1,000 amperes were thus 
easily provided for the decorations by reducing the interior 
lighting a little. The remainder of the public lighting was 
carried out from four temporary stations containing some 
500kw. of plant, which, during the week’s festivities, was taxed 
to its utmost. These stations were put down by the Public 
Works Department, under the direction of Mr. Thomas Raw, 
and are marvels of rapid and ingenious work. Within a 
month of the celebrations the sites of each were bare 
ground. The largest is in the Botanic Gardens. Five 
of the railway locomotive boilers were dismounted from 
their frames and installed here. The main generating unit 
is one of the Willans-Siemens 2,000-ampere units sent out a 
few yeara back to the unfortunate Cockle Creek works. In 
addition a Marshall 14in. by 20in. single cylinder horizontal 
engine belted to a 350-ampere 110-volt Mather and Platt 
dynamo and two 16їп. by 86in. Lancashire horizontal engines 
belted to a 61in. countershaft from which a variety of small 
machines were driven, which, though they constituted quite 
a museum of antiquities, did their work well. These included 
five 25-light Brush series arc machines for the Domain and 
Hyde Park lights, the remainder being on the 110-volt 
incandescent circuits in the Botanic Gardens and Macquarie- 
street. Within four weeks of its completion this spot had 
been used as a potting bed, and in that time heavy concrete 
foundations 8ft. deep had been put in and the plant erected 
—the large set alone weighing 28 tons. The steam pipes are 
serewed together at the joints and the exhaust pipes are of 
galvanised iron, and yet there is not a leak visible at 100lb. 
pressure. Exhaust heaters and Worthington feed pumps are 
employed. 

The lower part of Macquarie-street and the public buildings 
are supplied from a small station containing a direct-coupled 
Westinghouse set giving 200 amperes and a Raworth 
Universal engine belted to a Mather and Platt dynamo to 


keep them running through the storm. The expense, of 
course, has been heavy, as most of the work was carried out 
by working three shifts in order to get it into the alloted 
time, but the result formed the most striking feature of the 
great celebrations. 

Private illuminations also should not be forgotten, many 
good devices being picked out in incandescent lamps. In the 
harbour the festooning from masthead to masthead of the 
R. M. S. Rowe and “Grosser Kurfurst " was particularly 
striking. 


ELECTRICAL OSCILLATIONS AND ELECTRIC 
WAYES.* 


BY DR. J. A. FLEMING, M. A., F. R. . 
(Continued from page 558.) 


Consider the case of a cylinder of iron placed parallel to the lines 
of Пах in a uniform magnetic field due, say, to a solenoid traversed 
by a current. If we suppose the iron suddenly introduced into the 
uniform field, the flux begins to penetrate into it through its surface 
and, so to speak, soaks more or less slowiy into the mass. Very 
elegant demonstrations of this fact were ven by experiments showa 
by Dr. J. Hopkinson and Prof. E. Wilson, for the first time, їп 
this room some years ago.t It was then shown experimentally that 
the application of a magnetising force to a cyliader of iron resulted 
in the slow propagation of the magnetic flux into the iron from the 
surface inwards, and it was pointed out that the time required to 
establish the practically steady or uniform state of flux in the iron 
varied as the square of the diameter of the cylinder. Hence it 
follows that if the cylinder of iron, or any other, conductor, is placed 
in а rapidly alternating magnetic field, the magnetic tlux never quite 
penetrates to the centre of the mass of metal if its diameter exceeds 
a certain value. The alternation of magnetic force results in the 
flux, во to speak, being recalled before it has time to establish itself 
throughou: the whole mass of the metal. A precisely similar effect 
takes place, as every electrician knows, when an alternating electro- 
motive force is applied to establish an alternating current in a cylin- 
drical conductor. Under these circumstances the current never 
penetrates beyond a certain depth into the metal, and this skin effect, 
as it is sometimes called, causes the resistance of aconductor to periodic 
currents to be greater than its resistance to continuous or unvarying 
currents. Lord Rayleigh, some years ago, gave two formule calculat- 
ing the effective resistance (R!) and the effective inductance (L!) per 
unitof үн of acircularsection wire when traversed byan alternating 
current of known freq uency.t Lord Kelvin has also provided us witha 
formule from which the resistance of copper wires of known diameter 
for alternating currents of stated frequency can be calculated.§ The 
figures in Table II. show the relative resistance of copper wires 0 
various diameters under periodic alternating electromotive force 
having a frequency of 100. 


Table II.— Table of Hesistance of High Conductwity round Copper 
Conductors. 


Resistance in ohms per 1,000yds. to— | 


Stranded Sectional 88 
cable. area in eq. in. Continuous Alternating currents of 
| currents. frequency 100 per sec. 
7/18 0:0126 1:974 1:974 
7/16 0:0225 1:108 1108 . 
7/14 (0351 , O712 , 0-712 
19/18 00551 0712 0712 
19/16 0:0624 0 401 0:401 
19/14 0:0973 0:257 0257 
19/12 0:1645 0:155 0155 . 
19/10 0:25C0 0:100 01034 
37/16 01227 | 020 0:2041 
57/14 01913 0:131 | 0:1334 
37/12 0:3235 0 077 0-081 
57/10 0˙ 4905 0051 | 0057 : 
61/14 0:2185 0:078 0:082 
6112 | 05585 0:046 0:052 
61/10 08167 . 00305 0-0291 
91/13 | 6554 0:0385 0:0458 
91/12 08111 00305 ` 0:0391 
91/11 | 1000 | 00250 | 0:0350 


* Cantor lecture delivered before the Society of Arts, November 26, 1900. 
t Journal of the Institution of Electrical Engineers, Vol. XXIV., 1895, 


p. 95. s 

t Lord Rayleigh on “The Self-Induction and Resistance of Straight 
Conductors,” РАЙ. Mag., May, 1886, p. 382; also J. A. Fleming, The 
Alternate Current Transformer,” Vol. I., p. 294, E 

Presidential address to the Institution of Electrical Engineers, Vol. ХҮП l, 
1889, “ Electricity, Ether, and Ponderable Matter“; aleo „ Mathematical 
and Physical Papera,” Vol. III., p. 492, ct scq. See also A. Gray, “ Absolute 
Measurements in Electricity and Magnetism,” Vol. IL, Part L, p. 551. 
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When we are dealing with alternating currents of very high fre- 

uency, such as those which constitute electrical oscillations, Lord 

yleigh’s formula for the effective resistance takes a very simple 

form in the case of round, straight, or nearly straight conductors. [f 

R is the true ohmic resistance of the conductor under continuous 

currente, and R! is the effective resistance for alternating currents of 
frequency n, then— * 

RI /enlpR=R/anpks 


where ! is the length of the conductor and д the permeability of the 
material of which it is made; R the conductivity and S the sec- 
tional area ; hence the effective resistance varies as the square root 
of the frequency. 

Take the case of a copper conductor 1 sq. cm. in section convey ne 
oscillations having a frequency of a million. Then 4-1 an 


n=10° and RYR=h772 Ыы (q) ; but R/ I 1, 600 C.G.S. unite 
Hence the resistance to electric oscillations of this frequency is 44 
times that for continuous currents. Also, Lord Rayleigh showed that 
for very rapid oscillations the effective inductance (Li) of a conductor 


1 - 
can be expreseed іп the form L!'- A + = where R! is the effective 
Lf 


resistance for the same frequency, апа А is a quantity which depends 
on the geometrical form of the circuit, but not on its resistance. 
Hence it is clear that the inductance decreases as the frequency 
increases, This concentration of an alternating current at the surface 
of a conductor, or so-called skin effect is very marked in the case of 
the magnetic metals even for quite low frequencies. In the case of an 
infinite flate plate of thickness 2h, traversed by an ulternating current 
of frequency n, in a direction parallel to the plane of the plate, Prof. 
J. J. Thomson has shown that the current amplitude decreases from 
the surface inwards in geometrical progression as the distance from 
the surface increases in arithmetic progression. Also, if x be the 
distance of any point from the surface, the rate at which the 
maximum values of the alternating current at successive points, 
taken inwards from the surface, decay is determined by a decay 


factor = 2m V4" where p is the magnetic permeability, p the electric 


resistivity, ada is the frequency. If we consider a plate of iron 
for which p=10!, р =вау 1,000 and adopt a frequency of 100— u, 
then the decay factor is nearly 20. Hence at a depth of 05 mm. 
from the surface the 1naximum value of the current during its period 
will be only 1/e=0°368 of its value at the surface, and for other 
depths as follows :— 


— — 


Maximum value of the alternating 
current at that point expressed as 
percentege of the maximum value 
at the surface. 


Distance in millimetres of point 
from surface of plate. 


At surface 100:0 
0:5 below 36:8 
10 , 13:5 
20 „ 18 
30 „ | 0°25 


The corresponding percentage values for copper would be about 
13 times greater. Hence, in the сазе of iron when employing 
alternating currents of a frequency of 100, the current practically 
penetrates only about 2 mm. into the surface. In the case of copper 
the practical penetration would be about 26mm. 

It however, instead of employing alternating currents of a 
frequency of 100 we are dealing with electrical oscillations having a 
frequency expressed in millions, then the “ skin” or used portion of 
the metallic circuit may be less than ;$oth of a millimetre in 
thickness. Accordingly, the specific resistance of the material of 
which the discharge circuit is made becomes of little consequence ; 
the whole. effects are determined by the frequency and inductance, 
which latter in turn depends upon the geometric form of the circuit. 
Professor J. J. Thomson has calculated (see ** Recent Researches in 
Electricity and Magnetism,” p. 281), that for electrical oscillations 
having a frequency of 1,000,000 the thickness of the conducting 
skin for soft iron is about 249th of a millimetre, and for copper 
about ,'th of a millimetre. In these cases there is a concentration 
of the current at the surface, and the outer layers of the metal are 
for a short time carrying more current than would suffice to melt 
them if it were maintained continuously. It should be noticed that 
the actions whereby the alternating current is kept more or le:s to 
the surface of the conductor not only make its resistance per unit of 
length greater than it would be for continuous currents, because, so 
to sprak, less of the metal is made use of, but it decreases also the 
inductance of the wire. 

There are several ways in which we can regard the property of a 
circuit we call the inductance, but one of them is as follows :—We 
may think of the current in a wire as split up into a number of 
current elements or current filaments ; variation in the strength of 


any of these elementary currents create opposing or assisting 
electromotive forces of induction in the circuits of the other current 
elements. Hence the more compacted together these elements, the 
more they are able to act and re-act upon one another, and the 
greater the self-induction or inductauce of the whole circuit. On 
the other haud, the farther apart these curren* elementa are separated, 
the less is the total inductance (see Fig. 8). When the current in А 
wire keeps to the surface or skin the current elements are as far 
apart as can be, and hence the inductance of the whole circuit is 
much less than when the current is distributed uniformly over the 
cross-section. Another way of looking at the matter is as follows: 
The inductance is an effect in virtue of which the current takes time 
to establish itself or become constant. The less, therefore, the dis- 
tance that the magnetic flux, which from one point of view constitutes 
the current, pue into the metal the sooner will the practically 
Steady state be established. 

Whichever view we take, theory and experiment alike indicate 
that a “р y alternating or periodic current only makes use of the 
surface skin or outer layer of the conductor, and that а rapidly 
alternating magnetic force only in the same manner producea- 
magnetisation or magnetic flux in the surface layer of à magnetisable 
substance. Accordingly, if we give the conductor such a section 
that the central portions of the metal are as near as possible to the 
surface—say by giving it the form of a flat strip, this reduces the 
inductance compared with another conductor of equal cross-section. 
The inductance varies with the shape of the cross-section just as 
does the torsional rigidity. For equal sectional areas the flat strip 
has lees inductance and less rigidity to torsion than a round wire. 
When we are considering not merely steadily periodic currents, but 
electrical oscillations damping out or dying away, a further modifi- 
cation of theory is necesssry. It has been shown by Dr. Barton 
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that if we consider the case of eleetrical..oscillations taking. place 
in a wire, the current strength st any instant being represented.. 
by a function of the form l cos ht where p=27n, and n is 
the frequency and k the damping factor; the effective resistance is 
slightly greater than that which would be given by Lord Rayleigh's 
formula on the assumption that the alternations of current were 
steadily periodic and of the same frequency.*. Dr. Barton and 
Prof. Morton have also investigated the effect of this change on the 
criterion of discharge of the Leyden jar. They find that the 
increased skin effect has a tendency to promote the oscillatory state. 
The simple theory given at the beginning of this lecture indicates 


that when the resistance R of the discharge circuit aL! JU, 
the discharge will just pass from the oscillatory to the unidirectional 
form.. As a matter of fact, corresponding to that value of the 
resistance of the discharge circuit, the discharge would: really be 
oscillatory.t | 
It appears, therefore, that we have to consider three different 

kinds of electrical resistance. There is the resistance (В) which 

а conductor presents to continuous or unvarying electric currents, 

which some years ago I ventured to call the ohmic resistance, а 
phrase now.very generally adopted, because it is the resistance deter- 
mined in accordance with Ohm’s law. In the next place we have 
the resistance due to steadily periodic alternating currents, which 
when the conductor takes the form of a circular section wire, can be 
calculated by the formula of Lord Rayleigh and Lord Kelvin. In thia 
case the resistance for the same conductor is always greater than that 


* See Dr. E. H. Barton, Proc. Pbys. Soc., Vol. XVI, р. 409, June, 1899, 
“On the Equivalent Resistance and Inductance of a Wire of Oscillatory 
Discharge.“ | 

t See Dr. E. Н. Barton and Prof. W. B. Morten, Proc. Phye. Soc., London, 
Vol. XVI., p. 465, Deceinber, 1899. | | ; 
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corresponding to the uniform or unvurying current, and. it increases 
with the frequency. This second type of resistance (R) might be 
called the alternating resistance. Then, thirdly, when we are dealing 
with electrical oscillations which decay away, the effective resistance 
of the conductor is still further increased by an amount which 
depends upon the frequency and damping factor. This may, per- 
hape, be called the oscillatory resistance (R“). The explanation of 
this fact is probably that when damped oscillations exist in any 
circuit electric radiation in the form of electric waves is being given 
off. This is a source of dissipation of energy, and as a non-reversible 
procees may be looked upon as equivalent to an addition to-the real 
resistance of the circuit over and above that calculated by the Rayleigh 
formula. The following Table III., taken from Dr. Barton’s Paper, 
shows the relation between the alternating resistance and the 
oscillatory resistance for various damping factors :— 


Table III. 


Ratio of R"/R', or of oscillatory to 
| alternating resistance. 


Башы factor 


0 1 
R=1/4 -0:0798 | À 1:044 
» = 0/10=00955 1054 
"-1/2 =0:1595 | 1-097 
5 -1/10-0319 1-228 
„= 2:197 
ТІ =2 4:602 
„= 3 7:85 


Table III. shows that when the damping factor k—1 the ratio of 
the electrical resistance to damped oscillatory currents to that for 
rustained alternating currents ab the same frequency is 2:197.* 

In the experimental study of electric oscillations, we have many 
opportunities of noticing the great effect which inductance in the 
transmitting circuit has in pregenting an obstacle to the flow of very 
high frequency currents, thus throttling them out. With the Leyden 
jar apparatus, already described, it is easy to show this phenomenon. 
We place the closed secondary circuit near the primary and then set 
up oscillations in this last circuit, thus creating secondary oscilla- 
tions in the secondary circuit, and we employ the current so generated 
to illuminate a small incandescent lamp in the secondary circuit. 
In this latter circuit is then introduced a coil of insulated wire, the 
turns of which can be spread out on a cylinder of card and squeezed 
up together. The resistance of this last wire is small and mot 
sufficient to have much effect upon the magnitude of the electric 
oscillations, and, hence, when the coils аге spread out as far as 
possible, the mere introduction of the wire into the secondary 
circuit has no apparent effect upon the brilliancy of the lamp. 
1f, however, we squeeze the turns of the coil together the glow lamp 
із at once extinguished. This is clearly because the approximation 
of the türns of the coil causes its inductance to be increased, and 
hence the inductance of the whole secondary circuit is increased to 
such a point that it reduces the mean amplitude of the current 
oscillations to а value below that sufficient to heat the lamp filament 
to incandescence. It is obvious that this increase of inductance is 
due to the interaction of the eurrents in the neighbouring turns of 
the spiral upen each other ; the current in each turn of wire creates 
an opposing electromotive force in neighbouring turns, and so builds 
up an obstacle against iteelf. Hence, when it is desired to choke or 
throttle electric oscillations, the circuit should be coiled into a coil 
of many turns. It is remarkable, however, how little coiling of a 
wire creates great obstruction to the transmission of electrical 
oscillations along it. 

In the next place, with the aid of the same apparatus we can make 
some observations on another interesting matter— viz., the magnetisa- 
tion of iron by these extra high-frequency currents, Inthe apparatus 
just employed we find that the introduction of a core of iron or 
bundle of iron wires into the coiled wire introduced into the secondary 
circuit has little or no effect in increasing the effective inductance 
of the latter, and if the coils on the auxiliary circuit are placed so 
far apart that the little glow lamp is just visibly incandescent, it is 
easily seen that the introduction of the iron core does not prodnce so 
much effect in extinguishing the light as the movement of the coils 
of wire a little nearer together. We can arrange many experiments 
of the same kind which seem at firat sight to show that the induct- 
ance of a coil in the case of these electrical oscillations is nct sensibly 
affected by the presence of iron round or within it, At the first 
glance these experiments seem to indicate the conclusion that the 
extra high-frequency currents of electric oscillations are unable to 
magnetise iron. From what has already been explained it will be 


* In the case of simple periodic currents all the quantities are propor- 
tional to e where e is the base of the Napierian logarithm i= y — 1, and 
= rn; when n is the frequency and ¢ is time. For the special 
characteristic cf a simple periodic quantity y of frequency п is that 
ddt – pty where p=2rn, The function / cit fulfils this condition; 
also y —sin pt and / cos pt are other functions which likewise obey the 
samo law. In the case of damped oscillations all the functions vary as 
6-99 where * is the damping factor, Si 


of a copper wire of 
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clear, however, that the rapidly reversed magnetising - forces dus to 


electric oscillations can in any case only create magnetisation in the 
iron to a very small depth, and that the thickness of this magnetised 
skin must be reduced with increasing frequency. It has been shown 
that the conclusion that iron and other ferro-magnetic materials are 
not magnetised at all by electric oscillations is incorrect. The 
question has been much debated whether the inductance of an iron 
wire for these high-frequency currents is or is not greater than that 
the same frequency and dimensions. Hertz 
came to the conclusion that it was not r, and stated in one of 
his Papers that the magnetic susceptibility of the iron played no 
art in the case of very ру reversed magnetising force.* It has 
ien shown, however, by Prof. J. Trowbridge (Phil. Mag., December, 
1891, * Damping of Electric Oscillations on Iron Wires “) that elec- 
tric oscillations on iron wires are more quickly damped out than in 
the case of copper wires, hence there must be an energy absorption 
due to the magnetisation of the iron. Ап excellent investigation by 
Mr. C. E. St. John (see Phil. Mag., November, 1894) has confirmed 
the above resulte, By creating electric waves along wires in a 
manner to be described in the last lecture Mr. St. John has shown 
that the inductance of iron wires is greater than that of similar 
sized copper wires when made into circuits of the ваше form, and 
conveying electric oscillations of a frequency of about 56 millions by 
3°4 per cent. to 433 per cent., and he has confirmed the result that in 
the case of iron wire there is a more rapid damping out of the oscil- 
lations. The experiments show that the permeability of the iron 
even at this frequency is still as high as 385. Additional evidence 
that the magnetic qualities of iron are, however, still exhibited, even 
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when the magnetising forces are reversed some millions per second, 
is given by an experiment due to Prof. J. J. Thomson. Employing 
the Leyden jar apparatus already described, if we make the wire 
connecting the outside coatings of the two sets ofjars into two coils, 
and if we place in one of these coils a glass bulb exhausted to the 
point of maximum conductivity, then, as already shown, secondary 
oscillations are set up in this rarefied gas and make themselves: 
evident by creating a brilliant luminous ring discharged in the gas. 
If in the other coil we introduce any conducting substance whieh is 
capable of absorbing energy, either by permitting tertiary electrical 
oscillations to be set up in it or by becoming magnetised, then the 
damping of the electrical oscillations due to this cause will be shown 
by the rarefied air in the bulb being no longer luminous. 

It is possible to arrange the experiment so that the introduction 
of a cylinder of copper, or bundle of copper wire, into the second 
coil of the primary circuit. does not much affect the luminous dis- 
charge in the gas, but the introduction of a similar-sized cylinder of 
iron or equal bundle of iron wire immediately destroys it. This, 
Prof. Thomson shows, must be a consequence of the energy absorp- 
tion involved in magnetising the iron, во that, although its electrical 
conductivity is much lesa than copper, yet, owing to the fact that its 
permeability is much higher than unity, its damping effect on the 
electrical oscillations is on the whole greater.t Accordingly we are 
led to the conclusion that even at these high frequencies the iron 


is magnetised by the action of electrical oscillations and possesses а. 


permeability which is probably as high as 300 or 400. 


* Ann. der Physik and Chemie, Vol. XXXIV., 1888, p. 558. 
f Sce “Researches in Electricity aud Magnetism,” p. 325, Also, see 
J. J. Thomson, Phil, Mag., November. 1891, p. 460, 
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* Direct photographic proof of the magnetisability of iron bv oscil- 
latory discharges has been obtained by Dr. E. W. Marchant, and the 
two photograp 8 of oscillatory sparks here shown* illustrate this fact 
well, (See Fig.9.) The first photograph is that of the spark taken 
when a condenser of 0:06 W was discharged through а coil 
having an inductance of about 5 millihenrys, the potential of the 
ано being 13,500 volts. The coil contained in this case no iron 
core. The second photograph shows the spark when a core of 550 
fine iron wires No. 28 was inserted into the paper tube on which 
the wire was wound. These photographs show that the effect of the 
iron is to increase the time period or slow down the oscillations, and 
also owing to the increase in the permeability of the iron as the dis- 
charge dies away, we see that the interval between successive oscilla- 
tions increases; in other words, the oscillations are no longer 
isochronous. ЭЕ | 

We need not, however, demand photographic proof that electrical 
escillations can magnetise iron; the old and well-known experi- 
ments of magnetising sewing-needles by Leyden jar discharges is 
sufficient proof. It was the anomalies which presented themselves 
in the polarity of the resulting magnetism which led Joseph 
Henry to suspect that the Leyden jar diecharge was oscillatory in 
nature. We thus discover that electrical oscillations possess all the 
characteristics of ordinary alternating currents. "They can be trans- 
formed by step-up and step-down transformers, and they can produce 
magnetisation in iron, but they exhibit an enormous sensibility as it 
were to inductance in the circuits through which they pass, and the 
shielding effects with metallic screens, which are hardly noticeable 
when dealing with low-frequency alternations, become immensely 
enhanced when we deal with electrical oscillations. 


" CORRESPONDENCE. 


CAPACITY IN ALTERNATE-CURRENT WORKING. 
TO THE EDITOR OF THE ELECTBICIAN, 


Sm: In your issues of January 18th and 25th you published 
a paper on Capacity in Alternate-Current Working," by 
Mr. W. M. Mordey. In connection with this I would like to 
make some remarks regarding the theoretical as well as the 
үа data and conclusions drawn by Мт. Mordey in his 

aper. 

Before all I have to remark, that our. views regarding 
dielectric hysteresis are by no means as vague as they were 
about 10 years ago, and the well-known contributions of Messrs. 
Arno, Ayrton, Boltzmann, Bouty, Carpenter, Dunstan, Exner, 
Fleming and Dewar, Hutin and Leblanc, Klemencic, Smale, 
Steinmetz, Swinburne, Smith and Rosa, Tallquist, H. F. 
Weber, and, finally, my own modest researches and essays have 
furnished valuable data for enlightening our ideas upon 
dielectric polarisation and hysteresis. 

As consulting engineer to Messrs. Ganz & Co. I have 
cecupied myself during the last 10 years with researches 
regarding the properties of dielectrics. Already at my firat 
lecture at the Budapest University of Technical Sciences 
I pointed out that, starting from the prevailing views 
regarding dielectric polarisation, Ewing's theory of the 
magnetisation can be transplanted and applied for the 
explanation of electrostatic hysteresis phenomena. I also 
pointed out that the supposition that the electrostatic induc- 
tion would be a linear function of the E. M. F.—i. e., that the 
specific inductive capacity would be independent of the 
E.M.F. cannot be sustained on account of theoretical reasons 
for those bodies in which the existence of electrostatic 
hysteresis can undoubtedly be proven. 

I enclose an abstract of a Paper which I presented last 
June to the Royal Hungarian Academy of Science on 
“Contributions to the Physics of Dielectric Bodies.“ 

From these figures, the tables and curves—which are, as it 
were, in international language—it can be seen that in the 
cited case the dielectric constant varied with the E.M.F., and 
that it is possible to produce dielectrics showing clearly these 
phenomena and in connection therewith the phenomena of 
electrostatic hysteresis. 

Perhaps I shall also publish the researches which I һауе 
made during the last few years in this matter in English, 


TomMMM——————————————————————————— 
Taken from a letter by Dr. Marchant to Nature, August 30, 19000. 
t See The Alternate-Current Transformer” (Fleming), Vol. I., p. 225. 


and therefore I will recapitulate shortly the results obtained 
by others and myself regarding this subject. 0 

1. The dielectric constant of all those bodies, in which the 
existence of an electrostatic hysteresis can be proven, varies 
with the polarising E.M.F. | 

2. At small E.M.F.s, for instance, from zero to 
80 volts/cm., this variation can—on account of other 
disturbing influences of other phenomena—as a rule be 
examined only with great difficulty. However, there are 
types of dielectric bodies—e.g., layers of plant fibre dielectrics, 
at which the experimental proof can be brought without 
difficulty at E.M F.8 between 80—100,000 volts/cm. 

8. Measurements executed with alternating E.M.F.s alone 
cannot give a clear picture regarding the variation of the 
dielectric capacity with the E.M.F., and can be used only in 
combination with the results of static methods. The much- 
mentioned experimental fact that in a given dielectric the 
* oapacity current rises proportionally with the effective 
impressed E. M. F. is not a proof for the constancy of the dielec- 
tric capacity. I can mention cases in which the dielectric 
capacity varies, and yet the capacity current, calculated by 
means of the various yalues of dielectric capacity and the 
known curve of the E.M.F., and agreeing within large limits 
with the measured values, is proportional to the K.M.F. 

4. The separation of the electrostatic and viscous hysteresis 
work (the value of the latter is very low in the materials used 
for cables) by measuring the capacity currents at different 
periods can easily be effected. 

5. The electrostatic hysteresis work increases at (ow K.M.F.s 
neatly proportionally with the second power of the E.M.F.— 
at higher E.M.F.s with the 1:7—1:6 power of the E. M. F. 

Referring to the experimental data and the practical con- 
clusions published by Mr. Mordey, I beg to remark as 
follows: The power factor of 0:124, which Mr. Mordey has 
found for the, examined cable is an extraordinary high one, 
and can be explained only either by a mistake having occurred 
(which, however, with such an experienced observer as 
Mr. Mordey cannot very well be supposed) or by the cable 
having been made of a material of extremely high specific 
hysteresis. 

It would be regrettable for alternate-current practice, if we 
had only cables of such high specific hysteresis work at our 
disposition; in fact, fortunately, the cables which are gene- 
rally used have—as I am able to prove from the experimental 
results obtained by others and myself—a considerably lower 
power-factor and hysteresis loss per unit of volume. So, for 
instance, I gather from my records of tests, for a high-tension 
concentric cable of ordinary pattern, and 100+100 mm.? 
section, which is at this time working in the network of the 
Budapest central station, the following data for 50 ~ aud 
sinusoidal E.M.F.s. 


Impressed E.M.F. Cap. current. Watts hyst. work. Mfd. cap. 902 ф 
O70 289 12˙ 33833 —- OA. | 
000 ..... 0418  ...... 240 O AA 0`0187 


for kilometre of length of this cable. 

А network of 200 kilometres of such cables would there- 
fore require a hysteresis work of 4,800 watts. Suppose the 
maximal load of such а cable network to be 8,000kw. and 
the load diagrams to be of the well-known shape, then we 
find, that compared with the magnetic hysteresis work of the 
transformers and the copper losses in such a plant, the 
electrostatic hysteresis loss is exceedingly small. Take into 
consideration that the average commercial efficiency of such a 
modern alternate current plant—all losses taken into account 
—hardly surpasses 60 per cent. (this is already a very high 
figure), and euppose, further, for a central station serving 
mainly for lighting purposes, and working with a maximum 
load of 8,000kw., an average load of 500kw., then the result- 
ing losses would be about 380kw., and the electrostatic 
hysteresis loss would be only about 1:45 per cent. of the total 
loss. | 

Calculating on the well-known experimental data of similar 
cables for 5,000-6,000 volts, orcalculating according to the above 
data, it will be found for a 100 + 100mm.’ cable working as in 


d 


the above example, under TA = 8,400 volts/cm., or 28 electro- 
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statio units, and taking in account the greater volume of the 

dielectric :— 

Impressed E.M.F. Cap. current. Watts hyst. work. Mfd. cap. 
06 55 0:32 


and fora cable, working under the same conditions, but of 
50 + 5Orüm.? géction :— 
6,000 047 © 


for 1 kilometre length. . 
Considering the case of a 10,000-volt cable we find by 


calculation and experiment for cables of the above pattern, 
working under the same conditions the following data :— 


Impressed E.M.F. Cap. current. Watts 110 work. Mfd. cap. Cos G. 
0:7 — 1 : 


соевое PE te ee РӘЈӘ) sess J tton 


025 ...... 0:048 


65255 % Ilo AIL 


for the kilometre of length. | e | 
Regarding the question of а 20,000-volt cable, thisquestion 
can at present be treated only from the academic standpoint, 
as practical experience is very meagre ; it will be found, how- 
ever, by calculation :— 
Cap. current. Watts hyst. work. Mfd. cap. Cos 9. 
0:96 1476. . „ - 0157 0:0092 


for 1 kilometre length of such a cable working under a 
- twice as great эв in the above example; for a cable 
n 


nr 


Impreased E.M.F. 
20,000 09 


9 фо авф 


working under the same P as the 10,000-volt cable, the 


hysteresis loss per kilometre would be yet lower than 176 
watts for 1 kilometre. - 

It can be seen that the total cost of production of a kilo- 
watt-hour—taking into consideration the items of amortisation 
and the payment of interest on the invested capital—for a 
large plant, can be influenced only very little by the electro- 
static hysteresis loss, while for small plants 10,000-20,000- 
volt cables doubtlessly never will be used. 

I would, however, like to call attention to the fact that the 
power-factor of the well-known Swinburne condensers is only 
about 0:01, and that the power factor of the condensers 
constructed by myself and Mr. Blathy for the Vienna and 
Rome central stations working under a 15 of 50, 000 volts em. 
and 42 ~ was about 0-016. 

It is therefore clear that the power factor of cables working 
with considerably smaller strains cannot be much higher. 

Regarding the chokers proposed by Mr. Mordey, I beg to 
remark that the motors and the not-fully-loaded transformers 
of a modern alternating-current plant are thé natural chokers ; 
I would like to call them, in the sense of Mr. Mordey, even 
supernatural, aS in consequence of their action the current 
always lags behind in modern eenttal stations working for 
light and power ; and the average power factor hardly sur- 
passes 0-8, во that the electricians ‘would rather be melined 
to increase than to decrease the capacity. Even supposing that 
in consequence of the action of the‘ capacity the current 
would be leading by 45deg., I could not derive any technical 
difficulties from this circumstance. With regard to the 
efficiency and armature reaction of generators I would 
decidedly prefer a current 45deg. in advance to one 45deg. 
lagging behind. ; 

The only technical difficulties in the use. of great capacities 
are those arising from resonance phenomena,: and those 
arising from the switching in or out of great cables, and the 
burning out of fuses; and these can—as experience has 
shown—easily be made harmless by the use of suitable and 
relatively cheap safety devices.. pore 

I considered it advantageous to give the above data for the 
information of the younger readers of Zhe Electrician. — 


Yours, &c., Dr. M H 
Budapest, Feb. 4. dE 


GAS POWER FOR CENTRAL STATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sig: One breathes the air of frank and open criticism in 
your leading article on Сав Power for Central Stations,“ 
and on the two points on which you do me the bonour of 


disagreeing with me I trust you will allow me to make the 
following remarks :— 

You вау J ignore altogether “ existing town gasworks which 
supply a hydrocarbon gas of very high calorific value—the 
very extractum carnis, as it were, of the fuel.” That, Sir, is 
шее the reason why I ignore the ordinary town gasworks, 

or the cream of the coal is far too valuable a product to 
consume in gas engines, even if it could be bought at 1s. 6d. 
per 1,000 cubic ft. or generated on the premises at half this 
cost. Mond gas is already delivered to the Northwich Electric 
Supply Co. (Ltd.) at 2d. per 1,000 cubic ft, (equivalent to 
lighting gas at 8d.), which leaves a very good profit for the 
firm supplying the gas. 

Later on you state, as your first objection to large central 
gas-power stations, that the large gas producers necessitated 
by works of this magnitude, and the enormous volumes of 
injurious and unpleasant gases exhausted by the engines, 
would constitute a nuisance of far more serious gravity than 
is now the case with steam plant." My answer will, I think, 
convince you that the very opposite view is correct. First, as 
to the size of the plant. At Winnington we have a plant 
capable of supplying 25,000 н.р. of gas engines. It occupies 
ground measuring about 56yds. square. Could you get the 
necessary steam boilers and appliances for an equivalent steam 
power into the same space ? | 

Then as to the volume and nature of the gases emitted. In 
either case fuel is burnt with air and steam, and the products 
are of exactly the same nature. There is nothing more 
injurious in the exhaust from & gas engine than in the flue 
gases from a steam boiler; both contain nitrogen, oxygen, 
carbonic acid and steam. If a difference exists it is in favour 
of the exhaust gases, for some of the sulphur of the coal is 
taken out in the process of the gas manufacture, while, on the 
other hand, a// of it goes into the atmosphere from the boiler 
chimney. Also, there is no possibility of making black smoke 
with the gas-plant and gas engines, but where is the steam 
central station that does not commit this nuisance ? 

Let us see what are the relative quantities of gases emitted 
in the two cases, and for this purpose the following approxi- 
mate figures are sufficiently near to serve the purpose :— 

Steam-power Plant. 


Average weight of fuel per B.H.P. hour ............ 5%. 
Weight of gaseous products leaving boiler chimney 60lb. 
Weight of carbonic acid leaving boiler chimney... 810. 
Volume of products leaving boiler chimney ...... 750 cubic ft. 
Gas-power Plant. 
Average weight of fuel per B. H.. hour (total). 1410. 
Weight of gaseous producta leaving кав engines... 1610. 
Weight of carbonic acid leaving gas engines ...... 2'2lb. 
Volume of products leaving gas engines 175 cubic ft. 


These figures show clearly that the steam plant is much Ше 
worse sinner in polluting the atmosphere. 

I can fancy that you have the impression, which perhaps is 
a natural one, that the Mond plant is a kind of chemical 
works spreading noxious vapours around. If so a visit to the 
plant would entirely disabuse your mind on this point, 
Visitors who come to lunch with us eat vegetables grown on 
the ground adjoining the works, and can see grapes, orchids, 
delicate ferns and foliage plants growing within a few yards of 
the works boundary. | 

Finally, the starting of large gas engines is now а matter of 
great simplicity. Compressed air is used for the purpose in 


the ordinary cylinder, and its action is quick and certain. On 
the average it requires 2! minutes to start our 400 н.р. gas 


dynamo and to parallel it with the others, but we can do it in 
less time if necessary. Our arrangements in this respect may 


be & little primitive, as we do not stop frequently. One of our 


smaller sets (100kw.) has generated 200,000 units since it was 
last started and is still running as I write.—Yours, &c., | 
Cheshire, Feb. 4. HzRBERT А. НомРНВЕҮ. 


MR. CAMPBELL’S PHASE-TURNING DEVICE AND 
MR. MORDEY'S EXEPRIMENTS. 
| TO THE EDITOR OF TEE ELECTRICIAN. 

Bin: In issue of Jan. 25th published а £rom 
Mr. Campbell to my remarks on his Paper before the FL unl 
Society, in which he proposes some revised methods., The 
reyised method shown in Fig. 3, p. 517, of obtaining X from 
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the observed values of the resultants P and Q is free from 
the objections which I raiséd to his former method, and it 
is also more general, for it can be employed without finding 
maxima and minima by means of phase-turning devices. It 
is only necessary to find the resultant Р of X and any known 
auxiliary voltage V of the same frequency, and the resultant 
Q of X and V reversed, from which X may be obtained as 
shown in Fig. 8. When X is small compared with V the 
accuracy will be increased by having X and V approxi- 
mately in phase, but I fear that even under favourable 
conditions the experimental errors in P, Q, and V, will cause 
such serious errors in the calculated value of X as to render 
the method of small practical importance. And unless X is 
very small, it will generally be found easier and more accu- 
rate to measure it directly by means of an electrostatic volt- 
meter, as they are now obtainable sufficiently sensitive to 
measure one volt to within half per cent. 


In his revised method of measuring power lag, Mr. Camp- 
bell says that the power lag $ between X, and X, can be 
obtained by the formula cos ф = cos 61 cos 0, + sin 0, sin &, cos 
(V2 i). Is there not an error in this formula, or are the 
latitudes 0, and 0, to be measured from the pole and not from 
the equator, as usual? The sentence just under the formula 
seems to indicate that the latitudes are measured in the 
ordinary way; but by putting 0, = 0, = 0 in the equation, I 
obtain cos ф 21, a contradiction with. the latter part of the 
sentence. | 

Assuming that 0, and 0, are measured from the equatorial 
plane, and that ф = angle X,OX,, then the equation should read 
cos ф = sin 0, sin 0, + cos Ө, сов 0,608 (Ve- Ji). In this case, 
however, I should be obliged if Mr. Campbell will give a 
general proof that cos ф = the power factor between X, and X, 
irrespective of the wave-forins of Ху, X, and of the phase-turning 
device. Iam of the opinion that this is not the case, as the 
following example illustrates. Let X, and X, be sine wave- 
forms and have time-phase difference = power-phase difference 
= 1, let the phase-turning device gives a symmetrical wave 
such as those given in Mr. Russell’s Paper, Fig. 3 (The Elec- 
trician, Vol. XLIV., p. 72), and let cos 0 be tha power factor 
of this latter wave with the sine waves X, and X, Then, by 
Mr. Oampbell’s method 6, = 0, = 0, and (у, — Vi) is evidently 7. 
7.003 ф = sin?6 + сов *0 сов y = 1 + сов?0 (сов — 1). Therefore 
if cos ф = power factor between X, and X, it depends on cos 0, 
ipse Е, on the wave-form of the phase-turning device, which is 
absurd. 


In two other places in your recent issue Mr. Campbell pro- 
poses to use a t1ansformer (a) to obtain a fictitious alternating 
non-inductive load, (^h) in a method for the measurement of 
power in an alternating-current circuit. In both cases he 
assumes that the waves of P.D. between the terminals of the 
primary and of the secondary are practically similar curves and 
in phase; but is this sufficiently accurately the case with 
ordinary transformers? In 1897 I made some experiments 
on this subject with a view to utilising a transformer in con- 
nection with my oscillographs, and I found that the secondary 
P.D. lags behind the primary P.D. by from 170deg. to 178deg. 
for sine waves with different transformers and circuit con- 
ditions. This phase difference would only introduce errors of 
less than about 14 per cent. when the current and voltage are 
in the same phase for the fictitious load (a), but in the 
method for the measurement of power (b) serious errors will 
be introduced when the power factor of the circuit, to which 
the supply of power is being measured, is low. 

' Suppose, for example, that it is required to measure the 
power wasted in dielectric hysteresis of a cable, which has, I 
am informed, a true power-factor of probably less than 0:028 
for an india-rubber cable, and that the transformer used pro- 
duces a lag of 175deg. (I assume that all the waves are sine 
curves.) When V and X add to give P then V leads 5deg. on 
U, and therefore the same amount on C, and X actually leads 
cos"! 0:028 = 88° 24' on C; so that ф by Mr. Campbell’s 
method = 83° 24', and cos $—0:115, or is over 400 per cent. too 
large. Again, if Mr. Campbell had observed a power factor of 
0:124 (as found, for example, by Mr. Mordey) with the above 
transformer, then,{since cos- 0-124 - 82° 59', the true power 
factor] would] only be cos (82° 58 4-5) =0°087, or under nne- 
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third of the observed value. And if the true power factor of a. 
cable were of the order 0:01 the error would be as high as 
1,000 per cent. with a lag of 175deg. in the step-down 
transformer. It is, therefore, evident that this method. 
of employing a step-down-transformer should not be used 
for the measurement of power supplied to circuits having low 
power factors.—Yours, &c., W. DobbzLr. 


TRAMWAY BILLS IN PARLIAMENT. . 


On Friday last the standing orders examiners of the House of Commons 
(Mr. Campion and Mr. Jeune) sat together (an unusual course) to inves- 
tigate the standing order proofs of the following tramway bills :— - 

City of Birmingham. MES GI 
West Cumberland Electric. 

Bradford Corporation (including Tramways). 

South Lancashire. 

Bexley. | 

London County Council (Tramways and Street Widenings). 
Scarborough Electric. * 

Chester Corporation. 

Tyneside. 

Wigan Corporation. | 

Mr. CAMPION said in cases in which it was proposed to electrically 
equip existing tramways there was ground for supposing that a disturb. 
ance of the streets would be necessary, and а question had arisen whether 
this fact would not bring the bills within Standing Order No. 10, which | 
provided for the notice which should be given in respect to proposed new | 
tramways, Ke. The parliamentary ageats, he believed, contended that 
Standing Order No. 10 did not apply in the case of an existing tramway - 
upon which it was proposed to adopt electricity as & means of traction. 
He (Mr. Campion) and Mr. Jeune would take the Birmingham Bill as a test. 
case, and if the agents could convince them that the order did not apply, 
well and good, but if not, that disposed of the bills. 

Mr. JOHN KENNEDY, parliamentary agent for the City of Birming- 
ham Tramways Bill, said no doubt whatever existed in the minds, of the 
parliamentary agents on the point. They were of opinion tbat Standing 
Order No. 10 did not apply. In his case the tramways extended over so wide 
an ares that the additional expense to the promoters; if it were held that 
the order did apply, would be some £3,000, £4,000, or ever. £5,000. It 
would mean posting notices in the streets, the preparation of a number of 
plans, and other things, which he contended was quite unnecessary in the 
case of existing tramways. 

Mr. PRITT (Messrs. Sherwood & Co., parliamentary agents) followed, at 
the request of the examiners, and expressed the same view. 

Mr. CAMPION said the examiners were satisfied on the matter. When 
the clause of the standing order was drafted electric traction was not 
contemplated, and that was the way the difficulty had arisen. If anything 
further ought to be done for the protection of the public or the frontagers 
it should be done by the amendment of the standing order. The effect 
of their decision was that the standing order did not apply, and that the 
bills might be considered 


THE FENCING OF SWITCHBOARDS. 


On Thursday last week at the Greenwich (London) police court, before 
Mr. Kennedy, summonses against the Blackheath and Greenwich District 
Electric Lighting Co. (Ltd.), at the instance of Mr. J. Owner, H.M. 
Inspector of Factories, were heard, alleging that at the company's works at 
River-terrace, East Greenwich, a death from electric shock was caused in 
October last in consequence of the company’s neglect to securely fence 
certain machinery on the premises. | 

Mr. WONTNER, for the defence, said it was idle to ask for а conviction 
against the company as Robinson, the man who met his death, was actually 
engaged in the work of fixing a protective handrail, which was the 
precaution required by the Faetory Acta. | | 

Mr. J. A. CONSTABLE, resident engineer to the company, said the 
switches were placed in a gallery 14ft. from the ground, and were 
approached by a stone staircase. After the fatal accident which occurred 
in March last to a shift engineer the handles of the switches were raised 
to a height of 5ft. 9in. from the ground and indiarubber mats were placed 
on the floor of the gallery. Inquiries were also made as to the new form 
of switchboard, and Sir Frederick Bramwell’s firin were consulted 
on this matter. In the meantime it was decided to place a hand- 
rail in front of the switchboard as an additional precaution and while 
engaged on this work the present fatality occurred. They had told 
a man off to see that no one went near the switches, but in this man’s 
temporary absence and being apparently anxious to get on with the work 
the deceased did so with the result that while removing a bolt he placed 
his hand on a live wire and received a fatal shock. As to the non-registry 
of the accident he did enter it in his own book and informed the Board of 
Trade of the accident on the day it occurred. The men who worked the 
switches were required to wear gloves, and were not allowed to use both 
hands 

The hearing was adjourned was adjourned for a week. 

The hearing of the case was resumed yesterday (Thursday). 

Mr. WONTNER raid the parents of the deceased wan Robinson had a 
suit pending for compeusstion, they claiming £500 damages, and he 
thought that fact should take the question of compensation out of the 
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magistrate’s mind, and that he should not impose a fine, if any, increased 
for the purpose of compensation. 7 

Mr. KENNEDY, the magistrate, said his view was tbat if the case were 
considered one of gross negligence the fine should be proportionately 


increased. 

Mr. WONTNER proceeded to argue that the two first summonses were 
for the same offence, and that there had been what practically amounted 
to contributory negligence on tbe part of deceased. 

Mr. KENNEDY said he had come to the conclusion that these works 
were not in such a position or of such construction as to be equally safe 
to every person employed within the meaning of the act, eapecially so to 
an outside workman not skilled in electrical matters. In assessing the 
fine, however, he should take into.consideration that there were a great 
many safeguards. Оп the summons under sec. 5 of the act there would 
be a fine of £10, under sec. 82, £20, and for not entering the accident on 
the register, which he thought was an oversight, 20s. The costa would be 
£10. 10e, on the first summons, and 2s. on each of the others. 


LEGAL INTELLIGENCE. 


— — 
FitzGerald v. Dublin United Tramways Oo. 


Та the High Court, Dublin, Mr. Justice Gibson, on Monday, Tuesday, 
and Wednesday, heard ап action brought by а Dublin wine merchant, 
against, the defendant company for injuries alleged to have been caused 
from the non-sanding of the company's tramway track, whereby plaintiff, 
while driving, was seriously injured from the fall of his horse. Damages 
were laid at £6,000, Defendants denied that the accident was caused by 
their negligence or that they were liable for the maintenanceof the streets 
in the manner suggested by plaintiff. 

After а very lengthy hearing, the following points were left to the jury 
to decide :-— 

(1) (а) Was the part of the pavement for which the company was 
responsible at the time of the accident slippery and unfit for traffic ?— 
Answer: Les. 

(b) Was it at the time of the accident in its then state а danger and 
annoyance to the ordinary traffic ?—Answer: Yea. 

(c) Was it in its then state a nuisance ?1— Answer: Yes. 

(2) Did the plaintiff's horse fall upon the said part of the pavement ?— 
Answer: Yes. 

(5) If the first and second questions are answered Yes was it by 
reason of the condition of the said part of the pavement that the plaintitf 
was injured ?—Answcr: Yes, 

(4) If the above questions are answered “ Ves,“ was the misfortune 
caused (a) by the fabric of the pavement being improperly constructed ?— 
Answer : No. | 

(5) Or improperly maintained Answer: No. 

le) Or by reason of the omission of reasonable precautions, such as 
sanding, to prevent the pavement from becoming slippery ? —Anstoer: Ves. 

` (5) Were the defendants negligent (a) in the construction or mainte- 
nance of the pavement !— Answer: No. | 

(b) Or in the omission of sanding? Ansuer: Yes, 

(6) To what damages, if апу, is the plaintiff entitled ?—Answer : £1,000. 

His LORDSHIP entered a verdict for plaintiff, but on the application of 
counsel for defendant company grauted a stay of execution. 


Electro-Chemical Со. (1900), Ltd. 


Mr. STEWART SMITH, on Friday last, in the matter of the Electro- 
Chemical Co. (1900), Price v. the Company, moved for the appointment of 
Mr. Robert Shaw as receiver at the instance of debenture-holders. Counsel 
said the company was incorporated on F'eb. 14 last year, with a capital of 
£200,000 in £1 shares, to acquire certain carbon ‘and chemical alkali 
works for the purpose of working a new electrolytic process. £40,000 had 
been subscribed on debentures, and those debentures were a charge on all 
the assets of the company, except the foreign and colonial patente. On 
Feb. 17 there was executed a debenture trust deed, and the plaintiff was 
holder of 500 debentures, a condition of which was that the prinei pal 
should become due in the event of a winding. up resolution being passed. 
On Jan. 25, 1901, a special resolution was passed to wind up, and a meeting 
summoned to confirm that resolution would be held іп a jew days. = 

Mr. TOPHAM, for the eompany, did not oppose the application. ` 

His LORDSHIP said the security seemed to be in jeopardy. On cou nsel 

giving security in the usual way he would appoint Mr. Shaw. 


Armanni v. Corradi. 

At Clerkenwell (London) County Court on Wednesday, before Judge 
Edge, K. C., Luigi Armanni, an electrical engineer, sought to recover £17. 108. 
for work done and materials supplied in connection with an electric light- 
ing installation on defendanvs premises in the Buckingham Palace- road. 
From thé evidence it appeared that the price originally atipulated for the 
work was £8, plaintiff agreeing, in consideration of his name being adver- 
tised on defendant's premises during the execution of the work, to make 
no cbarge for certain fittinge. Defendant subsequently withdrew his 
consent to the advertising, and therefore plaintiff claimed £5 for the 
fittings and £4. 10s. for extra work. 

Judge EDGE held that plaintiff had established his case and gave 
judgment for the full amount, with costs. 


Marr v. St. Helens Cable Co. (Ltd.). 
At the Manchester Assizes on Monday Mr. Langdon mentioned that 
this action, which was for wrongful dismissal, had been settled. The 
darties having come to terms judgment was given for the plaintiff, 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
— —ę— 
APPOINTMENTS VACANT AND FILLED. 
Ап outside manager and engineer is required for a large power 


distribution system in the North of England supplying three-phase 
high-tension current. See advertisement. 

_ There is a vacancy for a shift engineer at the Dundee Corporation 
lighting and traction station. риш: to the city electrical 
engineer, Mr. W. H. Tittensor, Dudhope Crescent-road, Dundee, 
See advertisement. 

Charge electricians and switchboard attendants are required for 


extra high-tension power station and sub-stations operating electric 


tramways. See advertisement. 

A traffic assistant is required by the East Ham District Council 
for their electric tramways department. Applications to Chairman 
of Electric Lighting and Tramways committee, Public Offices, East 
Han, E. by noon 14th inst, 

Devonport Corporation require a chief assistant engineer to the 
borough electrical engineer, Applications by Feb. 17. 


Mr. Ernest Cross, of Aberdeen, has been appointed borough 
electrical engineer at Rotherham at a salary of £200 per annum. 
The following were invited to the meeting at which the appointment 
was made : Messrs. D. Adams (Preston), E. Cross (Aberdeen), E. В; 
Hill (Bromley), T. C. Parsons (Halifax), A. H. Roe (Bury St. 
Edmunds) R. J. J. Swan and F. L. Todd (London), and F. H. 
Whysall (Rotherham). 

The Lancaster Town Council last week appointed Mr. W. A. 
Tester electric tramways engineer at a salary of £300 per annum. 


Mr. F. S. Ransome, late assistant manager at the Brush Company's 


works at. Loughborough, has been appointed general manager to the 


Clayton Engineering and Electrical Construction Co. (Ltd.). 
Worcester City Council on Monday appomted Mr, E. E. Hoadley, 
the electricity works during 
the absence of Mr. C. J. Sutherland, chief assistant engineer at a 
salarv of £250 per annum. К. 
Mr. Alexander Murdoch has been appointed assistant engineer at 
the Fulham (London) Borough electricity supply works. 


sulting engin 
provieional electric lighting order. 

Association of Municipal Corporations.—At a meeting of the 
Council of this Association last week, Sir Albert К. Rollit, M.P., 
was nominated president, and Sir. J. T. Woodhouse, M.P., vice- 
president, for the enstiing year. | 


Barrow-in-Purness.— The electric lighting mains are to be 
extended to Vickerstown at an estimated cost of £620, provided that 
Messrs, Vickers, Son and Maxim guarantee the total aggregate con- 
sumption shall produce not less than £1,000 per annum irrespective 
of street lighting, - The General Purposes committee recommended 
that the date at which the Corporation reserve the right to purchase 
the tramway undertaking be extended from 1919 to 1926, and this 
has been agreed to bythe Council. It was, however, stated that if 
the British Electric Traction Co., who have acquired a controlling 
interest in the local tramway company, would submit fresh proposals 
the committee would consider them. 

Belfast.—During the past year there was an increase in the 
number of units sold of 32:4 per cent, and in the rental of 136 per 
cent. There was also a satisfactory increase in the current supplied 
for power. E | | 

Birkenhead.—The New Ferry electric tramway route was opened 


for traffic on. Monday. The line is completed from New Ferry 


terminus to the Session’s Court, and a 10min. servite is given. | 
British Columbia Electric Railway Co.—The directors estimate 
that, roughly, the company has incurred a loss of about $6,200 
through the recent snowstorm. Since Jan. 8 there has been no: 
recurrence of the storms. z 
Colchester.—In the report of the borough electrical engineer 
(Mr. A. R. Sillar), presented to the Council on Wednesday, it is 


claimed'that although no public lights are connected, the Colchester ` 


electricity station holds the second position in the United Kingdom 
for progress during the past 12 months. The only place showing a 
better everage than Colchester was Wimbledon, and Wimbledon had 
almost entirely lighted the streets during the last year. Several 
consumers had complained of the high charge for lighting, which, 
Mr. Sillar suggests, might be reduced. It was decided to take this 
suggestion into consideration. 

Croydon. Au inquiry was held here yesterday (Thursday) into 


lighting extensjons. There was no opposition. 


the application of the Corporation to borrow £30,000 for electric 
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At а meeting of the Corporation last week the town clerk 
reported that the Local Government Board had decided not to 
entertain future applications for borrowing capital for “free” wiring, 
and consequently the Lighting committee were unable to give effect 
to the free wiring scheme adopted by the Council on Nov. 26. 

The Lighting committee recommend that Mr. T. H. Minshall, the 
borough electrical engineer, in lieu of his usual summer vacation, 
should be granted six weeks’ leave of absence in the early spring to 
enable him, at his own expense, to visit America. The recommendation 
has been adopted by the Council. 


Darwen.—The proposed loan for extensions of the electricity 
undertaking has been increased from £13,000 to £15,000. 


Dudley.—The Local Government Board has refused to sanction 
the Council’s application to borrow money for wiring consumers’ 
premises on the easy payment system. A deputation has been 
appointed to consult with the Board on the subject. 


Dundee.—The new electric tramway route from High-street to 
Clepington-road, was officially inspected on behalf of the Board of 
Trade on Wednesday. The Perth-road extension and the permanent 
way of the Blackness-road route were also inspected. 


East Middlesex Electricity Scheme. An interesting report 
has been prepared by Mr. W. C. C. Hawtayne (and endorsed by 
Mr. Robert Hammond), and submitted to the District Councils of 
Edmonton, Enfield, Southgate, Tottenham, and Wood Green, upon 
the proposed joint electricity undertaking embraced in the Kast 
Middlesex Electricity Bill, 1901. Last week we reported that the 
joint scheme had received the approval of meetings of ratepayera of 
several of these districts, and now awaits the resnlt of polls to be 
taken. This week further consideration (as reported below) has been 
given to the subject by ratepayers meetings at Edmonton and En- 
field Highway. The total capital expenditure involved in the 


спеше has been put by Mr. Hammond at £345,000, made up as 
OLLOWS ;— 
Generating station buildings, shaft, &c., coal and ash con- 
veying plant, &c., and purchase of site . 38,000 
Generating plant 9.6990 10000995090000050000999999000*70900799 9*9 %% %% „„. 84,740 
Mains, high tension feeders, low tension distributors, trans- | 
formers, and sub-stations ............ "S „ .. 109, 260 
Public street lighting... . ... . 25,000 
House services and meters анааан -.. 400,000 
wiring. 77% T—— T А ‚000 
Legal, expert, and engineering fees and contingencies......... 23,000 
/ 8 £345,000 


The plant capacity is given as 4,000kw., including a reserve of 1,000kw. 
Allowing 600kw. for loss in distribution, this leaves the total plant capa- 
city at 2,400kw., to be utilised аз follows: Public lighting (500 arcs 
maximum load, or equivalent), 310kw. ; private demand, 1,590kw. ; and 
power along canal and generally throughout district, 500kw. The revenue 
from 5,524,400 units generated is forecast as under ;— 

£7,020 


Public lighting (842,400 units at 2d.) . 
Private lighting (1,590kw.), say, equal 55,000 lamps all burn- 
ing at one time (106,000 connected)—1,590kw. for 400 


hours at 7d. = 636,000 units at 7d. ........................... 18,550 
1,590k w. for 600 hours at 2d. 954, 000 units at 2d. ......... 7,950 
Electric power (700kw. installed, with a maximum load of 

500k w.)— 500k w. with 25 per cent. load fastor = 1,092,000 

UNICO е PERENNE 9110 
Free wiring—10 per cent. on £25,000 ........................... 2,500 

ТТК E E ОТТЕ 1,275 


. Meter геп{а1в—4,250 at 6e 


Total. t... o Qosoctteteveeeetosquodqeeo | £46,405 
The upkeep expenditure involved in producing 3,524,400 units, it is eati- 
mated, should not exceed 1°5d. per unit, including management expenses 
and ample allowance for maintenance and repairs on buildiogs, plant, and 
mains, &c. This would equal £22,027. Interest and redemption (at 
5} per cent. on £345,000) would reach £18,112, leaving a margin of 26,266. 
The Edmonton site selected for the generating station is approved, 
being described as excellently situated for an undertaking of this 
nature, with close proximity to rail and canal. No provision is 
made for supplying current for electric traction, but it is pointed 
out that, if terms can be made with the authorities controlling the 
tramways, light railways, &c., in the district, large additional plant 
can be pies and the profits of the undertaking should be 
increased therefrom. A three-phase systeni is recommended. The 
bill before Parliament provides a total of £400,000 as the cost of the 
undertaking, and the margin between this sum and the £345,000, 
specified in the above report, is considered a sufficient allowance for 
extensions. The bill provides that only interest on capital expendi- 
ture shall be paid for the first three years, the repayment of the 
principal being left over till the lapae of that period. 


At a meeting of ratepayers of Enfield Highway on Monday a 
resolution approving the joint electricity bill of the Tottenham, 
Southgate, Wood Green, Enfield, and Edmonton Councils wascazried 
unanimously Mr. W. C. С. Hawtayne was present, and replied 
briefly to the remarks recently made by Mr. George Offor on behalf 
of the North Metropolitan Power Distribution Co., who are opposing 
the scheme of the joint local authorities, 


A meeting of ratepayers was held at the Edmonton Town Hall 
on Tuesday, at which Mr. George Offor made a lengthy speech to 


show that the ratepayers affected by the East Middlesex Electricity 


Bill would find it much to their interest to entrust the question of 
electricity supply in the hands of the company with which he is 
associated rather than to place it under the control of the local 
authorities. Mr. Offor pointed out that there were two companies 
interested in the area affected by the bill, and one of these had 
obtained an Act of Parliament to generate electricity in bulk at 
large stations at Ponders End and Hertford, the other was the 
Electrical Power Distribution Co, with which he was associated, 
which had made offera to the District Councils to supply current for 
ublic lighting at 2d. and to private consumers at 3$d. per unit. 
n the proposals put forward by his company, provision was made 
for the local authorities, after 19 years, if they so desired, to 
гае the undertaking and goodwill at а value to be 
xed by independent valuers. He urged that work of this 
kind should be in the hands of practical men prepared 
to speculate with their own money, and not in the hands of 
municipal councils, Every member of the directorate of his company 
was an electrical expert, and they held transfers of the electric 
lighting provisional orders from the Hertford Corporation and the 
Barnet District Council. The figures that had been put forward 
showing a surplus profit on 75 municipal undertakings of £71,480 
was, he complained, misleading. In these cases there was no allow- 
ance for depreciation, and a moderate sum to deduct in this 
respect was 24 per cent, on the capital invested. On the ques- 
tion of the reduction of rates he asserted that in the case of 
only about five local authorities throughout: the kingdom had 
there ever been a reduction of rates through the success of electricity 
supply. In the bill of the local authorities in East Middlesex it 
was pro to omit sec. 21 of the Electric Lighting Acts, which 
Бопай em to supply electric current to everybody. Further, the 


bill only made dei for public lighting by 500 atc lamps, which 
would light only about 14 miles of streets, D in one of the five 
districts included in the bill there was 45 miles of public roads. A 


motion hostile to the proposed bill of the District Councils was put 
to the meeting, and, the show of hands beiog about equal, no 
decision was come to. 


Bastbourne.—Councillor Maude, at Tuesday's Corporation meet- 
ing, stated that the charges for fuel for the electricity undertakin 
for 1898 and 1899, when owned by the Eastbourne Company, h 
been £1,716 and £2,065, whereas in 1900, under Corporation con- 
trol, it had reached £3,218. Salaries and wages for the same periods 
(1898, 1899, and 1900) had been £1,205, £1,689, and £1,550 
respectively. Ж 

Electric Traction in South-East London.—The Greenwich 
Borough Council object to the proposals of the South Eastern and 
Metropolitan Tramways Co. to substitate electric for horae traction 
on theirline from Greenwich through Lewisham to Catford on the 
Schuckert surface Contact system, and have placed their objections 
before the Board of Trade. 


Electrical Standardising, Testing and Training Institution. 
—The Board of Control of this institution have awarded Joseph 
Goodman, of Wellingborough Grammar School, a Maxwell entrance 
scholarship, value 50 guineas, tenable for two years, and Francis 
Norman Wilson, of Felsted School, a special prize of 10 guineas, 


Electrical Trades’ Union.—We have received a copy of a set of 
proposed rules which the Electrical Trades’ Union executive council 
desire shall come into force as scon as possible to regulate the work- 
ing of wiremen, cable jointers and. assistants employed in the London 
district who are members of this union. The proposed rules are 
as under. Employers’ objections and comments are requested not 
later than March 31: 8 | 

l. That 53 hours constitute a week's work, but when members are 
working on jobs where the hours are less, the money shall be made up to 
equal the 53-hour week. 

2. That nine and a-half hours constitute a day's work for five days in 
the week, and five and a-half hours on Saturday, finishing work on that 
day at 1 p.m. Overtime on Saturdays, from 1 p.m. till 4 p. m., to be paid 
for at the rate of time and a-half, after 4 p.m. double time. Overtime 
worked during the first five days in the week to be paid for at the rate of 
not less than time and a-quarter for the first two hours, time and a-half 
for the next two hours, and after that double time. Each day to stand 
by itself ; night shifts to be paid for ai the rate of not less than time and 
a-half. 

3. That the rate of pay for wiremen and cable jointers shall be not Jess 
than 94d. per hour, chargemen not less than 104d. per hour. Apprentices, 
a:sistants and jointers' mates shall be not less than 17 years о: nge when 
entering the Society, and shall verve three years at the trade as apprentice, 
assistant or jointer's mate, and one year аз probationary mmer. The 
rate of pay during the próbationary period to be not less than 74d. per hour. 
No one shall be allowed to join as assistant, apprentice, or jointer's mate 


'who is above the age of 21 years. 


4. Members working over 1 and less than 12 milea from shop to be 
allowed travelling time and expenses. Country expenses to be not less 
than 10s. 6d. per week. Travelling time and expenses to be paid for the 
journey from London to job, and from job to London. 
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5. All members working on boats, under floors, in roofs, on accumulators, Leeds.— The salary of the assistant electrical engineer of the 
oil vessels, waterside premises, and other dirty jobs, must receive not less tramway department (Mr. Harold G. J ekin) has been increased from 
Ея Ditrict Ballon to be Eater Monday, Whit Monday, А t Bank коо Ере annum 
6. District holidays onday, Whit Monday, August Ban CP ; : : 
. Holiday, Christmas Day &nd Boxing Day, That no holiday shall entail ыле ш D unanimously red ории 
more than two days’ loss of time. The rate of pay for Bank Holidays E undertaking TI e Bi. tramway ы, ап о 110 чө 
shall be not less than time and a-half, Christmas Day and Sundays not less | electric traction, е total cost is estimated at over £500,000. 
than double time. - The total output of current by the municipal electricity works 
7. That no member in the London district be allowed to work more than | for the half-year ended Dec. 31 was 670,613 units, 
Llanrwst.—Mr. О. I. Jones, J.P., and Me. Marriott, J.P., have 


one night in succession, namely, that after working all night our members 
must cease work at the usual time of leaving work the next day. purchased the undertaking of the Llanrwst Electricity Supply Co. 
(Ltd.). 


8. One hour's notice to be given on either side. Weekly wage employés 
to give and receive one week's notice. Members running casing to receive London County Council.—At Tuesda 's meeting it was ed 
to loan £830 to St. Pancras for the electric lighting of public 


. one hour's grinding money. | г 
9. That on all jobs requiring four or more men not more than one 


‚ assistant or apprentice to four men shall be employed. 


10. That no member be allowed to work overtime, unless absolutely 


necessary, when members in the district are unemployed. 


_ 11. That on all jobs a lock-up for tools and materials be provided, and 
zon building jobs, and where circumstances require, a mess-room shall be 


‘provided. 


: Erdington.—The Traniways committee have appointed Mr. Green, 
: Of Messrs. Pritchard, Green & Co., Birmingham, consulting engineer 
‚ to advise generally on the proposed application for powers to con- 


.:Btruct tramways. . "o 
Exeter.—In the report, presented. by the Electric Lighting com- 


‘mittee on Wednesday, it is stated that the machinery at the gene- 


rating station had run very well throughout the past year, but that 
since the new year two breakdowns had occurred. 


total lamp connections now exceed 21,000. 


, Hackney (London).—'lhe Electric Lighting committee have 
‘submitted a statement of the estimated capital expenditure of their 
electricity supply and refuse destructor s:heme, which is now put at 
E262, 740 —aboüt £20,000 more than that originally estimated —and 
the Council are recommended to borrow this additional amount. 
The cómmittee also recommend that the charge for electric current 
for private lighting be fixed at 4d. per unit and 2d. for power. 

Hampstead (London).—The Borough Council has, on the recom- 
mendation of the Lighting committee, resolved that al electric mains 
‘that may in future be sanctioned by the Council shall, until further 
orders, be laid on the solid ” system. 


Heating of Tramcars.—The Christiania Journal contains some 
comments apropos of the heating of trameara in Christiania and 


Stockholm, In both cities the weather is intensely cold in winter. 


The cars are all precisely similar to those employed in London and 
‚талу of-our provincial towns, with sliding doors at each end. They 
generally carry no conductor, the fare being dropped into a slot by 
‚Ше side of the.driver. The Christiania Tramway Co., whose 
cars are horse-driven, and the new electric tramway both appear 
satisfied with the new method adopted for heating their Cars, 


as it is said à pleasant warmth is diffused without any trace of 


boxes, one under esch length of seats, one or both sets of apparatus 
being in operation as pal pos The boxes, which are shot in from 
the platform at either end of the car, are filled with red-hot coal bri. 
quettes specially prepared, so that no smoke or smell is emitted. A 
channel of iron sheeting runs underneath the seats, perforated 
on the outer side to allow the fumes or smoke to escape into 
the open air. On fresh air passin 
under the coal-box at the bottom of the car the hot combustible 
gases pass through this channel of iron sheeting throughout 
‚(в entire length, diffusiog a steady heat into the car through 
2 set of perforated iron plates between the legs of the seats, It is 
found that the speed of the car causes ‘sufficient draught, so that 
the briquettes are completely consumed. -· The temperature of 60°C. is 
obtained even with an outside temperature of from 12°C. to 14°C. of 
frost. On a second tramway in Christiania a different system of 
heating is adopted. The air rising from the briquettes is emitted 
into the spáce between the double windows, where it is absorbed by 
felt mats. This keeps the great plate-glass windows free from ice, 
but little heat goes into the car. On both lines of tramways the 
seats are covered with cushions in winter, but not in summer, 

Last winter experiments were made in the electrical warming of 
the electric tramcars of Christiania, American apparatus being used 
in the experiment. Three boxes of this apparatus were placed under 
each row of seats, current being taken from the wire working 
through the contact rod of the car. These experiments are said to 

ve given excellent results as regards regular heating and speed, 
but proved too expensive for general adoption. At Stockholm the 
tramcars are heated by the coal briquette system, which is said, in 
this case also, to have proved satisfactory. 

Hereford.— The Council have obtained sanction to a further loan 
of £5,000 for electric lighting extensions, The total receipts of the 
electricity department for the year amounted to £1,608. 78. 9d., and 
the working expenses to 2695.158. ; interest absorbed £577. 10s, 11d, 
and there was a balance of £335 left to meet sinking fund instalment. 


hygienic unpleasantness. The apparatus consists of long perforated 


; considerable 
number of new lamp and motor connections had been made, The 


through a ventilator placed 


buildings, £17,229 to Hampstead for electric lighting, £24,145 to 
Fulham for dust destructor and street lighting. 

Mr. Parker moved, Mr. Baker seconded, and the Council approved 
a motion that the General Purposes committee should consider the 
best means of bringing before the new borough councils the necessity 
of making subways in all the leading thoroughfares in the metropolis 
to contain telephone and telegraph wires, gas and water pipes, &c., 
and, if necessary, to summon a conference on the subject. 

The motion of Mr. Baker, which was set out in our last issue 
(p. 557), on the subject of the construction of a double of electric 
conduit tramway in Rosebery-avenue was withdrawn. | 

The motion of Mr. Westacott, set out on p. 557 of our last issue, 
was agreed to without discussion. 

London Fires.—In the annual report of the chief officer of the 
Metropolitan Fire Brigade, presented to the London County Council 
on Tuesday, it ap that during the year 1900 seven fires (one 
serious) occurred in the metropolitan district owing to the short- 
circuiting of electric wires. . 


Merthyr..—The Board of Trade have issued their award in the 
arbitration on the claim of the District Council against the British 
Electric Traction Co. for £1,600 in regard to the levels of the lines 
between Merthyr, Dowlais, and Cefn. The award is adverse to the 
Council, except upon the question of costs. 


. Middlesbrough.— The Electric Lighting committee on Wednesday 
discussed estimates submitted by the consulting engineer (Mr. Robert 
Hammond) for the extension of the electricity undertaking. The 
cost of the proposed extensions was estimated at about £21,000, 
including £1,000 for boiler-house plant, £5,200 for engine-house 
plant, £9,000 for mains, and £2,000 for railway sidings and building 
works Mr, Hammond stated they had almost reached the limit of 
the present plant, as they could only supply 10,000 lights, and they 
had already applications for 9,252. It was decided that details of 
the extensions, which practically mean the provision of duplicate 
plant, should be set forth in the minutes, and it was also agreed that 
the charge for electric supply for power purposes should be 24d. 
per unit. 

Motherwell-—T'he electricity works were formally inaugurated 
on Friday last. 


Municipal Telephony.—The Sunderland Chamber of Commerce 
invited Mr. A. W. Heaviside to a meeting last week to give informa- 
tion on the subject of telephones. It will be remembered that the 
Sunderland Council have under consideration the establishment of a 
municipal exchange. Mr. Heaviside, asked as to the facilities the 
Government were prepared to offer, said if the Council decided not 
to proceed with their municipal service the Government was prepared 
to proceed at once to open out a competitive system with the National 


"Company on reasonable terms, but that the Government could not 


entertain competition with the municipality. The matter will be 
further considered as soon as the decision of the Council is known. 


National Electrical Contractors’ Association—A meeting 
was held at Anderton’s Hotel, Fleet Street, London, on Friday last, for 
the purpose of forming a National Electrical Contractors’ Association, 
Representatives from the leading provincial towne, including 
Birmingham, Glasgow, Leeds, Manchester, Newcastle-on-Tyne, 
Sheffield, West Hartlepool, &c., were present, and a provisional com- 


mittee was appointed to draw up a preliminary set of rules. A 


meeting will be convened at a later date to inaugurate the Associa- 
tion, which will embrace all local associations in Great Britain and 
Treland. Further information can be obtained from the convener, 
Mr. Thomas Guthrie, C.A., 46, Queen Victoria-street, London, E.C. 
Nelson.—The Corporation have appointed Messrs; Gibbings and 
Baker consulting engineers for drawing up plans, &c., for a new 
combined lighting and traction station. irá 
Poplar (London) —The Borough Council has now appointed all its 
officiale, the appointment of Mr. Alex. Blackman as borough electrical 
engineer at £400 per annum having been confirmed. 
Portsmouth.—The Electric Lighting committee recommend the 
Corporation to borrow £24,478 for electric lighting extensions. Of 


this sum £10,895 has already been expended in making 400 house 


connections during the year, and other work sanctioned: by the 
Council ; £4,322 is required for new feeders to distant parts of the 
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town and for supplying the new naval barracks should the Admiralty 
саше it. The remaining £16,717 is required for a new boiler house 
and coal bunkers, but for the present only £11,042 of the sum is to 
be spent. 

Private Bill Legislation Notwithstanding the opposition of 
the Council, the Scarborough Tramways Co. have decided to per- 
severe in their attempt to get parliamentary powers to construct 
electric tramways in the town. | 

By the casting vote of the chairman the Liverpool Parliamentary 
committee have decided to withdraw their opposition to the Man- 
chester and Liverpool Electric Expreas Railway Bill. 

n.—Messre. Kilburn & Co., the Indian agents of Mesare. 
Crompton & Co., have submitted proposals for the erection of elec- 
tricity supply works and for the construction of electric tramways. 
The matter is being considered by the new Municipal committee. 

Reddish.—Col. von Donop has held an inquiry into the applica- 
tion of the Council for sanction to borrow £13,500 for the construc- 
tion of tramways from the Stockport boundary to Mid-Reddish, and 
from thence to Manchester. The tramway, which will be worked 
electrically, wil be leased to the Manchester and Stockport 
Corporations, who will provide the necessary rolling stock, supply 
electric current, 


St. Helens.—The Board of Trade have sanctioned the borrowi 
of £2,540 for the construction of tramways along Corporation an 
Parr-streets, and £248 to meet the cost of the 1900 provisional tram- 
ways order. The borough electrical engineer (Mr. J. S. Highfield) 
has been instructed to repart as to the cost of constructing a double 
track from Cropper’s Hill to the Toll Bar. . 


Salford.—The Corporation on Wednesday confirmed the appoint- 
. ment of Mr. C. D. Taite, of Southport, as borough electrical engineer 
at a salary of £700 per annum. 


Scottish Electrical Contractors' Association.—At a шешш 
of the general committee of this Association last week it was decid 
that the first business meeting should be held about the end of 
February. | 

Btirling.—The Board of Trade have ratified the proposal of the 
Council to purchase so much of the uadertaking of the local tramways 
company as lies within the burgh. 


Sutton Coldfield.—The Council have applied for sanetion to 
borrow £5,000 for “easy wiring premises in the district. 


Sudbury.—The Council have approved the estimates for the erec- 

tion a electricity supply works. The initial capital outlay is put at 
300. . | ; 

Swindon.—A meeting of the Swindon Traders’ Association was 
held last week to consider the Corporation's proposal to seek Parlia- 
mentary powers to establish а system of electric lighting and traction 
for the borough. Ald. Skurray, chairman, of the committee which 
has charge of the matter, explained that the Corporation were prac- 
tically unanimous that the scheme should go through. They had 
consulted Mr. E. Price, of Portsmouth, who held that the scheme 
which the Corporation had prepare would undoubtedly prove 
remunerative. Acting upon the advice of their consulting 
engineers, a site had already been eecured for a generating station 
and tenders for the buildings and equipment ot the station would 
shortly be considered. The meeting, with only two dissentients, 
approved the scheme. 


Telephones and the Snowstorm in London. The National 
Telephone Co. has notified subscribers that, the snowstorm on the 
4th inst. has caused a partial dislocation of the London telephone 
service, and asks the forbearance of their subscribers. NE 


Theft of Telephone Wire.—At the Marlborough-street (London) 
police court, оп Wednesday, Robert Conolly was brought up on 
remand before Mr. Plowden, charged with stealing 93 len of 
telephone wire from the National Telephone Co.  Particulars of 
this case; шан in our issue of Jan, 25. The prisoner was 
committed for trial. . 


Tramway COapital—4A Parliamentary return just issued gives 
the capital invested in tramways, the 33 dad working 
expenses, &c., of tramways in the United Kingdom. It shows that 
the total capital paid up in England and Wales for -tramways on 
June 30 last was about £16,000,0C0, compared with £14,000,000 in 
the previous year; while for the United Kingdom the total is 
£20,500,000, compared with £18,000,000 in June, 1899. In England 
and Wales the length of line open for traffic in June was 933 miles, 
and in tbe United Kingdom 1,177 miles. There were 526 locomotive 
engines employed in England and Wales, compared with 557 in 
1893. The number of passengers carried in England and Wales was 
817,000,000, compared with 700,000,000 in the previous year. The 
net receipts were £1,030,552, compared with £898,662 in 1899 and 
£623,338 in 1894. The total number of horses employed in the 
United Kingdom was 37,481, compared with 44,171 in 1899, when 
the number was the highest on record. 


West Bromwich.—The town hall and municipal offices are to be 
wired for the electric light. 


Wigan. — The néw electric tramway to Martland Mill Bridge hag 
been inspected and approved by the Board of Trade, and the line is 
ot for traffic, There wás no opening ceremony owing to the death 
of the“ Queen. Durióg the’ first week 15;748 persons travelled on the 

Workhouse Lighting.—The Local Government Board have asked 
the Kensington (London) Guardians to re-consider their шр {о 
establish an independent generating plant for the electric lighting of 
the workhouse and infirmary, and to also.consider the question of 
ohtainin supply from a company. 

The Mile Ead (London) Guardians, having considered the ques- 
tion of the electric lighting of the workhouse, have decided to incur 
no further outlay on the plant at present in use until the Borough 
Council has provided a public supply. 


TRADE NOTES AND NOTICES. 
[Notices for insertion under. the above heading must reach tie Os no 


later than first post Thursday morning. New Catalogucs, Price Lists 
and similar matter should be sent early in the week.] 


.. ^. TENDERS INVITED. 

Electric Haulage for Mining.—The Ffaldau Collieries Co, Ltd., 
Cardiff, require plans, specifications and estimates of cost for provid- 
ing secondary haulage by electricity from their working faces to the 
end of their rope haulage, the latter being operated by steam engines 
near the shaft. As electric haulage bas not yet been successfully 
applied in South Walea guarantees must be given that the plant will 
be efficient, absolutely gafe from danger of explosion in а gaseous 
atmosphere, and considerably cheaper than haulage by. compressed 
air. The company’s collieries are at Pontycymmer, near Bridgend, 
An advertisement gives a few further details, and all additional 
information can be obtained from the Company. 

Extension of Time—Launceston (Tasmania) коошо invite 
tenders for the supply of 500 ее meters. Tenders by 12 noon 
of April 22 (not April 8 as previously announced). See The Electrician 
for Jan. 26. | » | 
The Council of the Metropolitan Borough of Bermondsey invite 
tenders for the construction, supply, and erection of a main switch- 
board and instruments and a battery of accamulatora and accessories, 
Specifications, &c., may be obtained at the Town Hall, and specifica- 
tions may also be inspected, but not obtained, at the offices of the 
consulting engineers, Messrs. Kincaid, Waller and Manville, 29, 
Great George-street, Westminster, S.W. An advertisement gives' 
additional particulars, Tenders must be forwarded to the towa 
clerk, Mr. Frederick: Ryall, Town Hall, Spa-road, Bermondsey, 


| London, S.E., by noon of 30th inst. . 


Taunton Corporation invite tenders for the construction, supply 
and erection of two 100kw. tramway generators, one engine and 
tramway switchboard and connections. Specifications, &c., can ba 
seen, but not obtained, at the offices of the consulting engineers 
(Messrs. Kincaid, Waller and Manville), 29, Great George-street, 
Westminster, London, S.W. Some further particulars will be found 
in an advertisement, and tenders must be sent to Mr. G. Н. Kite, 
town clerk, Municipal Buildings, Taunton, by 2 p.m., Feb. 25. 


'The trustees of the Clyde Navigation invite tendera for a 3-ton 
electric wharf crane. An advertisement contains further particulara, 
and specifications, &e, may be obtained from the mechanical 
engineer (Mr. Geo. H, Baxter), or of the general manager and 
secretary: (Mr.. T. R. Mackenzie), 16, Robertson-street, Glasgow. 
Tendera to Mr. Mackenzie by noon of March 11. . 


Lang Baton District Council require tenders for the following work 
in conneotion with their electricity station: (a) Producers, gas engines, 
dynamos, and switchboard, and (5) feeder and distribution cables and 
conversion of street lamps. Ап advertisement gives further par- 
ticulare, and tenders must be-in to the Council Offices by noon of 
Feb. 18. 


Brighton Corporation invite tendera for the supply, delivery, aud 
erection of continuous-current arc lamps and accessories for street 
lighting. An advertisement gives further particulars, and tendera 
must be sent to the town clerk, Mr. F. J. Tijjetone, Town Hall, 
Brighton, before 10 a.m, Feb. 25. Sr. | 

righton Corporation aslo require tenders for supply, delivery, 
drawing-in and jointing complete of feeder, distributing, test and 
telephone cables. Tenders to town clerk by 4 p.m., Feb. 14. 

Brighton Corporation also invite tenders for the supply and erec- 
tion of overhead trolley construction and equipment of tramway 
routes. Tenders to town clerk by 4 p.m. Feb. 14. 

Aberdeen Tramways committee require tenders for the electrical 
equipment for their Bathing Station tramway route and the supply 
and laying of lead-covered, paper or fibre insulated cables, Tenders 


| to city electrical engineer by noon. Feb. 13. 
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Wallasey District Council require tenders for extension of engine- 
house, Lancashire boiler, condensing apparatus, water-cooling tower, 
overhead travelling crane, engines and ошо cables, economisers, 
aud transformers Tenders to Mr. Н. W. Cook, Public Offices, 
Egremont, by 21st inst. 

Wallasey District Council also invite tenders for the erection and 
completion of car sheds, stores, workshops, and dwelliogs at their 
tramway depot, Liscard. Tenders to Mr. Cook, by 21st inst. 

Wallasey District Council also invite tenders for steel rails, fish 
plates, tie-bars, and sole plates. "Tenders to clerk, Public Offices, 
Egremont, Cheshire, by noon Feb. 19. 

London County Council invite tenders for the supply of two blocks 
of water-tube boilers required for their Camberwell tramways depót. 
Tenders, to clerk by 10 a.m. Feb. 19. 

London County Council Asylums committee require tenders for 
electric lighting sundries for Claybury and Heath asylums. Tenders 
by Feb. 13. 

Wimbledon Urban District Council invite tenders for steam and 
exhaust pipes, &c, and moving two boilers, feed-pumps, feedwater 
heater and storage tank ; independent surface condensing plant ; and 
the supply and erection of two water-tub2 boilers, Tenders to clerk 

by noon Feb. 18. 

The managers of the Poplar and Stepney Sick Asylum District 
invite tenders for sundry work in connection with the installation of 
the electric light at the Sick Asylum. "Tenders to Mr. Foskett, at 
the Asylum, Bromley, by 10 a m. Feb. 12. | 

Borough of Southwark (London) require tenders for the supply and 
erection of a 400kw. high-speed engine and dynamo and accessories,two 
water-tube boilers, with mechanical stokera, &c. Tenders to town 
clerk, Town Hall, Walworth-road, S.E., by noon Feb. 13. j 

Beckenham District Council uire tenders for boilers, steam 
alternator, and combined engine-dynamo and motor, pipe work, 
battery, and switchboard. Tenders to Council Offices, Beckenham, 
by Feb. 25. | | 

Glasgow Corporation invite tenders for the supply of 100 car equip- 
ments and spare parts. Tenders to town clerk by 5 p.m. Feb. 22. 

Glasgow Corporation also invite tenders for steel straight track rails, 
curved rails, fish-plates, and steel tie-bars. Tenders by 5 p.m. Feb. 22. 

Kirkcaldy Corporation require tenders for dry-back marine boilers, 
with mountings, &c., but alternative tenders for water-tube boilers 
will be considered. Tenders to town clerk by 10 a m. Feb. 16. 

Stirling Town Council require tendera for engines and dynamos 
(two sets, each of about 350 н.р.) and Lancashire boilers, Tenders 
by Feb. 15. | ; 

Wakefield Corporation invite tendera for independent surface- 
condensing plant at their electricity works, "Tenders to town clerk 
by 12th inst. , 

Bristol Electrical committee invite tenders for coal conveyors and 
elevators, coal discharging plant, including hoist, automatic weigher, 
tower and bridge over roadway. Tenders by noon Feb. 21. 

Bournemouth Corporation require three dynamos and two steam- 
driven surface condensers, &c., also 42 electric tramcars. Tenders by 
noon March 2. 

Luton Town Council require tenders for wiring the council cham- 


ber, town hall, free library, corn exchange and baths. . Tenders by 


4 p.m. March 4. 
Islington (London) Borough Council invite tenders for electrical 
stores, &c. Tendera by 21st inst. 


Croydon 1 0 require tenders for two dry-back boilera. 
Tenders by 16th inst. | 


Nelson Corporation invite tenders for the supply of a storage 


battery. "Tenders by 11th inst. | 

Tenders are invited by the General Telephone Co., Stockholm, for 
the supply of the following telephone cable, all c. i. f. Stockholm— 
13,000m. to 15,000m., 250 pair; 1,000m. (armoured), 250 pair; 4,000ш. 
100 pair. Some particulars may be inspected at the Commercial 
Department of the Foreign Office, Downing-street, London, S.W., 
between II a.m. and 5 p.m. 

Amsterdam Municipal Council invite tenders for the supply of 
electricity generating plant. Further particulars can be obtained 
from the Direction of the City electrical works, 213, Achterb urgwal, 
Amsterdam, and tenders roust be in by noon of April 1. 


. TENDERS RECEIVED AND ACCEPTED. 
Worthing Corporation have received the following tenders for the 
supply of a main switchboard :— 


Jno. Fowler & Co. (accepted) £1,015 | Brush Co . £1,075 
Crompton & Со. ............... 1,730 | Cowans Limited ............... 1,050 
Nalder Bros. and Thompson 1,450 | Williamson and Joseph ...... 1,040 
Heaton and Smith ............ 1,434 | J. E. Spagnoletti & Со. ...... 1,058 
Siemens Bros. & Co. ......... 1,293 | Lea and Warren . 1,055 
General Electric Со. ......... 1,285 | R. W. Blackwell & Co 1,032 
Cox- Walkers 1,205 | W. J. Fryer & Co 4 
Mechan & So s.. . 1,200 
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Messrs. Mather and Platt have received orders for the supply of 
water-softening plants from the Metropolitan Electric Sup у Со. 
(о deal with 240,000 gallons per day of 24 hours); from the Hayling 

ater Co. (to deal with 120,000 gallons per day); and from Messrs. 
J. B. Kent & Son (to deal with 14,400 aliona per day) for their new 
works at Hemel Hempstead. 


Colchester Corporation have accepted the tender of the Electrical 
Power Storage Co. for an additional E.P.S. battery, at £822. 15a., 
and that of Messrs. Davey, Paxman & Co. for piping, valves, &c., for 
the surface condensing plant, at £295. 


Aberdeen Corporation have accepted the tender of the Electrical 
Power Storage Co. for the supply of, a storage battery of 1,100 
ampere-hours capacity at £,6,032, including maintenance for five 
years. | 

Eccles Corporation have accepted the tender of Messrs. Browett, 
Lindley & Co. (Ltd.), for the supply of а 40kw. steam alternator at 
£732. 

The Committee of the Visitors of the Lancashire County Asylum 
have acccepted the tender of Messrs. Robert Dawson & Co. ior wiring 
the Winwick Asylum. . 

The tender of Mr. H. Millar has been accepted by the Ilford Dis- 
trict Council for the electric lighting of the town hall and public 
offices at £101, and echedule prices. 


Eastbourne Corporation have accepted the tender of Messra. J. C. 
Johnson & Son, Leicester, for erecting new electricity supply station 
buildings at £9,100 —about £1,000 below the estimated cost. 


Wrexham Town Council have accepted the tender of Messrs. 
Jones and Cathrall for wiring the Guildhall at £100. 15s. | 


. BUSINESS NOTICES. - 

We are informed that Mr, J. C. Ward has ceased, by mutual 

consent, to represent Messrs. Meirowsky & Co., makers of mica 

anl megomit insulation materiale, Cologne, Germany; and that 

Messrs. George Schultz & Co., 90, Cannon-street, London, E.C., have 
been appointed representatives for the United Kingdom. 


Mr. T. Н. Roberts Wray notifies us that he has resigned hia 
position as general manager to the Renewable Electric Lamp Co, in 
order to enter into partnerenip with Mr. Alfred Baxter, late London 
representative of the British Electric Works Co. (Ltd.). The new 
firm will trade as Baxter and Wray, electrical engineers and suppliers 
of electrical machinery, at 5, Macclesfield-strect, Shaftesbury-avenue, 
London, W.C., and have been appointed sole agents for London fur 


| * Taunton" plant and London agents for the B. I. W. house-wire 


system. 

Messrs. A. Maund and W. D. Seed (trading as Maund and Seed), 
electrical and mechanical engineers, 120, Lord-street, Southport, 
have dissolved partnership. Debts by Mr. A. Maund, who continues. 


The oftices of the Smithfield Markets Electric Supply Co. (Ltd.) 
will be removed from 53 to 57, Charterhouse-street, London, E.C., 
on and after 28th inst. | | 


BANKRUPTOIES, LIQUIDATIONS, &e. - 

Alfred Lloyd, electrical engineer, Llandudno, has executed a deed 
of arrangement. Liabilities, £416 11s. 61. ; asseta, £225 16s. The 
trade creditors include | | 
Edwards and Armstrong 


.. £40 | О. Braulik : 
Baxendale & Co. 102 oe 


34 | Kenyon and Moulding.... 928 
F. J. Borland 30 | Isidor Frankenburg (Ltd.) 
A. Vandam & Co. 20] FE. F. S. C % шз ees 
In the Burnley Bankruptcy Court last week the adjourned exami- 
nation took place of Robert Foster, of Nelson, and Walter Baker, of 
Burnley, trading at Burnley as Robert Foster & Co., electrical engi- 
‘neers, and at Nelson as the Nelson Electrical Engineering Co. The 
O.R. said that a cash account had now been filed, and so far as it 
went was satisfactory. The examination was again adjourned. ` 


In the baukraptcy of Tom Flather, electrical engineer, 406, 
Meanwood-road (late of Park Electrical Works, Speedwell-street), 
Leeds, the first meeting of creditors will take place on 13th inst. at 
29, Park-row, and the public examination on 26th inst. at the County 
Court, Leeds. | | 

Claims against L. Francis, electrical engineer, 13, Corporation- 
street, Southwold, Suffolk, must be in by 16th inst, to Mr. H. P. 
Gould, 8, King-street, Norwich. 


A first dividend of 3з. 6d. is pa at 24, Railway-approach, 
London Bridge, on 15th inst, in the failure of A. W. Hirst (trading 
as Hirst & Co.), electrical engineer, St. Michael’s-road, West Croydon. 


Claims against сосе Telegraphs (Ltd.) must be sent by 
22nd inst. to the liquidator, Mr. G. H. Chantrey, 57, Moorgate-street, 
London, E.C. | 

A first and final dividend is about to be declared in the liquidation 


of the Phæton Electrical Co. (Ltd.). Claims by Feb. 20 to the 
liquidator, Mr. W. J. Ogden, 6a, Austin Friars, London, Е.С, | 
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, 
Sales by Auction.—An advertisement elsewhere бтм preliminary 
r 


notice of a sale by auction by Messrs. Wheatley Kirk, Price & Co. at 
an early date (unless previously disposed of) of а quantity of modern 
high-class plunt, muchinery, stock, and storea. 

As announced in an advertisement, Messrs, Percy Huddleaton & Co., 
in conjunction with Messrs. Norman and Bowen, will sell by auction 
on the premises, 65, South Audley-street, London, W., on Feb. 12 
and 13 (the fixtures and fittings on Feb. 20), at one o'clock prompt, 
the valuable stock and piant of an electrical engineer and lamp 
manufacturer. Catalogues may be obtained from Messra, Percy 
Huddleston & Co., 72, Finsbury-pavement, E. C., or of Messrs. 
Norman and Bowen, 624, Alderagate-street, E.C., London, and on 
the premises. | 

Messrs. IIorne & Co. will sell by auction, on the premises, Wood- 
lane, Shepherd's Bush, London, W., on "Tuesday, Feb. 26, and 
following days, at 12 noon precisely each day, the whole of the 
remainder of the machinery and plant recently used in the construc- 
tion of the Central London Railway. An advertisement elsewhere 
gives particulars of a portion of the plant and accessories which will 
be disposed of, and catalogues, when ready, will be obtainable from 
Messrs, Horne & Co, 8, Delahay-street, Westminster, S. W., and 
85, Gresham-street, E. C., London. A large quantity of electrical 
plant, cable, &c., is included in this sale. 


Plant for Sale.—The Great Eastern Railway Co. give notice 
that in consequence of the substitution of hydraulic machin 
at Parkeston Quay for steam and the installation of new electric 
lighting lant they are prepared to receive tenders for the purchase 
of the whole or any part of the existing steam and hand-power 
cranes, &c., and also for the existing electric light installations at the 
que . Ап advertisement gives some further particu'ara, and tenders 

ould be addressed to Mr. W. Н. Peppercorne, secretary, Liverpool- 
street Station, London, E C., by 10 a.m. of March 4. . 

Aberdeen Electric Lighting committee invite offers for two direct- 
coupled continuous-current Willans- Elwell. Parker sets which they 
have for disposal. Some information is given in an advertisement, 
and further particulara can be obtained on application to the city 
electrical engineer (Mr. J. Alex. Bell) Cotton-street, Aberdeen. 
Tenders by noon of March 1. : | 
м Blackburn Corporation invite tenders for the purchase of two 
Willans-Siemens, 45kw. continuous-current, direct-coupled .steam 
dynamos (110 to 150 volts and 190lb. steam pressure), one spare 
armature, crank shaft, &c. The plant may be seen by appointment 
with the borough electrical engineer (Mr. A. S. Giles). and tenders 
are to be sent to the town clerk, Town Hall, by 22nd inst. 

Messrs. Wake and Carr, 123, Victoria-road, Darlington, have for 
sale four sets of vertical marine-type triple-expansion engines An 
advertisement gives additional information, and further particulars 
can be obtuined from Messrs, Wake and Carr, Darlington, or Mr. Thos, 
W. Ward, Sheffield. 

An advertisement also contains some particulars of eight large 
locomotive boilers which are for sale. Applications to Messrs, Wake 
and Carr, Darlington, or to Mr. Thos. W. Ward, Sheffield. 

The Brighton Lighting committee have for sale two continuous- 
current motor-driven alternators. Offers to manager, electricity 
works, North-road, Brighton, by 23rd inst. 


Sheets and Stampings.— Messrs. George Schultz & Co., 90, Can- 
non-street, London, E.C., sole selling agents for the products of 
Messrs. W. Gilbertson & Co., of Pontardawe, forward a circular 
illustrating plain and slotted dynamo armature stamping:, discs, 
rings and segments of the “Iso” brand.. For this brand of sheets, 
&c, a guarantee is given of a hysteresis test not to exceed an ulti- 
mate limit of 0 50 watts loss per pound at 4,000 B, and a periodicity 
of 100; and, where required, an ultimate limit of 0-45 watts loss 
pound, will, subject to special conditions, be undertaken. An extensive 
stamping plant for the production of these goods has been put down 
at the Pontardawe works. | 


. Agencies.— Messrs. apal and Linge have been appointed sole 
sale agents for Europe of the products of the factories of the Okonite 
Co., of New York and London. 

| Mesra. Lud w. Lowe and Co. have taken over the agency in this 
country for the Bullard Machine Tool Co.’s manufactures. 


D. P. Batteries —A new price list of D. P. storage batteries and 
attery accessories is just issued, and contains illustrations and 
particulars of all the latest types of D.P. cells. A lengthy list of testi- 
monials from users, with instructions for erecting and starting, &c., 


is also given. Owing to the introduction of labour-saving machinery . 


at the company’s works at Bakewell and Charlton, prices have been 
further reduced. Standard sizes of these cells can usually be 
supplied at short notice. 


Westinghouse Plant.—Circular No. 1,038, issued by the British 
Westinghouse Co., deals with the subject of tramway motors. 

“General” Electrical Progress. —Circular, No. 31, issued by 
the General Electrical Co, deals with electric hand-drilling 
machines. These machines consist of a small electric motor of the 
ironclad type, the drills being coupled direct to the shaft by means 


of an adjustable chuck. "The smaller sizes can be worked from an 
ordinary 16 c.p. lamp connection, and for ease of working can be 
suspended from above by pulleys and counterweights. 


Condensers and Cooling Apparatus.—A list of cooling speciali- 
ties fitted with Paul's patent tripleand duplex liner tubes, as applied 
to condensing pront 1s issued by the British Power, Traction and 
Lighting Co. (Ltd.) York. The company claim for their makes of 
condensing apparatus several advantages over other types of this 
plant, notably that less space is required, that lighter weight of 
metal is neceseary, and a smaller bulk of circulating water per pound 
of steam condensed, 


Bjector Condensers for Electricity Works —Messra Körti 
Bros, 53, Victoria-street, Westminster, London, have issue 
catalogue Cl., which deals with ejector condensera for electricity 
works, and gives some notes on spray cooling. An illustration on 
page 21 shows the spray-cooling plant erected for the electricity works 
at Cheltenham. Tables of dimensions, &c., of this apparatns are 
also given. | | 

„Modern Opera Houses and Theatres." —Some two years ago 
we noticed the original issue of “Modern Opera Houses and 
Theatres," by Mr. Edwin О. Sachs Mr. B. T. Batsford, 94, High 
Holborn, London, W.C., informs us that he has arranged for a 
re-issue of this monumental work, ‘prefaced by a note dealing with 
the latest developments and improvements in theatre architecture, 
&c., both at home and abroad. | 


Exports of Electrical Apparatus and Material.—The етш 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material 9 telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Jan. 30 to Feb. 5, 
with the ports of destination :— | | | 

Africa— Alexandria, £160 ; Cape Town, £2,126 (including £1,269 tele. 
graph material); Chinde, £31; Durban, £991 (including £607 telegraph 
material); East London, £65; Port Elizabeth, £359.  Argentina—- 
Buenos Ayres, £905 ; Rosario, £119 (telegraph material). Australasia— 
Adelaide, £1,550; Brisbane, £40; Fremaatle £18; Hobart, £30; 
Melbourne, £1,428 (including £494 telegraph material) ; Sydney, £1,994 
(including £247 telegraph material) Brus i Rio Janeiro, £18. British 
Guiana—Demerara, £520. Ceylon—Colombo, £220. Chili — Boca, £1,167 
(including £189 telegraph material); Santiago, £67. China—Shanghai, 
£139. Denmark:—Copenhagen, £38. Germany—Hamburg, £400 (tele- 
graph material. Greece — Syra, £24,000 (telegraph cable). Holland 
Amsterdam, £110. India Bombay, £459; Calcutta, £706; Madras, 


2848. Japan —Yokohama, £592 (including £517 telegraph material). Straits 


Settlements - Singapore £35.  l'ruguay Monte Video, £10) (telegraph 
material). Total £38,251 against £314,495 in the corresponding week 
last year (Jan. 51 to Feb. 6). f | 


COMPANIES’ MEETINGS AND REPORTS. ` 


City and South London Railway Co. 


The thirty-third ordinary general meeting of this Company was held on 
Tuesday under the presidency of Mr. CHARLES GREY MOTT. 

The SECRETARY (Mr. W. F. Knight) having read the notice calling 
the meeting, the report of the Directors was taken as read. 

The CHAIRMAN then said : Since we last met, a great sorrow has come 
over this nation in the death of our beloved Queen. History, I believe, 
has never recorded a reign of any sovereign who was so wise, во noble, 
and so beloved as our dear departed Queen. She was honoured and 
beloved, and her loes is felt not only in this country, not only throughout 
the British Empire, but throughout the whole of the civilised world. We 
here to-day may add our small meed of mourning to that great tide which 
has rolled during the last fortnight from every corner of the inhabited 
world. The enormous progress that has been made, both theoretical 
and practical, during the past reign has been quite unexampled. We had 
the power of the steam engine applied first to industrial enterprise, and 
then upon our railways and other means of locomotion. It has almost 
revolutionised this country in its day. Then there came on another 
power—not less important, and one in which we are especially inte- 
rested—that of electricity. Electricity may be said to be the hand. 
maid of steam, because it has enabled. the power of the steain 
engine to be transmitted and used at distances and under circumstances 
which were quite impossible for the steam engine before electricity was 
brought in as its servant, Many of you will remember that at the com- 
mencement of this reign electricity was the mere plaything of the lecture- 
room. Then wewerestartled by its wonderful adaption to the communication 
of ideas and the annihilation of time in the shape of the electric telegraph. 
Then it developed again as an illuminant, and there has been wonderful 
progress, which is still going on in that direction. Last, aud not least, we 
are now having it applied to traction forces. In regard to that as applied 
to railways, we have the satisfaction of fceling that here we have been the 
pioneers ; and the adaptation of this power is destined to revolutionise to a 
great extent the travelling facilities of the whole world. Siuce we showed, 
10 years ago, its capacity on this railway, the development has been some- 
thing marvellous—not in this country only, but in its application all over 
the world as regards traction ; and we may look forward to enormous 
improvements and an enormous development of the system which we 
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6urselves had much to do іп first inaugurating here. Well, you 
will tell me that although we can look back with satisfaction to its 
introduction, we have not yet solved the problem of giving to its share- 
holders an adequate dividend. That is true at present, but I have no 
doubt whatever that the time is rapidly coming when we shall be able to 
do away with that reproach, and to give to the shareholders of this Com- 
peny something like an adequate return for the money they have expended ; 
and if we do that we shall do what has not always been done for thos3 
who stand in the van of progress. We shall not only have had the satis- 
faction of having done the moral good, but we shall also have the satisfac- 
tion of kaving made our enterprise profitable to those who have taken the 
head and front in the battle. There is one proud satisfaction that we can 
look back upon—that the present King, in the vary kind and gracious way 
that has always characterised him, opened this line to the public something 
more than 10 yeers ago, and I trust that that is only the beginning of the 
t work which His Majesty will be able to do now with his greatly 
ncreased powers, and that we shall all rejoice that we have so good а 
sovereign to follow upon our unexampled Queen. To return to our own 
affairs, I daresay that some of you are disposed to say, Well, you paid us 
a dividend of 24 per cent. when we were only a little line 5 miles long, 
but now you have extended it and are extending it, you are reducing 
dur dividend.” That is true in one sense, but you will remember that our 
little isolated line before was worked up by great care and economy to the 
dividend we got; but, as I explained to you on more than one occasion, we 
feltthat we were very fast getting to the position that our dividend would 
not increase beyond a certain very limited point, and further, that we 
Were in great danger of even losing that by the competition to which we 
were subjected—the unfair competition I have characterised it on more 
than one occasion —of the London County Council and their tramways 
running at fares that we could not compete with. They werecarrying, and 
they are carrying to-day, passengers at 4d. fares. We know from our own 
experience that the only safety of this line wasin extendiog it, and that it 
Жаз not safe to sit still; and therefore we advised you nearly 10 yeara 
since to go in for an extension, first, to Clapham, and subsequently, seven 
ago, to get- powers to go to Islington. We hope to finish six 
months hence the extension, for which we obtained power seven years 
ago, to the Angel, and then, I think, you will see the whole thing as we 
have been designing it from the beginning-—a complete undertaking. But 
for some time past, we have been afraid of what might be the result of the 
intermediate stage of these exteusions in the past half-year aud the one we 
are in now, and J am thankful to think that we have been able to go through 
and around that corner, if I may say so, which we have dreaded, with a 
diminution of only ў per cent. in the dividend. As soon as we get the Ialing- 
ton extension opened, I think we may look forward to a steadily growing 
апа improving condition of things, and you will see that in the end our 
licy of extensions, carefully designed and slowly carried out, will result 
ju & satisfactory state of things in the future and a development which will 
produce a result which I think will satisfy everyone. Аз regards the City 
and Brixton Railway Co., with which we have made some arrangements 
in order to utilise that portion of our line which is now standing idle, 
the condition of the money market has béen such that it was not thought 
prudent to attempt. to raise the capital —at least they could not raise the 
money for it ; and some negotiations are now going on which may lead to 
a change altogether as regards that line, and we may be able to sell to 
the company, apart from ourselves, the piece of line now lying idle, and 
upon which we are, of oourse, losing. heavily. It is an expensive piece of 
line to the City still lying absolutely unused, and if we had been earning 
in the past “віх months our proper return on that piece of line, you 
would have had from it a revenue probably equal to nearly 1 per 
cent. dividend. We have lost that because it is lying. idle; we are 
ying a dividend on its cost and are getting nothing from it. I bope, 
owever, that it will not be long before that line is utilised. There is a 
[соро also before Parliament for an independent company to make a 
ine at the end of our station at Islington to King's Croes and to Euston. 
It seems that it will be а very valuable line to the public, and it is likely 
to produce a very large traffic upon itself, and also to bring a very heavy 
traffic from there down to our City stations here. We therefore thought 
that it would be very advisable for us to try and make some arrangements 
to work that line That would save them the necessity for a generating 
station, and we should be able to work it at very much leas cost than they 
eould. These arrangements are not yet finally completed, although we are 
approaching what we think may be a fair settlement. The construction of 
the Baker-street and Waterloo Railway ig going on rapidly, and I have no 
doubt that when that line is finished up to the Elephant and Castle we 
shall get а very large acceesion of traffic from it. They have just pur- 
chased the asylum for the blind for their generating station. Their line 
will connect us, with the very heart and centre of the busy West Ead 
traffic of London, and this cannot fail to bring a very large accession of 
traffic to us. The City station of the Great Northern and City Railway 
is exactly opposite this station, and they are going on fast. The pro- 
posed Euston line will alao, I think, be & most valuable feeder, because it 
will give us access—if the bill is passed—to King's Cross, St. Pancras, and 
Euston stations, and it will also connect ив with the Hampstead and 
Charing Cross line, so that the Hampstead passengers coming down on all 
that line to Euston will be able to change there'and come straight into the 
City by our line in a few minutes. The same remark applies to the three 
great termini of the other railways. Altogether our line, when all these 
works are carried out, will become one of the most important and valuable 
railway links that can exist in a great city like this, We have been 
obliged to provide at great cost our central part in the City, which has 
been very expensive, but it will be one of the most valuable adjuncts of 
the line in the future development of its traffüic. It may be interesting 


to you to know that if you take the actual cost of the line we are 
working now, coo an the value of the piece that is not being used 
but including the cost of ' 


the line up to Moorgate-street, we have earned 
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more than J per cant. Of course, you are not getting the 3 per cent. 
because there are prior charges at a higher rate in the shape of debenture 
and preference stocks; but looking at the concern altogether, the railway 
has earned rather over 3 per cent. per annum on the total capital apart 
from the extension to Islington and the piece of line that is not being used 
at the present moment. We have got to provide for the future, and we 
have certain additional payments to make next year as regards the final 
completion of the contractors’ certificates and other things in connection 
with the Islington line, and we want additional rolling stock —additional 
carriages and engines—and improvements at the generating station. It is, 
therefore, necessary for us to apply to Parliament for certain additional 
powers, but they will only be used for purposes that are absolutely neces- 
sary, and on which we shall get a return. The only constructive work in 
the bill is a subway from the Islington station to come out into the min 
road opposite the Agricultural Hall, and we believe that this will brinz 
us a considerable amount of traffic. At first we thought of extending the line 
up to that pont but on further consideration we found that, there being а 
considerable curve at the coraer, it would be a costly piece of line to coa- 
struct, and we thought that we should derive as much advantage by 
making a subway for persons to walk through from point to point. We 
believe that this subway will enable us to tap the very extensive traffic 
at the Agricultural Hall, and we believe that the subway will give us traffic 
which will far more than compensate us for the cost of this work, towards 
which we hope to get some assistance from the Agricultural Hall peop!e. 
As regards the capital account, we have received in the half.year by the 
issue of shares £86,525, but there has been a very small issue of deben- 
ture stock, and therefore thera has beén a very small amount of premium 
obtained. The total receipts on capital account for the six months were 
£87,048, but we have spent £97,645 on works and rolling stock, and we 
have paid interest out of capital to the amount of £5,519 ; and then 
there appears the discount on the issue of the 10,000 shares I have 
mentioned—a discount of £48,000. These figures mean an expenditure or 
debit on capital account this half-year of £151,782, which is £64,730 more 
than we have received in the same period. Of course, you will realise that a 
great deal of that is nominal. In regard to the revenue account we have 
carried 1,575,900 more passengers: but, of course, we have opened the 
extension, and the increase in the receipts has been £17,125. In season 
tickets the increase in number is 188, and the increase apparently in 
amount is £1,592, but that is far more than it would ordinarily have been 
on account of a change that has been made in the mode of bringing the 
season tickets into account. From parcels we have had an increase of £82, 
and from rents of £657 ; but there is a decrease of £32 in sundry receipts— 
this leaves а net increase of £19,254. On the other side—the expenses-— 
the maintenance charges show an increase of £262, locomotive and 
generating power of £2,901, carriage repairs of £348, traffic expenses of 
£6,202, general charges of £403, passenger duty of £55, law charges of £7, 
and rates and taxes of £136, making a total increase of £10,512. The 
traffic expenses are somewhat increased on account of the cost of 
issuing tickets, but I may say that this change from the uniform 
fare that we had before the issue of tickets has been advan- 
tageous. We started origiaally with the uniform fare of 2d., but 
we had to alter it because of the competition, and we reduced many. 
of the fares at certain places to 14. We did not, however, i:sue 
tickets —we had pay gates. The result was that our average receipts were 
considerably below the average at the 2d. By the issue of tickets the 
result in the past half-year is that our average fare is as nearly as possible 
2}d., which is a very satisfactory result. The locomotive power and some 
of the other charges have been increased this half-year owing to the high 
price of coal and of almost all the materials we have used. The advance in 
the price of coal accounts for practically the whole of the diminution of our 
dividend ; but for this we should have paid the same dividend as last year. 
Having explained other items, he said: We are left with £1,068 to the bad. 
or the difference between 1} cent. and 1} per cent., which is the 
decrease of the dividend. We have run 141,697 more miles, and the 
number of trains run has increased. The number run the wi ole 
distance was 5,956. We are running the trains a longer distance, but our 
traffic has increased more than proportionately. We carried in each train 
in the corresponding half of last year 44°8 passengers, but in the past 
half-year the average carried in each train was 62°13. The receipts 
per train rose from 7s. to 11s. 7d., and the receipts per train mile—which 
is a much clearer test—were 28. 5:28d. as against 23. 5'24d. This is very 
satisfactory. The receipt per passenger has increased from 1'914. to 
2:25d., and the working expenses, which for the December half of 1893 
were 58 per cent., were reduced last half-year to 56°22 per cent. Con- 
sidering the increased price of coal and materials, I think that this is 
an extremely satisfactory feature. It is almost the lowest rate— I believe 
it is the lowest rate—at which we have ever worked, and as the traffic 
develops and the extent of line is increased, this percentage will go down 
considerably. In order to compare our rate of working expenses with 
those of the ordinary steam railways, the cost of the working of the lifts 
must be deducted, and this being done the working expenses of this 
company are 48:80 per cent.—a very low rate, as you know, but I believe 
that we shall be able to reduce it considerably. The expenses per train 
mile have increase! from 1s. 3°84d. to 18. 4:444. The locomotive charges 
have actually decreased from 5:85d. in the December half of 1899 to only 
5'50d. last half-year. The traffic expenses have increased from Od. to 
7941. per train mile, but we shall see those decreased before long. I do not 
think there is anything further that I can say. and [ will now move— 

“That the report und statement. of accounts for the half-year ended 
December 31, 1900, be received and adopted.” 

Mr. CHARLES SEYMOUR GRENFELL seconded the motion. 

A discussion followed, in which Major Perry, Mr. Jarvis, Mr. Sarle, 
Mr. Salter, and other shareholders took part. | 

The CHAIRMAN, in reply, said that the question of the diameter of 
the tunnels was a very interesting one. They started with a very small 
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diameter. They subsequently found that they wanted а larger one, 
not for the carriages, but in connection with the other things that were 
carried through the tunnels, They therefore made a larger tunnel 
on the Stockwell extension, but it was suggested afterwards that it 
would be desirable to make them still larger—11ít. 6in. That was the 
size of the Central London tunnel, and they had themselves adopted this 
diameter through the City, but they afterwards came to the conclusion 
that the increased size was not of any particular advantage. They had 
some new rolling stock on order, and they were always endeavouring to 
improve it, but they did not see that there would be any advantage—on 
the contrary it would be а disadvantage—to have stock similar to 
that of the Central London. He would rather have shorter, but 
much more frequent trains. In the busy parts of the day they 
now ran trains every 23 minutes, but it was their intention to run 
them still more frequently before they had done. They hoped 
to receive assistance from the Agricultural Hall people in making the 
subway to that point from Islington. It would be a quarter of a mile 
long, and was estimated to coet £40,000 at the outside. They believed 
that by its construction they would be able to “tap” a t deal of 
traffic, but they were only asking for powers to build it if it should 
be thought advisable to do so. They had received no complaint as 
to vibration on their line. He believed that this was a matter which 
was greatly exaggerated in the case of the Central London; if there 
was vibration there, it was owing to the heavy rolling stock. The 
subject of lifts caused much anxiety—not as regarded the question of 
safety, but as regarded convenience; and experiments had been going 
on for some time with the object of arriving at a more satisfactory 
mode of working the lifts. 

. The motion was adopted and the dividends haying been declared, a 
special general meeting was held, at which the Company’s bill in Parliament 
was approved. | 

The meeting then separated. 


Great Northern and City Railway Co. (Ltd.). 


The fifth half-yearly meeting of this company was held on Friday last, 
Bir Charles Scotter, J.P., presiding. 

The SECRETARY (Mr. Н. Barrow Doo) read the notice convening the 
meeting, and 

The CHAIRMAN said: I do not think it necessary to deal with the 
accounts, as these are duly certified Љу an. eminent accountant. These 
accounts accurately set forth the position of the company's finances, and 
shall defer my comments upon them until we become what I may term 
a working company. Within the last few days my colleagues and myeelt 
have visited the railway and the works in connection therewith, and we 
were exceedingly pleased not only with the progress made, but especially 
with the admirable and subetantial manner in which all the works are being 
carried out by the contractors, Messrs, Pearson & Son. The tunnels are 
all ventilated by electric fans, and are lighted up from end to end by 
electricity. Two and-a-half miles of tunnel have been completed, and at 
the rate of progress which is going on over a quarter of a mile of tunnel 
will be completed each month. "The construction of these underground 
works was complicated, difficult and expensive; but, through the inven- 
tion of the shield. by the late Mr; Greathead, the work was of a most 
interesting character. The shields in use upon their railway were really 
an improvement upon Mr. Greathead's, and had been specially designed. 
There has been no accident of any description with this dangerous work. 
He (the Chairman) was connected with another electrical railway (the 
Waterloo and City) and the tunnels there compared with those of the 
Great Northern and City were exceedingly small. О? course the large 
tunnels had added considerably to the cost of their undertaking. The excava- 
tions and the iron lining of the tunnels would be about double the dia- 
meter of the Waterloo and City Railway tunnels ; but the advantages to be 
derived from these large tunnels are just now being appreciated ; and doubt- 
Jess one of the wisest acts in connection with their railway had Leen the 
making of these large tunnels, which would admit of the largest rolling 


stock that is built in the country. and would enable carriages with side 


doors to be opened when in the tunnel. That could not be done on any 
tunnel of any of the electric railways now in operation. e With their large 
tunnel they would be able to adopt any form of electric power that 
is at present known, and, if they thought proper, what was known 
ав the multiple unit system. References had recently been made 
in the prees to the transformation which will shortly take place 
on the Metropolitan and District Railways. Up to the present time 
they had always assumed that the best form of electric traction was 
to be found in America, where the advance in the uses of electricity was 
considerably greater tban in this country ; but the time had arrived when 
America was to be eclipsed by the invention of an Austrian engineer. А 
new system of electrical working, he was told by those best able to judge— 
in fact. the highest authority in this country on electric traction — was 
going to revolutionise electric traction in this country; but the system 
could not, he feared, be applied to small tunnele. The enormous advan- 
tage they would derive by having the large tunnel was that they could 
&dopt any system for traction on their railway. He was to!d that the cost 
of the new system was 40 to 45 per cent. less than the cost of an 

existing known system in use in this country. That was, if true, а marvel- 
lous fact. The working expenses would also, he underatood, be enormously 
reduced. He bad doubted in his own mind whether they were justified in 
going on so long before selecting the electrical system upon which they 
would work their railway, but it had turned out that they had exercised а 
very wise discretion in delaying until the last moment, ғо as to be able to 
adopt and secure the best system that could possibly be used. By adopting 
the new the use of heavy locomotives will be avoided. They knew 
that many of the difficulties of the Central London Railway were caused 


by the heavy locomotives. By adopting the new system he had mentioned, 
and by having the- advantage of the large tunnele, they would avoid those 
difficulties. The wear and tear to the ent way was, of course, 
enormously increased by heavy locomotive, and that expenditure would be 
saved. They would have, also, largely increased fresh air space. At present 
the carriages on the tube railways fill up practically the whole of the tunnel 
space, whereas on their line there would be a great space round the carriages 
and a free current of air, and less resistance also to the train, so that lees 
power would be required in the larger tunnels. Another point he might 
dwell upon was the length of the platforms. The platforms on the under- 
ground railways are neeessaril y very short, but the platforms on their railway 
were 420ft. long, and they would be able to take a train and accommodate it at 
the platform sufficient to carry 600 to 700 people. On the Waterloo and 
City Railway they had more N N than they could between the 
hours of 8:50 and 9 and 10:30 and 11 a m., and that is also the experienc: 
of the directors of the Central London Railway. That condition of things 
prevails not only in the mornings, but also at night between 4 and 6 o'clock. 
Each of these railways could carry three times the number of people if tbe 
trains and platforms could accommodate them. They had provided for all 
this өп the Great Northern and City line by these large tunnels and plat- 
forma, and they would be able to carry in one train at tho e times of the 
day and evening double the number of passengers. Another novelty in the 
construction of their tunnel was the substitution of brickwork in cement 
for the lower half of the tunnels. The tunnels are made and lined with 
iron. After the line is complete and the tunnel is projected forward, the 
lower half of the iron shielda are taken ouf and brindle bricke in cement 
substituted. You may ask what good this is likely to effect? Well, they 
knew what a vital question vibration had become, and what claima were 
being made in connection with it. A committee had actually been 
appointed by the Board of Trade upon this very question of vibratjon. He 
believed that the construction of the tunnel in the manner he had 
described would not, perhaps, absolutely do away with vibration, but 
reduce it to a minimum. The new form of:traction.doiog away with the 
locomotives, and the new form of tunnel construction would, he believed, 
leave them absolutely free from complaint with regard to vibration. , 

The report and accounts were then approved. BUS 

The retiring directors were then re-e'ected, and a vote of thanks to the 
chairman and directors terminated the proceedings. 2 M 


Anglo-American Telegraph Co. (Ltd.). 


The ordinary general meeting of this company was held on Friday last, 
under the presidency of Mr. Francis A. BEVAN. 

The SECRETARY (Mr. T. Н. Wells) having read the notice convening 
the meeting, | 

The CHAIRMAN said : In conformity with the new Act of Parliament 
I now read. the auditors' report appended to the and accounts of 
the directors and general balance-sheet, which you will doubtless take as 
read. Before proceeding to the usual business I am sure I shall be expressing 
the feelings of all present, as well as of the many absent shareholders 
(amounting to some 7,000), ff I, in your name, express the sense we feel of 
the deep loss that has been sustained by the death of our beloved Queen 
Victoria, and at the same time to express to His Majesty King Edward VII. 
our loyal devotion to his person. INE. 

I may now proceed with our ordinary business, but before doing so I 
cannot help recalling a fact which may be considered part of the history cf 
the Anglo-American Company, or rather of the Atlantic Telegraph Company, 
of which we are successors, and which connects this Atlautic enterprise 
and its initial success with her late Majesty. It is an incident that connects 
Queen Victoria with the 1858 cable of the Atlantic Telegraph Company, 
for the first message that was sent by that cable (i. e., the first message that 
was sent by any océan telegraph company) was the inessage sent by 
Her Majesty to the President of the United States, and the reply from 
the President to our Queen. The chairman then read the messages in 
which Queen Victoria “ congratulated the President of the United States 
upon the sucoessful completion of the Atlantic cable,“ and in reply Presi- 
den] Buchanan referred to ‘the skill, enterprise, and indomitable energy 
which had secured a &uccéesfül issue to the labours of those engaged in 
this great enterprise." Mr. Buchanan's message concluded: May the 
Atlantic telegraph; under the. blessing of heaven, prove to be a bond of 
perpetual peace and friendship between the two kmdred nations; and an 
influence destined by Divine providence to diffuse religion, civilisation, 
liberty, and law throughout the world! In this view: will not all ira ; ĩons 
of Christendom spontaneously unite in the declaration that it shall be for 
ever neutral, and that ita communications shall be held sacred in passing 
to their destination even in the midst of hostilities ?’’ This was the posi- 
tion of affairs in 1858, and since that date the relations between the two 
nations have sevéral times been severely strained, but have stopped short 
of the breaking point. The loss which our great nation has sustained in 
the death of Queen Victoria proves that ourselves and the United States 
are more closely united than ever before, according to her wishes and those 
of President Buchanan. 2а 

We must now pass to the business more immediately before us. We are 
not looking at so favourable a balance-sheet as we looked at last year, and I 
think you will be aware of the causes. The directors have always held out 
to you that when the German cable was in working order it must take from 
us a certain amount of traffic, and so it has proved. The German cable 
to the Azores commenced working on September 1. Before that time we 
had lost a small portion of the traffic—that portion which had been sent by 
Germany over the Commercial Cable. This falling off in the Continental 
traffic has reduced our receipts for the half.year by rather more than 
£16,000 compared with the previous · half. year. Another cause of loss has 


` been the fact that our cable steamer “ Minia has not been so fullyenrployed 


by other companies as was the case‘in the previous half-year.’ Altogether 
the receipts from this source are less by £15,200, and the working expenses 
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have increased by £2,961. The earnings of the Minia," however, are less 
by £20,760, so that the whole or the greater part of the diminishment in 
our revenue arises not from the traffic receipts but from the smaller earn- 
iuga of the Minia.” That is a matter over which we have no control. 
These reductions in earniogs, aod the fact that we have had to spend а 
good deal more on the Minia for repairs, &c., leaves us with £38,920 
less available for dividend than we had last year. The dividend for the 
half-year will, therefore, be at the rate of 32a. 6d. per cent. against 45e. 6d. 
last year. Toe renewal fund ів increased this year by £28,035, and this 
is accounted for by the fact that we have as usual placed from revenue 
£24,000 to that account, have received in interest £25,767, and there 
has been a profit on sale of securities of £3,320, making a total increase of 
£51,089. Out of this sum we have spent on our new Cuckmere- Havre 
cable £23,054, which leaves a balance of £28,035 to be added to the 
renewal fund for the year. 

As to our present and future prospects, I do not like to prophesy, but 
we have begun the year very well. We had езт мей that we might lose 
from the German traffic about £200 a day, but during Jauuary this has 
only reached £70. a day, less Шап in the corresponding month last year, 
which seems to show that we are making up from other sources the loss 
that we cannot help sustaining from the opening of the German cable. We 
are gaining considerably by the boom in American stock exchange traffics, 
but how long this may last we cannot say. I cannot but bear testimony 
to the extreme diligence and efficiency of our etaft and to the great energy 
displayed by our general manager, Mr. Carson, for looking out where he 
could improve the service or save expense in any legitimate way. I should 
not be discharging my duty if I did not express the sense of the debt we 
owe to Mr. Carson. Looking at all the difficulties we have to overcome, 
I think the shareholders, although the deferred holders may think they 
come off rather poorly, are to be congratulated on the results, and I hope 
that the year which we have begun so well will result in their all securing 
a dividend. I now move that the report and accounts to Dec. 31, 1900, be 
adopted, and that the dividends recommended by the board of directors 
be declared. 

Sir GERALD FITZGERALD, K.C.M.G. (deputy chairman), seconded, 

In reply to questions. the CHAIRMAN said: A great deal of their 
expenditure had been in the repair of cables, which was a matter over 
which they had no power. Such expenses could not be foreseen. As to 
the traffic with Germany, the Anglo-American Company received much the 
larger share of the traffic coming from America to Germany, while they 
received almost nothing of the traffic from Germany to America. 

The resolution was then carried unanimously. 

Mr. Herbert S. Leon and Sir Gerald FitzGerald, K.C.M G., were 
re-elected directors of the company, and Mr. John Gane and Mr. Ernest 
Cooper (the latter to replace Mr. Joshua Dean, who retires) were appointed 
auditors to the company. | 

A vote of thanks, proposed by Mr. JOHN NEWTON, was afterwards 
unanimously agreed to, and the proceedings terminated. 


Amazon Telegraph Co. (Ltd.). 


The sixth ordinary general meeting of this company was held on Wed- 
nesday, under the presidency of Mr. W. S. ANDREWS, 

The SECRETARY (Mr. R. M. Cunningham) having read the notice 
calling the meeting, the report of the directora was taken as read. 

The CHAIRMAN then said : There is very little for me to say about 
the existing state of things. The report is brought down to June 5%, 1900. 


There has been а gool deal of delay owing to postal difficulties апа the- 


difficulty of getting the returns from our stations ia some of the remote 
parts of the Amazon territory. The outcome, I am sorry to say, is not 
very satisfactory. We all, of course, regret this, but there is no help for it 
under the circumstances. The total receipts from message earnings and 
subsidy amount to £14,427. This, of course, is owing to the interruptions 
that have taken place. There is a slight increase in the receipts over 
those of the previous year, because the interruptions were not quite so 
frequent, and therefore more subsidy was earned. The figures, however, 
are not material in fa e of the expenses. The general working expenses 
are rather more than covere 1 by the carning:, but a deficit is occasioned by 
expenses on maintenance account, by debenture interest, and by sinking 
fund. The question of the maintenance of the lines, as you know, has 
been а very great difficulty which has faced us quite unexpectedly from 
the first, and it is only now that we are really beginning, within limits, to 
see our way. The deficit caused by these extraordinary expenses amounta 
to some £55,000. 'Тһе only point —the crucial point —with respect to the 
future of this concern із, What chance is there of improvement! Well, we 
think that the prospects of improvement are considerable. The faultsin the 
cable are becoming less frequent, and the repairs are executed with much 
more rapidity. Then the removal to safer bottoms for the cable, the altera- 
tions in the course of the cable line, and the selection of more sheltered 
routes, originating through the more intimate knowledge of the river, ате 
all beginning to tell, and are all gradually diminishiog our difficult:es, 
For instance, the traffic from last June to the end of last January—ecven 
months—amounted to £8,600, or some £2,000 more than for the whole 
12 months of 1899-1900, and this reacts again on the subsidies which are 
paid in consideration of the working of the linea. Then the new landline, 
which їз to bridge over the most difficult portion of the cable route, ia 
approaching completion. We are reminded on all hands that if we can keep 
the lines going —the subterranean and the terrestrial —there are subaidies 
amounting to some £27,000 per annum in addition to message receipts. 
These subsidies of £27,000 per annum depend on the working of the cable, 
and now, fortunately, of the landline, which comes in to duplicate the cable 
if broken. There is, consequently, more hope than we have ever had before 
of earning these very large subsidies ; and if we can earn them and keep 
the cables going, there is no doubt that the revenue is there, there being 


effect this duplicate communication. 


plenty of traffic, Even in the limited periods we have had for working the 
traffic has run up at once, and I cannot help thinking—though I do not like 
to prophesy—that if we can maintain the lines the traffic would run up to 
£1,000 a week, and therefore the amount of revenue we should earn would 
be very large. The result of a survey of the position by ourselves and by large 
shareholders ani debenture-holders is the proposition we have to submit to 
you at the extraordinary meeting that ie, with respect to the issue of deben- 
tures, and I think we shall be able to show you that that isa step which, in the 
interests of the shareholders as well as of the debenture-holdera, ought 
to be taken as speedily as possible, and there is every prospect of its 
resulting favourably for the concern. 

Mr. BAILEY asked what the exact poaition of the landlines was. 

Mr. GOODSALL replied that half the work waa finished and the other 
half would be completed by the end of March. 

The SECRETARY : Or thereabouts. The poles are up the whole way, 
and all the materials are on the spot. Whether it is all erected we cannot 
say, but, as the chairman has said, ths work is approaching completion, 
aud will now very soon be finished. 

The motion was adopted unanimously, and resolutions were afterwards 
passed re-electing the retiring directora, Mr. Goodsall and Mr. George Keith, 
and electing Messrs. Welton, Jones & Co. auditors. 

At an extraordinary general meeting held. subsequently a resolution 
authorising the issue of debentures to aa amount not exceeding £150,000, 
bearing interest not exceeding 6 per cent. per annum, ranking in all respects 
in priority to the existing issue of £200,000 was proposed. 

The CHAIRMAN: As you may imagine, gentlemen, this matter has 
occupied the atteation of the board over a considerable period. We felt 
that there was only one way of getting the concern properly upon its legs, 
and that was to provide a sufficiency of means to enable the landline to 
be completed, to enable any new cable required for repairs to be purchasad, 
and for obtaining a ship, besides the settlement of the immediate liabilities 
of the company. On the part of the debenture-holders —or some of them, 
at all events—a strong disposition was evinced to aid a measure of that 
sort, because I suppose they felt that the property they have at present 
in the concern would be best protected and ita prospecta improved by the 
provision of means that would succeed in establishing the lines and 
We think that the way is 
pretty clear. We have made more than one effort for the establish- 
ment of arrangements which would result in the economical settlement 
of the question without bsing unduly burdensome on the company, and, in 
fact, we have had arrangements of all sorts proposed ; but we are, of 
course, unable to fix beforehand the terms that may be ultimately come 
to. We аге therefore asking you for power to issue these bonds on the 
best terms we can obtain. We have sought in several quarters to 
obtain those best terms, and it looks to me as if we should succeed on the 
most satisfactory conditions. Although we are asking for this amount of 
money, we do not want the whole of it immediately. 

The motion was carried unanimously. 

A vote of thanks to the chairman was then carried and the proceediugs 
terminated. 


Crompton & Co. (Ltd.). 


An extraordinary general meeting of this company was held on Wednes- 
day to consider a re:olution to increase the capital. Mr. J. TROTTER 
occupied the chair. 

The SECRETARY (Mr. E. Recves) having read the notice calling the 
meeting, 

The CHAIRMAN caid: Gentlemen, when we met together last autumn 
I was asked by а shareholder whether we had before us any increase of 
capital, and I said at that time that we did not contemplate anything of 
the sort. Neither have we had ia our minds any desire unduly to iacrease 
the works at Chelmsford, and the business of this company ; but practi- 
cally some such proposal as is now put before you has been forced on 
us. We have always of late years gone on conservative lines, desiring 
rather to be under-equipped for possible business than over-equipped, 
because we have had always preeent in our minds the danger of a slack 
time for electrical engineering coming and finding ourselves with a large 
number of men and large works and large capital sunk in this works on 
which it might be difficult to earn satisfactory dividends. But the courae 
of electrical engineering has changed very rapidly lately, and we 
find that the effect of the last development at the works, which 
it was intended should equip us for the volume of business that 
was then in hand, has had this further effect, that, by being able to 
turn out our machines more rapidly, the number of orders placed with us 
has very largely increased. The consequence is that, at the present time, 
ws find ourselves quite unable, although we are working night and day with 
an increased staff, t» cope with the business that is offered to us. Everyone 
in this room must have noticed the additional attention which has of late been 
given to the production of electrical appliances. The result is that we see 
before us, and within our grasp, an amount of business which it is per- 
fectly impossible for us to carry through with our existing equipment. 
We therefore tbink that the right thing, in the interest of the share- 
holders, is to provide beforehand for what we see in front of us. Large 
factories are being established in this country for the purpose of 


' producing electrical machinery, and if we are to compete with our 


rivals we must expend money on equipment as they are doing ; otherwise 
we must take a second place. After considering the matter very carefully 
we bave come to the conclusion that it is desirable to further enlarge the 
works at Chelmsford and to provide what is involved by that —an increase 


in the working capital. The electrical appliances now in use have become 


very large indeed and so they take a long time to produce. We have now 
orders on our books the delivery of which is forJuly,1902. Having tliese huge 
machines a long time in our shops involves a very large amount of money 
for work in progress. We have always fought, and successfully fought, 
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against producing a stock. Obviously, if we had a stock and could 
deliver from it promptly, we could replace it more or less at 
our leisure; but we have held the view, and I think rightly, 
that with the constant changes which are taking place in electrical 
machinery, it is not desirable to hold a large stock which at any time might 
become obsolete. Practically we have no stock at all. All we make is to 
order, and our only difficulty is that we cannot deliver promptly enough. 
Therefore, I think that the business is in a sound condition from that point 
of view. We shall probably not require at once all the capital foreshadowed in 
the resolution, but, while asking for power to increase the capital, we have 
thought it beet to bring it up to the round figure of £300,000. Before 
putting:the resolution, I shall be happy to answer any questioni that 
shareholders may like to ask. 
: Mr. BALDWIN inquired what would be the issue price ? 

The CHAIRMAN : The actual price is not finally settled, but the prin- 
ciple guiding us is to issue the shares at a fairly low price, rather than at 
high one in order to get а big premium. 

Mr. J. BRODIE asked whether the new shares were to be offered to the 
preeent shareboldera. | 

. The CHAIRMAN: We do not think of offering them exclusively to the 
existing shareholders. This company bas made several issues of capital, in 
each case to existing shareholders, and the result is that our shareholders' 
list is not so large as it is desirable that it should be in order to secure & 
good market for the shares. We think that the effect of making the new 
issue to outsiders will be to enlarge the market and increase the value of 
the shares. However, the present shareholders will have consideration. 
The chairman еп moved : That the capita! of the company be increased 
to £300,000 by the issue of 46,000 new shares of £3 each, to rank in all 
respects pari passu with the existing shares of the company. 

The resolution was caried unanimously. | 


St. James’ and Pall Mall Electric Lighting Co. (Ltd.). 


The report of the directors of this company for the year ending 
Dec. 31, 1900, states that the supply of current has been fully maintained 
from the Carnaby-street and Mason's-yard stations, There has been an 
addition of 21.597 to the number of 8 c.p. lamps connected, and notwith- 
standing the high price of coal, the cost per unit has not increased. "The 
large extensions of Carnaby-street station are being completed, and will be 
ready in good time to deal with the expected demand of next winter's 
season. The works of the Central Electric Supply Co. at Grove-road are 
being pushed on, and the directors are assured tbat all anticipated require- 
ments from the winter of 1902-5 onwards will be duly provided for thereby. 

354 per cent. debenture stock, amounting to £150,000, was issued in June 
last at 96 per cent., and the whole amount taken up. The discount and 
expenses of this issue have been carried to the debit of capital reserve fuud. 

In the net revenue account for 1899 credit was taken for £1,582. 5s. 9d. 


interest charged on advances made to the Central Electric Supply Co. The 


auditor of the Board of Trade having expressed an opinion that this amount 
should not at present be credited to revenue, the directors recommend 
that this and like sums chargeable in subsequent years should for the 
present be placed to a special interest suspense account. 

The net earnings of the company for the year 1900 were £357,646. Js. 1d. 
An interim dividend was paid in August for the half-year ended June 30, 
at the rate of 7 per cent. on the preference shares and 10 per cent. on the 
ordinary shares, absorbing £13,500. The balance brought from 1899 was 
£1,737. 188. 11d. (lees £1,582. 58. 9d. carried to interest suspense account), 
leaving now to be dealt with £24,301. 17s. 3d. The directors recom- 
mend a dividend at the rate of 7 per cent. per annum on the preference 
ehares for the second half of the year (absorbing £3,500), and a dividend on 
the ordinary shares for the second balf-year of 7s. 6d. per share, and a bonus 
of 2s, per share, making a total distribution of 144 per cent. for the year. 
This will require £19,000, and leave to be carried forward £1,801. 17s. 5d. 


Kensington. and Knightsbridge Electric Lighting 
> | Co. (Ltd.). 


The directors! report for the year to Dec. 51, 1900, is issued, and states 
that during the year the number of houses and shops connected with the 
system has increased from 2,110 to 2,524, and the equivalent number of 
8 c.p. lamps from 183,462 to 199,098. | 

£7,594. 10s. 9d. has ocen trausferred to renewal account, making the 
total: £37,974. 103. 4d. After providing this amount, and paying dividends 
on the 6 per cent. first preference shares to June 30, on the 5 per cent. 
second preference shares to Sept. 30, and an interim dividend at the rate 
of 12 per cent. per annum on the ordinary shares for the first half of the 
year, the balance standing to credit of net revenue is £11,006. 12e. £1,425 
of this has been appropriated to the payment of first preference dividend to 
the end of the year, and £593. 15e. is set aside for second preference 
dividend accrued to the same date, leaving £8,987. 17e., out of which it is 
proposed to pay a further dividend on the ordinary shares of 6 per cent. for 
the past half-year, making 12 per cent. for the year. This leaves 
£4,712. 17s. to be carried forward. 

The issue of new ordinary capital has been fully subscribed by the share- 
holders, and the directors will, at the forthcoming meeting, invite the 
shareholders to concur in the issue of shares to the staff. 

The new generating station constructed in conjunction with the Notting 
Hill Electric Lighting Co., was sufficiently advanced at Dee. 31 last to 
enable the company to obtain material assistance from it towards the епа 
of the year, and will, it is anticipated, be fully available for regular supply 
early in the spring. The capital for this undertaking has been obtained by 
the issue of 4 per cent. debenture stock, guaranteed by the two companies. 

A transformer station has been equipped, and is now in full working 
order on a site obtained from Her Majesty's Commissioners for the Exhibi- 


tion of 1851, at the back of the Royal Albert Hall; this will render the 
accumulator station in Queen’s-terrace-mews unueces:ary, and it will 
shortly be discontinued. E 

£1,656. 10s. received as premiums on the issue of second preference 
shares has been appropriated to the reduction of the purchase of the 
Kensington Court Company account, and £818. 118. lld. recsived from 
Mr. Lane-Fox, in payment of the amount agreed by the directors to be 
taken in settlement of the company’s claim for costs, has been transferred 
to the credit of the maine account. 


Dublin United Tramways Co. (1896), Ltd. 


The report of the directors for the half-year ended Dec. 31 states that 
the net profit of the Dublin United Tramways (Old) Co. amounted to 
£45,154. 7s. 5d., and, after taking into account the balance from the 
previous half-year (£713. 158. 6d.) and paying interest on mortgage bonds, 
loans, &c. (together amounting to £12,635. 17s.), there was a balance of 
£35,232. bs. 11d. Of this sum dividends already declared have absorbed 
£21,000, interest on loans £12,000, and the balance (£232. 5s. 11d.) has been 
carried forward. The net profit on the Dublin Southern District Co.'s 
lines was £8,568. 6s.. and, after taking into account the balance from 
the previous half-year, and paying wayleave renta (£606. 16s. 9d.) and 
dividends already declared (£8,000), there was a balance of £61 Qa. 3d. 
The directors have declared a dividend for the half-year ended Dec. 31 at 
the rate of 6 per cent. per annum on the preference shares, and at the rate 
of 6 per cent. per annum (tax free) on the whole of the ordinary shares, 
£84,500 of which now, for the firat time, rank for dividend. These divi- 
dends absorb £35,100, leaving £1,243. 17s, to be carried forward. The new 
tramway from Capel-street, through. Britain-street and Summer-hil), was 
opened for traffic on Oct. 1, and the new tramway from Ringsend to 
Sandymount on July 4. There is still a break on the Ringeend line at 
Victcria Bridge, the rebuilding of which should be completed within 
a month, when the cars will be run through. The horse cars which ran 
from Haddington-road to connect with the Sandymount line were replaced 
by electric cars on Jan. 14, 1901, and the whole of the Dublin Tramways 
system is now worked exclusively by electric power. The full advantages 
of working from the Ringsend central station were not available during any 
part of the half-year, as it was not until Jan. 1 of this year that it was 
possible to save the cost of operating Ball's Bridge as a separate station. 


Waterloo and City Railway Co. 


The 14th half-ycarly general meeting of this company was held yester- 
day (Thursday). Sir WynpHam S. Porta, Bart., the chairman of the 
company, presided. 

Mr. GODFREY KNIGHT (the secretary) read the notice calling the 


meeting. 

The CHAIRMAN (who was warmly received) first referred to the sad 
loss the country had sustained in the death of our beloved Queen Victoria. 
He then said: Gentlemen, I presume you will, as usual, take the report as 
read. Before going through the accounts with you 1 should like to men- 
tion what, perhaps, is the most interesting point to you—namely, that the 
receipts of the line have considerably increased, and that the working 
expenses are less than the 55 per cent. limited by the working agreement. 
The accounts show that to the end of last December £594,791 bas been 
spent on capital account out of a total authorised capital of over £700,000, 
and during the past half-year the expenditure has been £5,718 ; £3,502 
has been spent on construction of way and stations, and £2,216 for elec- 
trical equipment. Our estimate of further expenditure on capital is 
£19,000, and we hope this will cover any additional outlay that may be 
required. To meet this we have over £116,000 available borrowing powers. 
The gross receipts derived from passengera, after deducting duty, have 
been £15,303, or over £2,000 more than tor the same period of 1899. The 
working expenses were £8,321 against £7,542, chiefly accounted for by the 
increased price of fuel and other materiale. The deficiency on this occa- 
sion made good by the South Western Company under the working 
agreement of March, 1894, is £1,752, against £2,518 a year ‘ago. 
We have, altogether, £15,488 on the credit side of this account, 
and after providing for. £259 general charges (which is a decrease 
of £132), we carry £8,638 to credit of net revenue. The profit 
and loss account shows that we have a balance of £8,176. 19s. 9d. avail- 
able for dividend. A dividend of 3 per cent. on the ordinary stock 
will absorb 28,160, and we have, therefore, £76. 19s. 9d. to carry forward. 
The number of passengera (excluding season ticket holders) carried during 
the half-year was 2,038,400, and season ticket holders on Dec. 31 
numbered 883. Both these figures are increases. In the daily passengers 
there is an increase of 268,669 over the corresponding period of 1899, and 
this we coneider very satisfactory. "There are one or two schemes before 
Parliament which may affect your railway by tunnelling under it, and 
these will be carefully watched so that all necessary protection may be 
obtained. He concluded by moving the adoption of the report and accounts. 

In reply to а shareholder the chairman eaid the Waterloo and City 
Railway Co. hai no projects before Parliament or otherwise for extension . 
at present. 

The motion was then carried unanimously. 

A resolution approving the payment of a dividend at the rate of 3 per 
cent. per annum on the ordinary stock (less income tax) was approved. 

The retiring directora, Lieut.-Col. the Hon. Н. W. Campbell, 
Mr. Adolphus F. Govett, and Mr. Frederic J. Macaulay, were re-elected 
directors of the company, on the motion of the chairman, seconded by 
Sir Chas. Scotter, and the retiring auditor having been re-appointed a 
cordial vote of thanks to the chairman, the directors, secretary and staff 
of the company waa unanimously carried, and the chairman having briefly 
replied, the proceedings terminated, 2 
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- Central London Railway Company. 


The directors“ report for the half-year ended Dec. 31, states that 
the amount- expended on capiti] account during the half-year was 
£158,415. 17s. 8d. The railway was opened for public traffic on July 50 
last, &nd the revenue derived from that date to Dec. 51 amounted to 
£119,889. 183. The working expenses, which were seriously increased by 
tbe abnormally high prices of fuel and materials which prevailed during 
the same period, amounted to £70,433. 19a. 7d. eg Der cent. of the 
receipts) leaving as net profit for the five months £49,455. 18s. 5d. The 
total net revenue amounts to £49,576. 6s. 4d., and, after providing for 
debenture interest, there is an available balance of £39,152. 8s. 4d. The 
directora recommend that a dividend be paid on the ehare capital for the 
six months at the rate of 24 per cent. per annum. To this dividend the 
various classes of shares will be entitled to the following rates of distribu- 
tion : Undivided ordinary shares 24 per cent. per annum, preferred half 
shares 4 per cent., and deferred half shares 1 per cent. The balance 
(£3,527. 8s, Ad.) will be carried forward. The number of passengers carried 
on the line from the date when it was opened for public traffic to Dec. 31, 
1900, waa 14,916,922. 

À bill has been deposited in Parliament to authorise the construction of 
a loop extension from the Bank station, and an additional station in Liver- 
pool-street, also for a small loop at the Shepherd’s Bush terminus. These 
extensions will enable the company to provide for the carriage of a much 
larger number of passengers by a more frequent service of trains running 
in а continuous circuit. 


BLACKPOOL AND FLEETWOOD TRAMROAD CO.—The report of the 
directors for the half-year to Dec. 31 last shows that, including the sum 
Lrought forward the balance of profit after providing debenture interest is 
£10,686. 188. 1d., and a dividend at the rate of 9 per cent. per annum 
(absorbing £6,750) is recommended, £1,000 is placed to depreciation reserve, 
and £1,100 is written off preliminary expenses, leaving £1,836. 18s. 1d. to 
be carried forward. The number of passengers carried during the half-year 
was 1,171,525. The receipts from all sources amounted to £21,130. 3e. 7d. 


CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.) —The report of the directors 
for the year to Dec. 31 states that the progress of the company continues 
to be satisfactory. During the year the equivalent of 2.863 8 c.p. lampe 
was added to the company’s mains, making the total 50,986. The number 
of units supplied was 357,435, an increase of 59,043 or 19 per cent. In 
apite of the large increase in the price of coal the company has been able to 
more than maintain its income without increasing the price of electricity. 
After paying all charges, placing £250 to extinction of preliminary 
expenses, £448. 14е. 1041. to extinction of suspense account, and £750 to 
depreciation, there is a balance of £4,278. 10s. 11d., which, added to 
£210. 153. 2d. from last year, makes £4,489, бе. ld. An interim dividend 
of £1,413. 16e. 2d. and interest on temporary overdraft and loan 
(£193. 182. 94.) have already been paid, leaving a net balance of 
£2,881. 11s. 2d., out of which the directors recommend the payment of а 
dividend of 44 per cent., making, with 24 per cent. already paid, 7 per 
RR Pad Md year. This will absorb £2,845, 28. 5d., leaving to carry forward 


NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (Ltd )—-At the 
annual general meeting of this company оп Tuesday, Mr. J. W. Milburn 
presided, and referred in feeliog terms to the death of Queen Victoria, The 
chairman gave an interesting review of the progress of British industry 
during the late Queen's long reign. Referring especially to the develop- 
inent of the electrical industry, Mr. Milburn said that until recently the 
application of electricity to industrial uses had met with anything but 
encouragement from suceessive British Governments, who seemed to possess 
a special function for retarding English industry. This had been especially 
noticeable with regard to shipping and mining, and to the industries 
asecciated with military operations. If we bad itot had the gift asa 
nation of muddling through and coming out all right, and had instead 
taken the direction which «ome of the great Government departments 
seemed to have preferred, it was probable that we should not now be in 
existence asa nation. There was one other point to which he wished to 
allude, and that was the restriction of output. practised by members of 
labour unions. The-mistaken netion seemed to prevail that the amount 
of work could be increased by spinning it out чз long ax possible. On the 
important point of standardisation Mr. Milburn said they heard a lot about 
locomotive orders going to America, but it must be wemembered that in England 
every different railway engineer had, perhaps, a different type of locomo- 
tive and fads and fancies of his own, whereas in America railway engineers 
held conferences with a view to assimilating ideas and agreeing upon com- 
mon standards, and, in this way, engines and other machinery could be 
put in hand in the shops even though not immediately required, 
and when a sudden demand came upon the works the standardised 
parts of the machines could be put together and the demand sup- 
plied. He recommended that similar conferences should be held 
in this coyntry in order that they might see how they could better 
adapt them:elves to successful competition with other nations. He was 
hopeful that our new King would follow the example of the German 
Emperor, who stood by and applauded whenever German engineers turned 
out something exceptionally excellent—sometimea when its only recom- 
mendation was its size. But commercial men valued this applause. 
Coming to the business of the meeting, the chairman pointed out that the 
supply of electric current provided by the company had given satisfaction to 
tlieir consumers. They had added the equivalent of 4,80010c.p. lamps to their 
system, bringing up the total to 46,678. 1,211,649 units of current had 
been supplied, against 1,008,622 units in 1899. In September last the 
company commenced tu supply continuous current mostly for power 
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purposes, and already motors equal to about 400 n.r. had been connected 
to the company's mains, and fresh applications were being received. 
During the year 10,399 yd. of main and branch piping had been laid, and 
19,648 yd. of main and branch cable. The abnormally high cost of ooal 
had involved large additional expenditure, but the groes earnings amounted 
to £9,339. 12s. 3d., and after paying interest on debentures and loans, the 
directors recommended the usual dividend of 5 per cent. for the half · year 
(less tax), which, with the interim dividend, made 84 per cent. for the 
year. Owing to the recent reduction in the price of coal, and the 
increased gross revenue of the company, the directors hope to be able 
to place a further substantial. amount to reserve and depreciation. 
In the present balance-sheet £511. 178. 7d. is put to this account. They 
had, during the year, spent no less than £18,000 in the completion of their 
first power station. They had spent £17,000 more for coal. Nevertheless, 
the increase in the company's business had been coneiderable, and it would 
have been greater still had they been able to move forward with their new 
power s'ation. 


NORTH METROPOLITAN TRAMWAYS 00.— At the half-yearly meeting 
on Friday, the chairman (Mr. George Richardson) said that they had 
received a letter from the London County Council, inviting them to name 
a price for the surrender of their lease, but the directors had replied that 
they were not prepared to do во. They had no intention of giving away 
the company's rights to all those parts of the system which remained with 
them, because they held the key of the position to thc northern portion 
of London, and the country beyond, for 23 years, and those lines would 
join on to the light railways which the Middlesex County Council had 
approved. 


SMITHFIELD MARKETS ELECTRIO SUPPLY CO. (LTD.)—The report 
of the directors for the year ended Dec. 31 states that the accounts show 
a gross profit of £4,452. 9s. 3d., after allowing £500 for directors’. fees. 
The gross revenue amounted to £15,187. 16e. 10d., against £12,065. 6s. 
for the preceding 15 months. Of the gross profit debenture interest. and 
other charges absorb £2,567. 5e. 6d., and £1,000 has been placed to depre- 
ciation. The balance carried forward, after writing off deficit at end of 
1899, is £675. 1a. ld. The business of the company continues to make 
satisfactory progress, 57 new installations having been obtained during 
the year. The equivalent number of 8 с.р. lamps installed at Dec. 51 was 
23.239, an increase of 6,279. A new boiler, engine and dynamo, repre- 
senting an additional 300 H.P., have been installed within the last few 
weeks to meet the increasing demaad for electric current for lighting. 
This expenditure has been provided for by the issue on Jan. 1 of a further 
£3,800 second debentures, making the total issue £8,000. It is not pro- 

to raise further capital at present. The plant and machinery have 
worked satisfactorily, and have been maintained out of revenue, 


CITY NOTES. 
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MEMORANDA.—Bank rate 4} per cent. (Feb. 7) Price of silver 
2714. per oz. (Feb. 7). Consols (23 per cent.) 968 for money, 
9614 —9613 for account ; 24 per cent. 961—974 (Feb. 7). Consols Pay Day 
March 1. Stocks and Shares Continuation Days, Feb. 12 and 26 ; Ticket 
Days, Feb. 13 and 27; Pay Days, Feb. 14 and 28; Mining Share 
Carry-over Days, Feb. 11 and 25. 

BOURNEMOUTH AND POOLE ELECTRICITY СО. (LTD.)—The transfer 
books and register of members are closed from 6th to 15th inst. inclusive, 
preparatory to payment of dividend on the preference shares for the half- 
year to Dec. 31. | 
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ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 
| | $ No. AGGREGATE, 
Week E Inc. "à À 
Line. | © of 
ended | 8 or Dec. Seek Amount. EC 

1900-1 E £ £ £ 
Aberdeen ration. .. Jan. 26 553 4 16| 34 23,745 |+ 5,265 
Birmingham ways. Feb. 2 3,708 — 170 4! 15,788 j- 172 
Blackburn Corporatiou..| „, 540 81 ... 1,0664 + 221 
Blackpool Corporation... Jan. 31 159!-- 19 44: 29,046 + 4,685 
Blackpool and Fleetwood, Feb. 2 | 142 — 25 674 - 66 
Bolton Corporation ...... „ 911,242, .„ 44| 59.495 
Bradford Corporation... „ 5 5557 306) 44 26,248 |+ 9,276 
Brisbane Trams ......... De2.19 | 2070 ＋ 215] 24 45,605 |+ 8,257 
Bristol Trams & Carriage Feb. 1 | 5,612 f 1,150 5 18,285 f 4,919 
Buenos Ayres & Belgrano Jan. 6 5,324 670 1 5,524 |+ 670 
Central London Railway Feb. 2 7,112 5 30,578 ess 
City x South London Ry. „ 3 1,955 |+ 836) 5 9,978 |+ 4,588 
Cork Elec. Trams "on ix — зе эф 
Dover Corporation ——. on 2 139 — 44| 9,557 + 602 
Dublin & Lucan Rly. ..| „ 2 64+ 5 335 |+ 72 
Dublin United.. .. „ 1 3,109 248 5 6,275\\ 1.754 
Dublin Southern Dis... , 1 615+ 5| 3,840 : 
Dundee Corporation . . Jan. 350 445 |+ ET one а. 
Glasgow Corporation ...| Feb. 2 7,958 — 189) 5| 45,972 |+ 2,054 
Hull Corporation . .. . , 2 1,454 |+ 823) 31 44,460 + 24,128 
Liverpool Corporation... Jan. 26 3, 143 1,545 4 32,151 |+ 5,525 
Liverpool Overhead Rly., Feb. 5 1, 404 — 1 5| 7,398 — 155 
*Shefüeld Tramways . . . „ 5 2.500 ＋ 721, 51 13,348 + 4,228 


~. Partly electrical, 
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EASTERN TELEGRAPH CO. (LTD.) — Notice is given that an extraordinary 
general meeting of this company will be held at Winchester House, Old 
Broad-street, London, E.C., on 13th inst., at 2:30 p.m., to confirm as a 
special resolution the resolution passed at the meeting of the company on 
Jan. 28. 

ISLE OF MAN TRAMWAYS CO.—The receiver for the debenture holders 
(Mr. W. Н. Walker) bas filed his accounts for the period between July 25 
and Dec. 31. The gross receipts were £29,820. Of this working expenses 
and debenture interest absorbed £23,861, leaving £5,958 available for 
creditors and shareholders, 


MEXICAN GAS AND ELECTRICO LIGHT OO. (LTD.) - An order has been 
made to restore the name of this company, which had been struck off the 
register of joint stock companies. 


NEW OOMPANY.—We learn that at Leigb, which will form the centre of 
the operations of the South Lancashire Electric Traction and Power Co.'s 
extensive system, and at which town the company's generating station 
will be erected, there has been formed a new company for the manufacture 
of electric cables and wires, under the style of the Auchor Cable Co. (Ltd.), 
with a capital of £50,000. The directors include Councillor George Shaw 
(Mayor of Leigh), and Messrs, В. A. and W. E. Rumney and Wm. Hen- 
derson, all of Leigh, Lancs. The South Lancashire Company is, it is 


stated, to take over the several Acta for the construction of tramways and 
light railways i in the district, and will pores а унеш of an aggregate 
length of 107 miles of track. . . - 

PEARSON FIRE ALARM SYSTEM (LTD. )—Mr! James Hill Hartridge and 
Col. F. B. Vaughan have joined the board of this company. 


ST. JAMES’ AND PALL MAUL ELECTRIC LIGHTING CO. (LTD.)—The 
share tranafer books of this company will be closed from Feb. 6 to Feb. 20 
inclusive, preparatory to the payment of dividends for the half-year to- 
Dec. 31 


STOCK EXCHANGE NOTICES.—The Stock Exchange Committee have 
appointed the 13th inst. as a special settling day in the further issue of 
15,769 ordinary £10 (£5 paid) shares (Nos. r3 001 to 98,769) of the Metro- 
politan Electric Supply Co. (Ltd.), and the same has been ordered to be 

uoted in the official list. The committee has also been asked to allow 
20,000 6 per cent. cumulative preference £5 shares (Nos. 1 to 20,000) of 
the Electric Light and Traction Co. of Australia (Ltd.) to be quoted in the 
official list. 

TBLEGRAPH CONSTRUCTION AND MAINTENANCE CO. (LTD.)—The 
directors of this company propose to pay a dividend of 10 per cent. (£1. 4s. 
per share), together with a bonus of 24 per cent. (6e. per share), in addition 
to the 5 per cent. already paid, making 173 per cent. for the year 1900. 


ELECTRICAL COMPANIES' 


Ракякнт Amount Laer 
AMOUNT, or | "Огт. NAME. | 
Внлви. | DEND. 
ELECTRICITY SUPPLY COMPANIES. 
100,000 1 oe Bl'ckh'th & Gr’nw’ ch D’ st’ ct Elec. Lt.Ord.(fally ра.) 
£100,000 | Stock т. Do. 48 Ist Dab. Stock Prov. Certs, (re l. and con. 8 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Or Ord. . e 
6.000 10 4/6 Do 9 per Cent. Cumulative TOME 
&70,000| Stock 4% * Kor Oent. Debenture Steck (red.) 
19,661 5 /6 Brompton & — лы Electricity Supply 
12,000 5 8/6 Do. Oent. Preference 
20,000 5 1/6 | Oalcutta Kleb- Ва ply Ordinar (fally paid) . 
50,000 5 4/3 Chasing Оговв & Strand Electricity Supply Oorp. . “oe 
50,000 5 2/3 Do. 4% per Oent, Preferencó .....,....»..,......»»» 
84,000 5 2/8 | Ohelsea Electricity оар Ordinary .. - 
£150,000 | Stock 44% DO. 4% per Cent. Debenture Stock (red) 
81,200,000 | $1,000 5% Ohicago Edison Ist Mort.5% 30 yr. Gold Bonds (rod. Pa 
70,579 10 8/0 ы Жын London Electric Lighting Ord. егы» — 
40,000 10 6» 8 per Cent. Cumulative Pref. . — 
£4100,0007] Stock 5% Do. p per Cent. Debenture Stock (rod. * А 
£200,000 | Stock m D», 44% 2nd Deb. Stock Certs. (60% pd. rod 
40,000 10 40 | Oounty of London and Brush Prov. Ordinary .. 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference. 
£300,000 | Stock 44% Do, 457 Deb. Stock Corts. (all pd.) (red. Ni a 
10,00 5 м Folkestone Electricity Sapply Co. ONIS М esi ims 
11,000 5 — Hove Electric Lighting Ordinary... PEE 
15,000 5 10 Kensington and Knightabridge Ordinary .. "ө... 
10,000 5 6 Do. ö per Cent. Ist Preferenoe „ ..„ ғ... 
110,000 8 eec London Electric Supply Ordinary ..... sesse «eat 
49,840 $ 8/0 Do, 6 per Cent. Preference ..... — sadé$»os 
£250,000; Stock 1» Do, 1 per Cent. Ist Mor 0 Debentares .. 
85, 10 6/0 | Metropolitan Elec. Supply Ord. 
£220,000 | Stock 44% Do, 30 per Cent. Deb. Stock First Mort ge 
£260,000 | Stock 34% Do. TEM Cent, Mort. Deb. Рена — 
6,452 10 6/0 Notting Hill Electric Ordinary... „ 4 err 
10,000 5 5/0 Oxford Electric Ordinary TM $ «4999 seose n9. rr gp 2 
$00,000 1 1/6 Band Mleotrio , cogot ss0scescnceocnsege:nescesces 
£135,000| Stock 5% River Plate El. Lt. & Tr' ot’ n, Ltd., 5% ist Mor. Deb... 
15, 8100 82 T. Electric Company of Montreal Shares .. 
8115,500 100 44% |* 4% per Oant. Ist Mortgage Debentares ... 
40,000 5 5/0 Bt. James's and Pall Mall Rloctrio Ordinary. 
20,000 5 3/6 Do, 7 per Cent. Preference V risu speed EENE 
£150,000| Stock 29/0 Do. 8) per Cent. Dobenture Stock (red. сэр 
12, 5 ede Smithfisld „ee Electric Supply Ordinary — 
450,000 Stock 4% Do. 4% Debentures ...... .. ——— A 
65,000 $ 26$ South London Rleotrlo Sapply Ordinary... — > 
79,900 5 5/0 Westminster EA Bupply Ordinary . — 
29,618 6 "TT Do. Do. ПІ ETETETT ENEE ETT 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15, 10 4/0 Blackpool and Fleetwood Tramwaysa............ e 
4167, 900 100 5% Brisbane Tramway 6 per Oant. Daboantures sse. 
50,000 10 73 Bristol Tramways and Carriage Ordinary ........... 
25,000 10 à Do, OumulativeProference(fally pd) ............ 
£100,000 | Stock 42 Do, 4 per Cent. Debentures — eee 
13,600 10 5/0 | British Columbia Electric ENAT 57 Prof. Р 
62,000 10 6/0 | British Beo. Trac. Ord... sc ccessscercescescccen оо vegsadinace 
60,000 10 6/0 Do, 6% Cum. Pref. . сено. 
350,000 | Stock 5% Do. 6 per Cent. Perpataal Debentures Я ААН 
40,000 5 3/0 | Buenos Ayres | * Belgrano 6% “A” Qum. Pref, ...... 
27,500 5 ee | Do, “B III ETETE EE eee eee SFr ee ener БЕТҮ Ж ЕЛҮ 
£320,000| Btock 5% ро. : Dur Gent. Debantüres ..., 
£120,000 | Stock 57 Do. 2nd Deb. Stk Prov. Carts. (all på.) .. 
206,297 19 3/0 | Oentral ү. Уз is mons Ar RT 4l 
£355,000 | Stock 13% | Olty and South London ilwa Gon. Ordinary 
37, 10 f bo, Ordinary (Nos. 22,501 to 60,09)) ........... 
£150,000 | Stock 5% Do. брег Cent. Perpetual Preference (1801)... 
£200,000 | Stock 5% | Do. 1890) rinna х "m 
£241,315 | Stock 4% Do. per Oent. Parpataal Dabsatare ....... 
60,000 10 00 Dablin United Trams. (1893) Lid. 3 
59,987 10; T1 Do, брег Cent. Preference .... .... ... а 
£300,000! 100 M Do 3} per Cent, Mort. Dabs, (red. 1 
20,000 10 74% Imperial Tramways Ordinary ................... | 
10,000 | 10 6% t 6 per Oant. Preference .. . 
8300,00 8 44% |t Do. . per Cant. Debentaure БЫС, -| 
30,000 10 1/3 | Kidderminster & District E. L. & Tr’ot'n 6% Pret, . 
37,500 | 10 3% | Liverpool Overhead Railway OMIM — MÀ 
10,000 | 10 4 Do. 6 per Cant. Peeſerenos . „4 „ о. 
£125,000 Stock 47 Do. ( por Оәп‹. Debsntare ....., 
$350,000 | $1,000 5% | London Street Rly. (Out.) lst Mort. 5 Bobs. (red. ). 
£328,744 | Stock 3/4 Lond. Utd. Trams. 4 186 M t. Db. Stk. Prev. Crts (£ Opd. | 
£60,000 100 5% М ontreal Sur't R'lw'y St'rl'g 5% Mori. чаа) 
£140,009 | 100 44% Do. Sterling 44% Dabentares (1922) 6 1| 
24,000 5 New General Traction Ordinary ............. 09 obsess 
50,000 | 5 6/0 Do. 6 por Vent. Cumulative Preference .... 
Y 10 ove Oldham, 8 and Hyde Elec, Tramway — өө 
10 0 Do,- 5 per Oent. Preference ....4 .... erotico 
135,994 10 ene Potteries 8 Traotion Ordin PHA EN, 
22,000 10 5/0 Do, Oent, Oumalative Preference ......... 
£125,000 | Stock 87.0 Do. : por Cent. Dobenture Stock. c eee 
00 Stock "x Westerioc and Ойу Ordinary ed. ee th mns | 


SHARE LIST. 


Previous Price RATE PER Business Dons 
Wxxx'sParcg, | Wednesday. Окнт. "Юттгржир Dun. Durıxo Wrex 
JAN. 39. Feb. 6. | Үгкркр, Екрха Fes, б, 
£ s. d. Highest Lowest 
1 $ H $ ee LIT] s.. "^ 
70 75 70 76 ... — s.: ... 
12] 13k 123 134 $14 1 з ч өөө 
10 11 10 11 4 110 — j 
100 103 100 108 4 7 5 .. eee sve 
7 bi 4 8 F- 0 4 * en - 
9 4 chand tember eee one 
s} 10 9 E. 481 |Р 3 ugus E се 
9 0 9 e and A t in pas 
5 5 5 51 318 3 " 53 59 
6 7 И. "ЖЕ. e sip 
109 112 103 112 404 | June and December... zm Er 
100 110 100 110 4 1011 | April and October. e > 
8t 9} 74 84 414 2 | February and A 8 ' 
13 la 13 14 4 Б 9 Таппагу апа Jul IIT 282 eee 
122 127 122 147 818 9 | Juneand „| MS T 
61 63 61 63 oe eee eve . 
uf 12 UP 416 0 | March [Beptember| .. 
B ? 4 16 0 and LII] ace 
106 103 106 109 423 7 ma oo T 
" 6 5 soe eee eee LII 
7 8) 7 8 EI] m LIII LIII 
10} 11] 10 11 111 4 АДА oe - 
63 7 6 7 4 2 7 January and July..... ... eee 
lá 2 1 2 ... IT] Т [II] 
4 А 5 А 5 6 i: : | — Sos - eee 
93 01 98 0t 3 18 A opt., Dec. * es 
12 13 12 13 4 4 7 | April and Botobér. , 123 ex 
110 113 110 118 819 8 | Juneand December ... I em 
96 99 98 99 3 10 8 sas 93} so 
4 15 15 16 1 7 в March 299999 2121 + CO Cee es see bend 
6 5% 6% 8 16 11 m oe ec 
ig 14 ia vs 13 6 8 ... ve oe 
70 80 70 80 6 э 0 | January and July...... one - 
170 19) 170 190 4 8 1l April and Ootober...... өөө oe 
102 104 102 104 467 РА 500 - 
14 15; T 15 413 7 | Februaryand August 4а 
— 94 9 3 13 8 9 ,9 ere ee 
03 104 93 101 3 9 4 LII] [II] see 
2 2} 2 2 III] eee LIII eee 
80 90 80 90 4 10 11 | = - oo 
2} 3% 2} 3} e 211 27 
121 13} 12 13 5 0 0 Maroh and Beptember 12% 14 
12 13 lij 125 s + ó 
104 106 104 106 415 0 M mm 
21 25 24 25 377 | February and August - ove 
103 131 10% 10} 3 15 4 мө oni 
115 118 115 118 з 6 1 егам апа August - - 
91 10 91 10} 417 8 | May and November ., — — 
13 T 139p 145 5 17 3 Ну 3 
12 13 12 13 41! 4 | February and August 12 125% 
12) 123 120 123 414 - 122 1211 
4 5 1 b 514 3 - b fl. 5 
4 4 1 tł III LIII l, .. 
104 107 101 107 413 в | — T - 
5 93. | 95 93 53 0 и 
81 E | ғ} 81 3 8 7 | Juneand December .. : 
E dtc] A 210 10 | February and August 0 
4 5 4h 5% 213 9 РА z 4} me 
138 143 133 143 3 911 n o i о 
130 135 130 135 314 1 өгө ec» өөө 
115 120 115 12) 31611 | May and November ... ove oes 
16 16 13} 14} Sug +5 i, a 
15} 16} | 15} 164 | "ТЇ ... ЕГ 
102 10$ 102 105 - | X — de = 
22 23k 214 244 312 8 March and September eno өөө 
144 16 | 144 15 | 3 13 8 , э” eee oe 
111 1 12 14 | 31811 | January and July... NY s 
ad e | qb May and November .. ese | - 
8 8} 8} 8} 414.2 | February and August | - | - 
13 ii || M 18 814 1 ы EN 
103 101 102 10{ | 8 18 10 | January and. July...... et» | - 
102 104 102 101 41% 7 8 zy | ii 
62 61 62 61 | M ; % 
101 196 101 108 4 15 0 | .26 eee | .. 
103 105 101 103 4 Т 5 see - | - 
3 4 3 1 206 ET .. — 
41 51 4 5} 6 0 0 Moy III ABI EMI E сове! LIT oo 
„ ve February and — soe oon 
ve ef ТҮ ee _ 83 e oe 
11 124 HI 19 — - . I2] | Lu 
10 11 10 11 4101! February and August - 
103 105 102 105 46 9 - - vee 
и 9 7 27 € 3 5 mans aud December... e f iw 


- 


(в calculating tbe viola о, secu ‘ty, sllowance * = ct for & oru id interest, but not for redtmptirn. 
tbese. 
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ELECTRICAL OOMPANIES' SHARE LIST. 
omens ar abs : МАМИ, ЫДА; Раса, Wednesday, | Ozxr. Dremax» Den. Duro Ween 
* | Видав. | DEND. JAN. 30. Fob. DB. Bomo F. n. 6. 
06, 600 100 4X |*African Direct Telegraph 4% Mort. Deb. (red.) .....| 99 103 99 102 3 18 5 | January and July. ove — 
25, 10 toe Amason Telegra 100008. 50000-02000 «2000:0000Q 00000 000 000000500 ` eos eee coe June and Desea see eed 
119,700 100 i% Do. Б т t. Debentures 000000 00000000 000.000: 76 85 61 75 [III 00 — 
2837, Stock 1 2 can 10000000000 s50090:009000€000009000 0002009000990 9009 079 51 51 53 66 6 13 2 Feb., May, Aug., Nov. 54 се 
&3,088,640 Stock 80/0 . ferrod . e€069090-*0230609:900009 00000 : 092000 oasegesgssers 98 98 98 1.0 6 9 6 99 90 10) 973 
&3, ,040 Stock 27) Deferred „%% Ot 00000 +0000 «9099-08«00000 res si 81 8] 9} 14 11. 8 99 95^ 8k 
18, $100 8 белгй Cable Capital Stock ............ . . . ..] 170 180 170 180 4 S11 | Jan., Apr., Jaly, Oct. a e 
81,711.039] Stock 4 * Do.  4perOent. Dsbenture Stock. .. . . 102 104 102 104 8 16 11 ae 103 1023 
16,000 10 50 | Ouba Submarine Ordinary . . . . coves 71 8t 8 9 6 2 3 February and August 8 9 
6,000 10 10/0 Do. Preference 10 per Gent. €—Á— лаге 16 17 16 17 617 8 5 m 161 T: 
18,000 6 2/0 | Direct Spanish Ordinary e ostos sei з 43 3} 4} 4 810 | April and October... iii m 
6,000 6 6 Do. 10 per Cent. Gamulative Preference ee 9 10 9 10 8.00 гер w 
630,000 80 X Do. 4% per Cont. Debentures . . . . . .. . . .. . 100% 104% 100% 1047 46 7 January and. sti a Р Mt 
00,710 30 8/0 | Direct United States Cable. . . . 10 10} 10 104 6 13 4 | Jan., Арг, July, Оо 10} 10,'g 
8108 300 100 55 Direct West India Cable 4&X Bg. Db. (within Nos 1| 99 102 99 102 4 8 3 | Juneand 5 БЕ v 
84,000.000| Stock 25 Hastern Ordinary ......... ....о......«е [tO 1,202) (rec.)| 188 143 14) 145 4 16 11 Jan., Apr., July, Oot. 1411 18 * 
81,826,888 | Stock 17/6 Do. Zi per Cent. Preference Btock ....4........| 85 93 95 93 311 5 ss á 
61,433,308 Stock H4 Do. 4рег Cent. Mort. Deb. Stock (red.) ...| 109 113 100 113 311 5 May and November. lla 112 
350,00) 10 2/ Eastern Extension 14 14} 14 1t) 416 7 Jan., Apr., July, Oot. EPA 14} 
50,000 10 me Do. (Nos. 250, 00100300, .000)23рӣ, la'dat Зри ali pd 111 12 131 14} ee 1: * 
720,000 Stock 4% Do. 4 per Cent. Debentare Stook . .. . d 112 117 110 115 39 7 February and August 11? vei 
£300,000 100 4% |*Hastern and 8. African 4% Mort. Deb. 1909 .. XU 101 104 99 102 818 3 | Februaryand Augus се 8 
6 300,000 35 4% Do. 1 per Cent. Mauritius iab. "Ребе. (rod. 100% 103% 100% 1037 318 5 | May and November. 10 sea 
18), 237 10 1/9 | Globe Telegraph and Trust .. . . . . . . e . ee X lop 10 10 10 5 0 0 Jan., Apr., July, Oot. 103 10% 
100,042 10 3/0 Do. 6 per Cent. Preference.. csee osooso cise KU]. 16 15 15 15 817 5 165, 15 
160,000] 10 6/0 | Great Northern of Copenhagen . . з 84 з 4 313 6 | January and July . . 32 " 
‚000 100 44% | Halifax&Bermuda Cable 44% st Mort. Deb (wthaNos. 99 103 99 103 4 9 1 | Jane and December .. E ; 
17,000 2 12/6 | Indo-European .......... sessa cose: esL E to 1,209) et 47 51 47 5t 413 0 | May and November .. 4» ii 
6100, 000 100 6% | London Platino-Brazilian 6 per Oant. Debs, 1904...) 104 107 104 107 5 18 1 | March and September M id 
8100,000 100 42 ‘Pacific & Huropean Tel. 4% Guar. Debs. (red.). 9 102 99 102 818 6 | Jane and December... 9)} = 
11,839 8 4/0 Router's 2 6 0% „% eee: 00.06 :9 0000000200008 002000 00000 «59009 20 7 8 7 8 5 0 0 April and October. 0 0 · «е 206 
3,381 |£100 Oert.| 6% сону ШЕ Gables Frust ede ee ee e саваа ноо: Е 12 124 129 4 14 0 133 n 
15,009 10/0 ace West African Telegraph .. 0000 20008 +0000 50088-00008 eee 3} N 3 4 9 3 December and Jul эое coe 
8171,100| 100 6% Do. p per Cent. Debentures (red.) e .... 99 102 99 102 419 6 | Marchand September 6 i 

80, N oe "West бома of America 10000. 00000 00000 *0000:00000*09296 i d i LLLI . "T 

£150,000 100 4% |+ Do. 4рег Cent. Dobentured .. . .. o.. . 997 103 99 102 813 6 | January and July. . " зе 

88,321 10 64. West India and Panama. *e80*506900*00000*20900*00000*060000* i i А eee May “ч; November — 3 M 

34,563 10 6/0 Do. 6 per Oent. Ist Preference . — «0008 0006. 6 7 6 7 811 6 0j, et 

4,069 10 6/0 Do. брег Cent. 2nd Preference ..... .......... .. 5 7 5 7 8 11 6 a те 

ооо 100 6% |* Do. 28 рег mare прервана. 55 uem e | as 140 и] 110 4 1t f Janus ty and” Jal " is 
, 3 nomen Segre te Br sili'n Sbm saa icis 4 16 Ost. Des. l' 115 
476.00 100 ЗУ e" Do. 5 Par Gent Debs. (3nd Series, 1906) ....| 101 104 101 104 4 a l asa ad Reber ay e 

£813,777 | Stock 4% Do. í oa Cent. Deb. Stook (red.) . . . . . 102 105 102 105 316 2 Хе si 

TELEPHONES. 

44,000 £5 4/0 сын Telephone (fally pald) . ose oes 96500208808 20006 8 34 8 33 5 14 4 August 002.00 296 508 *90 500. . oe Ме 

434 050 10 8 Consolidated Telephone Con. and 'Manfg. s 3/6 4/3 8/3 4/6 613 4 I April and Ostoba ,,... on - 

72,690 1 21 Monte Video Telephone Ordinary  ...4... soot soe t i 4 5 0 0 | Novemoer ............... 880 bus 

96,493 1 1/0 Do. 5 per Cent. Preferenoe . *-090*00*0090*0900Q »*09Q эо 1 1 6 0 0 98 "өө ve 
690 000 5 3/0 National .. »99009:00009.0000 «200 % 99*e0008 »00090«00000-00*00* 1 43 4 4) 7 1 2 February and August 4i 14 

15,000] 10 6/0 Do. : per Cent. Oumalative Ist Proference .| 12 11 12 14 459 " se 12 "m 

15,000 10 6/0 Do.  6perOent. Oam ılative 2ad Praference . 11 13 11 18 413 4 10 50 i 
250, 000 5 2/6 Do. 5 per Cent. Non-Camulative 3rd Pref. . 4 54 4; 54 415 3 ө m 6 4 

5 000,000 | Stock a * ро,  Debenture Stock 88 per Cent. ер Jees.. " 91 97 91 97 813 3 | Juns and December... К a 
£500,000 | Btock 4 Do. à per Cent. Dobentüre St Stook (red.) . . 97 10) 97 100 1 0 2 . 991 - 
171,904 1 0/6 Orien tal. .0000 - 00000 «0000 t05€00*90-00*99000 00000 0000 0000 ce i 1 i 1 5 3 9 April and Ooctober...... e TT] 
,000 5 2/6 | United Rivec Plate в... 4 5 4 5 613 4 Li, Ape . sn 
16,689 $ 2/6 Do, 5% Oamnulative Prot. (Fos. i to 16, 83 ». 4 5 4 5 415 3 | Janeand mber ... * ves 
23,361 5 1/3} Do, do. (Nos. 16, 610 to 10, IU) . %%, «9 cone -. 4 6 4; 5 see eco e soe 
&179,947 | Stock 6% |* Do.  &perOent. Debenture Stoor (red.) . , les 176 105 108 414 9 Juno and December .., " — 
ELECTRIC MANUFACTURING &o. COMPANIES. 
70,000 ` 1 84. Alliance Electrical Co. 5% Cum, Pref., 00008208008 · 6. 0 Г; 1 1 1 5 0 0 900 oon е 
115,000 1 £11. | Aron Electricity Meter 87 Oum. Pref, ... . . Hu H 11 13 7 5 3 | Marchand September Е d 
,000 1 “э British Electric Works Oo. Ordinary ... seseo ee ee і } $ 1 ove - - oe 
50,000 1 ns Do. 6 per Cont. Cumulative Preference . — Г en ost ai Sâ 
000 100 417 Do. First Mortgage Dabentures ....„...„.....| 95 97 95 97 478 EN v 

70,000 5 5/0 | British Insulated Wire Ordinary .....e e . % 100 11 10 lt 8 13 11 | July and February m" eos "T" 

70,000 5 8/0 Do. 6 per Cent. Preference .....е..•... „е... % vo: 5 6 6 416 0 | Janaary ani July .. " - 
100,000 5 8/0 | British Westinghouse 6% Preference . 5 % seeen: 4 4 4 4 6 6 4 А А 

0 2 1/21 Brush Biectrical Engine 8 200009 *. %%% 0000 2000 . ` 1 lė : lg 1 | 6 8 $ September 000100000200000 18 0 

16,781 3 eee Do. £l paid TT 00 Seer 990550000000 99000900000c eee coe TT .06 e oe 

90,000 2 1/23 Do.  Sper Cent. Pref, Non-Gum. . . 2 2 2 2} 568 10 Al ivi 
A 15,731 А 3 oe Do. £ paid... 00000000000 208 50000 200008108 69: ooo s.e өзө m" eee eee 

@135,000 | Stock X Do: 4} per Cent. Perpstual Ist Deb. Stook.....| 106 111 105 110 4 3 7 | Marchend Seotember eee - 
£125,000 | Stock КА Perpetual 8nd Debenture Stock .., ........] 101 103 lol 103 4 7 6 | January and July ..... soe , 

80,000 5 5/0 Oallender’s Cable Construction Ord. .................... 13 14 13 14 & 7 2 os - - 

40,000 5 4/6 го 6 per Cent. Cumulative Preference. 51 6 5} 5} 1811 " „ 51 5] 
590,000 | Stock 47 ро. 4} per Oent. lst Mortgage Deb. (red.). . 109 113 109 113 3 19 1) | November and May.. “ " 
450,000 1 42 Oastner-Kellner Alkali Co. (fally paid) ....„. ....• ·... 1 11 1 11 6 8 0 AR es » 

£150,000 | Stock 43% Do. 44% First Mort. Deb. (red.) чәе 97 100 91 97 412 9 es Se "P 

60,000 1 0/7 | Ohadburn's Ship Telegraph Ordinary ...... sesso q 1 { 1 6 10 0 | March ...... е «eec se - - 

60,000 1 0/71 Do. ö per Cont. Oumalative Prefaren.e . — lè lk 6 6 8 dis — “= 

54,000 3 1,93 Crompton ond Co. (Nos. 1 to 64, 00)) . . . . e.. Xd $t 4 3} 33 6 0 0 | January and July...... 3} - 

£100,000 100 5% Do. er Cent. Firat Mortgage Deb. (red. )...| 9» 102 99 102 418 0 " " T - 

60, 1 0/71 | Davis and T mmins 6 par Oant. Оло. Pref, .... i 1 i 1 воо a E ъй 

99,261 6 1/93 Edison and Swan United (“ A” Shere) (83 paid)... 11 2} li 2% 8 0 0 | Febraary and August a - 

17,139] 5 2/93 Ро. is £5 paid) ...... 3; 4t 3% 4$ 6 13 4 2% 5$ E " 

£344,038) Stock 4% Do. er Cent. Mortgage D3b.3to3k (red. ae 88 90 83 90 é 811 | June and December... ag es 
100,000 Stock 22/43 Do. 52. 2nd Deb. Standing Prov. Certa (at pd) 96 170 93 10) TANE - sis ies 
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Tux interest which all classes are now taking in electric 
traction was well shown by the numbers who availed them- 
selves of the London County Council’s invitation to inspect 
the model conduit systems at Camberwell, yesterday afternoon. 
The object of the gathering was presumably to impress the 
various Metropolitan Borough Councils of the superiority and 
elegance of the slotted-conduit system, for the London County 
Council can only run its tramways with the concurrence of 
the several local authorities on the routes. Two conduits 
were on view, one was the Westinghouse track recently 
exhibited at the Agricultural Hall, and this was in actual 
running order with car complete." The other was a model 
of the conduit as arranged by the Council's engineers, and 
provisionally adopted by them subject to the approval of the 
Board of Trade. 


— —— 


Tux non-technical visitor who saw the car running so 
smoothly over the Westinghouse track would assume that 
similar or possibly better results could be obtained from the 
model conduit, whereas, of course, it does not at all follow 
that the action of an entirely different conduit system is to be 
equally successful; in fact, from what we were able to see, we 
are compelled to say that the London County Council conduit 
can hardly, as it stands, be considered ап advance on recent 
practice. We propose, however, to return to this matter in 
our next issue, when we shall be able to trace out in detail 
the points of difference between the two conduits, and their 
technical consequences. 


Mn. H. A. Нсмрнвкү, in a letter this week, asks us to 
explain why we believe that ‘‘where gas transmission is 
adopted the richest possible gas is clearly the only kind 
admissible." Our reason is that it is more economical to 
transmit gas that is wholly good fuel than it is to transmit 
gas that is largely composed of inert and useless gases. Is 
not that obvious? Producer-gas consists largely of nitrogen, 
and, to some extent, of other inert gases; and though it can 
be produced very cheaply, yet it does not pay to pipe-line it 
over long distances because of the much greater capital out- 
lay on larger pipes and gas-holders, and because of the extra 
cost of forcing large volumes of useless gas through the 
mains. A richer gas, even though costing more to manu- 
facture, is better for long-distance transmission. We do not, 
of course, mean that the gas must be as refined and costly as 
ordinary lighting gas: that is quite unnecessary for power 
gas. Cheap yet rich power gas is not beyond the resources of 
gas engineering, and its general introduction would do far 
more to encourage the spread of gas power than the improve- 
ment of diluted producer-gas plant. 

SLowLx, but we hope surely, the long-desired amendment 
in the obnoxious Board of Trade Regulation B6 is being pro- 
ceeded with. We have already announced that the Board of 
Trade had advertised that application had been made” to 
have this regulation amended to а form which would no 
longer impede the remodelling of 100-volt networks, and that 
а date had been fixed for hearing objections. The Board of 
Trade now. announces that it will hold an enquiry in the 
matter on March Ist (11 a.m. at the Westminster Town 
Hall. The full text of the announcement appears in our 
advertisement columns this week. It is hardly open to 
question that the result of the enquiry will be favourable to 
electric lighting undertakings, and that one of the many 
legislative impediments to the progress of electrical industries 


will soon be removed. 


Tue Board of Trade is making another interesting move in 
electric supply matters, the result of which we cannot but 
think will be for the ultimate benefit of electrical engineering. 
We learn that the Board is of opinion that the maximum price 
of 8d. per Board of Trade unit, which it has fixed hitherto 
under the authority of the Electric Lighting Act of 1888 and 
the Electric Lighting Clauses Act of 1899, is tou high, in view 
of the progress made in electrical engineering since that date, 
It proposes, therefore, that in future provisional orders 64. 
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shall be the maximum charge to be quoted. "There may be, 
of course, some few places stil far removed from railway 
communication where electrical energy at 8d. per unit might 
prove the cheapest artificial illuminant obtainable; but in 
such cases the Board of Trade would be empowered to increase 
the maximum rate if it thought such increase were justifiable. 


THERE has been considerable agitation in the newspapers 
of late in connection with the reduction of the staff at the 
engineering college at Coopers Hill. No less than seven 
professors and other teachers have been dismissed by the 
India Office, the reasons given being that the college has been 
а ‘financial failure from the first, and that modern require- 
ments necessitated not only retrenchment but a reorganisation 
of the curriculum. On Tuesday last an influential deputation 
of scientific men was received by the SECRETARY or STATE FOR 
INDIA (Lord George Hamilton) for the purpose of presenting a 
memorial signed by nearly 400 signatories, protesting against 
this action. The deputation was headed by Lord KEIL. vix, and 
included, among others, Lord Клүгктєн, Lord Lister, Sir F. 
BnAMWwELL, Sir H. Roscoe, Sir N. Lockyer, and Prof. J. Perry. 
After the memorial had been presented, and several speeches 
had been made, the Srcrerary or SrarE made a lengthy and 
telling reply, in which he closely criticised the position of the 
deputation, and declined to adopt its recommendations. 

Ir is greatly to be regretted that a deputation of so many 
leading men of science should have been treated so cavalierly. 
Even if the reasons for the reduction of staff were unassailable, 
it would have been far more satisfactory to the public mind if 
an open inquiry had been instituted at which these invincible 
reasons could have been publicly ventilated. But it is by no 
means certain that these reasons are beyond criticism. 
Indeed, one member of the Board of Visitors is a signatory 
to the memorial and stated that he had no idea such drastic 
reforms were to be introduced. On other grounds, also, the 
reforms appear to us to be ill-advised. We fear, however, that 
some of the speeches by the minor lights of the deputation 
must have told against the acceptance of the memorial, if they 
did not make the Secretary or Strate utterly impatient 
on account of their irrelevance. Prof. H. E. ARMSTRONG 
rambled on the subject of indigo planting and the study 
of chemistry by engineers, and Dr. Јонмвтох=е Stoney 
advanced the singular view that the appointment of a pro- 
fessor or scientific teacher was not subject to the ordinary 
law of contracts, but was a speciully sacred thing that should 
never be annulled. To this last view Lord GEORGE HAMILTON 
made sarcastic reference in his reply, observing that it would 
* virtually make officials irremovable, no matter what the 
terms of the agreement or the needs of the public service 
might be.” We think also that the deputation did its own 
cause an injury by the attempt to convey the impression that 
science will suffer by the abolition of certain departments at 
Cooper’s Hill. Science is not so sensitive; it would not 
appreciably suffer if Cooper’s Hill College were abolished 
altogether. Besides, that college does not exist as a happy 
hunting ground for professors, but is supported out of Indian 
taxes for the purpose of supplying engineers for the Indian 
Government. 
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Tue crucial question, therefore, is whether the proposed 
changes will enable the college to turn out better engineers. 
What, then, are these changes? They involve the abolition 
of the chairs of physics, j chemistry, hydraulic engineering, 
and mechanism, the assistant professorship of engineering, 
{һе lectureship in accounts, the demonsiratorships in the 
mechanical laboratory and in physics, and the instructorship 
in electrical engineering. The selection is amazing! What 
sort of engineering college training can it be that can dispense 
with а teacher for any one of these subjects ? Апа consider- 
ing that the supply of telegraph engineers has been one of 
the chief features of the college, how are we to regard 
patiently the abolition of the professorship of physics and 
the instructorship in electrical engineering? This is economy 
false to the core—so palpably absurd, indeed, that we doubt 
if economy is the real reason for these startling changes. 
Lord Grorce Нлмп.том stated that in the revised curriculum 
“ electricity would be thoroughly taught,” as Sir Wits 
Preece had advised them that а demonstrator was capable 
of giving all the necessary instruction.” We entirely dissent 
from this view; with the rapid increase in the engineering 
applications of electricity, not less but far теге instruction in 
electrical and allied subjects becomes increasingly necessary 
in any engineering college. 

$$$ Eee 9 


Personal.— We learn with regret that, owing to ill-health, 
Prof. Tait is resigning the chair of Natural Philosophy at 
Edinburgh University. Prof. Tait, who is approaching his 
70th year, has occupied this chair since 1860. 


Obituary. We regret to record the death of Col. G. М. 
Hutton, C. B., chairman of Ruston, Proctor & Co. (Ltd.), who 
expired suddenly on the evening of the 11th inst. Col. Hutton 
was а director of the company since its formation. 


Mr. Tesla’s Latest.—Mr. Tesla has authorised the New 
York Sun to state that the plans for the machinery to 
transmit wireless signals across the Atlantic Ocean has been 
completed, that a site has been selected for the plant, and that 
the work of installation is to be commenced at once ! 


Royal Society.—Among the Papers down for reading 
yesterday there was only one on an electrical subject :—‘‘ On 
the Application of the Kinetic Theory of Gases to the Elec- 
tric, Magnetic, and Optical Properties of Diatomic Gases, 
by Mr. G. W. Walker—to be read in title only." 


Electro-Harmonic Society.—Mr. W. E. Lane, A. M. I. E. E., 
having been elected honorary secretary (pro tem.) to this 
society, in succession to the late Mr. C. E. Grove, it is 
requested that subscriptions, applications for membership, and 
other communications be addressed to Mr. Lane, at 14, Durley- 
road, Stamford Hill, London, N. 


Cable Interruptions. Date of Interruption. 


Latakia Cy pruuns z oeo June 21, 1899 
Para —Maranaam .. Mar. 2, 1900 
Cayenne —Pinbeirṽ o . Nov. 26, 1900 
Pernambuco— Cearaaa . . Nov. 29, 1900 
Marseilles— Barcelona . Jan. 7, 1901 
Shanghai—Amoy yl ent Jan. 17, 1901 
Fao Busine: secan о a d uetus A iren ГЕ ван Feb. 6, 1901 
Havre — MatervillldddG 444 Feb. 15, 1901 


Huddersfield Corporation Electric Tramways.— The overhead. 
trolley lines of the Huddersfield Corporation were opened on. 
Monday last. At present some 15 miles of standard gauge 
lines have been converted from steam to electric traction, but 
there will eventually be 25 miles of double track worked by 
this means. A separate power station has been erected in a 
central position, and the lines so far equipped constitute four 
routes. 
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Local Sections of the Institution of Electrical Engineers.— j. 


At a meeting of the Glasgow section on Wednesday a Paper 
was read by Mr. М. B. Field on “ A Method of Compensating 
Voltmeters for the Voltage Drop in Long Feeders.” The 
announcement of this came to hand too late for insertion ir 
. our ** Societies’ Meetings" column last week. For a similar 
reason, a wrong announcement was made as to the Manches- 
ter meeting on Tuesday. Instead of Prof. Short’s Paper, a 
Paper by Dr. J. Т. Nicholson “ On the Training of Electrical 
Engineers was read. 

Long-Distance Wireless Telegraphy.— In the course of an 
address to the Liverpool Chamber of Commerce, on Tuesday, 
Prof. J. A. Fleming mentioned that the latest achievement of 
the Marconi Company in long-distance wireless telegraphy was 

the sending of messages between the Lizard and St. Katherine's 
Point, Isle of Wight, a distance of 200 miles. Employing 
Mr. Marconi's latest improved apparatus, two messages in 
both directions could be sent, and two or more inde- 
pendent messages could be received at once at each place. 
Prof. Fleming's lecture was on The Marconi System of 
Wireless Telegraphy as applied to Lightships and Light- 
houses, and it was an endeavour to stimulate Chambers of 
Coramerce and similar bodies to impress upon the Govern- 
ment the necessity of wireless telegraphic communication with 
lighthouses and lightships around the coast. 

Manchester Corporation and Electric Wiring.—Mr. C. H. 
Wordingham, the electrical engineer to the Manchester Cor- 
poration, has sent us а copy of the revised list of fittings 
*« approved in accordance with the system of registration he 
instituted in December, 1898. 1% is interesting to see the 
great number of contractors who have submitted samples of 
their fittings for this test, and to note the large range of sizes 
covered. Besides affording a guide to the actual fittings which 
have been approved by Mr. Wordingham, the list may also be 
taken to indicate the various sizes of switches which the 
majority of makers have chosen as their standard. For 
instance, in the case of single-pole switches, although there 
are а few listed from 0:85 ampere up to 2 amperes, the 
greatest number of patterns seem to be of the 2:5, 8, and 5- 
ampere sizes whether for 100 volts or 200 volts, whereas for 
ceiling roses, 1 ampere seems to be the most popular rating. 
Assuming that Mr. Wordingham's system has not resulted in 
increasing the average cost of good house wiring, it may be 
considered to have proved itself successful, for the consumer 
has quite sufficient choice of fittings in the list issued. 


The Proposed 150-miles-an-hour Railway.—During the last 
few weeks а great deal of attention has been devoted to the 
roposed extra high-speed electric railway, concerning which 
Herr Rathenau, the manager of the Allgemeine Elektricitäts 
Gesellschaft, recently laid plans before the German Emperor. 
So much has been made of the matter in the lay Press that 
it might be thought to have reached a further point of 
development than is really the case. No actual experimental 
line has yet been constructed, but it is proposed to build, as 
a trial, а military line intended for a speed of from 200km. to 
250km. (125 miles to 150 miles) per hour from Berlin to 
Zossen. For this line two trains will be built, one by the 
Allgemeine Elektricitäts Gesellschaft and the other by 
Messrs. Siemens and Halske, each intended to carry some 
50 passengers. For the purposes of this line the two com- 
185 above mentioned, together with some of the leading 
1 di strial banks, have formed a company (Studiengesellschaft 
fi "Elektrische Schnellbanen), which, we understand, is 
alan active preparations for the realisation of the project. 
We hope to be in a position to give our readers further 
particulars when the matter is in a more advanced stage. 


Tests on Electric Fans.—The following is a report on some 
{з made on two of Messrs. John Gibbs & Son’s electric 
tne pv Dr. Hele-Shaw and Mr. Alfred Hay at Liverpool 


‘versity College: 

University ried JM a careful series of tests with two of Messrs. John 

= Е "^ Jon's electric fans, one of which was a 2din. fan, while the other, 
с b a watertight completely-enclosed motor, was а 15іп. fan. The 
(Jo. 205) when supplied at a potential difference of 100 volts 
nd to take a current of 505 amperes and to run at a speed of 655 
bes pos min., delivering 5,100 cubic ft. of air per minute. The tempera- 
reve. Ре, after 34 hours’ run was found to amount to only 25 F. The same 


оте вов fitted with a conical discharge pipe tapered from 24in. {о 12in., 
a 


was found to take 5'2 amperes at a potential difference of 105 volts, 
discharging 1,560 cubic ft. per minute. The pressure in the discharge 
pipe was found to exceed that of the atinosphere by an amount corre- 
sponding to a column of water 4 in. high. i 

The smaller fan, No. 247, was 15in. in diameter and was driven by a 
totally enclosed and completely waterproof electric motor. When supplied 
at a potential difference of 110 volte, the fan was found to run at a speed 
of 695 revs. per min., taking a current of 1 ampere and giving a discharge 
of 1,160 cubic ft. per minute. The temperature rise after 3 hours’ run was 
found to be 50°F., which is well within the limits of safety. The running 
of the 15in. fan was remarkably smooth and silent. 

We consider the above results to be highly satisfactory. The mechanical 
construction of the faris is substantial, and the workmanship good. 

Resolution of Condolence of the Institution of Electrical 
Engineers.—At a special meeting of Council of the Institution 
of Electrical Engineers, held on February 7th, the following 
resolution was carried unanimously :— 

That the Council of the Institution of Electrical Engineera, in special 
meeting assembled, hereby records its deep sense of the irreparable loss 
which the British Empire has sustained through the lamentable death of 
Her Majesty Queen Victoria, and its sorrow, in which each member 
shares, that one who spent her life for the роо of her people, and to 
whom her subjects were affectionately devoted, has been removed from the 
scene of her unremitting labours and that a reign marked by unparalleled 
social, scientific, and industrial progress has thus been brought to a close. 

The Council humbly begs permission to express to His Majesty King 
Edward, and to the members of the Royal Family, its most sincere 
condolence and sympathy, and, further, to lay before His Majesty the 
assurance of its unswerving loyalty aud devotion, and іса earnest wishes 
that he may, with Her Majesty Queen Alexandra, long be spared to reign 
in happiness and peace over a loving and united people. 

It therefore directs that а sealed copy of this resolution, with copies of 
resolutions of condolence passed by local sections of the Institution, be 
forwarded to the Home Secretary for transmission to His Majesty. 
Copies of resolutions have been received from the local 
sections of the Institution in Calcutta, Cape Town, Dublin, 
Glasgow, and Manchester, and the whole are to be forwarded 
to the Home Secretary on receipt of resolutions expected from 
other sections. 


Opening of the Lowestoft Electricity Supply. Works.—On 
Tuesday last the official opening of the electricity supply 
works of the Lowestoft Corporation took place. These works, 
designed by Mr. W. C. C. Hawtayne, are on the three-wire 
system with 460 volts between the outers. The generating plant 
consists of Babcock and Wilcox boilers, Musgrave and Browett- 
Lindley engines, and B.T.H. and Lancashire Dynamo Com- 
pany’s dynamos. The boilers are four in number, with a total 
evaporative capacity of 22,000lb. of steam per hour. There are 
two Musgrave engines driving B.T.H. dynamos, and one 
Browett-Lindley engine coupled to a dynamo manufactured 
by the Lancashire Dynamo and Motor Co., the aggregate 
capacity of the generating plant being 475kw. The 
battery in the station consists of two sets of 135 Chloride 
cells of 400 ampere-hours capacity, these being charged 
with the assistance of a booster combined in one set 
with a balancing transformer. This machine is of B.T.H. 
manufacture, and is rated at 18kw. Duplicate feed pumps 
are provided, one steam and one electrically driven, and there 
are also injectors, The feed water passes through a Green 
economiser. The boilers have natural draught and are fired 
by hand. The mains are of Callender’s bitumen laid in 
bitumen stoneware ducts on the solid system. The price fixed 
for current is 7d. and 8d. on the “ Wright” system for lighting 
and 7d. and 14d. for power, gas oosting 23. 5d. in the district. 
A considerable amount of public lighting has been carried out, 
there being 60 enclosed arc lamps and 120 incandescent lamps. 
The Council are seeking powers for a system of free wiring. 
Mr. С. A. Bruce is the resident engineer. 


The London County Council’s Electrical Engineer.—It ig 
with the greatest pleasure that we announce the appointment 
of Mr. J. H. Rider, borough electrical engineer to the 
Plymouth Corporation, to the position of electrical engineer 
to the London County Council. The Council has been wise 
in its selection, for it has secured the services of an engineer 
well able to look after its interests, and to serve them in all 
respects in a highly satisfactory manner, and we tender our 
congratulations alike to the Council and to Mr. Rider. Born 
at Bristol in 1864, Mr. Rider first studied electricity at the 
Bristol Trade and Mining Schools, and in 1888 was apprenticed 
to Messrs. Paterson and Cooper. The contracts he superin- 
tended for this firm were chieflyin England and Norway. In 
1887, he went to Messrs. Blakey, Emmott & Co., but it was in 
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1898 that he first obtained experience of municipal working, 
being appointed borough electrical engineer to the Bolton 
Corporation. After carrying out this electric lighting under- 
taking from his own plans and designs, and reporting on a 
general traction scheme for the same body, Mr. Rider, in 1896, 
took up a similar post with the Plymouth Corporation. Here, 
as consulting and resident engineer for electric lighting and 
traction, he has installed a first-rate combined system. The 
Municipal Electrical Association owes its existence to Mr. 
Rider, for it was in 1896, at a meeting held in London to 
consider the then new Board of Trade regulations, that he 
suggested the formation of such an Association. The Institu- 
tion of Electrical Engineers and the Institution of Mechanical 
Engineers both claim him as a member, and he is also an 
associate member of the Institution of Civil Engineers. We 
wish Mr. Rider every success iu his new position. 


Telephone and Telegraph Connections between Scandinavia 
and the Continent.— The important system of direct telephone 
and telegraph connections between Norway, Sweden, Den- 
mark, and Germany, which has been in course of construction 
for some years, has just been completed. The work on the 
direct telegraph system commenced in November, 1898, when 
the laying of the cable began between Trelleborg, the 
southernmost point of Sweden, and a spot near Sassnitz, in 
the island of Rügen, on the Pomeranian coast, which has now 
been finished. The cable is 112km. in length, with four 
wires, and it has now been directly connected with Stockholm, 
via Malmó, on the Sound, by а new 3mm. copper wire 
Through these new cables, direct communications have thus 
been established between  Stockholm-Berlin, Stockholm- 
Hamburg, Gothenburg-Hamburg, Malmö- Berlin, Malmö- 
Stettin, and Malmö-Emden. The telephone connections 
between Denmark, Sweden, and Norway have also been 
established by the laying of a cable, 20km. long, across the 
Sound from Vidbek, on the Danish, to a point near 
Landskrona, on the Swedish coast. Moreover, through double 
cables of 45mm. thickness each between Christiania-Gothen- 
burg-Malmé-Copenhagen and Malmó-Stockholm, the central 
and south of Sweden has been placed in direct telephone 
connection with the two neighbouring States. The Swedish 
and Danish capitals will shortly be in direct telephonic con- 
nection with the north of Sweden and Lapland, whose iron 
mines are proving a veritable Golconda. A line of 4:5mm. 
copper wire is now being laid to the north. This line will in 
time be continued along the new Trans-Scandinavian railway, 
now under construction, to its terminus, Ofoten Fjord, on the 
North Atlantic shore. In the above-mentioned cables, having 
а total length of about 2,000km., there have been used about 
400 tons of bare copper wire, and the cost has been kept 
within the estimated grants. To Sweden it is a matter of 
interest and importance that whereas copper wire had 
formerly to be bought abroad, all the quantity used in this 
case has been manufactured at home, much other material 
being also of Swedish make. 

Visit of the Institution of Electrical Engineers to Berlin.— 
Preliminary arrangements for the Institution visit to Berlin, 
on the initial invitation of the Allgemeine Elektricitäts Gesell- 
schaft and Messrs. Siemens and Halske, are now being made 
by the German Reception Committee, of which Mr. Gisbert 
Kapp is the secretary, and the Council of the Institution will 
shortly send out а circular in order to ascertain the number 
of members of all classes likely to take part in the visit. 
It is proposed that the whole party, starting on Saturday, 
June 22nd, should break the journey at Hanover for one 
night, visiting installations at that place, and should arrive in 
Berlin on Monday, June 24th. In Berlin it is understood 
that visits will be made to the works (among i of the 
Allgemeine Elektricitäts Gesellschaft and of Messrs. Siemens 
and Halske, as well as to installations of special interest. An 
evening entertainment will probably be given by the two 
firms above mentioned. A ladies’ committee will be formed 
in Germany to arrange for the entertainment of ladies accom- 
panying members. The visit to the city of Berlin will terminate 
on Thursday, June 27th. Members of the Institution are, 
however, invited to take part in the meetings and visits of 
the Verband Deutscher Elektrotechniker in Dresden from 


Thursday, June 27th, to Sunday, June 30th. Should, there- 
fore, & sufficient number of members signify their intention 
of joining each group, special arrangement wil be made 
with a tourist agency to supply to those who wish for 
them tickets and hotel coupons at a special rate for the follow- 
ing parties: -A. London—Hanover—Berlin—London. B. 
London — Hanover — Berlin Dresden — London. C. London 
Hanover — Berlin — Dresden — Nuremberg — Frankfurt — 
Cologne—London. The last-named group (C) has been 
arranged to enable members to see the works of Messrs. 
Schukert & Co., at Nuremberg, and of Messrs. Lahmeyer & 
Co., at Frankfurt, to which it is hoped visits may be arranged. 
Those extending their visit in this way could arrive in London 
probably about July Sthor 6th. It is anticipated that the cost 
of the visit, if the reduced rates are available (including rail- 
way fares and hotel expenses, but exclusive of wines and 
extras), need not exceed—for group A, £12 first class and £10 
second class; for group B, £16 first class and £13 second 
class; and for group С, £22 first class and £18 second class. 
These figures are based on the preliminary estimates of a 
tourist agency, to which estimates a certain amount has been 
added for contingencies. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY), Febraary 15th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary General Meeting at Storey's Gate. Paper to be 
read : “ Light Lathes and Screw Machines,” by J. Ashford. 
ROYAL INSTITUTION. 
9 p.m. Evening Discourse. Subject: Electric Waves," by the Right 
Rev. Monsignor Gerald Molloy. 
SATURDAY, February 16th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
11 ат. Students' visit to the Metropolitan Electric Supply Co.'s 
generating station at Willesden. 
WEDNESDAY, February 20th. 
Royat Mtcroscorical SOCIETY. 
Ordinary Meeting at 20, Hanover-square, W. 
RoYaL METEOROLOGICAL SOCIETY. 
7:80 p.m. Ordinary Meeting at the Institution of Civil Engineers, 
Great George-street, Westminster, S. УУ, 
SOCIETY OF ABTS. 
8 p.m. Ordinary Meeting. Paper to be read. Some Features of 
Railway Travelling— Past and Present,” oy F. McDermott. 
INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel, when Mr. А. Н. 
Barker will deliver Lecture II. on Works Management.” 
THURSDAY, February 21st. 
ROYAL SOCIETY. 
4:80 p.m. Ordinary Meeting at Burlington House. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Extra Meeting at the Institution of Civil Engineers. Paper 
to be read: “The Electrical Power Bill of 1900: Before and 
After,” by W. L. Madgen. 
INSTITUTION OF ELECTRICAL ENGINBEBS.—DUBLIN SECTION. 
Meeting at the Royal Dublin Society. 
PRIDAY, February 22nd. 


7:80 p.m. 


PHTSICAL SOCIETY. 

5 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House, Papers to bé read: (1) “ How Air subjected to X-Rays 
loses its Discharging Properties and How it Discharges Elec- 
tricity,” by Prof. E. Villari ; (2) “ On the Propagation of Cusped 
Waves and their Relation to the Primary and Seco ndary Focal 
Lines, by Prof. R. W. Wood; (3) On Cyanine Prisms and 
a New Method of Exhibiting Anomalous Dispersion,’ by 
Prof. R. W. Wood. 


ELgcTRO-HARMONIC SOCIETY. 
S p.m. Concert (Ladies’ Night) at the St. James's Hall Restaurant 
(Banqueting Hall), Regent-street, W. 
RoYAL INSTITUTION. 
9 p.m. Evening discourse by Sir W. Roberts-Austen, F. R. S., on 
“ Metals as Fuels.” 
SATURDAY, February 23rd. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
Students’ visit to the City of London Electric Lighting Co.'s works 
at Bankside, S.E. 
INSTITUTION ОР JUNIOR ENGINEERS. 
2:30 p.m. Visit to the Willesden Station of the Metropolitan Electric 
Supply Co. 
Roya. INSTITUTION. 
2 p.m. Afternoon Lecture I. on “Sound and Vibrations,” by the 
Right Hon. Lord Rayleigh, F.R.S. 
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CONTEMPORARY ELECTRICAL SCIENCE. 


[Compiled by E. E. Fournier D'Arsz.] - 


Anti- (olierers.—Neugschwender's moist gaps between metals 
deposited on glass, though sensitive and efficient as anti- 
coherers, are not sufficiently durable for practical use. Much 
better in this respect are the dry slits scratched in a silver 
film deposited on glass and covered by а thin layer of cellu- 
loid, the so-called Schäfer plates. E. Marx has examined the 
conditions which govern the sensitiveness of these plates. 
He finds that the celluloid film does not penetrate 
into the interior of the gap, being unable to. overcome 
the capillary repulsion. The chief effect of the cellu- 
loid is to prevent the dissipation of the minute par- 
ticles of silver which partly fill up the gap, and whose 
motion under the influence of electric waves is probably one 
of the causes of the temporary increase of resistance. ‘That 
it does not fully account for it is shown by the fact that 
signals can be obtained with an anti-coherer of the form shown 
in the diagram, in which the slit is much widened, and only a 


WENN 2. 


——— 


narrow bridge O-1mm. wide left. These anti-coherers are 
just as sensitive as Branly's coherers, but require no tapping, 
and are much freer from accidental disturbances. 

| [E. Marx, Phys. Zeitschr., J anuary 26, 1901.] 


The Electric Analogue of the Zeeman V [ect.—That an electric 
field has some influence upon the emission of light is an 
article of faith among our most advanced physicists which 
has up to the present remained unconfirmed by actual obser- 
vations. The latter have only extended over the region of 
transparent bi-refracting bodies. The examination did not 
cover the most interesting occurrences which theory predicts 
in the vicinity of sharp absorption lines. Among the effects 
to be observed in this domain, the electric analogue of the 
inverse Zeeman effect is the most anxiously awaited. 
W. Voigt states this effect as follows: A body with fine and 
sufficiently separated absorption lines shows for ordinary light 
traversing it parallel to the electric lines of force (without 
double refraction), a displacement of these lines without 
separation ; while for light traversing it normally to the lines 
of force (with double refraction) it shows a displacement with 
accompanying separation. In the second case one of the 
components of the separated line assumes the same position 
ag the displaced line in the first case. The most general 
theory gives no indication with regard to the second com- 
ponent. But a very plausible special formulation implies 
that the second component has three times the displacement 
of the first. All the displacements are proportional to the 
Square of the effective field intensity. The probability of 
the author’s theory is increased by the fact that Lorentz’s 
elementary theory of the Zeeman effect, by an obvious 
extension to electro-optics, leads to exactly the same result 
as that attained by the author through an application 
of Kirchhoffs law to the inverse Zeeman effect. The 
author overhauls the whole theory, and arrives at an 
estimate of the magnitude of the phenomenon looked for. 
Even in the case of the greatest known electric double refrac- 
tion with very small (п; – 1), with a potential gradient of 
300 volts per centimetre, which is not easy to produce in a 
vapour, the effect to be observed would not exceed the 
20,000th part of the distance between the two D lines. It is 
no wonder that such а minute effect has hitherto escaped 
detection. 

[W. Уот, Ann. der Physik, No. 1, 1901,] 


„„... г 
| Wireless 4 rc-Telephony.—Independently of Duddell's recent 
improvements in the ''speaking arc" (see The Electrician, 


Vol. XLVI., Nos. 8 and 9, December, 1900), H. T. Simon 
has made a number of advances in the construction of his arc 
te radiophone, which promises to place wireless telephony 
with the aid of light, upon а basis of practical success. He 


has confirmed the supposition, advanced by Brown, that the 


intensity of the sound is in direct proportion to the intensity of 
the current upon which the microphone currents are super- 
imposed. This is no doubt due to the fact that the Joulean heat 
is directly proportional to the square of the current strength, 
and that the sounds emanating from the flame are produced 
by variations of its temperature. The author uses a Schuckert 
projection lamp with differential gear, and a current of 
16 amperes to 20 amperes. To increase the distinctness of 
transfer, the change of resistance of the microphone must be 
small. As a receiver, the author uses by preference a selenium 
cell, placed in the focus of a search-light mirror. Experi- 
ments were successful with distances of 20yd., but the 
author expects that Bell’s radiophone limit of 250yd, will 
soon be very considerably exceeded. 


[H. T. Simon, Phys. Zeitschr., January 26, 1901.] 


Conductivity of Positive Light.—The occurrence of internal 
E.M.F.s in а gas traversed by а current makes it, generally 
speaking, impossible to calculate its conductivity according to 
the usual methods, except in the case of the unstratified posi- 
tive light column of considerable length. For in that portion 
of the discharge the transverse conductivity and the gradient 
are constant for relatively large distances, from which we 
may conclude that the gas is in a uniform condition, and 
possesses no internal E.M.F.s. In calculating the conduc- 
tivity it should be borne in mind that it varies with the current 
density, A strong current means a high degree of ionisation, 
and an increase of ionisation, which means an increase of 
conductivity, may go on until all the molecules are ionised. 
J. Stark calculates the conductivity А from the formula 

Ax1052 7. 
a – b) 
where j is the current density, and а and b constants of which 
а is much larger than b This formula implies that for great 
densities X increases more rapidly than j. 
(J. Stark, Ann. der Physik, No. 1, 1901]. 


An Improvement in the Dolometer.—A remarkable improve- 
ment may be brought about in the sensitiveness of the 
bolometer by placing it in a vacuum. F. Kurlbaum found 
that half the heat lost by a black bolometer is radiated away, 
while the other half is lost by convection, and the conduction 
is negligible. Hence, by placing it in a vacuum, the rise of 
temperature due to absorption of heat is doubled, and 
hence also the efficiency is doubled. That is not the 
only advantage, for the air currents produced by the 
heated bolometer, which produce the well-known disturb- 
ances of the galvanometer needle, are also done away 
with. When the bolometer is not black, but polished 
platinum, the advantage is 10 times greater, for in that case 
the loss by radiation is only about th of the loss by 
convection. The vacuum bolometer is, therefore, peculiarly 
fitted for the measurement of Rintgen ray intensities, since 
polished platinum is used for that purpose. Taken together 
with the throttling of the disturbances, the sensitiveness of the 
bolometer would be increased 40 or 50 times. 

LF. KuRLBAUM, Phys. Zeitschr., January 26, 1901.) 


ee ͤſ———— 


Water-Tube Boilers.—A course of five lectures on water- 
tube boilers will be given at University College, Gower-street, 
on Friday evenings during March by Mr. Leslie Robertson. 
Application for admission to the lectures must be made to 
Prof. T. Hudson Beare at the college, and the fee for the 
course is 10s. 6d. To а limited number of engineer appren- 
tices, pupils, and workmen a fee of 2s. 6d. only will be 
charged. The first lecture, on March Ist, will commence 
at 8 p.m. 
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THE FULHAM MUNICIPAL ELECTRIC SUPPLY WORKS. 


[s 


* RESIDENTAL. Frars from £30 to £300 a year, fitted with 
ELECTRIC Lieut, lifts, hot water, and the Most Моревч arrange- 
ments and sanitary appliances. Situate in Sours-Wesr 
Lonpon, within easy distance of the Ciry and West Ехр. 
Excellent rail and omnibus service,” &c., &c. These familiar 
words recur to one on visiting the district which the combined 
refuse destructor and electricity supply works of the Fulham 
Borough Council are to furnish with electrical energy. The 
neighbourhood is covered with flats of all sorts and kinds, 
from the highly aristocratic ones, in close proximity to Hur- 
lingham,'down to the modest two-floor terrace house, the occu- 


FULHAM ELECTRIC SUPPLY 
SYSTEM 


Distributing Mans 
Feeder Maine. 

' Bub Stations 
Arc Lampe. 


Soate of Feet 
590 1 


МАР SHOWING POSITION or MAINS. 


pants of whose lower floor vie with the more pretentious 
« mansions ” of ‘* West Kensington in seeking occupants 
for their suites of rooms up in the sky. The Borough 
covers & fairly large area, lying to the south-west of the 
district supplied by the Brompton and Kensington (formerly 
called the House-to-House) Electricity Supply Co, and 
extending as far as the River Thames. On the north-west of 
Fulham is Hammersmith, and Chelsea just touches one portion 
on the eastern boundary. 

In spite of the large number of flats, the groups of larger 
ones; which constitute the mansions ” wired for electric light 
апа replete with allthe outward signs of modern civilisation 
that could be desired by the most exacting house agents’ 
circular, are yet not so close together as the electric light 
engineer could wish; for, many as they are, they have never- 
theless to be parcelled out over an area of nearly 3 sq. miles. 
Moreover, the same applies to those faithful and useful long- 


hour consumers the large public houses, which are numerous, 
but of necessity at greater distances apart than, for instance, 
in a provincial town of the same population as Fulham (nearly 
120,000). Again, the “ easy distance of the City and West 
End ” has the effect of reducing the number of large shops 
and business houses to a minimum. Thus it is that the 
number of lamps per yard of main is small; and since the 
area cannot be said to have any definite centre of lamp density, 
it is seen that there were several reasons in favour of alter- 
nating-current distribution as against a supply by continuous 
and uni-directional currents. Alternating current has been 
adopted therefore, and in order to be in a position to deal 
with a motor load in an efficient manner, a two-phase system 
has been chosen. 

Before entering into the technical details of the system, 
however, a few historical notes may be ofinterest. For many 
years the question of electricity supply has been discussed by 
the Fulham Vestry, and the differences of opinion on the sub- 
ject have even given rise to considerable friction and heated 
debates during the initiation and progress of the scheme. No 
very definite step was taken, however, to provide a supply of 
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electricity until May, 1895, when а committee was appointed 
on the motion of Mr. W. Б. Sayer, а veteran member of the 
Veatry, to consider the desirability of obtaining electric 
lighting powers with the idea of erecting electricity works in 
conjunction with a refuse destructor. Mr. Tom Green, the 
leader of ‘the Moderate party, was elected chairman of 
the committee, and devoted much time and attention to 
the duties of his position, which he held with conspicuous 
success till the vicissitudes of party warfare and the birth of 
the new Fulham Borough Council necessitated the appoint- 
ment of a new chairman in the autumn of 1900. Mr. Timothy 
Davies was then elected to this important position, which he 
still holds. 

In the autumn of 1895 the committee resolved to obtain 
expert advice on the whole subject, and Mr. F. H. Medhurst 
was appointed to report on the matter generally. The 
recommendations contained in his report were, briefly, that a 
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combined scheme consisting of & refuse destructor, electric 
lighting works, and a disinfector would be a commercial 
success, and that an initial installation should be put down 
on the high-pressure alternating system to supply some 
15, 000 8 с.р. lamps. The Vestry, therefore, obtained a pro- 
visional order in the summer of 1897, and soon afterwards а 
deputation visited various towns with the object of satisfying 
the Vestry as to the desirability of the proposed combined 
scheme. 

The result of these investigations was that in April, 1898, 
Mr. Medhurst was instructed to prepare the necessary 
detailed plans and specifications for a combined scheme to be 
erected on an excellent riverside site which the Vestry had, 
with commendable foresight, acquired a year or во previously. 

In view of the growing demand throughout the country for 
electric light and power it was considered desirable to increase 
the capacity of the station beyond that originally proposed, 
and it will now, exclusive of spare plant, supply a total of 
30,000 8 c.p. lamps. 


that the consulting engineer's recommendation was set aside 
and the present contractors chosen. However, all has pro- 
ceeded happily with the carrying out of the contracts, and the 
works are to be formally opened and will commence supply on 
Thursday next. 

Site.—The generating station is situated on a site in the 
Townmead-road (see map), having an area of about 4 acres 


and а frontage to the Thames of 870ft., protected by a massive 
quay-wall. е present works cover but a small portion of 


the site, and there is, therefore, ample space for the extensions 
which will no doubt be necessary at no distant date. 
Buildings.— The general arrangement of the buildings is 
illustrated in the plan opposite. Externally the bui are of 
red brick with relieving bands of white Suffolk brick. The 


boiler and engine rooms stand parallel to each other and at 


right angles to the river, the offices standing between the end 
of the engine room and the river wall. The offices, therefore, 
face the river, and comprise the following apartments on the 
first floor :—Chief engineer's office, assistant engineer's office, 


GENERAL VIEW OF ONE SIDE OF BOILER AND DEsTRUOTOR HOUSE, SHOWING THE Backs oF Four BOILERS, GROUP or THREE DESTRUOTOR CELLS, 
TiPPiNG PLATFORM, AND ECONOMISER. 


The capital outlay amounts to over £100,000, and the | chief clerk’s office, general office, attendants’ room, а lavatory 


contracts entered into are as follows :— 


Buildings, comprising destructor house, engine-room, offices, 
and transformer chambers, also а small building for public 


disinfecting purposes (F. G. Minter, Westminster) ............ £22,970 
Refuse destructor, steam- raising plant, inclined roadway, and 
chimney shaft (Horsfall Destructor Co.) 2 16 760 


Generating plant, including steam-pipes, condensing plant, 
mains, &c., and apparatus for the above-mentioned disinfector 
building (General Electric Co.) 

Additional contracte for the supply of coal-handling plant, and meters, 

well-sinking, extra foundations, and engineering expenses increase the 
total to £108,000. 


We need not allude here at length to the disputes which 
took place before the final award of the contracts. The pro- 
ceedings of the Vestry with regard to the electric supply 
scheme have been reported fully in our columns from time to 
time. It will be remembered that at first another firm’s tender 
for the generating plant was recommended for acceptance, and 
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ìt was only after repeated discussions and communications 


and bath room. "There is also a testing room on the first 
floor of this block, and on its ground floor there are stores, a 
meter testing room, workshops for light work and repairs, 
the water-softening and filtering room with the well-pump 
driving gear. Beneath this block of offices is also the pump 
room, both these latter rooms being reached from the engine 
room. Access to the offices is from outside. A corridor 
leads directly from the offices to the switchboard gallery, and 
a window in the assistant, engineer's office affords a complete 
view of the engine room. | 
Destructor House and Steam- Raising Plant.— The destructor 
and boiler-house is a lofty building 85ft. high to the springing 
of the roof, 187ft. in length, and 87ft. wide. It contains 12 
destructor cells with room for an additional four cells. The 
present cells are arranged in two groups of six each on either 
side of six Babcock and Wilcox boilers, and are capable of 
destroying efficiently 120 tons of refuse in 24 hours. Over 
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the*boiler-firing floor, and extending from end to end of the | mechanical stokere, which are electrically.driven.* An open- 
building, is the tipping floor, to which the carts are brought | ing behind the bridge of each boiler leads the destructor gases 


for the purpose of discharging their loads on to the tops of 
the group of cells, where the refuse is fed into the furnaces. 


The tipping-floor is arranged to allow of the storage of а : destructor or be fed with coal. 


WAS Sr << 4 КЛУМ 
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considerable quantity of refuse so that the working of the 
plant may be continued without interruption. Access to the 
tipping floor is obtained by means of an inclined roadway 
having a gradient of about 1 in 14, at the foot of which there 
is a weighbridge and house where an account will be kept of 
the weight of refuse brought in. 


FRONT OF THE BOILERS, SHOWING ONE DESTRUCTOR CELL IN THE 


FOREGROUND. . 


The destructor furnaces are of the stahdard Horsfall type, 
each having a grate area of 30 sq. ft. The boilers are of 
the Babcock and Wilcox water-tube pattern, each having a 
heating surface of 1,284 sq. ft., and provided with Vicars 


SECTION OF HIGH-SPEED MusaBAvE; ENGINE. 


in, the flue to this opening being provided with а suitable 
damper so that the boiler may be heated at will from the 


Provision has also been made 


for firing the boilers by hand in the event of interruption in 
the working of the mechanical stokers, and forced draught 
induced by steam jets has been applied to each boiler. 
Each boiler is made up of seven sections of tubes, each section 
being composed of eight tubes in height. The tubes are 4in. 
in diameter by 18ft. long, and are connected at the ends to 
the well-known continuous staggered headers, the tubes being 
fastened in them by being expanded. Each header is pro- 
vided with hand-holes placed opposite the end of each tube to 
permit of cleaning, and removal and renewal of tubes. The 
sections of tubes are connected at each end to a steam and 
water drum 48in. diameter and 28ft. long, and at one end with 
& mud drum for collecting deposit. The boilers. are con- 
structed for a daily working pressure of 16010. per square inch. 

The refuse is fed into the destructor furnaces through 
charging openings on the tops of the blocks of cells, as 
mentioned above, the refuse itself closing the openings when 
the operation of charging is complete, and thus obviating the 
necessity for doors on the tops of the furnaces. Each furnace 


is provided with a sloping firebrick hearth on which the refuse 


rests before being drawn forward from below on to the grate 
bars. The grate bars have fine spaces between them. and are 
made all in one length, so that there is no obstruction to the: 
clinkering tools in traversing the length of the bars. The 
furnace crown is composed of special fire-resisting blocks, 
specially mixed and burned, capable of standing not only high 
temperatures, but rapid changes of temperature. At the sides 
of the furnaces, and extending about 8in. above the grate bars, 


аге cast-iron side boxes through which the whole of the air 


for combustion is passed. These boxes serve the double pur- 
pose of heating the air for combustion, and at the same time 
protecting the sides of the furnaces from the under- 
mining action which takes place with brick sides, and is 
caused by the clinker adhering to the brick. Each of 


these side boxes is provided with a valve, controlled from the 


front of the furnaces, and openings for the delivery of the 
mixed air and steam, forming the blast, into the ashpit 
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underneath the grate bars. The air for the blast is drawn | up {о a certain point, but it is, of course, not anticipated that 
from above the charging decks of the furnaces, through large | they will suffice at large loads. There will thus be consider- 
hoods, by means of powerful steam blasts, and thus ventila- able consumption of coal in the boiler furnaces and a coal- 
tion of the upper part of the destructor house is assisted, and ; handling plant is being put down. The coal will be brought 
any smells arising from the refuse on the decks are partially | to the station by water, and will be raised from the lighters 
drawn off and passed into the furnaces. The steam trumpets | alongside the quay by a steam crane fitted with a Hone's 
by which the blast is promoted are of the Horsfall Company's | patent grab. It will then be dropped into an Ingrey weighing 
special construction, with flat steam jet apparatus. The | machine, which automatically weighs, records and discharges 
blasts force the air into longitudinal air passages extending the loads and adds up the successive quantities passing through 
under the furnaces and communicating by means of the valves | the machine. After being discharged from the shoot of the 
above described with the side air boxes of the furnaces. There , weighing machine the coal is conveyed to the top of the bunker 
is a single outlet for the products of combustion from each | by an electrically-driven elevator (supplied by Messrs. Barry, 
furnace, placed in the crown of the arch at the front of Henry & Co.), whence it is deposited in different parts of the 
the furnaces in such a manner as to draw off the bunker through shoots. 

escaping gases over the hottest part of the fire, thus The clinker is drawn from the furnaces into iron skips 
cremating them before they leave the furnaces. The unburnt | carried on an overhead railway by which it is conveyed to the 
gases which have been given off by the refuse drying at the wharf alongside the river. Two Green economisers, each 
back of the furnace are thus subjected to a temperature of | having a heating surface of 1,920 sq. ft. are erected between 
from 1,800°F. to 2,000°F. before passing away to the flues. the boilers, and there is a dust-catcher near the chimney. 


ExcITER Sers. (The Door at the end of the Gallery leads to the Boiler and Destructor House.) 


The exhaust openings from thefurnaces lead into flues, which | A by-pass is provided to carry the gases to the dust-catcher 
in turn open into а main flue running the whole length of | directly, when it is not desired to employ them for heating the 
both blocks of cells and the hattery of hoilers between them, | boilers. The dust-catcher is a large circular brick chamber 
the flue being on ground level under the blocks of cells, but | lined with firebrick, with a domed roof of the same materials. 
below ground level under the boilers. The furnaces are pro- It is partly seen on the extreme right of our larger illustration 
vided with massive steel buck stays and tie bolts, and with | of the destructor house. The structure is strengthened by 
cast-iron cleaning and clinker doors, the latter being lined | massive iron rings and buck-stays, and is so constructed as to 
with firebrick. The clinker doors are of the balanced type, | cause the gases to swirl round rapidly within it in such a way 
and are so arranged as to open the whole width of the furnaces | as to throw off the dust which they carry along with them by 
at once. Branch flues with dampers are provided from the centrifugal force. Cleaning doors are provided for the removal 
main flue to lead the gases into the furnaces of the boilers, | of the dust at any time without stopping the furnaces. 
and also by-pass flues, by means of which the hot gases can The chimney, which was also built by the Horsfall 
be led past the boilers to the chimney. The dampers in the | Destructor Co., has a height of 100ft., and an internal 
hottest parts of these latter are swivel dampers of a special | diameter of 8ft. It is octagonal is form, and is lined 
design, being kept cool by means of water circulation. throughout with firebrick. 

The destructor gases alone will be able to furnish sufficient | It is estimated that the amount of refuse passed through 
steam to maintain the boiler pressure at 160lb. per square inch the destructor per annum will be approximately 40,000 tons, 
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and its calorific value is placed at one-twentieth that of good 


steam coal. The Borough Council therefore expects to save 


the cost of 2,000 tons of coal per annum. 


Pipework and Water Snpply.— The system of steam pipes 
consists of a 9in. diameter ring main, with a branch to each 
steam alternator, and an auxiliary ring main of 34in. diameter, 
Wbich supplies the three exciter engines and feed pumps. 
The steam pipes are of lapwelded steel with mild steel flanges 
and are supported on roller bearers. Provision has been made 
for expansion by the adoption of copper bends, and the range 
is drained by means of six separators of Holden and Brooke's 
manufacture, which are connected to steam traps discharging 
to the feed-water tank, the traps being fitted with three-way 
cocks and by-passes to allow of inspection. The main 
exhaust pipe is of cast-iron, 24in. in diameter. 

The exhaust steam from the exciter engines is taken by 
cast-iron pipes Gin. in diameter to a Royle’s feed-water heater 
situated in the pump-room, to which the exhaust from the 
feed pumps is also led, the heater being arranged with a by- 
pass to allow the engines to exhaust directly to the atmosphere 
when this is desired. 

River water is used for condensing purposes, but it was not 
considered suitable for boiler feed. An artesian well was, 
therefore, sunk to a depth of 500ft. (the work being carried 
out under a separate contract by Messrs. A. C. Potter & Co.). 
At this depth it reaches the chalk. This well supplies all 
water required for the boilers, but there are the town mains 
in addition as a stand-by. The well-bore is uniform through- 
out with a diameter of 93in., and is lined with steel tubes to 
a depth of some 800ft. 

The pump barrel is 7}in. diameter, and is placed at a depth 
of 165ft. from the surface with 30ft. of suction pipe, the still 
water level being 104ft. from the surface. 

The pump is driven through spur gearing by an E. C. C. 
14 в.н.р. motor. The water, whether taken from the well or 
town mains, will be softened by the apparatus described 
below, and led to an underground reservoir in connection 
with the latter, having a capacity of 35,000 gallons. Thence 
it flows by gravity to the feed tank in the pump-room. There 
is also a direct connection between the town mains and feed 
tank to meet emergencies. Two vertical Weir pumps are 


installed for boiler feed purposes, each pump being capable of 


delivering 4,000 gallons an hour. A duplicate system of feed 
pipes has been arranged, the water passing in one case through 
the feed water heater, and then the two economisers in 
parallel or through the economisers alone, and in the other 
case direct to the boilers. The feed pipes are of wrought- 
iron, 34in. diameter, with heavy cast flanges and copper bends 
to the boilers. 


Water-Softening Process.—The water-softening plant above 
referred to treats the water by Olark’s process carried out on 
the “ Atkins” system, named after the inventor, Mr. W. G. 
Atkins, whereby a certain quantity of caustic lime is added 
to the water, mixed with it, run into large tanks, where the 
chalk is precipitated, and finally filtered. The plant is 
capable of dealing with 8,000 to 10,000 gallons of water per 
hour. The guarantee requires that any intelligent workman 
can operate the plant, and that water with 15 or less degrees 
of hardness must be softened so that the hardness is reduced 
to less than one-half grain of carbonate of lime per gallon if 
required. The plant, whose arrangement is illustrated on 
р. 618, consists of the following parts :— 

1. A lime slaking, straining and storing machine. 

2. A cylinder in which lime water is formed. 

s A “mixer,” being a shallow trough fitted with baffle 
Plates. | 
4. А cistern in which the actual softening takes place. 
b. А filter. 


The method of working is as follows: The lime is deli- 
vered directly into а hopper, which forms part of the lime- 
slaking machine. The machine is set in motion, and in a 
few hours sufficient lime to last three weeks is automatically 
reduced to the form of cream of lime, and stored in a mill 
under the hopper. This mill is fitted with stirring arms and 
a self-cleaning strainer ; about once a day the cream of lime 


is stirred, and a certain quantity pumped into the lime water 
cylinder. A jet of water is admitted at the bottom of 
this cylinder, and passes out at the top as a satu- 
rated solution of lime water. It is then conducted to 
the mixer, where it is joined by the hard water. There 
are two specially constructed regulating valves by which any 
desired quantity of hard water and the correct proportion of 
lime water can be adjusted, and both supplies can be turned 
on or off without interfering with the other. Whilst flowing 
through the mixer, the lime water and hard water mix auto- 
matically in a few seconds, and the water is delivered into 
the softening cistern, which is always full, and where water is 
always flowing through. It is during this period that the 
actual softening takes place, which may be described thus :— 
Chalk is dissolved in water by carbonic acid gas, forming 
bicarbonate of lime, When quick-lime is added the gas 
releases the chalk, which, together with the lime, is precipi- 
tated. The chalk being no longer in solution, the water is 
now soft, but excessively turbid owing to the deposit. This is 
removed by filtration. ö 

The filter consists of a series of hollow discs covered with 
cotton filter cloth. The discs are secured to a hollow centre tube, 
and the tube and dises mounted inla cistern. The water is admitted 
to the cistern, filters through the cloth, leaving the deposit on 
the outside, passes inside the hollow discs to the centre tube, 
and is delivered outside the cistern. When cleaning is 
necessary, usually once a day, the discs and tube are revolved 
by means of gearing provided for this purpose, jets of water 
play on the discs, and the deposit which has been arrested is 
washed off in a few minutes, passes down a waste pipe, and 
filtering can be resumed. The advantages claimed by this 
system of filtering are that the filtering medium is cheap, it 
is arranged vertically, and takes up little room, and is readily 
cleaned by mechanical means. 


Engine-Reom Plant.—The engine room is 110ft. long, 42ft. 
wide, and 80. in height to the springing of the roof. The 
walls are entirely faced with white glazed bricks, relieved 
by bands and string courses of salt glazed bricks. The floor 
is paved with mosaic work, with hand-laid borders. A special 
feature of the room is the absence of all pipe work, this being 
arranged under the floor level. A gallery runs round two 
sides of the room, and carries the main switchboards and a 
switchboard attendant's office. Space is left at one end of the 
room for an extension engine and dynamo. Two entrances to 


the destructor house are provided from the engine room, one 


from the gallery and one from the floor, and these will be 
carefully protected by double doors and glazed screens, with 
the object of keeping out dust. | 

The steam alternators are three in number, each ‘set con- 
sisting of а two-phase generator of the flywheel type coupled. 
directly to a horizontal compound condensing engine. The 
engines are of the slow speed Corliss type made by Messrs. 
J. Musgrave & Sons, and each is designed for 450 B. H. p. when 
supplied with steam at a pressure of 13010. per square inch at 
the engine stop valve and a vacuum of 24in. of mercury in the 
exhaust pipe, the governor being specified to control the speed. 
within 8 per cent. from no load to full load, and to be adjust- 
able whilst running to vary the speed 5 per cent. about the 


mean speed. 
The H.P. and L.P. cylinders are of 17in. and 83in. diameter 
respectively, with a stroke of 8ft. Gin., and the engines runfat 


.98°7 revs. рег min. The cylinders are all fitted with Messrs. 


Musgrave’s usual Corliss valves and valve gear, the steam 
valves of the H.P. cylinder being controlled direct from the 
governor, while the valves of the L.P. cylinders are arranged 
„ by hand. All the Corliss valves are double 


ported. | 

The three two-phase generators are of the well-known 
Oerlikon design, but were constructed by the General Eleotric 
Co. at their Manchester works. Esch generator is capable of 
giving a normal output of 800kw., each of the two sets of 
coils being capable of giving 150kw. at all E.M.F.s from 
2,800 to 8,000 volts at the terminals of the machines. The 
machines will also run continuously for two hours overloaded. 
at 830kw. The speed, as already stated, is 98:7 revs. per min. 
and the frequency 50~ per sec. 
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The energy stored in the flywheel when running at its 
normal speed is 1,800,000 foot pounds. The field-magnet poles, 
with their windings, are fixed on the periphery of the fly- 
wheel. The poles are laminated, rivetted together, and fixed 
to the flywheel rim by means of steel wedges, the latter being 
securely fastened to th» flywheel by strong bolts passing 
through its rim. There are 64 laminated poles on each fly- 
wheel, wound with round copper wire, the exciting current 
being brought to them through two slip rings. The diameter 
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fastened securely in the slots by means of strong fibre wedges. 
In our figure giving a general view of the engine room, the 
upper sections only of the shields covering the end of the 
windings are in place. The two series of windings are quite 
independent, and their four ends are brouzht out to terminals 
from which the current is carried to the switchboard. 

There are three continuous-current dynamos, which were 
also made by the General Electric Co., for exciting and light 
and power supply in and about the works. Each is capable 
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GENERAL ARRANGEMENT OF WATER-SOFTENING PLANT. PLAN AND ELEVATION, 


over the poles is about 14ft. The necessary current for 
exciting the field coils is obtained from the continudus-current 
dynamos driven by high-speed engines. | 

On the inner circumference of the stationary armature are 
spaced 256 slots, which carry the copper windings. These 
windings are arranged to form two circuits, one for each 
phase. The windings of the ono circuit have straight ends, 
whilst those for the other circuit have bent ends, as is the 
usual practice. The insulation between the coils and the iron 
frame is efficiently effected by mica tubes, the coils being 


of giving an output of 600 amperes at 100 to 110 volts 
at a spaed of 460 revs. per min., and each is directly coupled 
(on one bedplate) to a high-speed enclosed type compound 
engine of Messrs. Musgrave’s make. 

These engines are almost, if not quite, the first fast-speed 
engines of this pattern supplied by Messrs. Musgrave for 
dynamo driving. The cylinders are 9in. and 14in. diameter 
respectively, 8in. stroke, run at 450 revs. per min. and work 
non-condensing. Аз seen in our sectional view, the engine is of 
the enclosed side-by-side type, and is provided with large oil- 
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tight doors. The cylinders are mounted on the top of the 
standard, and are fitted with piston valves as seen, the high 
pressure valve being controlled by a throttle governor on the 
Pickering principle. The high and low-pressure cylinders are 
made in one casting, with the receiver cast on in the form of a 
belt. Separate liners are forced into the cylinder barrels and 
valve chambers. Separate eccentrics are used for working 
the valves so that each valve can be adjusted by its own 
eccentric. The piston rods are forged with the sockets, and 
no ecrew or cotter is needed for securing them. 

The crank shaft and cranks are of Siemens steel forged in 
one piece, the cranks being placed at right angles and 
balanced, and the crank shaft pedestals are cast with the 
foundation-plate and fitted with bell metal steps lined with 
white anti-friction metal. A system of forced lubrication is 
employed, and all the working parts are lubricated by this 
system without moving joints. The engine is fitted with all 
the usual drain tap pipes, relief valves, sight feed lubricator, 
water catcher, and stop valve. As on the larger engines, the 
cylinders are covered with planished steel casings. 

The dynamos, either of which are large enough to supply 
the exciting current necessary for all three alternators, are 
 ghunt-wound, having four poles with cast-steel yokes, whilst 
the armatures are of the slotted type with former-wound coils 
placed in the slots. The commutator is built up of hard- 
drawn copper, and is fitted with carbon brushes, and the 
machine is built to conform with the usual specification as to 
temperature and fixed position of brushes. _ 


Arc-Lighting Plant.—There are two arc-lighting circuits, 
shown o and e on the map, with 43 or 44 lights on each circuit. 
These are supplied by three Ferranti rectifiers of the standard 
50-light pattern, which are placed in one corner of the engine 
room under the stairway. There is space for a fourth, although 
at present one of the three is a stand-by. The switchboard in 
connection with these is of the usual type constructed by 
Messrs. Ferranti for this purpore, and it is fixed on the wall 
beside the rectifiers. It is arranged for three circuits any one 
of which can be fed from any one of the rectifiers. 


Crane.—A 15-ton overhead crane traverses the engine-room 
from end to end. | 


Condensing Plant.—The three steam alternators are fitted 
with Körting ejector condensers placed partly above the engine 
room floor level and partly in the pipe trench. А branch is 
run from each condenser to the main exhaust pipe, in which 
is fixed a Blake and Knowles automatic exhaust valvé to 
enable the steam to reach the atmosphere in case of any 
failure of the condensing plant. Each condenser is required 
io give а vacuum of 24in. of mercury when dealing with 
10,0001b. of steam per hour. The condensers are supplied 
with water from a large tank, placed on the roof of the pump 
room, and kept filled by three motor-driven centrifugal pumps of 
18 B.. p. each, running at 1,200 revs. per min., the motors 
being of the General Electric Co.'s make. These pumps are 
placed in the pump room, and are each capable of delivering 
38,000 gallons of water per hour with a total lift of 48ft. at 
low tide. 

The supply pipe to the condensers is 14in. diameter, and is 
carried on brackets fixed to the wall of the destructor-house 
with 9in. diameter branches to each condenser. The water 
returns to the river through cast-iron pipes discharging over 
a concrete apron on the foreshore. The condensing water is 
drawn from a closed sump made of piles on the foreshore, but 
as water could not be obtained from this sump at all states of 
the tide, a line of 24in. cast-iron pipes was run out into the 
river for a distance of 170ft. These pipes have spherical 
joints to allow of some slight play and terminate in a cast- 
iron sump which is always submerged. 

In order to clean this second sump and its line of pipes of 
the river mud which is expected to collect in it, arrangements 
have been made for discharging the contents of the overhead 
tank already referred to into the pipes, when required. It is 
anticipated that the powerful flush that will thus be obtained 
will have the desired effect. 


Main Switchboards.—The high-pressure switchboard for 
controlling the 8,000-volt two-phase currents is of Messrs. 


Ferranti's standard pattern, and is placed in the gallery 10ft. 
above the engine room, as seen in one of our illustrations. 
It consists of 16 panels, providing for the six circuits of the 
three two-phase alternators, two rectifier circuits, and the 
testing cireuit, and there is one spare panel. The controlling 
gear for the alternators is fixed below board on the regulat- 
ing table, the alternators are regulated by open type rheo- 
stats in series with the field. The present exciter board is 
only a temporary one, and the General Electric Co. is 
replacing it with one of its newest design. Regulation of 
the exciter fields will take place at this board, from which 
also the light and power circuits of the works are to be con- 
trolled. In connection with the high-pressure board, a Ferranti 
plug testing box has been fitted, from which leads are run to 
the instrument room. Plugs can be inserted in the box and 
connected to any panel on the high-pressure board for making 
insulation tests. There are three Ferranti wattmeter panels, 
one for each alternator. Two wattmeters are fixed on each, 
with cut-outs, transformers and fuses, there being one record- 
ing wattmeter in each phase. Kelvin instruments are employed 
on the switchboards. 


THE FERRANTI RECTIFIERS. 


One terminal of each phase is permanently earthed to the 
earth bar of the switchboard in the usual manner, and of 
course the switch and fuse connections are all on one pole 
only. The synchronising contact is made in connection with 
one phase only of each alternator, the handles of the two: 
switches of each alternator being joined by a cross-piece. 

All the principal connections between the machines and the 
switchboards run beneath the floor, and are of rubber 
insulated cable which, in the case of high-pressure mains, is 
also lead-covered. 

Mains and Sub-Stations.—The two-phase high-pressure- 
current is lead by means of pairs of concentric lead-covered 
cables to five stations. Here it is transformed down to 
200 volts each phase in stationary transformers and distri- 
buted at that pressure to the consumers. In the low-pressure 
cables, the phases are also kept apart, and one employed 
on each side of the street. If a motor is required, a 
service line is run across the street and both phases are 
brought in. The high-pressure feeders, running in pairs of 


| concentric cables whose outers are earthed at the station 
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switchboard, may be traced out on the map as follows: 
A 7/14 feeder runs to Munster-road, where it divides, 
7/16 cables being ''swallow-tailed '" off at either side to 
the sub-stations 1 and 2. То No. 3 sub-station there is a 
7/15 feeder, consisting, as in all cages, of a pair of concentric 
cables, and to No. 4 а 7/14 feeder. The latter is tapped to 
supply No. 5 sub-station. To avoid confusion in the map, 
owing to the small scale, the course of the feeders is merely 
shown by one dotted line whether one or more feeder runs 
down the street; but the above explanation makes the 
arrangement quite clear. Streets in which there are dis- 
tributors are shaded, and it is seen that there are no 
distributors in close proximity to the works. The arc-lighting 
circuits, which are independent, have already been referred to. 

All the cables have been supplied and laid by the British 
Insulated Wire Co., and they are lead-covered and drawn into 
Doulton ducts under the footpaths and into cast-iron pipes 
‘where under roadways. At road crossings, however, wrought- 
iron pipes embedded in concrete have been used, special 
reducing pieces of Doulton ware being employed for gradually 
changing the shape of the way from the square to the 
round form. B. I. W. service and network boxes are made 
use of, the type with brass sleeves for plumbing to the lead 
of the cable having been chosen. The boxes are filled up 
with compound. Spare ducta have been provided liberally for 
future extensions. 


JOHNSON AND PHILLIPS HIGH-PRESSURE SWITCH EMPLOYED IN 
SUB-STATIONS. 


There are at present five sub-stations, each of which con- 
tains two 50kw. transformers, one for each phase. Messrs. 
Johnson and Phillips have supplied the transformers and built 
and equipped the sub-stations. The switching arrangements, as 
well as the transformers, are placed in watertight cases, all 
iron work is earthed, and a Cardew earthing device fitted to 
each transformer. Due provision has been made for ventilating 
the sub-stations, which are lighted with incandescent lamps 
supplied off the low-pressure bars in the switch-boxes. The 
chambers themselves are well designed and are sufficiently 
large for their pair of transformers. Being lined throughout 
with white glazed bricks they present a clean and wholesome 
appearance. 

We give an illustration of one of the high-pressure switches. 
The box itself is of cast-iron lined with micanite. The high- 
pressure concentric feeder enters through the lower right-hand 
gland, the outer conductor being connected to the upper right- 
hand switch contact and the inner to the corresponding 
contact on the extreme left. The connection to the trans- 
formers enter through the smaller glands on the top. On 
turning the handle fitted to a spindle coming through the 
bottom of the box the cross-bar making the two contacts draws 
away sharply. The brake of the switch itself appears small, 
but is said to be effective. The cross-bar carries the fuses, 


which are contained in ebonite reels fitting into spring 
contacts on the bar. | | 

The low-pressure box has glazed doors, the fittings consist- 
ing of a pair of'bus bars mounted on a marble base. The 
cables enter through glands, and the connections are made 
through convenient switch-fuses with substantial stoneware 
handles. 

Street Lamps.—The public lighting ів by 86“arc lamps, 
carried on posts of ornamental design, bearing the borough 
arms, and run in two circuits of about half the number on each. 
The lamps are 12-ampere 82-hour double carbon lamps of the 
General Electric Co. (Ltd.) standard type, fixed about 256. 
from the ground. Brackets are also provided on each post 
for two 32 c.p. incandescent lamps, which are automatically 
switched on by Edmunds’ switches when the aro lamps are 
switched off or fail. 

Station Lighting.— This has been carried out by Meesrs. T. 
L. Hellyar, a local wiring firm. Exoept in the offices, the 
cables are carried in watertight ‘‘ Simplex steel conduits. 
There are six distribution boards, to which the current is 
transmitted from the works lighting board, placed under the 
switchboard gallery in the engine room. The inclined road- 
way and destructor house are lighted by eight 12-ampere 
Brockie-Pell arc lamps, four similar lamps being suspended 
from swivelling brackets, two on either side of the engine 
room. There is also a large number of incandescent lamps, 
and wall plugs have been provided at all points where hand- 


lamps will be required for inspecting and cleaning purposes. 


Consumers.—The charge for lighting purposes is 5d. a 
unit, and for motive power 24d. a unit during the hours of 
daylight. . The meters employed are of three types, Hookham, 
Thomson, and Aron. No meter rent will be charged. Ко 
' free wiring contract has been entered into, but it is 
satisfactory to note that the number of applications for 
energy already amount to an equivalent of some 10,000 8 с.р. 
lamps. This includes a number of lift motors. 

Staff.— Mr. Russell F. Ferguson has acted as clerk of the 
works during their construction, and was last July appointed 
to be chief engineer and manager on their completion. He is 
assisted by Mr. Meek (destructor superintendent), Mr. H. H. E. 
Wood (mains superintendent), Messrs. J. Morris, A. Murdoch, 
and S. C. Shepherd (assistant engineers), and Mr. Liddell 
(chief clerk). We wish to express our thanks to Mr. Ferguson 
and his staff for the facilities they afforded us to inspect 
everything and take photographs. The General Electric Co. 
and Mr. Medhurst kindly furnished us with copious notes on 
the plant, and the company’s engineers showed us every 
attention, and spared no pains to enable us to acquire 
complete information. We are also indebted to the other 
contractors and sub-contractors for particulars concerning 
their plant. 


UPON THE SIFTING OF MIXED CURRENTS. 


[BY AN OCOASIONAL CONTRIBUTOR. | 


By a mixed current is meant one of a type represented by 
Ce c sin pt when C and с are constants, р is a constant propor- 
tional to the inverse of the period, and t is time; in brief, 
а direct and alternating current in the ваше conductor. 
Most instruments suitable for alternating currents are 
applicable to direct currents, e.g., a dynamometer, a hot-wire 
voltmeter, &c. In consequence of this, such instruments 
applied to mixed currents will be affected by both the direct 
and the alternating current. 

An instrument for direct current only, such as a galvano- 
meter of the coil and magnet type, of which either the coil 
or the magnet is movable, will not be affected by alternating 
currents, and will only measure the direct portion С, if 
applied to mixed currents. Now, suppose that there are two 
such currents of one period. | 

Ce in pt, 

В +b sin (pt — pk), 
in which & will represent the difference in time between 
corresponding phases of the two currents, or pk the actual 
difference in phase in circular measure. 


THE ELECTRICIAN, FEBRUARY 15, 1901. 


Suppose one of these currents passed through one coil of а 
dynamometer, the other through the second. Then the read- 
ing of the instrument will be proportional to the integrated 
product of the two expressions. Thus, adopting the notation 
that JD, is the dynamometer reading of an instrument so 
dituated, and performing the integration in question, we shall 


obtein . bo 
í bD. = BC + 9 cos nk. * 0 è & е: (1) 
If the current in one of the conductors is passed through 
both the ceils. of:the same dynamometer, we can obtain the 
reading of the instrument by putting 
В=С, bc, pk = 0. 


Thus, { | „D. =B°+ zs e œ | e e e oc (2) 


n D. O.. 00 

Now B and C, as I have pointed out, may both. be measured 
by galvanometers. ~ 

So it appears that a | 

бо, be 

9 


b2 ? 
2 = 5р, -P?, 


cos pk = bD, - BC, 


c? | | 

. € == cl) 5 С?, 

we : 

and hence all the various circumstances connected with the 
alternating portion of the currents may be determined by the 
methods which have been pointed out for pure alternating 
currents, taking care to subtract from the dynamometer 
readings the products of the constant parts of the current in 
each coil. For instarice, the difference of phase is given Бу 
BM Cos FF 

eee ур, BCD,- CY 

A very convenient form of voltmeter; applicable in casos of 
mixed currente, consists of a galvanometer, of coil'and magnet 
type, and a hot-wire instrument connected in-series. 


The hot-wire instrument will give E? + > ; е galvano- 


meter will give E, 
In these expressions, E is the constant part and e the 
éonstant factor of the variable part of the P.D. 
Tze above subject may now, perhaps, excite some interest, 
as the interesting experiment of Mr. Duddell's, in producing 
an oscillation in an otherwise direct current by means of a 
condenser and an arc light, involves such mixed currents. 
Mr. Duddell remained in doubt as to the difference of phase 
between the current in the arc and the P. D. of the terminals. 
Suppose that in the formula for cos pk the letter b refers to 
the condenser branch, and the letter с to the aro branch. 
Then obviously В 0, if the condenser does not leak, 


bD 

And (PT 
| | T) "ср. ы C?) E 
and in this case C may be measured by a galvanometer in the 
main circuit from the dynamo. Now if Mr. Duddell is right 
in supposing that the time is set by the condenser circuit, to 
which opinion I do not in this Paper necessarily subscribe, 
then the current in the condenser circuit is in phase with the 
P. D. at its terminals, and consequently the angle pk will be 
the phase difference between the P.D. and the current in the arc. 

Again, under the same supposition that the condenser 
braneh sets the time (is, in fact, the musical conductor) the 
power in the arc circuit may be measured thus: Let E be the 
constant part of the P.D. at the terminals. Then EC is the 
portion of the power required for the constant conditions, and 
each factor may be measured by coil and magnet instruments. 

The part due to the variables is rx »D,, where r is the 
resistance of the conductors in the condenser branch. 

Hence the power in the arc circuit is, in this case, ECT, D. 
dm mentioned before, C may be readin the main circuit from the 

amo, 


cos pk = 
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If we do not make the supposition regarding the setting of the 
time the power in the aro circuit has a different expression—~ 
viz., EC - B,D, + C*R - 7,0, when a refers to the main circuit 
and R is its resistance. | 

А comparison between the two expressions would settle the 
question experimentally. | 


X-RAY WORK AND THE SIEGE OF LADYSMITH. 


At the meeting of the Róntgen Society on "Thursday, Jan. 26th, 
the Secretary read a Paper by Lieut. and Quartermaster Bruce 
R. A. M. C., on ‘Experiences of X-Ray Work during the Siege of 
Ladysmith.” The Paper related to the author's practical experiences 
only, and avoided.all scientific and technical surgical details, and it 
was particularly interesting as furnishing an account of the manner 
in which X-ray work was attempted and carried out under actual 
fire and in an Invested town where no supply of electrical energy 
was available. Lieut. Bruce expected to find the latter fact particu- 
larly troublesome, but from experience up the Nile he knew that it 
would be useless to take the specially constructed bicyele for driving 
the dynamo which had been employed there. It would be well- 
nigh impossible to get men to drive such a contrivance with their 
feet for more than half-an-hour, as the power necessary for charging 
six cells was equivalent to that required to ascend a very steep ji 
on an ordinary cycle. The apparatus the author took with him con- 
sisted of an Apps-10in. portable coil with separate break, two four- 
cell batteries, six single cells, а dynamo without any means of 
driving it, MéKenzie-Davidson localising apparatus, a ‘supply of 
Deane's tubes, a specially-made screen, also made by Mr. Deane, à 
small kit of repairing tools, and the usual photographic appliances. 

Lieut. Bruce reached Piétermaritzburg without mishap, and had 
his batteries charged up at the Royal Hotel. On travelling by train 
feom Pictermaritzburg he had noticed that the train was lighted elec- 
trically, and, learning that large batteries were used for the purpose, 
he obtained two of these, which were sent to Ladysmith. On 
arriving there he found that Lieut. Weld, R. A. M. C., had preceded 
him with a second set of Róntgen ray apparatus very similar to his 
own, except that Lieut. Weld had lithanode cells. ese cells had, 
unfortunately, broken down, Lut whether it was due to faulty charg- 
ing or damage during the journey from Pietermaritzburg, һе was 
unable to say. The author went on to speak in praise of his own 
cells, which were of the E.P.S. type, and had already been used 
successfully up the Nile. — — | M 

The author then described the arrangements for the operating 
room and dark room; in the latter two small electric lamps, one 
red and one white, were worked from one of the batteries. 

The first work was given by the battle of Elandslaagte, from which 

comparatively speaking, there were not a very large number of cases, 
A few had to be searched for bullets, the majority being bone 
injuries the extent of which had to be ascertained, All the instru- 
ments worked well, but, unfortunately, about this time the enemy 
had cut off the main water supply from the town, and nothing but 
a small and dirty service remained, with the consequence that many 
plates were spoilt. In the battle of November 30, commonly known 
as “ black Monday,” they had a good many cases of bullets to locate, 
a few of these being lodged in deep tissue. It was especially for 
these cases that good tubes, with a maximum of penetration and a 
minimum of liability to heat the anodes, became invaluable. With- 
out these attributes, the author explained, a tube is of little use when 
examining deep tissue with the object of discovering small foreign 
bodies such asa Mauser bullet. Searching then occupies а lengthened 
period, and it is а great advantage to be able to carry it out 
uninterruptedly when once the eye gets accustomed to the screen. It 
is also of importance that the cryptoscope should be of the exact 
focal length in ordgr that the whole extent of the screen may be seen 
at once. , LAN oui . | 
On November # when the town was actually beleagured by the 
enemy, unhappily the supply of electricity was giving out, as а 
large amount of work had already been done. As it became abso- 
lutely necessary. to get the batteries charged, the following expedient 
was resorted to. Close to the Town Hall a flour mill, running night 
and day, was situated, and the dynamo was belted to. one of the 
countershafts.: This arrangement proved quite successful, and by 
this means it.was also possible to supply Major Bruce, the chief 
operating eurgeon, with electric light in the operating room for use 
at night. ' 

Between October 30 and November 30 shells were continually 
dropping in the neighbourhood of the hospital, but the work had to 

carried on as usual. During the firing short exposures were of 
the utmóst importance, as when shells were heard in the imme- 
diate vicinity, (he patients were certain to start and cohse- 
quently spoil the plate. .It being found that the hospital received 
too much attention from the Boer shells, Lieut. Druce wgs ordered 
to remove with his apparatus te the neutral camp at Intombi, 
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In the move the Klip River had to be forded, and during 
this, a waggon stuck fast in the mud. In transferring its contents 
to another waggon a few plates were spoilt and come cases slightly 
damaged. However, by exercising great care, none of the apparatus 
itself was damaged by water. On arriving at Intombi no tent was 
to be had for the apparatus, and it had.to be protected from the 
rain by a tipped railway truck for two days until one arrived from 
Ladysmith. During this first stay at Intombi no work could be done 
for three reasons : It was impossible to darken the tent sufficiently 
for general work, the heat was too great for developing, and Lieut. 
Bruce's time was completely occupied superintending the working 
of the Pasteur filters for supplying the sick and wounded with water. 
Another difficulty was that, in order to charge the batteries, they 
had to be taken to Ladysmith by rail and charged during the night, 
iras eople in the mill refusing to work during the day under the 
shell fire. 

On December 15 Lieut. Bruce was ordered back to Ladyemith to 
be handy in case the relieving column should arrive. His request 
to occupy his former rooms in the Town Hall for operating purposes 
wa8, fortunately, refused ; a few days afterwards both rooms were 
gutted by shells, With the help of Indian labour they commenced 
to erect a house for the purpose in a sort of nullah near the two 
Indian hospitals in the rear of the Generals’ quarters. This, however, 
was flooded by a storm а few days after building operations had 
commenced, and everything was washed away. The next move 
was to the house of an inspector of police near the Congregational 
church, which latter was chosen as a hospital, the vestry being 
utilised as an operating room. | 

After a week, however, Lieut. Bruce was ordered to return to 
Intombi, leaving one set of apparatus where it was, the second set 
having been left at Intombi. The battle of January 6th furnished 
the next batch of cases and some interesting radiographs of expanding 
bullets were obtained, showing the lead ште about the injuries 
in all directions, the mantle of the bullet remaining intact. After 
this until the end of the siege. the number of cases were fewer. 

Аз regards the general results obtained by the apparatus, all were 
unanimous in saying that it was of the greatest assistance, not only 
in locating the bullets, &c., but also as an aid in the treatment of 
fractures generally. The E. P. S. cells remained till the last in 
excellent working order. As a rule they were charged once weekly, 
the voltage being kept up to 2 volts per cell. When the mill ceased 
working, Lieut. Bruce himself, assisted by a Kaffir, had to start the 
engine and keep it running all night for charging. The total number 
of X-rayed cases actually recorded during the time was 200, of which 
nearly one-half were photographed. In addition, a large number of 
cases under treatment were examined by the surgeons through the 
medium of the screen. 

To make the apparatus more complete, Lieut. Bruce suggests the 
following improvements : A properly-constructed operating table is 
а necessity, во devised that the tube can be worked below as well as 
above the patient. This would enable the thorax and pelvis to be 
more easily examined without discomfort to the patient. Such tables 
were, he believed, now on the market. The chief point which has to be 
met, however, is the means for the generation of electricity for charging 
the cells, as in campaigns one cannot always depend upon an out: 
side source of motive power. Lieut. Bruce suggests as a solution 
the use of а small petrol motor, such as is used for tricycles, to drive 
the dynamo, and possibly this might obviate altogether the necessity 
of carrying batteries. He is himself at present engaged in the 
сыы d of arranginy an apparatus to answer the requirements as 
regards weight, bulk and general effectiveness, and he hopes to com- 
municate to the Röntgen Society the results of his endeavours if he 
is successful. 


BOOKS RECEIVED. 


Copies of any of the undermentioned works can be had from The Electrician Office, 
pos 


t free, on receipt of published price. 
* Proceedings of the Royal Society.” No. 441, Vol LXVII. 


(London : Harrison & Sons.) 1s. 6d. 


“ Proceedings of the 1900 Annual Meeting of the Society for the 
Promotion of Engineering Education." Vol. VIII. (New York: 
‘Engineering News” Publishing Co.) $2.50. 

„Alphabetical Lists of United States Patentees and Inventions for 
the Quarter ending Sept. 30, 1900. (Washington: Government 
Printing House.) | 


ELECTRICITY WORKS ACCOUNTS. 


Lancaster Municipal Electric Supply Works. 

The Lancaster accounts for the year ended March 25 last 
indicate а continued and satisfactory progress. Evidently 
the result of higher coal prices and increased charges under 
the heading of distribution costs, there was a slight rise in 


$ 


the aggregate costs. The collective management and pro- 
perty charges, and, under generating costs, the items of wages 
and repairs and maintenance at the station, exhibit very low 
figures. | 

Reductions in the tariff show their effect on the revenue 
from both public and private lighting. The total revenue 
was no.more than 8:9d. per unit—a figure much under 
the average with municipal concerns of similar magnitude. 
In view of this, the ratio of the working profit to the 
mean expended capital of over 7 per cent. is a most excellent 
result. | | e 

In the matter of lamp conneotions the progress made is 
measured by an increase of nearly 22 per cent. The output 
was higher than in the preceding year by 35-4 per cent., and 
while the load factor also shows an improvement we should 
like to see it quite 2 per cent. higher than the actual figure of 
9:48 per cent. | | 


Dewsbury Municipal Electric Supply Works. 


It is gratifying to find from the Dewsbury accounts that the 
undertaking has commenced to pay its way. While great 
progress was necessary and has been made to arrive at this 
result from its former position, there is yet opportunity for 
further improvement. At present it may be said that the 
total generating and works costs are quite satisfactory, but 
that the management and property charges are too high. 
Unfortunately for the undertaking the management and pro- 
perty charges are swelled, not only by distinctly heavy rates and 
taxes, but also under management expenses, by what appears 
to be the unfairly high charge of £265 “ Proportion of joint 
expenditure.7- 

We are glad to be able to record that, with the moderate 
total revenue of 4-84. per unit, there was a surplus of £201 
after paying capital charges amounting to 5:15 per cent. on 
the mean capital. ге 

The load factor for the year was 9:9 per cent., and the 
lamp connections and the output inoreased by slightly over 
24 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......Oct. 12, 1900, Kingston-on- Thames (Mun.) July 20, 19C0 
Ayr (Municipal) Nov. 2, 1900 Lancaster (Municipal)......Jan. 19, 1900 
Bath (Muni ЖОКТУР April 20, 1900 Leeds (Municipal)... » 1£00 
Bedtord (опора —-.. Aug. 3, 1900 Leicester (Municipal) ...... Jan. 1900 
Belfast (Municipal) ........July 6, 1900 Leyton (Municipal) Jan. 18, 1901 
Birmingham (Company)....Sept. 15, 1899; Liverpool (Municipal)...... June 22, 1900 
Blackburn шор) 2. Jan. 19, 1900 London (Company)) June 8, 1900 
Blackpool (Municipal) ....Ос 5, 1900 Londonderry (Municipal) .. Feb. 16, 1900 
Bournemouth (Company) ..Bept. 7, 1900| Manchester (Municipal)... . Sept. 14, 1900 
Bolton (Municipal) ........Nov. 80, 19. 0| Newcastle and District (Oo.) Oct. 1800 
Bradt M pal) e.as e June 22, 1900 Newcastle - upon-Tyne (Co.) Dec. 14,1900 
Brighton (Munici 22. . May 4, 1900 Newport (Mon.) (Municipal) Jan. 11, 1901 
Bristol (Municipal) ........ Aug. 24, 1900 Northampton (Company) . Oct. 20, 1899 
Bromley (Kent) (Co.) ...... June 15, 1900| Norwich un 55 Dec. 28, 1900 
Brompton Kensington (Co.) Mar. 23, 1000 Notting Hill ( mpany) Mar. 16, 1900 
Burnley (Municipal) ...... Nov. 30, 1900 Nottingham (Municipal) . Sept. 21, 1900 
arton-upon-Trent (Mun.) April 21, 18090 Oldham (Municipal). . . . . Feb. 1, 1901 
Bury (Municipal) .......... pt. 28, 1900 ord (Company) April 18, 1900 
Cambridge (Company)...... April 18, 1900 | Pontypool irre de ERN Sept. 28, 1900 
Canterbury (Municipal) . . . Oct. 26, 1900 Portsmouth (Municipal)....Aug. 24, 1900 
Card unic ipal Jan. 1), 1801 | Prescot (Сошрапу) . Deo. 8,1899 
Cha Cross (Company) . Mar. 9, 1900 Preston (Company). Dec. 14, 1900 
Chelsea (London) (Co.).. .... Mar. 28, 1900 Reading (Company) 7) Dec. 21, 1900 
Cheltenham (Municipal)....Nov. 10, 1899 | Richmond (Company) ... June 29, 1900 
Chester (Municipal) Aug. 8, 1900 Salford (Municipal) ...... Feb. 23, 1900 
City of London (Company). June 15, 1900 Scarboro Oompany)....July 13, 1900 
Clerkenwell (Company) ....May 18, 1900 St. Helens (Muni . Jan. 25, 1901 
oventry (Municipal) Feb. 28, 1900 St. James & РАП Mall (Co.). Feb. 16, 1900 
Croydon (Municipal) July 20, 1900 St. Pancras(Vestry)........June 8, 1900 
Derby (Municipal ... . 26, 1900 Sheffield (Municipal) ......Feb. 1, 1901 
Dewub (Municipal). Nov. 24, 1899 Shoreditch (Vestry) Nov. 93, 1600 
Dover (Company) РЧА Е НЕ April 27, 1900 Southampton (Municipal). Feb. 3, 1901 
Dundee (Municipal)........ Nov. 2,1900|Southport (овора) doxes July 7,1899 
Eastbourne (Сошразу —..Мау 4, 1900 South Shields (Municipal). Nov. 9, 1900 
burgh (Municipal) ....D«c. 7, 1900 Stafford (Municipal) Aug. 17,1900 
Exeter (Municipal) ........Aug. 5, 1898 Sunderland (Municipal)... . Nov. 9, 1900 
Folkestone (Company) . . April 27, 1900 Taunton (Municipal) ......June 16, 1899 
asgow (Municipal) ......Sept 14, 1900 Tunbridge Wells (Mun.) . Jan 18, 1001 
Guildford (Company). .. Oct. 19, 1900 Wakefleld (Municipal) ... Dec. 1, 1899 
Halifax (Municipal). . .. Sept. 21, 1900 Walsall (Municipal)... . . . June 28, 1899 
Hammersmith (Vestry) . June 29, 1900 Wandsworth 1 _ Мау 15, 1900 
Hampstead (Vestry) ......Oct. 10, 1900 Westminster (Company) . . Mar. 9, 1900 
‘Hanley (Municipal)... a a July 27, 1900 Whitehaven (Municipal) feb. 8, 1601 
Harrogate (Municipal) . Jan. 25, 1801 Winchester (Company) ....Uct. 26, 1900 
Haron (С pany) ........ рес. 21, 1900 Windsor (Company)) рео. 22, 1529 
Hast'gs & St. nards (Mun.) Sept. 7, 1000 Woklog (Company) ........рес. 22, 1899 
Hore (Compan) bd AM 17 1000 Woolerteh (Tom орау шу. re 
udderstield. „Aug. 17, | Woolwich Dany) .. .. Јад, 
[sli о (Vestry) ........ Nov. 23, 1000 Worcester al) April 20, 1900 


Kensi'gton & Knigh 
Kingston · upon · Hull (Mun.) July 13, 1900 
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Dewsbury Corporation. 
December, 1894. 
Z- wire continuous current. 


: LANCASTER. 
Undertaking Worked bg — a en an ee eee es | Lancaster Corporation. | 
Date of Commencement of Bupplg. uu on om — April, 1894. 

System of Supply 222... 22. | O-Wire continuous, current. 


r n O. M. Jonas. 
YEAR ENDED | MAR. 25, 1899. | MAR. 25, 1900. MAR. 31,1899. | MAR. 31,1900. 
QUANTITIES— 
e ce cee du et eae eat 220,529 516,749 172,097 213,084 
» SOLD (TOTAL) eem an m m a 204,686 277,259 161,154 199,924 
"E CR To o. cee cus ces ens en ловно авв анов 177,014 225,661 144,957 182,467 
„ sold for public lighting, &o. — сз ея — — аша о. 21,612 51,598 16,197 17,457 


"n used on works M — сш sa — — — 2 —•—d 5,261 " 7,047 1,750 1,810 


UNITS SOLD PER s C.P. LAMP CAPACITY Ll 156 212 184 164 
Maximum supply demanded ms 224 250 kilowatts 334 kilowatts 190 kilowatts 230 kilowatts 
Number of public lamps se s = = = = um ee eee | 25 arc, 46(16с.р.) glow 30 are 16 arc 22(16-c.p.) glow] 16 arc, 22 (16 c.p.) glow 
Number of consumers — cn em em om um end onm um cm um o 565 471 ‚ 111 166 
Connections to mains in 8-c.p. lamp 17,807 21,719 10,500 approx. 13,028 
CAPACITY OF PLANT IN 8-С.Р. LAMPS — sa = =e = = 13,100 13,100 8,750 12,180 
OAPACITY OF PLANT IN KILOWATTS „e == =e == = = oe 420 420 280 390 
Per kilowa Per kilowatt Per kilowatt 
CAPITAL— Total. | Capacity, | Total | capacity. || Total. Гу] Total чу 
AUTHORISED (TOTAL) ал — — — — 295000 | 2893 £33,920 87 
Loan (inclu benture charges 2 — — — - - 25,000 89:3 55,920 87 
Loan (including Debenture charges) — s = = — == 25,000 59:5 85,000 83˙3 MEN a zs Es 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... ant = s — | — — 2 Ж 
Bie ОДА) Lui ooo idi ән ed py аа ee inl анан ec — =e — э ЕЗ — Pm X 
Share (uncalled) ——— — —À — — н — — — — — — — —— 
Loan (including Debentures) 22 — =. — es а RJ К RUE 
REPAID (TOTAL) » 9 — — —— M —— a чалла ED GNU eue sme met — — — — — | — — — 
RESERVE OR SINKING FUND 22222 1.160 2°76 1,746 416 — — -- = 
BXPENDED (TOTAL) н | 98,663 | 683 32,795 781 26,691 95:3 33,074 848 
Plant — DP P ZI I fL. — — l1 IIIJ 12 9484 30 8 14,7754 35˙2 12,060 43:0 14.051 36:0 
|... POPER EE acid EE E — 11,764 28:0 13,750 527 7,767 27˙7 10,562 211 
Miscellaneous — OS am Өз am om am аш SEED аш ooo 452, 1:08 453 1:08 1,922 6:86 1.952 5°01 
BALANCE OF CAPITAL ACCOUNT. ene |. 3.6639 | -872 2,205 525 — — "АЙАЛЫ ва 
REVENUE— Total. Per unit sold Total. Per unit sold Total Per unit sold Total, | Per unit sold 
TOTAL —€———————————————— | 24133 4843d. | £4506 | 39004. £3,269 4':870d. | £4,031 4'840d. 
BOND from GRIN олы . 3,470 4:070d. 5,851 3°334d, | 5,124 4-6654. 5,862 4'635d. 
" meters, &с. 2 .. 1 0°001d. 1 0°001d, | 96 01434. 122 0*146d. 
„ | pablo lighting een oni am am um emm 530 0°621d. 628 0˙544d. — 4 — — — 
н sale of lamps, &oc. — — жеш. еше вин шши 1 T ] 94 0'1 104. - 2? it 26 00394. 44 0 053d 
„ miscellaneous sources. ace s 38 0:0454. 25 0*023d 25 0:034d. 4 0*005d 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS ————————.—b——)— | £1715 20114. | £2,348 20834. £2,263 337ld. | £2,291 2°750d. 
WORKS COSTS, m noa ae o ae man ——.—ä—— 351 1:584d. , 16124 1.436 2:139d. 1,36 1'641d. 
Generation of electricity 22222 1,203 14114. 1,619 1'40 1d 1,936 1'990d. 1,275 15304. 
Fuel (including cartage, &с,) sa ae sas um we oe mm eet oe 540 0°633d. 855 0 738d 424 0˙632d. 495 0:594d, 
Oil, waste, water, store 153 0:179d. 138 0°119d 159 0:2574. 161 0˙193d. 
ЖАКЕ a5 SUR DOR. Lese coi posse билен nt Бин эш йа 421 0°4944. 501 04344 555 0`5264. 415 0:496d. 
Repairs and maintenance at station 90 0°106d. 126 0:109d 401 35984. £05 0:246d. 
Distribution of electricity cee cx am om +e: em em oe oe oe oe oe 57 0*067d. 144 0: 125d 21b 0*03 1d. 
(0 sacs scien rie a 12 0:014d. 5 0°004d 47 0:070d, 
Repairs, renewals of mains, &е, 45 0°053d. 111 0`0964 50 0:075d. 93 | 01124 
ie FERE „сй ˙ W — em do Sn ah 91 0'1074. 101 OO. 79 0° / 18d, 
ttendance шин — pe nen nan pas oon mmn а — шен = ини 9 9 9 t m i T | Í 70 0°104d. | 
BONA eo ai eas bdo ver Api bul enl da oe 8 ! 91 0'107а. 101 0:0874. al 9 0*0134d. 
pala AND PROPERTY CHARGES... == _ 364 0°427d. 484 04194. 827 12324. 923 1107d 
1—8 Ses eet pen pe ра е енн Bg . GE GD Ges Gees — —— — — — — == ===> — 
c 97 | 01144. 113 0098d. | 114 0:170d. 198 02384. 
Management — D: меши кыш P 2— 2 — — — 267 0*313d. 371 0"321Id, | 718 г062а. 725 08704, 
ИШЕДИ ysis pig eet ²¹ A s eU mini ion p Se at айа аа dos 148 0:174d. 212 0:1844, 509 0˙460d. 556 04054. 
% ˙ A; 32 0°038d. 27 0°023d, | 31 | 00454. 22 0°026d. 
Establishment charge 66 0°077d. 107 0°093d., 43 | 0`0644. 49 | 00594. 
K AG. ua ais nas R 21° 00254. 25 |  0'022d. 550° | 04924. 318/ 03824 
n to mean % to mean % to mean 
FINANCIAL RESULTS— Total. D an Total. = exp'nded Total. ick tcp tied Total. она. 
WORKING PROFIT FOR YEAR ..............„————| £2419 9:13% £2,157 | 703% £1,006 387% £1,741 5:837 
Sum carried to Depreciation Fund „e se s s == s= 20 0:755% 250 0:810% = == 2, 5 
Sum carried to Reserve or Sinking Fund ...... 271 | 1057 551 1797 765 2:947/ 749 2'51% 
Net interest on loans (incl. Debenture charges) ... 150 2:857 935 504/7 | 719 277% 790 2647 
BALANCE FROM LAST ACCOUNT ..................._..._ - in — X | 25 -— — = 
BALANCE AVAILABLE FQR DISTRIBUTION, &e, .... 1191 | 4507 421 1375 | — — 201 0:673% 
Deficit СЕЕ ХАЛЕ СЕЕ — ван ван тан D pul T рин» —— — — — | 477 1:83% — — 
ORDINARY DIVIDEND PAID „um nas na man nan mas san san m m = = Өз эъ Mp ee E А 
PERCENTAGE ОР TOTAL COSTS TO GROSS EVENUR 41:5% 521% | 69:2% 56:9% 
Expenditure per kilowatt capacity m £4. 1s. 7d. £5. 114104. || £8 1s. Та. £5. 17s. та 
REVENUE PER KILOWATT CAPACITY 2 £9. 16s. 10d. £10. 14s. 7d, £11. 13s. 6d. £10. 6s. 7d. 
Expenditure per 8-c.p. lamp capacity ...... — оно она 28. 74d. 38. 7d. 5s. 2d. 3s. 9d. 
REVENUE PER 8-C.P. LAMP CAPACITY „e nm = — — — 6s. 33d. 6з. 1034. | 7s. 53d 68. 77d. 
REVENUE PER 8-C.P. LAMP CONNECTED — mm mas mm — 4g. 74d. 48. 1id. | 6s. 24d. 68. 2d. 
Price charged for lighting, per unit — — м 44d. 44d. 6d, to 334. 64. to 524,4 
Price charged for power, o —— —— 3d. га. | 54. to 14d.¢ 5а. to 13d.“ 
Price charged for public lighting... 420 per lamp per ann. 1 £20 pr arc lamp pr ann. 6d. to 524.4 _ 6d. to 5241. 


LANCASTER.—REMAREES-— a Includes £599 on public 
lamps. b Over-expended. c Includes insurance £17 
aud auditing £4. d Includes £748 on public lamps. 


" eaten рдай .. .. Ааа he e , — АЙРЫ, Эу сайд лы esc Mi 

DEWSBURY.— REMARES- a Included in figure for “ revenue from supply." b After deducting £76 refunded" 
c Includes £261 *' joint experditute, £24 expenses ге appointment of manager and £19 to insurance. d By 
maximum demand system, 1)-hour scale. e Maximum demand system on 3-hour scale. f Includes £265 
proportion of joint expenditure " and £19 insurance, 
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CENTRAL LONDON RAILWAY ACCOUNTS. 


Exceptional interest attaches to the recently-published 
accounts for the first period of working of the Central London 
Railway—viz.; for the half-year ended December 31st last, in- 
cluding the first five months of working of this railway. The 
interest arises not merely from the great popularity of this new 
addition to London’s still inadequate passenger transport 
arrangements, but also because in the Twopenny Tube we 
have the first real exponent of a type of urban railway that is 
certain to be adopted by a large number of railways in the imme- 
diate future. We describe the Tube" as the first real exponent 
of this type, because its predecessors i in the South of London 
and at Waterloo were more in the nature of pioneers. The 
City and South London railway, it will be remembered, was 
originally planned to be run by cable haulage, and possesses 
many elements ofdesign that would have been omitted or altered 
had electric traction been originally contemplated. The 
Waterloo and City Railway, on the other hand, is a line 
constructed without intermediate stations; and, for this 
and other reasons, its financiai accounts are less generally 
instructive or typical than are those of the Central London 
Railway. Railway engineers have been paying considerable 
attention of late to electric traction, and the successful 
inauguration of the Central London Railway on July 80th 
last must have contributed largely to strengthen their faith in 
it; but it is to the regularly published statements of accounts 
that these men will look for the strongest and most trust 
worthy evidence of the superiority of electricity over steam, 
For such accounts combine the index of popular approval 
and patronage with the index of technical or engineering 
superiority, and they are the only true and final guide. We 
invite, therefore, the attention of steam railway experts and 
authorities, to examine the recently-published statement of 
the Central London Railway accounts. 

Before summarising and to some extent analysing these 
instructive figures, we would preface our remarks with the 
reminder that two causes tend to make it difficult to compare 
closely the accounts of the Twopenny Tube” with those of 
any ordinary steam railway. Тһе most serious obstacle is the 
peculiar system of fares adopted on the electric line—viz., the: 
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uniform charge of 2d. for any distance travelled. On this 
system the number of passengers carried serves as no guide 
to the passenger-mileage, which remains an unknown quantity 
even to the directors themselves. Accordingly, although the 
train-mileage is known, the average train-load of passengers 
is indeterminate ; and the absence of the factors just men- 
tioned’ renders impossible any close comparison with steam 
practice on a uniform basis. Another point that must be 
borne in mind is, that not only do the accounts before us 
represent the first period of working, but they also include 
опе month prior to the opening of the line to the public. 
They represent, therefore, a revenue-earning period of only 
five months’ duration. 

The total capital created to date includes £2,850,000 in 
shares and £876,000 loans, or a total of £3,726,000. Of this, 
£3,512,012 has been expended on works and rolling stock. 
This is undoubtedly a heavy capital for a line of such limited 
length ; but, when the costly nature of the tunnelling and the 
frequency of the stations are considered, the figure should 
not be deemed extravagant. It will, however, stand all 
the more to the credit of electric traction, if the under- 
taking steadily yields a series of good dividends upon 
so large a capital. During the five months working from 
July 80th to December 31st, no less than 14,916,922 
passengers were carried, or roughly 8,000,000 per month. 
Enormous though this traffic is, it falls short of the 
original estimate of 50,000,000 per annum, a deficiency, 
however, which is amply accounted for by the trains not yet 
having begn run on the short headway for which the line was 
designed. It will be remembered that during the first few 
weeks, and until the operating staff were thoroughly familiar 
with their duties, the trains were run on a five minutes’ 
headway. When the: contemplated loop-line cross-overs 
have been completed at both termini the transfer of trains 
between the two tunnels will be greatly facilitated, and a 
much more frequent service than at present will be rendered 
possible. The actual service train-mileage for the period 
now under consideration was 486,004. The revenue de- 
rived was £119,889. 18s., and the working expenses were 
£70,433. 19s. 7d. Steam railway engineers who may feel 
Burprised at so high a ratio of expenditure to revenue as 
58$ per cent. should bear in mind the facts to which we have 
already alluded. In addition to these prejudicial influences, 
we learn that the high prices of fuel and other materials have 
seriously increased expenses. We admit that 59 per cent. is 
a high ratio; it is a figure considerably above the average of 
steam practice and far above the best steam or electric prac- 
tice. It would not be condoned except in a new line; but it 
is specially pardonable in a line that is not only new but is 
also worked on an entirely novel system. We expect to see a 
considerable reduction in this ratio in the next half-yearly 
accounts; we shall not rest satisfied until it is well below 
50 per cent., nor do we despair of its being reduced to 45 per 
cent. A little calculation shows that the net profit amounts 
to 23. per train-mile, the gross revenue being 4s. 103d. 
per train-mile and the expenses 28. 104d. per irain mile. 
One word as to the distribution of profits, and we must close, 
reserving for a later occasion our Cetailed analysis of the 
accounts. The balance available for distribution is £49,576, 
and, after paying interest on debenture stock, there is a 
balance of £89,152. With this a dividend is recommended 
on the share capital at the rate of 24 per cent. per annum, 
leaving the sum of £3,527 to be carried forward to the next 
Account. While this financial result is a satisfactory one, 
-taking all the facts into consideration, yet it cannot be 
regarded as & true indication of the Profitableness of electric 


traction on railways of the class to which the Twopenny 
Tube” belongs- Encouraging as are the results of the. first 
half-year when viewed, in the right light, they show that much 
progress remains yet to be made before the financial superiority 
of electricity will havo been triumphantly and conclusively 
established. ‘But that SONDA d is in the near future. - 
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THE DESIGN OF TRANSFORMERS. 
BY W. В, ‘WOODHOUSE, A. ‚м, Т.МЕСН.Е. 


Aransformer is usually designed to a , Speoificalion ou 
Output at a given frequency... 

Ratio of transformation at full. load. 

„Efficiency (not less than — per cent.) 

. Maximum drop of ee ie regsure. 

Temperature rise (not to exceed F.), and, sometimes; 
in addition, 

6. No- load current (not to скога ——— amperes). 

7. Means of cooling employed—air, oil, or тааный 
circulation. 

In specifying efficiency and pressure drop, the power 
factor of the circuit must be stated; e.g., to have an 
efficiency of not less than 95 per cent. on a circuit of power 
factor 0-8," the power factor being the cosine of the angle of 
lag of current behind E.M.F. Efficiency 185 usually to be 
guaranteed at half, three-quarters, and full load. 

The method of design is tentative, a cu form of core 
is chosen for a given output, and the design is vg ct new. 
proportions are then taken slightly greater and sli hily less 
than the first; if one of these designs is found to be better, 
than the original, then а further alteration is made in 
same direction until a design is found that best satisfies the 
conditions of— . 

(1) Watts lost in iron and copper. $ . 

2) The temperature rise of the transformer. 

(8) The drop of secondary voltage. 

8 The cost of materials and manufacture. O04 


Proportions of Core.— Modern transformers are of two types 
those knowm as ‘‘core”’ transformers iens short соррей 


+ 


Or p CO LS H р 


r-------- 
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and long magnetic circuits with the windings enclosing the 
core; those known as shell“ жог in which the 
copper and magnetic circuits are of approximately equal length, 
the windings being principally surrounded by the core. 

The advantages of the first type are: (1) Windings present 
good cooling surface; (2) accessibility ; (8) easily wound, as 
cylindrical bobbins may be used ; (4) good pressure regula- 
tion, short length of turns on winding. Disadvantages: 
Larger weight of copper and larger waste of material in 
stampings. The advantages of the second type are: (1) 
shorter iron path and smaller magnetising current; (2) less 
waste of material in stampings and less weight of copper. 
Disadvantages: Coils not accessible and less coolir surface. 

The core of the first type may have the follow i.1z propor- 
tions, the limbs being square, or two or even three sizes of 
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stampings being used to approximate the core section to the 
circular section of the bobbins, as in Fig. 1 :— 


L=46w+4" to4:‘7w+4' 
W =8:2 w+ 1" ! » 
The stampings are L-shaped and are built up so as to break 


joint. The Westinghouse core most used for shell trans- 
formers has the proportions, Fig. 2 :— 
D = 3w to 4v 
l=1w to 1:20 ` 
L=l+u 


d=0'5w to 0:6w 
W = 2w + 24 = 8w 


The stampings are cut through at * xand the sides bent 
back to allow the plate to be passed over the windings, when 
the sides are unbent to enfold the windings, the next stamping 
being put in from the other side and ‘ breaking joint.” 


No-load Current.— A well-designed transformer has no 
magnetic leakage at no load; the losses are small. Consider 
an alternating current, whose maximum value is C.,, in the 

rimary winding ; it creates a flux, N, in the core, rising and 
falling with the current. This flux causes an E.M.F. in each 
winding, in quadrature with it (4e. with a phase difference 
of 90deg.), call them E, and E. As there are practically no 
losses, the E.M.F. in the primary E, will be equal to the 
E.M.F. on the mains. The maximum value of E, is pro- 
portional to the maximum value of N, the frequency of alterna- 
tion (f), the number of primary turns (TI), or at no load. 

E. M. F. on mains = E, =N x fx T, x 27 + 108 volts. 
Assuming a sine wave, dividing by 72 gives the virtual volts 
E, 4:45 x N x fx T, +108, 

and in the same way | | 

| E, = 4:45 x N x fx Т„-- 105 volts, 


where hy 108 number of turns in the secondary. By division 
E E = ' С n ; | 

nis 1 5 to be trüe when we consider a loaded commercial 
transformer, because of the fall of voltage due to copper losses 
and because the flux N is lessened by leakage before it gets to 
the secondary winding, so that the ratio of the number of 
turns on primary and secondary is not the ratio of the 
voltages. . 

Magnetising Current.—A vector diagram for a transformer, 
having no losses, loaded with a non-inductive load, is shown 
in Fig. 3. 

Let ON represent the flux in the core; OC,, in phase with 
it, the magnetising current which causes it; if а current, OC, 
(in phase with the secondary E.M.F., and therefore in quadra- 
ture with OC, ), circulate in the secondary winding, then the 
magnitude and phase of the primary current is obtained by 
drawing OC, to complete the parallelogram OC,C,,C, or, the 
magnetising current of a transformer is the resultant of the 
primary and secondary currents. 

The power put into the transformer = E, x C, x cos 4. 

Ditto taken out of ditto =Е„хО,. 

A no-load diagram for a transformer with iron and copper 
losses is shown in Fig. 4. 

Let V = voltage on mains, or impressed volts, 

P, = watts wasted in hysteresis and eddies in the core, 
then hysteresis current C,=P,/V. | 

This current must act just as the secondary current does, 
for the core plates may be considered as little short-circuited 
gecondaries. 

Set out then OC,,, the magnetising current; OC,, in 
quadrature, the hysteresis current; the no-load current is the 
vector sum of these. 

No-load current C, = JC, +C, 

If P, = watts lost in the primary windings, due to resistance 
with & current C, then the lost volts will be 

ezP n / Co 
and setting out Oe in phase with C, we obtain OV as the 
impressed volts, being the resultant of OE, and Oe. The power 
taken by the transformer аё no load V Co x совф. · · 
In most cases e is negligible at no load. 
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Calculation of No-load Current. Magnetising Current.— 


Let C., = virtual value of magnetising current, 
N = maximum value of magnetic flux in the core, 
l = mean length of magnetic circuit in inches 
А = net sectional area of core in square inches 
В = max. flux density in lines per square inch = N/A. 
Then from a magnetisation curve for the particular iron 


used, we find the “ ampere-turns per inch of path for a flux 


density B, and C., = ampere-turns per inch x //1:41 * T,. 
Hysteresis Current.—This depends on the watts lost in 
eddies and hysteresis. The eddy current loss is proportional 
to B', (frequency), and (thickness of plate). It is less for 
an impure iron than for a pure iron, being proportional to 


Fia. 4. 


Fic. 3. 


the specific resistance, and for the same reason it decreases 
slightly as the temperature increases. For plates 14mils. 
thick, best iron; it may be found from the formula, watts lost 
per pound = 0:0004 (//100 x B/1,000Y, or for plates of any 
thickness (t) in inches, 

watts lost per pound = 2(t x / x В)? x 10-19. 

The hysteresis loss is proportional to the frequency and to 
В!5; it is independent of the thickness of plate and of change 
of temperature within working limits. It increases with time 
and continued heating, and to some extent with pressure. 
Any iron to be used for transformers should be carefully tested 
as to its “ ageing,” or increase of losses due to continued 


Watts lost per Pound. 


10, 000 


20,000 20.000 40,000 50,000 60,009 
| | Values or B. 
Fic, 5.--- Hysteresis loss per pound of Iron at 100 cycles. 


Plates, 14 mile. thick. 


working. l'or any particular class of iron a curve may be 
plotted connecting values of B with watts lost per pound of 
iron at а given frequency. | | 

Fig. 5 gives values for best English plate, 14 mils. thick, at 
100 cycles per sec.; for any value of B the loss at 50 cycles 
would, of course, be one-half. Add the two losses found 
above: Watts lost in eddies + watts lost in hysteresis = P,, and 
C,=P,/V. Then no-load current C,= Ci Cn. 


Efficiency.— Let P, —sum of copper losses in primary and 
secondary at any load, P, = total iron losses, constant for all 
loads, cos 0 -: cosine of angle of lag in secondary circuit, 


varying from 0:6 on a motor load to 1 оп а lighting load, then 


в E 5 E. C. cos 6 `- 100 
elficleney = AS 00 


A4— — — — — 2 
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' Temperature Rise of Transformer. Heating depends upon: 7 


1) Watts wasted per square inch of radiating surface. 
t2) Conditions of cooling; uncased or cased; without oil, 
with oil; with mechanieal circulation of water through pipes 
in the oil; with forced air draught, &c. If we consider two 


similar transformers in which the linear dimensions of the. 


one are n times that of the other, then if the value of B be 
kept the same and the same proportion of space be occupied 
by the windings in each case, the cooling surface will only 
increase as л? : 1, while the output increases as п? : 1. Great 
care must, therefore, be taken in large transformers to keep 
the temperature rise small. | 

To express by а formula the rise of temperature of a trans- 
former for a given value of the ratio— 

Watts wasted/area of cooling surface, 

is a somewhat difficult matter, as a badly designed arrange- 
ment of cooling surface may cause great local heating: for 
this reason oil cooling is much to be recommended, as it 
tends to equalise the temperature of the whole transformer. 
If only air cooling be used, greater attention must be paid 
to subdividing the coils and arranging air ducts between them ; 
air ducts in the core may also be necessary. 


— 
= 


Rise of Temperature (Degrees Fahrenheit). 
c3 
= S 


20 


10- п oid 


0°05 01 


0:15 02 0 25 03 
Watts Wasted per sq. in. of Surface. 
Fic. 6. 


If a transformer be in a closed case the surface of the case 
should be as large as that of the transformer; the case may 
be corrugated to attain this. Generally, air-cooled trans- 
formers should be in cases allowing a free circulation of air 
(de., open cases). Oil-cooled transformers are necessarily 
‘closed in; in, large sizes the circulation of water through a 
coil immersed in the oil is recommended. Large air-cooled 
transformers sometimes have a small fan motor attached 
-with an output varying from 0:25 per cent. to 0:1 per cent. of 
"the transformer output. 

The following rules will be found good, wherethe ratio (m — ): 
Total watts wasted in transformer / sq. in. of cooling surface 
is not greater than 0:4. 

Air-cooled, Natural Draught.—Final rise of temperature 
(F) = 800 x mi. 

Oil. cooled. Rise of temperature (^F) = 225 x mi. 

. The curves corresponding to these equations should be 
plotted (as in Fig. 6), and used for reference, 

Мег (To be conciuded.) 


PHYSICAL SOCIETY. 


Annual general meeting held February 8th, Mr. G. Griffith, vice- 
president, in the chair. The report of the Council was read and 
adopted. Prof. Willard Gibbs and Dr. Rudolph Koenig were 
elected to the two vacant honorary fellowships of the Society. The 
following officers and council were elected for the ensuing year :— 


President, —Prof. S. P. Thompson. 
Vice-Presidents.—Members who have filled the office of president, and 
T. H. Blakesley, C. V. Boys, Prof. J. D. Everett, and J. Walker, 
Sceretaries.— H. M. Elder and W. Watson. 

Foreign Secrctary.—Dr. R. T. Glazebrook, 
Treasurcr.—Prof, H. L. Callendar. 

Librarian. -W. Watson. 

Other Members of the Council, 

Prof. Armstrong, W. Б. Cooper, G. Griffith, E. H. Griffithe, Dr, R. А, 

Lehfeldt, S. Lupton, Prof. Perry, Dr. Porter, W. A. Price and R. Threfa 


Prof. S. P. Тномрѕох then took the chair and delivered his 
Presidential Address. 


In opening, the president gave in detail the various ways in which 
the aim of the Physical Society to promote the progress and study 
of physics had been accomplished during the 26 years of the Society's 
existence. Referring to the election of two honorary fellows, 
Prof. Thompson said they had added to their roll two men dis- 
tinguished in very different walks of physics. Prof. Willard Gibbs 
is a United States mathematical physicist, whose work in thermo- 
dynamies, elastic solid theory of light and other specialised subjects 
i3 of the highest order, and 1s valued for its beauty and profundity. 
Dr. Rudolph Koenig, of Paris, is known as a maker of acoustical 
instruments—of perfect standard teing Sofri in particular. He 
has, however, found time to extend the borders of acoustics, and to 
him we owe the monometric flames, the wave syren and other instru- 
ments of research, He has also published a work on the facts about 
the combinations of pure tones. 

The president appealed to all teachers of physics in the country 
to make use of the Society and give it their active support. It was, 
he said, mainly in the interest of teachers and students that the 
Society had undertaken the publication of Science Abstracts. By 
means of the abstracts teachers had at hand the latest information 
on the subject, and could thus continually supplement their text- 
book knowledge. Every teacher from time to time devised new or 
improved modes of presenting his subject. At the Physical Society 
the fellows always welcome contributions of this kind, even 
though there might be little of actual novelty in the principles so 
illustrated. The routine work and administrative duties of teachers, 
although hampering their usefulness to science and diminishing 
their fruitfulness, prevented their attention, without intermission, to 
one subject, and produced a direction of thought over various 
domains of physics which was to be welcomed rather than deplored. 

It has been the custom for fellows of the Physical Society to 
bring models to illustrate physical principles. This practice of 
using models was regarded by our Continental brethren as a pecu- 
liarly English matter, and one that showed a sort of mental consti- 
tution they did not quite understand. Models had become a part 
of our mental furniture. It never occurred to us that there was any- 
thing unusual in the habit. Faraday had used them in connection 
with the electrostatic field surrounding charged bodies. Lord Kelvin 
had made models to convey his ideas of elasticity, of the elastic solid 
theory of matter and of the constitution of matter itself. Maxwell's 
models of heterogeneous dielectrics and the mutual induction 
between two circuits were well known. These models were useful 
for teaching purposes and for enabling one to grasp that which in its 
nature was abstract, by contemplating the representation of it or its 
analogue in the concrete. The French physicist could not under- 
stand a complicated phenomenon until he had reduced it to a mathe- 
matical equation. The British physicist must construct a model 
which would produce mechanically the analogous operation. Both 
methods were right, but, judging by their fruitfulness, the method 
of Faraday had advantages over that of Poisson. Referring to the 
new teaching university of London, the president said that now was 
the time for fellows to offer suggestions for the teaching of physics. 


An ordinary meeting of the Society was then held. A Paper on 
* A Mica Echelon Grating,” 


by Prof. R. W. Woop, was read by Mr. Watson. This grating occupied 
a position midway between an ordinary grating and an echelon with 
thick plates. A number of sheets of mica were examined, with the 
interferometer, and one selected, over a considerable portion of which 
the fringes were straight and unbroken. This portion was marked off 
and cut up into rectangles. The mica was about 0°0ошш. thick, and 


theretardation of one of the. rectangles was’ found to be 50 wave- 


^ Jengths for sodium light. Niue of these rectangles were used to 
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form the grating, and they were put in position under a microscope 
and cemented together.at the edges with sealing wax. The grating 
space was 05mm, The battery was mounted on a square of card- 
board over a rectangular opening of the same size, a clear space, 
Emm. wide, being left to serve as the first ing line of 
zero retardation. The number of lines was, therefore, 10. The 
resolution of the sodium lines was beyond the power of the 
instrument, but the yellow mereury lines were easily. 


‚ The distance between the lines was one-third of-the distance between 
‘the spectra. For the sake of comparison 8 grating of the sama 
‘spacing and number of .lines was ruled on a piece of smoked glass, 
‘and it was found that in the first order the grating was unable to 
‘separate the extreme red and blue ends of the spectrum. The’ 
Zeeman effect can be shown with an echelon made of four interfero- 
meter plates, the light being the green rays from a mercury tube. 
Ihe Society then adjourned unti] February 23. 
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. THE MIDLAND ELECTRIC CORPORATION FOR POWER DISTRIBUTION. 


From time to time we have published maps of the districts | within its area. the company has had provisional orders 
covered by the various large power schemes, and we now add | granted to it, except in the case of a few which have been 
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that of the area in which the MidlandjElectric Corporation for 
Power Distribution (Ltd.) is carrying on its operations. 
Registered on June 23, 1897, this company has an authorised 
capital of £200,000 in £5 shares, of which £101,085 only has 
been issued. The following constitutes the board of directors : 
W. Marriner Brigg (chairman), J. Atherton, Thomas Parker, 
and F. J. Leslie (managing director) Messrs. Kincaid, 
Waller and Manville are the consulting engineers. 

This scheme differs from the power bills which received 
Parliamentary sanction last session in the fact that it has 
obtained no special act. For the whole of the districts 


JA REGIS.” 
o 


obtained Provisional Orders,and are about to give 
supply.shaded thus:-||||| 


Districts included in the present application by Bill 
are shaded thus:- SSNs [77777727 


Districts wiere Local Authorities are carrying 


out their own Orders are unshaded 
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transferred to it. Its area takes in some 70 sq. miles, 
and, under the superintendence of Messra. Kincaid, Waller, 
and Manville,-the system is rapidly nearing completion, and 
a supply is anticipated at no very distant date. The positions 
of the power station and sub-stations are clearly marked on 
the accompanying map. An extra high-pressure two-phase 
system of supply has been adopted which will be provided by 
five Ferranti alternators, aggregating some 10,500 r.s». 
Farther particulars of the equipment of the power-house, 
&c., were given in The Milectrieian for January 4th last, 
p. 880. Р = | 
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THE “CLINCHER” CABLE CLIP. 


Messrs. W. N. Brunton & Co., of Musselburgh, are introducing а 
clip for overhead cables, to replace the raw-hide clip ordinarily 
employed. The construction and method of employing it are seen 


Fic. 5. 


from the accompanying figures. In fixing the clip, the eye is placed 
flat against the strap opposite to the flap of the strap, and the hook 
is put into position as shown in Fig. l. Then the strap is bent 
round the cable and fastened as shown in Figs. 2, 3, and 4. Fig. 5 
illustrates а cable suspended from the bearer wire by one of these 
clips. All the above illustrations are half scale, 


AUSTRALIAN NOTES. 


(FROM OUR OWN CORRESPONDENT.) 


Electric Driving in Railway Workshops.—The Railway 
Commissioners of Queensland have recently entered into a 
contract with the Westinghouse Company for a complete elec. 
trical equipment of their new railway workshops at Ipswich 
with a two-phase system for lighting and motor driving. 
Considerable saving is anticipated in effecting locomotive 
repairs both in time and in operating expenses. The central 
station is being equipped with three (ultimately five) 200kw. 
two phase generators and Westinghouse compound engines, 
as well as a large Reidmer air compressor and a set of 
hydraulic pumps. The steam will be supplied by four 
250 н.р. Babcock and Wilcox boilers with mechanical stokers, 
feed heaters and coal and ash handling machinery. 


Electric Pumping of Sewage.—The system of low-level 
sewage pumping stations, mentioned in an earlier note as 
being installed in Sydney, N. S. W., is approaching completion. 
Twenty pumping stations are erected at various points along 
the southern shores of the harbour, extending from Balmain 
to Rushcutters Bay, a distance of 5 miles.. The area to be 
drained is 1,700 acres, carrying a population of 70,000 
inhabitants, and the plant being installed will be capable of 
dealing with 10 million gallons per diem. Each pumping 
station contains duplicate plant consisting of 500-volt 
Westinghouse motors geared by double-redyction spur gearing 
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with raw hide pinions to differential plunger pumps by the 
Clyde Engineering Co., of Sydney. The whole of the plant, 
with the exception of the motors, is of local manufacture. 
The energy will be supplied by the Railway Commissioners 
from the Ultimo power-house at acharge of 1d. per unit, and, 
when complete, it is estimated that an average power of 
150kw. will be required, the energy bill thus amounting to 
£5,000 per annum. The methods of controlling the pump- 
ing stations involves several points of interest. They 
will be operated by a single attendant, who will be 
stationed at a controlling switchboard in the Ultimo 
power-house. By means of floats actuating electrical indica- 
tors he is informed of the height of the water in each of the 
collecting reservoirs, and operates the motors accordingly by 
starting switches and resistances on the controlling switch- 
board. Delicate ammeters enable him to determine the 
power taken by each motor, and in order to farther ensure 
the detection of a defect a telephone connection enables him 
to listen to each pump and motor running. A contact 
attached to the ladder of each pump well enables him to see 
at & glance in which of them the greaser is, with whom he 
can thus communicate at once in case of a defect in another 
pump. The whole electrical equipment will cost when com- 
plete some £28,009. In addition to this, another low-lying 
area farther east, round the head of Double Bay, is already 
being drained electrically on another system. The motors 
are here situated in a single substation driving air com- 
pressors, whence the power is distributed to four pumping 
wells by the Shone system. The population of this area is 
some 2,000, and the amount of sewage dealt with 150,000 
gallons a day, which is raised a height of 56ft. The power 
here is also supplied by the tramway power-house at a charge 
of 134. per unit. Two air compressors are employed, driven by 
20kw. Parkermotors, and each capable of dealing with the whole 
of the discharge on ordinary occasions. The motors аге regu- 
lated by an automatic series parallel controller, according to 
the pressure of air in the reservoir, stopping the motors when 
the pressure rises to 28lb., and increasing the speed by steps 
as the pressure falls. From the compressor station the air is 
carried in pipes to the four pumping wells, where it actuates 
Shone automatic hydro-pneumatic ejectora. As the result of 
some 18 months of successful operation, the automatic features 
are found to give every satisfaction. The efficiency over all 
amounts to 85 per cent., and the energy used 25,000 units 
per annum, costing £150. 


Electricity in Mining.—The older Australian mines are 
showing great hesitation in adopting the newer means of 
power transmission. At Broken Hill not a single electric 
motor is yet employed, although each of the nine large 
mines has its own plant for surface and mill light- 
ing. In eight of these low-tension direct currents are 
employed of 100 volts to 120 volts, Parker dynamos 
being the favourite type. The ninth is the Proprietary Com- 
pany, who employ a 2,000-volt alternating system, the current 
being generated by four 25kw. Mordey alternators. Block 14 
mine has a small power transmission plant under erection, 
and underground electric traction has been talked of for 
others, but with no definite results hitherto. At the Mount 
Morgan gold mines the application of electric power has made 
much more rapid strides under the direction of Mr. E. Н. 
Hewlett, till lately consulting electrical engineer to the mines. 
A power plant of 500 н.р. has been erected for supplying the 
power for ventilating, pumping, machine driving and hauling 
as well as lighting. Some 2 miles of drive are already 
fitted for electric traction, two small locos of 500lb. drawbar 
pull being employed. In both districts compressed air still 
holds its own for rock drilling. 


Sydney Tramways,—The conversion of the 60 miles of tram 
way owned by the Government to electric working is proceed- 
ing rapidly. The steam motors on the Glebe Point line were 
replaced before the end of last year, and electric cars will 
shortly be running in Elizabeth-street. Of the 60 miles in 
Service 27 are now worked electrically, 31 by steam motors, 
and 24 by cable car. The farther extension of the power- 
house at Ultimo is being pushed on. A contract has been 
placed with the General Electric Co. of America for three 
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1,500kw. three-phase 25 W 6,600-volt generators, and ihe 
equipment for five rotatory converter sub-stations of 500kw. and 
1,000kw. each. One of these sub-stations will be on the north 
shore, two 6,600-volt three-core submarine cables carrying the 
current under the harbour. The sub-stations are expected to 
be ready early next year, and will enable large extensions to 
be made in the tramway system. 


CORRESPONDENCE. 


GAS POWER FOR CENTRAL STATIONS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I do not wish to discuss at any length a subject which 
you have already dealt with in what is, on the whole, a 
favourable review, but in your issue of February 8th you 
gay: Where gas transmission is adopted the richest possible 
gas is clearly the only kind admissible." May I ask why you 
express this opinion so decidedly ? Surely the cost of genera- 
tion and transmission must be considered together, and there 
ig no apparent and obvious reason why the cheap gas with 
the more expensive transmission should not be much the best 
in the end. 

The Mond gas used by the Northwich Electric Supply Co. 
is delivered through a pipe line nearly a mile long, yet the 
firm supplying the gas could not afford to deliver the same 
number of heat units to the electric station if ordinary coal 
gas was used. We have long stretches of pipe mains in 
Winnington through which, with quite a moderate pressure, 
the whole of the Mond gas for а 100,000 и.р. plant could be 
delivered, and probably nowhere in the world does the trans- 
mission of energy cost so littleas at Winnington. Prof. W.C. 
Unwin, in his book on “The Development and Trans- 
mission of Power” (1894) considered the subject of energy 
transmission by means of producer-gas well worth his careful 
study, and the favourable results at which he arrived could 
now be much improved upon. 

You remind your readers that producer-gas contains a large 
percentage of carbon monoxide, which is a poisonous gas. 
Quite true, but water-gas contains a very much larger per- 
centage, yet that does not prevent its introduction into private 
houses for domestic use or otherwise limit its useful applica- 
tion. I have not the least desire to claim more advantages, 
or less difficulties, for the system of using cheap power-gas in 
central stations than can be proved by actual facts and figures. 
Let the difficulties advanced against the scheme be real, and 
not imaginary ones, and I will accept them frankly.— 
Yours, ‘&c., Н. A. Humpnesy. 

Northwich, Cheshire, Feb. 9. 


THE BRIGHTON CABLE CONTRACT. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin: The enclosed copy of a letter which has been for- 
warded to the Mayor of Brighton, may be of interest to your 
readers as the question of foreign competition is now attract. 
ing so much attention. The letter explains generally the 
circumstances of this particular case, and shows how com- 
petition may extend beyond the simple question of price, to 
the acceptance or rejection of harsh and oppressive conditions, 
which might be accepted on the chance of their not being 
enforced, but really leave the contractor at the mercy of some 
official of the purchasers.— Yours, &c., A. Н. Howarp. 

London, Feb. 8. 

To the Mayor and Corporation of Brighton, 10wn Hall, Brighton. 

DEAR Sirs: I am requested to call your attention to the circumstances 
under which the contract for electrical cables for Brighton has been placed 
with the Union Cable Co., a firm which has no works in Great Britain, 
and proposes to obtain its cables from Germany. This company was 
registered in August, 1900, with a nominal capital of £25,000 in £1 
shares, of which 10,000 shares have been i:sued, aud 10s. per share paid u 
on them, so that the actual capital of the company is £10.000, of which 
£5,000 is uncalled. The shares are principally held by the Deutscher 
Kabelwerke, of Berlin. 

In several cases the prices in the tenders sent iu to the Brighton Cor. 
poration for these cables by responsible British manufacturers were 
substantially lower than the tender of the Union Cable Co, but in 


spite of this fact the contract has been placed with a German firm for 
cables which will certainly be manufactured in Germany. The reason for 
not accepting the lower tenders is stated to be that the British bouses did 
not comply with the conditions upon which the tenders were invited. Au 
examination of the conditions proposed by the British firms (which are 
those of the Cable Makers’ Aseociation, as accepted by the leading consult- 
ing engineers of Great Britain), in comparison with the conditions of the 
specification, does not seem to justify the action of the Corporation in gub- 
jecting the ratepayers of Brighton to an increased expenditure by placing 
the order with а foreign firm at а higher price than that obtainable from 
responsible British manufacturers. 

The above circumstances seem to call for some investigation, and 1 
should be pleased to afford any explanation of the general couditions 
adopted by the Cable Makers’ Association, in order to show that these are 
perfectly fair to the purchaser as well as to the manufacturer ; and that 
they do not necessitate any additional expenditure by the Corporation, as 
has been suggested. As matters stand at present, it is practically certain 
that no responsible British manufacturer will tender for any further supply 
of cables to the Brighton Corporation under the same conditions. 

The importance of this matter is accentuated by the fact that tenders 
are now being invited by the Tramway committee for considerable quanti- 
ties of cables, If the conditions as printed in the specification are again 
insisted upon, it seems almost certain that the order will again be placed in 
foreign hands at enhanced prices, and work will leave England for abroad. 

I am, Dear Sira, youra faithfully, 
A. H. HOWARD 
(Honorary Secretary of the Cable Makers’ Association), 
On behalf of the following firms :— 
British INSULATED Wire Co. (LTD.) 
CALLENDER's CABLE AND CoNsTRUCTION Co. (LTD.) 
CoNNOLLY Bnos. (LTD.) 
HENLEY'S TELEGRAPH Works (LTD.) 
INDIARUBBER, GUTTAPERCHA, AND TELEGRAPH WORKS (LTD.) 
JOHNSON AND PHILLIPS. 
-LONDON ELECTRIC Wirg Co. (LrD.) 
SIEMENS Bros. & Co. (LTD.) 
TELEGRAPH ManoractuRina Co, (LTD.) 
WESTERN ELkcTRIC Co. 
W. T. GLOVER & Co. (LTD.) 
Cable Makera' Association, 2, Queen Anne’s-gate, Westminster, S.W. 
Feb. 8, 1901. 


MR. CAMPBELL'S PHASE-TURNING DEVICE. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sin: In connection with the interesting letters by Messrs. 
Campbell and Duddell which have recently appeared in T'Àe 
Electrician, referring to the phase-turning device of Mr. Camp- 
bell, I should like to draw attention to a Paper entitled ‘‘ The 
Vector Properties of Alternating Currents,” published four years 
ago in the Proceedings of the Royal Society. In that Paper Ishow 
that it is in general impossible to represent the phase rela- 
tions of four voltages by straight lines drawn in space so that 
the angle between any two lines represents the phase difference 
between the two corresponding voltages. The only case in 
which this is possible is when one of the voltages is at every 
instant equal to the sum of three quantities, each of which is 
proportional to one of the three remaining voltages. 

It follows that Mr. Campbell’s geometrical figure for the 
voltages X., X., and the two complementary voltages of the 
phase-turning device, cannot in general represent the phase 
relations assumed; and the mathematical deductions from it 
can only be approximately true. Mr. Duddell is quite correct 
in his criticism, though afterwards he has apparently confused 
the three quantities Ф, Y, and у, – ул, since it follows from 
his definition that ) is equal to the first of these quantities 
and not to the last. 

Whether the approximation to truth of Mr. Campbell's 
figure is near enough for practical purposes largely de- 
pends upon circumstances. In many cases it will be quite 
accurate enough. In some cases it will lead to hopelessly 
wrong results. As Mr. Duddell points out, the assumption 
that Mr. Campbell makes as to the phase relations of the 
primary and secondary voltages of a transformer is only 
approximately correct, and the same remarks apply. I may 
add that I have at various times thought out a number of 
testing devices somewhat similar to those recently indicated 
in Mr. Campbell's articles, but I have given them all up as 
unsatisfactory, for the reasons just indicated.— Yours, &c., 

Birmingham, Feb. 12. W. E. SUMPNER. 


TO THE EDITOR OF THE ELECTRICIAN. 
Sm: I should like to make a few remarks on Mr. Duddell's 
criticisms of my revised methods of using my phase-turner, 
and also of my transformer method of measuring power. 
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Whilst Mr. Duddell accepts the validity of my method of 
measuring small voltages, he remarks that this can be more 
easily done by means of a low-reading electrostatic voltmeter, 
but he seems to forget that the very object of the method is 
to enable any electrostatic voltmeter to be used to measure 
voltages much below its ordinary range. Thus a voltmeter 
reading up to 1 volt might be made to read with tolerable 
accuracy а P.D. of 1/20 volt, and could indicate (within 
15 to 20 per cent.) a P.D. of 1/100 volt. This seems to me a 
considerable gain. 

With regard to the question of ‘ latitudes," Mr. Duddell is 
quite right; the cos (V, - i) got shifted by a slip. As to the 
proof of the general formula, I admit that Mr. Duddell is 


probably right in his opinion that even the solid geometry 


is not sufficient here. It is not clear, however, that his 
example is a possible case, for he does not show that the 
phase-turner can be made to give а symmetrical wave-form 
other than a sine-curve. Still, the conclusion seems to be 
ihat the second method is only safe in the less extreme (but 
more common) cases—viz., when the latitudes (0, and 0,) are 
found to be small. 

With regard to my transformer method of measuring power, 
I may first remark that in that method the secondary of the 
transformer is kept on open circuit. I do not doubt that the 
transformers tried by Mr. Duddell would be unsuitable for 
ihe method, a deficiency of 5deg. from opposition of phase 
being very large. Quite recently I tested a small trans- 
former (not designed for such work), and found the lag 
between the primary and secondary P.D.s to be 179:85deg., 
the whole of the deficiency 0-1 5deg. being practically 
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due to the primary ohmic drop Ci RI. This drop might 
easily have been reduced to one-fifth of the observed value 
by increasing the section of the primary wire (which was 
800 turns of No. 20 S.W.G.) By care in designing the 
testing transformer there seems no reason why the defi- 
ciency from exact opposition should not be reduced to (say) 
0:02deg. With a power-factor of 0:01 for the power measured, 
such a transformer would cause an error of about 4 per cent., 
which is not very serious. | 

In conclusion, I may mention a modification of the three-volt- 
meter method which might be used with advantage when the 
power-factor is low. A low resistance r is put in series with 
the load W, as in Fig. 1. In parallel with W is a very high 


resistance В, from which а convenient fraction (An) is 
N 


picked by B and D. The three-voltmeter method is then applied 
to А, B, and D. The result multiplied by » gives the power 
taken by W. 

If W be a load with capacity, and the method of adding a 
small ironless choker (1nentioned by Mr. Mather) be employed, 
this choker need only take a quite small part of the total 
voltage, being inserted at F as in Fig. 2.—Yours, &o., 

London, Feb. 12. ALBERT CAMPBELL. 


WIRELESS TELEGRAPHY. 
TO THE EDITOR OF THE ELECTRICIAN, 
[ TRANSLATION. ] 


SIR: The experiments between Brussels and Antwerp with 
а repeater at Malines could not be attempted until the partial 
tests between Malines and Brussels and Malines and Antwerp 


had succeeded,~ In carrying out the preliminary experiments 
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between Brussels and Malines, I came to the conclusions 
given below. 

In the first place, however, allow mie to point out to you that 
the country between Malines and Brussels is quite different to 
that between Dovercourt and Chelmsford. According to infor- 
mation which I have been able to obtain at the cartographic 
institute of the Belgian military college, the country between 
Dovercourt and Chelmsford is absolutely flat, obstacles being 
absent throughout. On joining the two places by a straight 
line, one follows the coast almost all the way. On the other 
hand, a straight line joining the Colonne du Congres at 
Brussels with the spire of St. Rombaut at Malines, one 
encounters, in addition to the high part of the town of 
Brussels and the south-west portion of Malines, other towns, 
woods and numerous undulations rising to a height of 62m. 
(203ft.) above sea level. i 

It must also be added that my air wires were merely tem- 
porarily installed and supported by public edifices. It is 
one thing to establish communieation between a workshop 
(Chelmsford) and a permanent station (Dovercourt), and 
another to establish two stations (Brussels-Malines) which 
must be removed in a few weeks. Nor must the source of 
energy employed in the Brussels-Malines trials (4 amperes) 
be forgotten. : 

I thought.I held the record of the communications over 
land—through obstacles— without recourse to captive balloons 
or kites to hold up the earth-wire. I did not know of the 
experiments between Dovercourt and Chelmsford, no scientific 
journal having spoken of them [see T'he Electrician of July 28, 
1899, p. 472.— Ep. оо. were they mentioned in the Paper 
by MM. Blondel and Ferrié а& the Paris Congress of 1900. 
But since the Marconi Company has communicated over a 
distance of 60km. (40 miles) I leave it this record. The 
following are the conclusions which I referred to above :— 


Having replaced the 50- wire cylinder at Malines by а simple 
cable of seven strands of 1mm, wire, communication became 
uncertain, and I had to increase the current from 4 amperes 
to 6 amperes in order to maintain the exchange of signals 
under the same conditions as those already notified. This 
proves that a large receiving surface is advantageous for the 
receiving air-wire. . . . Having replaced the lower por- 
tion of the Brussels air-wire, which was formed of a 7-strand 
cable by geven bell wires of 1mm. diameter, communication 
was possible with 3 amperes (without the 50-wire cylinder at 
Malines). 

The following is, I think, an explanation of this pheno- 
menon. Since 1899 I have asserted that, in my opinion, 
electrical radiations were perpendicular to the wire at each point 
of its surface. Prof. Tommasina, in a note recently presented 
to the Académie des Sciences on the photography of electric 
brush discharges, came to this conclusion: The radiating 
wire acts as а capacity, and its surface molecules transmit 
one or other of the oscillatory movements produced in the 
discharges. These movements are propagated at the same 
time in the surrounding ether, in lines which are always normal 
near their origin. 

If an air-wire is traversed by a variable current (a small 
current at high pressure, that is to say with a weak magnetic 
field, аз is actually the case in wireless telegraphy) everything 
happens as if the current concentrated on the surface of the 
conductor. At the limit, in the case of undulations of high 
frequency, the surface of the condactor only comes -into 
consideration—(Bjerknes’ experiments). 

The ray of electromagnetic waves (in the case of small 
variable current at high pressure, the principal phenomenon 
is the electric one, the magnetic one being secondary) is per- 

endicular to the surface of the wire, the only important 
actor in the phenomenon. At each point of the propagated 
rays there exists an electric and magnetic force. The electric 
force is perpendicular to this ray and parallel to the direction 
of the variable current, i.e., to the wire. The magnetic force 
is perpendicular both to the ray propagated and to the electric 
force ; that is to say, is in the intersection of two planes, of 
which one is normal and the other parallel to the surface of 
the wire. In consequence, а cylindrical wire 1ш. in height, 
for instance, produces an ether perturbation in a space limited 
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by two planes perpendicular to the extremities of the wire. 
If at one point of the propagated ray there is а superficial 
element of & conductor (receiving wire), one obtains a maxi- 
mum effect of (electric) inductance in this element when it is 
tangential to the-plane of the electric and magnetic forces. 

From this is seen the advantage of employing one wire or 
cylindrical wires for the transmitting air-wire, instead of & 
stranded or even lightly twisted cable as has often been 
employed in wireless telegraphic experiments. In the case of 
a strand or cord, instead of a cylinder, the air-wire is a helical 
instead of a cylindrical surface. There is only what is 
called the surface envelope of the helix that is cylindrical ; 
but this surface is only fictitious. Now the planes normally 
to the surface of the helix are not parallel to one another as 
the planes normal to the surface of a right cylinder. . . . 
They all cut one another. Thus one sees the disastrous 
effects: interference on the one hand and diffusions in 
oblique planes on the other hand. It is this diffusion in 
oblique planes which allows of communication between two 
air wires at a different level. This diffusion, again, which 
it is advantageous to avoid in the case of fixed stations, 
has enabled, and still enables, communication between ships 
in spite of their movements. 

It results from these experiments and considerations that 
the maximum action between a transmitting and receiving 
air-wire is obtained by ueing as air-wire two metallic right 
cylinders of a certain height (length) and a certain diameter, 
disposed parallel to one another in the two stations, and of 
such a height that they are in sight of one another. Assuming 
that the two cylinders are of equal length, each must be 
included entirely between the two planes passing through the 
base of the other.—Yours, &c., E. Guarini. 

[Owing to the extreme length of M. Guarini’s letter we 
have been compelled to omit certain portions more or less 
irrelevant.— Ep. E. 


LEGAL INTELLIGENCE. 


: Erection of Telephone Poles. 


In the Pontypridd Police Court on Tuesday, the stipendiary (Mr. J. 
Ignatius Williams) eat as arbitrator in а digpute between the Glamorgan 
County Council and the Pustmaster-General. The subject at issue related 
to the propoeal to establish a telephone call office at the Llantrisant Post 
Office and the laying of wires between Pontypridd and that place. The 
County Council objected to the erection of poles, on the ground that the 
road is too narrow. 

Sir ROBERT HUNTER, solicitor to the Post Office, said the ques- 


tion of decision arose under а notice served on the County Council by. 


the Postmaster-General, in which he required them to give consent 
to lay telephone poles between Pontypridd and Llantrisant. The 
Postmaster-General was empowered by Act of Parliament to lay 
these lines, but could not do so without the consent of the autho- 
rities having control of the rouds. Where such consent was re- 
fused the matter could be referred to the stipendiary magistrate 
to decide what was just between the parties. He considered that the 
word just must be interpreted in the light of convenience. There were 
220 telephone subscribers in the Pontypridd area, and six persons 
at Llantrisant had undertaken to juin the proposed exchange. Among 
other objections the Council also stated that they had no reason 
to doubt that the Postmaster-General could come to an arrangement 
with the Nations] Telephone Co. for the joint use of their wires. 
The Postmaster-General, however. contended that the erection of that 
company's lines was not legal, and that he could not, therefore, take part in 
an illegal act by putting bis wires on the company’s poles. Quite apart from 
that, it was entirely opposed to the practice and policy of the Post Office 
to share poles with the National Company. In 1896 the Postmaster- 
General took over all the trunk wires belonging to the company, and 
special arrangements were made by which certain wires were used jointly, 
but во unsatisfactory was that arrangement that the Post Office in many 
cases had erected a second series of poles in order to carry their own wires. 
The original proposal was to place the poles on the opposite side of 
the road to the existing line, but with a view to meeting the County 
Council as far as possible the Postmaster-General had proposed to 
erect the: on the same side. Notwithstanding this, the County Council 
still refused to give their sanction. The Postmaster-General was of opinion 
that it would be better, in the interests of the Post Office and the con- 
venience of the public, that the original scheme to erect poles on the 
opposite side of the road—should be carried out. The Postmaster-General 
was bound by the act to shift the poles in the event of the road being 
altered, but the County Council wanted an undertaking that the poles 
should be removed altogether upon application, and to this condition the 
Postmaster-General objected. 

Mr. JOHN GAVEY, assistant engineer-in-chief and electrigian tu the 
Genera] Post Office, said that where wires were used jointly by the Post 


Office and the National Company difficulty had been experienced in tracing 
and removing faults. The disadvantages had been so serious that the 
department had spent considerable sums of money to separate their 
wires from those of the company, and in many cases different routes had 
been constructed. In Cardiff and other parts of this district wires were 
used by the Post Office which were maintained by the company, the main- 
tenance cost being £1 per mile per annum, whereas the cost of maintenance 
to the Post Office would be 5s. less. 

The STIPENDIARY here asked whether the Council were prepared to 
give their sanction provided the poles were not placed on the metalled 
portion of the roads. 

Mr. В. F. WILLIAMS replied in the affirmative provided they were 
placed where the surveyor thought they would not be dangerous. 

The STIPENDIARY suggested that the county surveyor and Mr. Gavey 
should discuss the matter privately, and this course having been agreed to, 
when the parties re-assembled the following terms were agreed to: That 
consent be given to the Postmaster-General to place telegraph poles over 
roads from Pontypridd to Llantrieant upon the following conditions: (1) 
No pole to be placed on metalled roads. (2) Subject as aforesaid, the 
position of the poles to be settled between the engineer to the Post Office 
and the county eurveyor, with reference to the magistrates if necessary. 
(3) The Postmaster-General to make good any damage done in the execu- 
tion or maintenance of work. (4) The County Council to be at liberty to 
withdraw consent at three months’ notice. The Postmaster-General, 
if he objects to remove the poles from the highway, to take immediate 
steps to bring the difficulty for decision to arbitrator’s tribunal. 


Tamplin and Makovski v. Harding. 


At Redhill County Court last week, before Judge Martineau, Messrs. 
Tamplin and Makovski, electrical engineers, London and Redhill, cought 
to recover £12. 168. 4d., for wiring premises and supplying fittings. 
Defendant is a house decorator of Wimbledon. It appeared that defend - 
ant was asked to take up an agency for plaintiffs, and agreed. Goods 
were tent on sale or return, and defendant gave an order to have hia place 
fitted up for the electric light, and the sum claimed for this was £6. 78. 6d. 
Defendant said he was given to understand that the company would fit up 
his place free if Le took on the agency. He had sold none of the goods, 
&nd they could be returned at once if necessary. 

Judgment for plaintiffs for the amount claimed, to be reduced to 
£6. Тв. 6d. if defendant returned the goods to Redhill within seven daye. 


Cameron v. P. C. Middleton & Co. (Ltd.). 


In the Second Division Court, Edinburgh, on Wednesday, before Lords 
Young, Trayner and Low, the defenders appealed from a decision of 
Sheriff Burnet granting an interdict from carrying on their electricity 
works at Cults, Aberdeen, on the ground that they constituted a nuisance. 
Particulars of the case were given in our issue for Nov. 25. After hearing 
the arguments of counsel their lordships upheld the sheriff's decision, and 
came to the conclusion that there had been a nuisance. They continued 
the case in order that defenders might consider whether they could abate 


the nuisance by any means. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
nue 
APPOINTMENTS VACANT AND FILLED. 

The directors of the Isle of Thanet Electric Tramways and Light- 
ing Co. are about to appoint au electrical engineer to take charge of 
the running of their power station and of their electric lighting 
business. An advertisement contains further particulars, and appli- 
cations have to be in to Mr. J. Barber Glenn, secretary, 74, Cheapside, 
London, E.C., by noon of Feb. 27. 

Ап outside manager aud engineer is requirel for a large power 
distribution system in the North of England supplying three-phase 
high-tension current. Seeadvertisement. 

Thereis a vacancy for a shift eugineer at the Dundee d 
lighting and traction station. pao to the city electrical 
engineer, Mr. W. H. Tittensor, Dudhope Crescent-road, Dundee. 
See advertisement. 

The Aron Electricity Meter (Ltd.) require a draughtsman and 
assistant engineer. See advertisement. 

The Charing Cross and Strand Electricity Supply Corporation 
require an assistant in the distributing engineer's department. See 
advertisement. 

Marconi’s Wireless Telegraph Co. require electrical assistants 
with all-round experience. An advertisement gives some further 
particulars. 

The British Electric Traction Co. are prepared to admit a limited 
number of qualified students as pupils. See advertisement. 

Two assistant engineers are required for the staff of a large elec- 
trical manufacturing company. See advertisement. 

Jointers, accustomed to B. I. W. and other paper-insulated cables, 
are required by Sheffield Corporation. Applications to manager 
(Mr. S. E. Fedden), Commercial. street, Sheffield. See advertisement. 

Eastbourne Electric Light committee require a clerk of works 
upon the new electricity station buildings. Applications to borough 
engineer by 25th inst. 
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- Battersea (London) Council have appointed Mr. H. R. Forbes 

Mackay, chief assistant at Edinburgh, to be borough electrical 
engineer at £350 per annum. There were 50 applications, which 
were reduced to three—viz, Mr. Mackav, Mr. F. A. Nixon (on 
Messrs. Kennedy and Jenkin's staff), and Mr. L. Leslie Robinson (on 
Mr. Robert Hammond’s staff). 

Mauchester Electricity committee recommend the appointment of 
Mr. Guss F. Metzger, of Bath, as city electrical engineer at £800 per 
annum. 

Mr. Wm. Mackintosh, of Southport, has been appointed chief 
assistant engineer at Keigbley. 

Capt. Е. Baylay. R.E., has been appointed instructor in electricity 
at the School of Military Eogineering, Chatham. 

Mr. D. O. Evans, A.M.I.E.E., has been appointed engineer and 
manager for the North Wales district by the National Electric 
Wiring Co. (Ltd.) 


Ashton-under-Lyne.— The borough surveyor has been instructed 
to prepare specifications for the proposed tramways. The lines are to 
be worked by the Council. 

Bangor (Ireland).— The Council have declined to sanction the 
electric lighting and tramways scheme of the Bangor and Donagha- 
dee Tramways Co., some particulars of which were given in our last 
issue. 

Beckenham.— The Council have voted the surveyor (Mr. Angell) 
an honorarium of 500 guineas for extra work in connection with the 
electricity supply undertaking and other public works. 

Bristol Acting on the recommendation of the Electrical com- 
‘mittee, the Corporation have increased the salaries of Mr. РЫШ 
and Mr. Bird, assistants to the city electrical engineer (Mr. Н. 
Faraday Proctor)—Mr. Phillips from £200 to £225, with a further 
increase to £250 on Jan. 1, 1902 ; Mr. Bird from £175 to £200, with 
а further increase in January, 1902, to £225. 

Bury 8t. Bdmunds.—The Council have applied for а further loan 
of £12,000 for electric lighting extensions, 


Church Stretton.—The Church Stretton Land Co. propose to 
apply for a provisional electric lighting order, and are prepared to 
start at once to erect electricity works if the District Council will 
give consent. | 


Coventry.—The Electricity committee have reconsidered their 
scheme for the extension of the electricity undertaking which was 
recently referred back, aud have substituted a proposed expenditure 
of £23,000 instead of £18,000. | 

Darlington.—4A committee has been formed, with authority to 
enter into a contract to purchase the whole of the property of the 
SUM Tramway Co. in Darlington including the light railway 
order. 

Dublin.—The L»rd Mayor announced at the Corporation meeting 
on Monday that the Local Government Board had given their 
sanction to the £251,000 loan which had been applied for by the 
Council for electricity works, and had intimated that it would be 
pleased to grant that amount in sums of £50,000, as required, during 
the course of the contract. 


. Dysart (N. B.).— Meesrs. Crompton & Co. have offered to 
erect and supply electric current to 54 16 c. p. incandescent 
lamps burning till 10 p.m. at £40. 10s. per annum, and at £91. 10s. 
for all-night service. Terms are also to be obtained from the 
Kircaldy Town Council. 


Edinburgh—The committee recently appointed to visit English 
towns to obtain information on condensing plant has submitted its 
report. The committee were not impressed with the examples of 
these -plants which they inspected, and unanimously recommend 
that at the McDonald-road station there should be neither cooling 
towers nor condensing plant, but that the waste steam should be 
sent up an iron pipe to the top of the chimney. 

The Corporation have authorised the Lord Provost's committee to 
require the National Electric Traction Co. to transfer the powers 

ranted to the Company under the Portobello and Musselburgh 

ramways Order of 1900, for the construction of au electric tramway 
from the terminus of the Corporation line at Joppa to the city 
boundary at Magdalene Bridge. 


Electric Traction in Ireland —The Kerry County Council have 
approved the scheme of the Irish Electric Railway Co. to construct 
an electric railway between Castletownbere and Kenmare, The 
construction of the line means an expenditure of £700,000. 


Engineers' Conference.—The Conference between the employers 
and employed in the engineering trades has continued, and as a result 
the following communication has been published by the repre- 
sentatives of the masters and men :— 

We have discussed the points at issue, the proceedings being of an 
harmonious character. The employers have had explanations given them 
with regard to the propositions of the men which the employers’ represen- 
- tativea have agreed to put before the Employers’ Federation. A further 

meeting will take place ia a few weeks. We have discussed the terms of 
the working agreement arrived at three years ago. | Е 
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Evesham.—The General Purposes committee have been instructed 
to further consider the electric припа question with а view to 
obtaining information as to companies willing to establish electricity 
works in the town. 


t.— There was a considerable increase in the total value of 
electric generating plant, &c., imported into Egypt in 1899 compared 
with the figures of the two preceding years, the 1899 importa being 
valued at £66,580. France comes first in her share of this trade 
with £24,980 and Great Britain next with £16 545, A report 
recently published on the trade of Ezypt prophesies a growing 
demand for electrical АРАН: in that country, аз the use of 
electric lighting, bells, telephones, &c., is rapidly spreading. The 
electric tramway companies in Alexandria and Cairo being Belgian, 
the whole of the plant and accessories required for upkeep and 
extensions is imported from Belgium. The total value of machinery 
а from the United Kingdom into Egypt in 1899 was 

257,085. 


Failsworth.—The Council have decided not to proceed further 
in the negotiations with the Lancashire Electric Power Co. for the 
supply of electric current in bulk, and the General Pa com- 
mittee have been instructed to engage an expert to report upon the 

uestion of the erection of municipal electricity works and refuse 
estructor, and, alternatively, as to-obtaining current from the 
Manchester Corporation. 


Glasgow.—The second annual festival of the employés of the Cor- 
үп electricity department was held in the City НАаП on 

ednesday. Lord Provost Chi-holm presided, and among those 
present were Мевега, W. A. Chamen, chief engineer of the depart- 
ment ; J. C. Ward, mains superintendent ; R. B. M‘Coll, chief clerk ; 
W. G. Poole, chief station engineer; and A. J. Fuller, chief eletrical 
engineer at Ayr. The chairman's speech on the work of the depart- 
ment was followed by а concert and dance. | 


Grimsby. —Electric current for public lighting was available for 
the first time on Monday, and for private lighting on Tuesday. At 
present there are 20 arc lamps for street lighting. 


Halifax рап for a further loan of £130,000 for electric 
tramway and lighting extensions has been made by the Council. 


Bereford.—Sanction to a further loan of 25,000 for electric 
lightiog has been obtained by the Council. 


Holborn (Londen).—The Borough Council are preparing a state- 
ment of the monopolies for the supply of electric current in the 
borougb, when the same expire, and what steps will be necessary 
E 1 that every such monopoly should ultimately vest in the 

uncil.“ 


Huddersfleld.— The Corporation electric tram ways were opened 
for traftic this week. 

Keighley.— The following charges for the supply of electric 
eurrent have been adopted by the Council: For lighting up to 
500 units in any half-year 5d. per unit, above this number 41d. As 
an alternative, consumers will have the option of being charged on 
the maximum demand system, at 7d. per unit for the first hour’s 
daily maximum demand, and beyond this quantity 3d. per unit. For 
motive power and heating the charge will be 3d. per unit for the first 
10,000 units in any half-year, between 10,000 and 25,000 units 22d., 
between 25.000 and 50,000 units 24d., and for all units above 50,000 
at a special rate to be agreed. 

Kinning Park.—The Council have resolved to apply for a pro- 
visional electric lighting order, and a committee has been appointed 
to oppose the bills of the Clyde Valley Electrical Power Co. and the 
Caledonian Electric Power Co. 


Lecture.—Mr. R. A. Chattock, M. I. E. E, city electrical engineer 
of Bradford, delivered a lesture on Friday last to members of the 
Bradford Scientific Association in the Mechanics Institute on “ The 
Design of Central Electric Generating Stations.” Mr. Chattock 
dwelt upon the interest of the subject at the present time in view of 
the large extensions that are being carried out at the electricity works 
of the Bradford Corporation, and said that if an area of supply was 
not large but the population was fairly dense, then the most suitable 
system of supply was by direct current, which could be provided 
economically on the three-wire system at a pressure of from 400 to 
500 volts for a distance of about 3 miles. This system was especially 
suitable for motive power supply ; and the motors themselves were 
cheaper in first cost on the direct-current system than on the 
alternating system. If, however, the area was large and the popula- 
tion scattercd, it is economical to supply current at higher pressure: 
and to transform it down for distribution. If direct current 
supply was adopted it was advisable that the generating works 
should be as central as possible in order to reduce the 
lengths of the various feeders and to ensure efficient working. It 
might be taken as a general rule that it was far more economical to 
put down one large generating station rather than several small ones, 
and, consequently, the area of the site chosen should be large enough 
to provide for the total anticipated power required, with due allow- 
ances for stores, workshops and offices. In the early days of elec- 
tric lighting the mistake of not allowing sufficient space for extensions 
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was almost invariably made. Mr. Chattock emploved а number of | Liverpool Tramway Accident.—The inquest on the bodies of 


lantern slides to show the arrangement of the various parts of the 
station buildings, and at the close of the lecture received a hearty 
vote of thanks. 

Leigh.— The Council have decided not to give the South Lanca- 
shire Electric Tramways Co. permission to construct and work tram- 
ways Within the borough except along the main road from St. Helens 
to Bolton, and will themselves obtain statutory powers to construct 
and work tramways within the borough. 


Ley ton.— Application has been made for an additional loan of 
£5,000 for extensions of the electric mains, &c. 


Lewisham (London).—-At Wednesday’s meeting of the Borough 
Council it was decjded to consent to the application of the Lewisham 
and District Electric Supply Co. for a provisional for Lewisham. 
The company are the approved nominees of the Electric Extension 
Со. (Ltd ), with whom the late Board of Works for the Lewisham 
District entered into an agreement on the subject of electricity 
supply. 

Light Railways.—The application of the Crewe Council for 
authority to construct light (electric) railways in the district has 
been refused by the Light Railway Commissioners. At the inquiry 
strong opposition was offered by the London and North Western 
Railway. 

Liverpool — At a meeting of the Tramways committee on Saturday 
the recent electric tramway accident was under discussion. It was 
reported that certain claims for compensation for personal injuries 
had been received, as well as a claim for the death of a horse, but it 
was resolved that these claims could not ke entertained. The chair- 
man (Ald. Petrie) said they had heard and seen a great deal regarding 
the accident, but it was quite clear to everyone who had taken an 
interest in the matter that the unfortunate occurrence was entirely 
owing to the almost unprecedented snowstorm of Monday night, 
which caused a break in the telephone wires. At the time of the 
construction of the electric trolley wires, wherever telephone or tele- 
graph wires crossed them, guard wires were employed. At the point 
where the accident happened the guards were in perfect order, but 
when a whole stack of sume 40 to 50 wires fell, as on this occasion, 
some of them became entangled with the tramway wires and were 
charged with current. The accident showed the necessity for placing 
the telephone and telegraph wires undergrotnd. The National 
Telephone Со, had been proceeding with that work for some time. 
As to the overhead trolley system, after full consideration they were 
of the unanimous opinion that it was the best system under all the 
circumstances. If there was any improvement that could add to the 
safety of the public, no matter what the cost might be, the committee 
would be willing to adopt it. 

The estimates of the Tramway committee for 1900 were 
under discussion at the Corporation meeting on Wednesday, 
and in moving their adoption the CHAIRMAN of the Tramways com- 
mittee (Ald. Petrie) said that for the past year the committee had 
had a surplus of about £5,000, and £28,000 had been written off for 
depreciation of horses. In the current vear's estimates they proposed 
to provide £51,572 for interest, £48,016 for sinking fund, and 
£350,000 for working expenses, a total of £450,488. It was estimated 
that the receipts would be sufficient to meet these payments, and that 
nothing would be required from the rates. The total receipts last year 
were £425,000, or more than £56,000 beyond those of the previous year. 
On capital account they asked for E302, 000. Most ot the work for 
which this was provided had been done. Nearly all the principal 
routes of the city had been completed, and were working satisfac- 
torily as regards the number of passengers carried and car mileage. 
The remaining lines were mostly lines for joining up the existing 
main lines. In reply to a question, he said there was an under- 
standing between the Tramways committee and the Electric Power 
and Lighting committee as to the price to be charged per unit for 
electric energy. It was entirely for their experts to say what thie 
charge should be, and the electrical engineer has gone fully into the 
matter, and the charge of 1:2d. per unit had been agreed upon. He 
believed that price covered the whole cost of production, and was, if 
anything, favourable to the Electrical committee. Ald. ROBERTS was 
amazed that suchahuge undertaking asthe Liverpool tramwaysshould 
have shown a profit of only £5,000. They had between 50 and 60 miles 
laid down, compared with 10 or 12 miles in Glasgow, where a profit 
of £100,000 had been made. Mr. MILEs said that whereas the profit 
now was £5,000, it was the intention of the Electric Lighting and 
Power committee to increase their charge for power by about £3,000. 
He did not think that the committee's balance-sheet was а 
satisfactory one. The price per unit was likely to be 1:50. next 
year, and that would completely wipe off the £5,000, show- 
ing that the working of the tramways would result in a loss in 
1901. Col. PORTER said there was a loss of £40,000 on the horse 
action. If the horse cars and omnibuses had been done away 
with there would have been a profit of £45,000. In a few weeks no 
horses would be running, and a handsome profit would be made. 
Ald. Өмїтн said the committee had carried in the electric cars 
150,000,000 people. Eventually the estimates were approved, | 


David W. Singleton and Thomas Hankey who met their deaths in 
the electric tramway accident which occured in Pembroke-place, 
Liverpool, on the 4th inst, was opened on Thursday last. The 
coroner (Mr. T. E. Sampson) said he only proposed to take formal 
evidence of identification. Mr. Pierce, deputy town clerk, said this 
was the first accident of the kind that had occurred in the course of 
the two years that the electric tramways had been in operation, and 
during that period they had carried 150,000,000 passengers. After 
formal evidence of identification the inquest was adjourned till 20th 
inst. 


London County Council.—At Tuesday's meeting it was resolved 
to lend £27,360 to Poplar for electric lighting. 

An expenditure of £860 was authorised for the lighting of the new 
West Hampstead station by electricity, and £125 for 2,000 incan- 
descent electric lamps for use at the Blackwall tunnel. 

A report was submitted by the Highways committee on the four 
applications now before the Board of Trade for electric lighting pro- 
visional orders for St. Marylebone Borough Council, the Marylebone 
Electric Supply Corporation, the Lewisham and District Electric 
Supply Co., and the North Metropolitan Electrical Power Distribu- 
tion Co. (for Stoke Newington). As these applications were for 
orders for districts for which the local authorities already possessed 
powers or were seeking such powers, the committee ровер 
following the usual course adopted by the Council, the Board of Trade 
should berequested not to grant any one of the three last-named orders. 
With regard to the price to be charged for current in all orders, the 
committee were still of opinion that the maximum should be 5d. per 
unit, and as to the system of supply considered it advisable that, 
excepting with the express consent of the Board of Trade, the supply 
should be by continuous current. The committee further recom- 
mended that the date of purchase should in every case be 42 years 
from Aug. 26, 1889. In respect of the three last of the four orders 
now under review, the committee suggested that the local authorities 
concerned should endeavour, in the event of the orders being granted, 
to secure the insertion of a clause as to purchases by the local authority 
similar to that obtained in the Camberwell Order of 1896, and also 
that the option of purchase should be exercised at the end of every 
period of seven instead of 10 years after the expiration of the period 
of 42 years. 

The Highways committee reported on the question of the appoint- 
ment of an electrical engineer, at a salary of £1,000 per annum, to be 
directly responsible under the chief engineer for the work of con- 
struction or reconstruction for electric traction of the Council's tram- 
ways other than those to be reconstructed under the supervision of 
Mr. A. B. W. Kennedy, and for the proper and efficient working 
of the generating station, plant, and electrical equipment of the 
tramways when so constructed or reconstructed. In reply to the 
Council's advertisement 25 applications were received, and the 
committee submitted the three following names for the final decision 
of the Council :— 

Mr. Robert Percy Brousson, electrical engineer (with the Electric 
Traction Co.) for the construction of the Central London Railway. 

Mr. Charles Herbert Gadsby, consulting electrical engineer in private 


‘practice, specialist in electric traction. 


Mr. John Hall Rider, chief consulting and resident engineer for electric 
tramways and electric lighting to the Plymouth Corp6ration. 

The committee recommended that Mr. John Hall Rider be 
appointed to the post, and this was agreed to. 


Macclesfield.—An clectric lighting installation has been fitted 
up at the new technical and science schools, current being available 
for the first time on Tuesday. | 


Manchester. — А letter received by the Tramways committee from 
Prof. Kennedy intimates that the Bloom-street station should not be 
depended upon for a supply of electric energy next winter on any 
tramway route other than the three already determined upon—viz , 
Bury New-road, Cheetham Hill, and Rochdale-road. This is taken 
locally to mean that no electric tramcars can be run on any other 
route for about 18 months, and probably not until the Stuart-street 
station is completed. 


Maximum Charge for Electric Current.—The Skipton District 
Council have received а communication from their parliamentary 
agents (Messrs. Baker, Lees & Co.) to the effect that they have been 
informed by the Board of Trade that— 

Having regard to the advance inade in electrical science, and to the 
development in methods of distribution since the maximum price of 8d. 
per unit was adopted, and as they understand that the price actually charged 
ix, аз а rule, much less than 8d., the Board are of opinion that the time 
has come when the maximum of 8d. should no longer be allowed. They pr»- 
pose, therefore, in the provisional ordera now before them, and in all 
orders applied for in the future, to fix а maximum of 64. per unit. 

The Skipton Council have directed their clerk to appeal to the Board 
to allow the price to remain at 8d. in the Skipton order, on the 
ground that the Council had applied for the order on the faith of the 
price inserted in the Board's model electric lighting order. 


Middleton.—Application for a loan of £37,500 for electric tram- 
ways has been made by the Council. 


— — E ә 
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Motherwell—The formal opening of the electricity works took 
place on Friday evening last. 


Municipal Telephony.—In moving the minutes of the Glaszow 
Telephone committee last week Mr. James Alexander announced 
that the committee anticipated they would be able to connect up а 
few subscribers by March. 


Natural History Museum.— Prof. E Ray Lankester, director of 
the Natural History Museum, has paid a visit to the Manchester 
Museum, Owens College, in order to inspect the electric lighting 
arrangements there, with a view to its installation in his department 
of the Museum. 


Northallerton.—Mr. John Hutton, M P., inaugurated the exten- 
tion of the Northallerton Electric Lighting Co.'s installation on 
Thursday last. The capacity of the present plant is equivalent to 
4,500 8 c.p. lamps. 

Otley.—The District Council's consulting engineer (Mr. Geo. 
Wilkinson) has submitted his report on electric lighting, and decides 
in favour of municipal works. The estimated capital outlay on 
plant capable of supplying current to 6,750 8 c.p. lamps is put at 
£18,000, the annual expenditure at £1,122. 158., and the anticipated 
revenue at 6d. per unit (averaging 7s. per lamp per annum) 
£2,362. 10s The annual gross profit is estimated at £1,039. 15s, 
and the net profit at £231. 15s. In comparing the scheme with the 
proposals to obtain a supply “in bulk" from the Yorkshire Electric 
Supply Syndicate, Mr. Wilkinson thinks the total annual expen- 
diture for the latter would be £2,110. 10&, and the receipts £2,250, 
a net annual profit in favour of municipal works of £92. бз. 

Paisley.—The following have been placed on the short leet for 
the position of burgh electrical engineer in suscession to Mr. Francis 
Teague resigned : Messrs. Sydney T. Allan (Plymouth), H. Howard 
(Leicester), Jas. Moss (Eccles), and C. F. Parkinson (Morecambe). 
The appointment will be made on Tuesday. 

Prestwich.—The Ceuncil have approved the draft agreement 
with the .Manchester Corporation for the construction and working 
of electric tramways in the district. The Manchester terms for 
laying the lines are cost price plus 10 per cent. 


Private Bill Legislation.— The new bill of the Shannon Water 
and Electric Power Co. seeks power to utilise the waters of the 
Shannon for hydraulic and power purposes. The supply area includes 
those portions of the counties of Clare and Limerick as are within 
а radius of 30 miles of the townland of Springfield. The capital of 
the company is to be £365,000, in £10 shares, with power to divide 
into preferred and deferred half shares, aud with borrowing powers 
to the extent of £180,C00. The first directors are to be Messrs. W. 
Prownlow, J. Chambré, A. Lane Joynt, H. H. Montague Smith, and 
Baron Lurgan Brown. 

The estimates deposited by the promotera of the proposed electric 
railway under the Solent from its junction with the Lymiogton 
branch of the London and South-Western Railway at Sway to its 
junction with the Freshwater, Yarmouth’ and Newport Railway 
пеге 8 miles, of which about 2 miles and 500 yards will bs in 
tunnel under the Solent), put the total cost at £535,250, of which the 
tunnel section will cost £343,C00. "The railway throughout its 
whole length will be constructed as a single line. The company 
will have a capital of £600,000, of which £50,000 may be expended 
as interest during construction. 

In the report of the chairman of Committees of the House of 
Lords and the chairman of Ways and Means in the House of 
Commons under section 2 of the Private Legislation Procedure 
(Scotland) Act, it is stated that the provisions of the Caledonian 
Electric Power and Clyde Valley Electrical Power Orders are of 
such a character that they ought to be dealt with by private bills 
and not by provisional orders, The Paisley Order, ко far as it relates 
to tramways, has been allowed to proceed, and in the case of the 
following provisional orders the standing orders have been complied 
with: Clydebank Tramways, Dundee Corporation, and Falkirk 
and District Tramways. | 

In the estimates of the engineers of the Central London Railway 
(S.r B. Baker and B. Mott) the capital required for the extensions, 
&c., of the railway is put at £465,227, of which the proposed loop line 
extension from the Bank to Liverpool.street is cstfmated to cost 
£298,671. Of this sum 441,000 will be expended on the actual 
station accommodation, and £245,330 in clearing an area of 20 poles 
forthe Liverpool-street station. The balance will be spent on the 
construetion ofa loop line at the Shepherd's Bush terminus, which is 
estima'ed to ee £59,922, and on a siding under Throgmorton- 
atreet, which will cost £6,634. Power is sought to create £600,000 
additional ordinary capital, including £50,000 to be expended as 
interest during construction of works. The main object of these pro- 
posed loop line extensions is to enable the company to provide a more 
rapid service cf trains by the provision of turning loops at the Bank 
and Shepherd’s Bush termini. 


Provisional Order Revocation.— The Swadlincote Electric 
Lighting Order (1897) has been revoked by the Board of Trade. 


Southport.—The Board of Trade have sanctioned a further loan 
of £75,000 for electric tramways—viz, £63,500 to be repaid in 


30 years and £11,500, the cost of the electrical equipment, to be 
repaid in 20 yeara. | 


Swindon.—The Town Council, on Tuesday, in accepting a tender 
for the supply and erection of generating plant for lighting and 
traction, decided to adopt overhead traction for the tramways. 


Taunton —The salary of the borough electrical engineer (Mr. E. D. 
Thornhill) has been increased from £200 to £300 per annum. 

The accounts of the electricity department for the past year have 
just been presented. Last year there was a balance forward of £94, 
and the committee have now a balance of £706 after paying working 
expenses, interest and sinking fund. It is recommended that £750 
be placed to reserve, and the balance (£50) carried forward. The 
charge for current to the public arc lamps is to be reduced by. £1. 1s. 
per annum, and places of worship owning their own installation are 
to be charged 5d. instead of 61. per unit. Consumers on the 
maximum demand system are to pay 3d. instead of 4d. per unit after 
the first hour, these alterations to take effect from Jan. 1. 
The profit on the year's working has amounted to £2,965, more 
than sufficient to pay 6% per cent. on the capital sanctioned (£45,000). 
Last year, after paying all working expenses, interest, and sinking 
fund, they were able to contribute £300 towards the relief of the 
rates. "The balance-sheet was adopted, and it was decided to carry 
£450 to reserve, the balance of £300 to go in relief of the rates. 
The committee reported that owing to the increasing demand for 
current it would be necessary very shortly to lay down additional 
plant, and they accordingly presented an estimate of the cost of the 
extensions proposed, amounting to £17,780. 


Telegraph Extension in German Bast Africa. The Budget com- 
mittee of the Reichstag on Wednesday sanctioned the expenditure of 
200,000 marks for the construction of a telegraph landline between 
Dar-es-Salaam and Mpwapwa, German East Africa. 


The Pacific Cable.—The Pacific Cable Board has now been 
appointed, and will consist of Sir Spencer Walpole, K.C.B. (Secre- 
tary to the Post Office, Mr. George Edward Gleadowe (of the 
Treasury), and Mr. William Hepworth Mercier (one of the Crown 
Agents), representing the Imperial Government ; Lord Strathcona 
and Mount Royal, High Commissioner for Canada, and Mr. Alexan- 
der Lang, representing the Dominion of Canada ; the Hon. Henry 
Copeland, Agent-General for New South Wales, and Lieut.-General , 
Sir Andrew Clarke, Agent-General for Victoria, representing the 
contracting colonies of New South Wales, Victoria and Queensland ; 
and the Hon. W. P. Reeves, Agent-General for New Z alan. 

Correspondents of The Times report — 

1. That the New Zealand Government opposes concessions to the Eastern 
Extension Telegraph Cable Company as prejudicial to the Pacific cable, 
unless the consent of all the partners in the scheme is given. 

2. That much irritation has been caused in mercantile circles in 
Melbourne by the refusal of the Victorian Government to accept the 
reduced rate of telegraphing to England offered by the Eastern Extension 
Company. Victorians are under the disadvantage of paying de. 10d. per 
word, while New South Wales, South Australia, Western Australia, and 
Tasmania only pay 3a. 6d. 

3. That Mr. Crick, Postmaster-General of New Soutb Wales, strongly 
criticises the threat of the Canadian Government to withdraw from the 
Pacific cabie agreement if the rates are reduced, pointing out that Canada 
only pays 13. а word to England, while begrudging a reduction from 
Australia to 58. 61. Sir George Turner considers Victoria bound in honour 
to maintain the 4s. 10d. rates until Great Britain, Canada, Queensland and 
New Zealand, agree to the Eastern Extension Company's reduction. 

Lengthy consultations have, we learn, taken place between 
Mr. Gurr, Postmaster-General of Victoria, and Mr. Crick, of New 
South Wales, in reference to existing cable rates, and, as a result of 
these deliberations, it has been decided that negotiations can safely 
be opened up with the Eastern Extension Company in order to take 
advantage of the reduction in rates offered without in any way affect- 
ing the Pacific scheme. According to recent reports Mr. Gurr and 
Mr. Crick have determined that the States of New South Wales апа 
Victoria shall enjoy the reduced cable rates as from Feb. 1. The 


Agents General of the two States have, we understand, been 


instructed to sign the necessary agreement in London, and the 
Eastern Extension Company has been requested to take all necessary 
steps to give effect to this agreement. 

A temperate article on the subject of the “ Pacific Cable Imbroglio” 
appears in the Dritish Australasian of yesterday's date. 

he following information concerning the Pacific cable, which 1з 

being manufactured under contract by the Telegraph Construction 
and Maintenance Co., at the contract price of £1,795,000, is interest- 
ing: The two sections of the line—Vancouver to Fanning Island, 
3,653 miles, and Fanning Island to Fiji, 2,181 miles— will cost 
respectively £1,067,602 and £388,358, and will be completed by the 
end of 1902. The other three sections F. ji to Norfolk Island, 1,019 
miles, Norfolk Island to Moreton Bay, Queensland, 906 miles, and 
Norfolk Island to New Zealand, 513 miles, or 2,438 miles in all— 
will cost £339,040, and will be completed by June 30, 1902, 


Tonbridge.—Last week the Council decided to apply for sanction 
to а loan of £20,000 to carry out the electric lighting scheme 
prepared by Mr. Robert Hammond. 
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Tube Railway Competition.—At the meeting yesterday of the 
proprietors of the Great, Western Railway Earl Cawdor presided and 
referred to the competition of the Central London Railway with the 
local traffic of the Great Western Co. This competition, he said, 
had led to а drop in the number of short distance passengers carried 
by the latter line owing to its diversion to the Central London 
Railway. | mE 

Tynemouth.—The Board of Trade inspection of the new electric 
tramway between North Shields and Whitley took place on Wed- 
nesday. The date of the opening has not been fixed. Current will 
be supplied by the Corporation, whose electricity works are now 
practically complete, and itisexpected that current both for lighting 
and tram traction will be available in a few days. 


Waterloo and City Railway.—4A double improvement has been 
effected in the working of this line anng the hours of busiest traffiz, 
Trains are now started every five instead of every six minutes, and 
immediately upon one train leaving the platform its place is taken 
by the following train, and waiting and crowding on the platform is 
thus avoided. 


Water Power Utilisation in Austria.—A concession fox 90 
years has been granted to an Austrian company, who are putting 
down plant to utilise the waters of the river Trisanna, 1n the 
Pazraun Valley, for the supply of electric energy to a number of 
small towns in the district. 


Workhouse Lighting. —The Local Government Board have sug- 
gested to the Christchurch Guardians that the electric lighting of 
the workhouse should be deferred for the present, on the ground 
that the scheme proposed was too costly. The Board ask if the 
Guardians cannot obtain a supply of current from Bournemouth. 

The West Ham Guardians have appointed Messrs. Owen Lucas 
and Pyke consulting electrical engineers at an inclusive fee of £125, 

Hunslet Guardians have decided to consult an electrical expert on 
the lighting of their new workhouse. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under ths above heading must reach the Office no 


later than first post Thursday morning. New Catalogus, Price Lists 
and similar matter should be sent early in the week. | 


TENDERS INVITED. 


Jctension of Time.—An advertisement notifies that the time for 
rending in tenders for the (a) extension of engine house, electric 
supply works; (5) car sheds, stores, workshops and dwellings; and 
(c) erection and completion of an engine and pump house for the 
IVallasey Urban District Council has been extended from Feb. 91 to 
March 4, These tenders were advertised in our issue of F eb. 1. 


Wallasey Urban District Council require tenders for the over- 
head equipment of about 10 miles of tramways, and for the supply 
and erection of section boxes and rail bonding. Specifications can 
be obtained at the offices of the engineer (Mr. J. Н. rowther), Great 
Float, near Birkenhead. Tenders to Mr. Н. Үү. Cook, clerk and 
solicitor to the Council, Public Offices, Egremont, Cheshire, by 
March 4. An advertisement gives further particulars. 


Fastbourne Corporation invite tenders for the su ply and erection 
of transformers, sub-stations and equipment, адеп mains, 
conduits and road work, for private and public lighting arc lamps 
and posts. Specifications may be obtained at the offices of the town 
clerk (Mr. H. W. Neh ы, Town Hall, Eastbourne, and the work 
is to be carried out in accordance with the plans and specifications of 
the consulting engineer (Mr. W. C. C. Hawtayne), 9, Queen-street- 
place, London, E.C., from whom further information can be obtained. 
An advertisement gives further articulars, and tenders addressed to 
the town clerk must be delivered before noon March 4. 


Cardiff ана require tenders for steam and exhaust pipes, 
injection and overflow ipes, feed and drain pipes, engine house 
flooring, switchboard gal ery and central service gangway for their 
tramways department, Specifications, &c., may be obtained from 
the engineer and manager (Mr. Arthur Ellis), Old Post Office-build- 
ings, Cardiff. "Tenders to the town clerk (Mr. J. L. Wheatley) by 
March 18. See advertisement. 


Dundee Gas Commissioners invite tenders for the supply of under- 
ground electric conduits and necessary jointing apparatus. Further 
particulars are set out in an advertisement, and specifications may be 
obtained from the city electrical engineer (Mr. Walter Н. Tittensor), 
Dudhope Crescent-road, Dundee. Tenders to the clerk to the com- 
aay (Sir Thomas Thornton, LL.D.), City Chambers, Dandee, 

y Feb. 25. 


Leeds Tramway committee invite tenders for su plying and fixing 
trolley wires and accessories. Specifications may be obtained at the 
city engineer’s office, шор Buildings, and = at the offices of 
the consulting engineers ( essrs. Hopkinsons and Talbot) 26, 
Victoria-street, London, S. W., and 29, Princes-street, Manchester. 


An advertisement gives farther particulars, and tendera must reach 
the town clerk’s office by noon March 8. | 


Stockport Gas and Electricity committee invite tenders for con- 

ensing plant for their electricity works. Further particulars are 
given in an advertisement, and specifications can be obtained from 
the engineer (Mr. S, Meunier) Tenders by March 6 to the chairman 
of the committee, Portwood, Stockport, 


The trustees of the Clyde Navigation invite tenders for a 3-ton 
electric wharf crane. An advertisement contains further particulara, 
and specifications, &, may be obtained from the mechanical 
engineer (Mr. Geo. H. Baxter), or of the general manager and 
secretary (Mr. T. R. Mackenzie), 16, Robertson-street, Glasgow. 
Tenders to Mr, Mackenzie by noon of March 11. 


Bray District Council invite tenders for the supply and erection 
of a Lancashire boiler and accessories, a 150kw. high-speed steam 
alternator, and a 25kw. rope-driven alternator and accessories. An 
advertisement gives further particulars, and specifications may be 
obtained at the offices of the consulting engineer (Mr. Robert 
Hammond), 61, Victoria-street, Westminster, London, S.W., after 
20th inst. Tenders must be sent to the clerk to the Council 
(Mr. Patrick McDonnell), Town Hall, Bray, by 4 p.m. March 14. 


The Corporation of IV orthing (Sussex) invite offera from electric 
wiring contractors for fitting up premises iu the borough for the 
electric light free of initial cost to consumers. Some particulars will 
be found in an advertisement, and offers have to be in to Mr. W. 
1 town c'erk, Municipal Offices, Worthing, by 12 noon of 

eb. 25. 


Middleton Corporation invite tenders for the supply, delivery, and 
erection of a traction switchboard. Specifications may be obtained 
from the consulting engineers (Messrs, Lacey, Clirehugh and Sillar), 
2, Queen Anne's.gate, Westminster, and 78, King street, Manchester. 
Tenders to town clerk (Mr. Frederick Entwistle), Town Hall, 
Middleton, by Feb, 28. See advertisement. 


Aberdeen Electric Light committee invite tenders for a fuel 
economiser and Babcock and Wilcox boilers. Tenders to the city 
electrical engineer (Mr. J. Alex. Bell), Cotton-street, Aberdeen, before 
noon, March 15. An advertieement contains further particulars. 

Aberdeen Town Council invite tenders for the erection of an 
octagonal chimney stack at the Dee Village electricity works. 
Tenders by 237d inst. 


Aceringten Corporation invite tenders for two steam dynamos, jet 
condenser, balancer, 750-ampere-hour storage battery, steam and 
exhaust piping, arc lamps an pillars. Tenders by 28th inst. 


Bermondsey Metropolitan Borough Council invite tenders for a 
main switchboard and instruments and a battery of accumulators and 
accessories. Tenders to town clerk, Town Hall, Spa-road, London, 
S. E., by noon of 30th inst. 


Taunton Corporation invite tenders for two 100kw. tramway 
Restos one engine and tramway switchboard and connections. 
Pisos to town clerk, Municipal uildings, Taunton, by 2 p.m, 

eb. 25. 


Halifax Corporation invite tenders for a storage battery. Tenders 
by 26th inst. 

Granton-on-Spey Council invite tenders for electric lighting. 
Tenders by 6th prox. 

Durwen Corporation require tenders for steel raile, fish and sole 
plates, &c. Tenders by 25th inst. 


Glasgow Corporation invite tenders for 50 carriers and 50 canopies 
for electric arc lamps. Tenders to Mr. J. Lindsay, City Chambers, 
by 22nd inst. 

Glasgow Corporation invite tenders for the supply of 100 car equip- 
ments and spare parts. Tenders to town clerk by 5 p.m. Feb. 22. 

Glasgow Corporation also invite tenders for steel straight track rails, 
curved rails, fish-plates, and steel tie-bata, Tenders by 5 p.m. Feb. 22. 


The Receiver-General and Director of Contracts Valetta (Malta) 
requires tenders for dynamo and engine oil. Tenders by 28th inst. 


Sheffield Corporation have placed an order with Mr. Arthur 
Koppel for a fan-cooling tower tor the electricity works at £1,775. 

Bristol Electrical committee invite tenders for coal conveyors and 
elevators, coal discharging lant, including hoist, automatic weigher, 
tower and bridge over roadway. Tenders by noon Feb, 21. 

Bournemouth Corporation require three dynamos and two steam- 


driven surface condensers, &c., also 42 electric tramcars, Tenders by 
noon March 2. 


Luton Town Council require tenders for wiring the council cham- 
ber, town hall, tree library, corn exchange and baths. Tenders by 
4 p.m. March 4, 


Electric Haulage for M ining.— The Ffaldau Collieries Co., Ltd., 
Cardiff, require plans, specifications and estimates of cost for provid- 
Ing secondary haulage by [electricity from their working faces to the 
end of their rope haulage, the latter being operated by steam engines 
near the shaft. Additional information can be obtained from the 
Company. 
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Brighton Corporation invite tenders for continuous-current arc 
lamps and accessories for street lighting. Tenders to town clerk 
by 10 a.m. Feb. 25. 


Beckenham District Council да ага tenders for boilers, steam 
alternator, and combined engine-dynamo and motor, pipe work, 
battery, and switchboard. "Tenders by Feb. 25. 


Tottenham District Council require tenders and designs for refuse 
destructor plant. "Tenders to clerk by noon 19th inst. 


TENDERS RECEIVED AND ACCEPTED. 

Colne District Council have received the following tenders for the 
supply of plant for their electricity works :— . 
Section 1 (Switchboard), 

0 


*Cowans Limited ............ W. J. Fryer & Со. ............... 840 
Greenwood and Batley ..... . 1,188 | Warren, Beattie & Со. ......... 800 
Heaton and Smith ..... "e 1,052 S. H. Heywood .................. £00 
Siemens Bros. & Co. ......... ‚050 | British Schuckert Co 800 
Electric Construction C». ... 1,030 | Brook, Hirst & Co. .............-. 160 
General Electric Co. ......... 1,015 | John Fowler & Co................ 752 
Bertram Тһошав............... 955 | Crompton & Co. .................. 720 
Veritys Limited 930 | Mechan & Son ..................... 680 
Brush . —¼ ů 920 | 
Section 2 (Balancer Booster). 
*Siemens Bros. & o £515 General Electric Co £560 
British Schuckert Со. ........ . 689 John Fowler & Со................ 551 
Brush Со. _........................ 680 Lister Electric Power Co....... 550 
Mather and Platt 649 Н. M. Salmony & Co. ......... 545 
Crompton & Co 640 Bertram Thomas 528 
Greenwood and Batley ......... 598 | Lancashire Dynamo Co 495 
Bergtheil and Young............ 597 J. P. Hall & Со. .................. 406 
Electric Construction Co 585 Newton Electrical Works ...... 559 
D. Bruce Peebles & Co.......... 576 Warren, Beattie & Co. ......... 500 
Section 8 (Paper Insulated, Cables). 

B. I. W. Со. _......... 4,432 12 11 | Callender's Co. ...... £4,600 11 2 
С. А. Nussbaum ...... 6,562 10 0| Western Electric Co.. 4,482 7 6 
Siemens Bros. & Co... 4,857 0 0 | W. Т. Glover & Co... 4,444 10 0 
W. T. Henley's Tele- St. Helens Cable Co.. 4,424 5 2 

graph Works Co.. 4,809 0 0 | Johnson and Phillips. 4,590 0 0 

Section 4 (Farthenware Conduite). 
* Albion Clay Co....... £1,193 6 8 Johnson and Phillips. £1,151 17 6 
Hosea, Tugby & Co... 1,501 16 8 | Doulton & Co. . 1.135 16 8 
Maguire and Baucus.. 1,186 4 2 
Section ^ (Superheater). 

* Babcock & Wilco « £140 | Lindsay Burnet & Co. ...... £115 


Scction 6 (Accumulators). 
Brit. Power and Traction Co. £1,293 | Ashmore, Benson, Pease & Co. £1,345 
Klectiical Power Storage Co. 1,278 | Hart Accumulator Co. ...... 1, 
‘hloride Elec. Storage Synd. 1,961 | Tudor Accumulator Co...... E 
Section 7 (Ejector Condenser). 
*Korting Bros £58 10 | T. Ledward & Co. ............ £77 0 
Section 8 (Motor Centrifugal Pump). 


"Greenwood and Batley  ...... £103 | British Schuckert Co 150 
Dryadale & Со. .................. 205 | Lister Electric Power Co....... 140 
Electric Construction (.. 200 | Lancashire Dynamo Co. ...... 130 
Mather and Plate 180 | Warren, Beattie & Co. ... ..... 123 
W. H. Allen, Son & Со. ...... 170 | Morley Elec. Eng. Co. ......... 120 
Körting Bros. .................. ... 170| Newton E:ectric Works 112 


170 | Newton E:ectric Works 
J. and H. Gwynne ............... 151 
* Accepted tenders. 

Battersea (London) Council recently accepted the tender of the 
Edison and Swan Co. for the supply ot the fittings required in con- 
nection with the wiring of the new baths, but the company object to 
the form of the contract including the conditions as to penalties and 
trade union rates of wages. We learn that the Council's surveyor 
has been instructed to procure the fittings from the General Electric Co. 


Battersea (London) Borough Council have accepted the offer of 
Messrs. Heathman & Co. for two telescopic ladders, at £58. 4s. 


Keighley Town Council have accepted the tender of Messrs. 
Gabriel and Angenault for 500 230-volt incandescent lamps at 
£21. 178. 6d., and that of the Brush Co. for 500 230-volt lamps at 
the same figure. ‘I'he tender of J. Н. Heathman & Co. for the supply 
of a telescopic ladder for trimming arc lamps was accepted at 
£20. 63. 9d. 

Swindon Town Council received 53 tenders, varying in amount 
from £9,400 to £6,046, for the supply of three steam dynamos for 
the combined lighting and traction scheme for the district. On 
Tuesday the Council accepted the tender of Messrs. Siemens Bros. 
& Co. at £7,355. The lowest tender did not comply with the speci- 
fication, The steam engines are to be of Browett-Lindley triple 
expansion type, each of 35C H. p. 


Brighton Corporation have accepted the tender of Messrs, D. Bruce 
Peebles & Co. for the supply, delivery and erection of one 330kw. 
and two 200kw. steam dynamos and a motor-driven booster, at 
£7,970, for their tramway department, and that of Messrs, R W. 
Blackwell & Co. for a tramway switchboard at £745. 108. 

Yarmouth Corporation have accepted the tender of Messrs. Le Bas 
& Co., for 800 tons of steel rails (86lbs. per yard) for their electric 
tramways at £5. 16s. per ton; also fish and sole plates at £6. 12s. 
per ton, screw bolts £12. 7s. per ton, cross ties at £7. 133. per ton, 
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holes for electric bonding 168. 8d. per 100. The accepted tender is 
that of & Belgian house and was the lowest submitted. "Three 
British and three American firms also tendered. 

Sheffield Corporation have accepted the tender of the British 
Thomson-Houston Company for a 1,000kw. tramway generator at 
£3,812. 12s., and that of the J. G. Brill Co. for six motor trucks at 
£53. 16s. each. 

The tender of Messrs. W. М. Caffyn & Sons has been accepted for 
the electric lighting of the Eastbourne Pier new pavilion at £1,050. 
Six tenders, varying from £1,050 to £1,295, were received. 

Bradford Corporation have accepted the tender of Messrs. R. W. 
Blackwell & Co. for the overhead electrical equipment of over 5 
miles of electric tramway at £6,204. 

The Corporation have also Yen ee the tender of the British 
Insulated Wire Co. for the supply of cable for tramway extensions to 
Farsley, Thackley, Idle, and Queensbury, at £3,431. 4s., and that of 
the Phenix Dynamo Manufacturing Co. for two 60 H. r. motors for 
the cold storage department at the St. James'a abbatoirs for £526. 

Derby Town Council have accepted the tender of Messrs. Radford 
and Greaves for the erection of a new chimney shaft at the electricity 
station at £1,433, and that of Messrs. Siemens Bros. & Co. for 
re-winding a Siemens alternator at £430. 


Messrs. D. Bruce Peebles & Co. have secured the contract for the 
supply of steam dynamos, balancers, and boostera for the burgh of 
Partick at £5,733. The engines are to be of the Belliss type. 


Plymouth Corporation have accepted the tender of Mr. W. E. Blake 


.for extending the electricity station buildings at £8 384. 


BUSINESS NOTICBS. 

Partnership Wanted.—A borough electrical engineer, with 
19 years' experience, who has entirely desigued a station containing 
over 3,000 H P., and successfully run same for over four years, is 
desirous of joining а good consulting engineering business as partner, 
or would be disposed to purchase practice. See advertisement. 


Mr. J. F. Simp:on gives notice that he has ceased to carry on 
business under the style of Brown & Co., engineers and machinery 
importers, at 49, Deansgate, Manchester. 


Communications for the Castner-Kellner Alkali Co. (Ltd.) (late 
the Aluminium Co., Ltd., Oldbury) should in future be addressed 
to Weston Point, Runcorn. 


The British Electric Car Co. have purchased 5 acres of land at 
Traffork Park, Manchester, for works premises. 


 BANKRUPTOIES, LIQUIDATIONS, &c. 
Claims against E. J. Paterson and C. J. F. Cooper, formerly . 
trading as Paterson and Cooper, electrical engineers, at European 
Works, Pownall-road, Dalston, London, N., are to be in by 20th 
inst. Mr. E. C. Moore, 3, Crosby-square, London, E.C., is trustee. 
The London Electric Omnibus C». (Ltd.) is to be wound-up volun- 
tarily, and Mr. P. Mason, 64, Gresham-street, E.C., has been 
appointed liquidator. | 
Tom Flather, electrical engineer, 406, Meanwood-road (lately 
trading at Park Electrical Works, Speed well-street), Leeds, has been 
adjudicated bankrupt. The first meeting of creditors took place at 
the Official Receivers Office, Leeds, on Wednesday. Debtors 
liabilities were stated to be £357 with a deficiency of 4325. 


Sale by Auction.—An advertisement elsewhere gives preliminary 
notice of a sale by auction by Messrs. Wheatley Kirk, Price & Co., 
at an early date (unless previously disposed of) of а quantity of 
modern high-class plant, machinery, stock, and stores, 


Plant for Sale.—Aberdeen Electric Lighting committee invite 
offers for two direct-coupled continuous-current Willans-Elwell- 
Parker sets which they have for disposal. Some information is 
given in an advertisement, and further particulars can be obtained 
on application to the city electrical engineer (Mr. J. Alex. Bell), 
Cotton street, Aberdeen. Tenders by noon of March 1. 

Messrs. Wheatley Kirk, Price & Co. have for disposal а high- 
class private electrical installation, including Crossley gas engines, 
Johnson and Phillips dynamo, D.P. battery, Xc. See advertisement, 

Messrs. Wake and Carr, 123, Victoria-road, Darlington, have for 
sale four sets of vertical marine-type triple-expansion engines An 
advertisement gives additional information, and further particulars 
can be obtained from Messrs, Wake and Carr, Darlington, or Mr. Thos. 
W. Ward, Sheffield. 

Ап advertisement also contains some particulars of eight large 
locomotive boilers which are for sale. Applications to Messrs. Wake 
and Carr, Darlington, or to Mr. Thos. W. Ward, Sheffield. 

‘Burton-on-Trent Gas and Electric Light committee have for 
eale a horizontal compound engine with a single-phase alternator, 
some particulars of which are set out in an adverticement. 
Offers to manager and engineer, Mr. F. L. Ramsden. 

By command of the Postmaster-General tenders are invited for the 
purchase of a quantity of old telegraph stores, some particulars of 
which are set out in an advertisement. Tenders have to be in by 
10 a.m. of Feb. 27. 
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The “Adelphi” Switch.—The increased use of high voltages 
зог electric traction, power and lighting, has induced the General 
Electric Co. to place on the market a new pattern of 500-volt switch, 
which they have styled the Adelphi.“ The illustration shows а 
form of this switch designed with quick-break action, wide double 
break, laminated brush, effective insulation, and great mechanical 
strength—all properties essential to switches for large currents at 
this voltage. The contact brush is built up of hard-rolled springy 
copper strips, ах shown in the illustration, and thestrips are suitably 


The “ Adelphi " Switch. 


paced in the centre to give elasticity. This brush is insulated from 
a powerful contact arm mounted on a spindle and held off“ by a 
mouse-trap spring ; an insulating handle with shield works loosely 
on the same spindle, doubly insulating the handle from the live 
contacts. The latter are of phosphor copper with copper bolts, and 
the whole of the current-carrying parts are designed for a current 
density equivalent to copper at 800 amperes per square inch. The 
switch is made in many sizes from 20 amperes to 80) amperes 
capacity, both single and double pole, and is provided with back 
connections ; in addition carbon breaks are fitted when desired. 


Automatic Motor Starters, Rheostats, &c.—Messrs. Geipel 
and Lange forward n useful net trade price list of Ward. Leonard 
rheostats and circuit breakers, which forms the most comprehensive 
list of this class of apparatus yet published. The details relating 
to various types of these ins ruinents ате more than usually com- 


plete, and the technical particulara accompanying the numerous 
illustrations will be found most serviceable, and will enablethe elec- 
trical trade to place their orders with case and facility. About 1,000 
d:fferent articles are referred to, and all of these are standardised. 
We have also received a price list relating to automatic motor 
startere, one form of which (the AB type, fitted with magnetic “no 
voltage" release) is illustrated below. ‘The lever A is controlled by 
hand, rope or chain connected with the apparatus which control 
the motion, such as a float in a tank or a rope for elevator or the 


fixed point upon the moving weight of a hydraulic accumulator. 
When A is lifted the arm B upon it moves the weighted lever C 
until it passes over the centre and falls upon the quadrant D, strikinz 
the pin E upon it. This then drives the quadrant forward, and with 
it the two switch plates into the contacts of the double-pole switch. 
At the same time the lever F is lifted and allowed to fall when the 
quadrant D has gone right over; this drives the lever G over the 
resistance contacts at a predetermined speed settled by the air leakace 
into the dashpot H. The leverG is eventually held up by the small 
coil J, which is in the shunt field circuit of the motor. Should the 
current fail, and consequently the current іо this coil be sufficiently 
decreased, the lever (i falls free and puts the whole of the resistance 
in circuit, so that there is no danger of the motor being burnt ou’. 
The motion of A, and consequently of C and D, being controlled by 
the tank, accumulator, &c., is quite independent of that of G. This 
form of automatic starter, it will be seen, gives the protection required 
in an automatic switch working under difficult circumstances. Simpler 
forms are used without the по voltage" coil, and in some cases 
without any resistance, these latter forms being chiefly used in 
connection with series motors of small size and high resistanc>. 
or with alternating-curzent motors which can be started up withzut 
a resistance in the line circuit. In these switches security of opera- 
tion is assured by using weighted levera in place of springs or other 
similar devices liable to depreciation. 


Scheeffer Recording Wattmeters.—The Imperial Electric 
Supplies (Ltd.), 86, Charing Cross-road, London, W.C., are agents 
for the Scheeffer induction meter for alternating currents, for which 
certain advantages are claimed. The instrument is made by the 
Diamond Meter ('5, of Peoria, III., U. S. A., and registers Board of 
Trade units. The accompanying illustration is from a пел pamphlet 


issued by the Imperial Electric Supplies (Lt l.), and shows the 
Scheeffer meter with its glass front. It is fitted with a perfectly 
dust-proof cover, has ball bearing, and the moving element respond: 
ek to any sudden variation of load. The meter weighs abont 
L1 Ib. 


Siemens and Halske Plant and Apparatus.—A portfolio «f 
sheets of Siemens and Halske electric plant, apparatus, instruments, 
and accessories is to hand, and includes a large number of excellent 
illustrations, Copies of the list can be obtained from Messrs. 
Siemens and Halske, A.G., Charlottenburg, Berlin. 


Henrion Carbons.—Mr. D. McNaughton, 79, Mark-lane, Londun. 
E. C., has now ready lists of prices, &c., of the carbons and carbon 
brushes manufactured by M. Fabius Henrion at his extensive works 
at Nancy, France, for which Mr. McNanghton is sole agent in this 
country. The particulars given in the printed matter before us well 
appeal to the trade, and are in considerable detail. A large selection 
of“ Graphitic " carbon brushes are illustrated. 


Dynamo Sheets and Stampings. —In a note last week (page 59: 
we referred to the agency of Messrs, (ieo. Schultz & Co. for Messi:. 
W. Gilbertson & Co. (Ltd.), Pontardawe. We are asked by Mes:r-. 
Schultz & Co. to state that they represent Messrs, Gilberison & Ch 
only for armature sheets and stampings, aud not for other gool- 
(including tin plates and galvanised iron) which Messrs, G:lhertson 
manufacture, 
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High-Speed Engines.—Mr. J. Pullar Phibbs, M. I. E. E., who is 
representative for the High-Speed Engine Co. of Belgium, has ready 
a descriptive price list of the manufactures of the Belgian Company. 


Exports of Electrical Apparatus and Material.—The followin g 
ist gives official particulars of the exports of British manufacture 
electrical apparatus and material (inc шой telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 6 to Feb. 12, 

with the ports of destination :— 

Africa— Alexandria, £299 (including £145 telegraph wire); Cape Town, 
£486; Durban, £588 ; East London, £8 ; Port Elizabeth, £175. Argen- 
tina —Buenos Ayres, £2,371. Australasia—Brisbane, £250 ; Christchurch, 
£17; Launceston, £100 ; Melbourne, £432 ; Sydney, £309; Wellington, 
£94. Austria—Trieste, £645 (telegraph cable). Bornco—Sandakan, £20. 
British Guiana—Demerara, £41. Ceylon—Colombo, £120. Chwi—Boca, 
£543. China—Shanghai, £138. Denmark—Copenhagen, £18 (telegraph 
wire). Germany—Bremen, £63.  (/ibraltar—£42. Greece—Pirwus, £40 
(telegraph material) Holland—Flushing, £18; Rotterdam, £46 (tele. 
graph wire). Hong Kong —£22. India—Bombay, £116 ; Calcutta, £1,321 
(including £176 telegraph wire). Nori1zy—Christiania, £133 (telegraph 
wire). Saseho, £1,418 (telegraph cable) Stn —Baugkok, £41. Straits 
Settlements - Singapore £90. Total £10,174, against £35.773 in the 
corresponding week last year (Feb. 7 to Feb. 13). 

Imports of Electrical Goods into the United Kingdom.— 
The value of the electrical goods and apparatus imported into this 
country during January was £94,317, against £147,905 in the 
preceding month, and £63,153 in January last year. 


PATENT RECORD. 


— — 

The following list of Applications for Patents and Specifications published 

has been compiled, for this journal by Messrs. J. C. CHAPMAN & Co. 

Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 

able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 


APPLICATIONS FOR PATENTS. 

NoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed. 

December 1, 1900. 

21,827. Socreta EDISON PER LA FABRICAZIONE DELLA LAMPADE ENG. 
C. CLERICI & Co. London. Improvements relating to electric 
incandescent lanips and the like. (Date applied for under Patents, 
&c., Act, 1883, sec. 103, June 16, 1900, being «late of application 


in Italy.) 
December 3, 1900. 

21,837. О. W. Luwwis-PaTTERSON. Newcastle-on-Tyne. 
in prepayment electricity meters. 

21,838. G. B. BATTEN. London. An appliance or device for obtaining 
direct electrical impulses or currents from alternating electric 
£OUrces. 

21,852. E. H. TYLER and A. С. HANSARD. 
electric traction. 

21,858. M. CAN ron and Tar Prop. Braun’s TELEGRAPHIC GESELLSCHAFT 
MIT BESCHRANKTER HAFTUNG. London. Improvements in or 
relating to electrical contacts for detecting electrical disturbances, 
receiving electrical vibrations or like uses. 

21,860. Тнк British Titomson-Hovuston Co. (Lrp.) London. Improve- 
ments in electric meters. (E. Thomson, United State:.)* 

21,861. Tae British THowsos-Housrow Co. (Ltp.). London. Improve- 
ments in controlling electric boosters. (Е. M. Hewlett, United 


Improvements 


London. Improvements in 


S . 

21,862. Тнк British Тномѕох-Носзтох Со. (Lrp.) London. Improve- 
menta in methods of securing pole-pieces to electric machines. 
(H. G. Reist, United States.)* 

21,880. E. F. Mov and P. H. Baske. Londen. Improvements in or 
relating to electrical governing or controlling apparatus. 


21,886. L. E. LAcnorx, jun. London. Improvements in electrical storage 
or accumulatora. 
21,903. F. J. GnEEX. London. Improved means of holding the inner 


glass and lower carbon of an electric arc lamp.“ 
21.904. F. J. Green. London. Au arrangement of electrical resistance 
especially .dapted for electric arc lamps.* 


December 4, 1900. 

21,922. R. F. CoLLINGE and H. H. Lixpoy. Liverpool Automatically 
controlling the speed at which electric tramcars, motors, and the 
like may be driven. 

21,933. CRowProx & Co. (Lrp.), A. J. Hopdsov, and J. W. Ewart 
Chelmsford. Improvements in electric are lamps.“ 

21.961. F. GÜLTLING. London. New or improved self- acting electric fire 

alarm and signalling device. 

21,9962. H. McGowaN. London. Ап improved adjuster or height 

regulator and cord receiver for electric lamps and like purposes. 

21,991. W. B. CLEVELAND. London. Improvements in connections for 
electrical conductors. * 

22,010. W. B. CLEvgLAND. London. 


Ап improved method of connecting 
electrical conductors.* 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can now be obtained at the uniform price ^f 
. each, 


1899. 

. HOPKINSON and TAL ROT. Automatic electric c'rcuit-breakers for 
automatically closing the circuit after breaking. 

. WRIGHT and MouTUAL Егсествіс Trust Co. (LrpD.). 
meters. 

. BovrLLET. Electric lighting or heating apparatus. 

. WILSON. Inter-communication telephone systems. 

. Bern. Means for carrying off the gases generated in electrolytic 
apparatus. | 

. Dickmson. Electrically-propelled motor cars. 

24,458. THE British THomson-Houston Co. (Lrp.) (Holmes). Coin con- 
trolled electric meters for motors or the like. 

. Lake (Bruno). Storage batteries. 

. STEVENS, Major, Stevens and Stevexs. Controlling apparatus for 
electric lifts and other electric machines. 

. SIEMENS Bros. & Co. (LTD.) and DIESELHORST. 
of submarine electric conductors. 


Electroly tic 


Manufacture 


24,855. GarvoLASs, Recording and reproducing arrangement for phono- 
graphs, graphophones and other machines for reproducing speech 
and the like. 
24,960. RUM Method of producing electrodes for electrical accumu. 
ators, 
24,968. Jonas. Process for the production of thermo-electric batteries. 
25,052. Carter. Electric driving mechanisms for geared machines 


generally. 
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COMPANIES’ MEETINGS AND REPORTS. 


— 


St. James' and Pall Mall Electric Light Co. (Ltd.). 


The ordinary general meeting of this Company was held on Tuesday 
Mr. Eustace J. А. BALFOUR presiding. 
The MANAGER and SECRETARY (Mr. Frederic J. Walker) read the 
notice convening the meeting, and the report and accounts were taken 


as read. 

The CHAIRMAN said: Gentlemen, I think I may congratulate the 
shareholders on the position of the Company and on the results that have 
been arrived at on the past year’s work. It is proposed tbat a distribu- 
tion amountiog to 14} per cent. shall be made on the ordinary shares, во 
that the dividend will have been maintained stcadily at this rate for the 
past four years. But if you will kindly consider the figures, you will see 
that not only has this result been fairly earned, but that there is every 
reason to anticipate that it can and will be maintained. We have added to 
our service during the past year the ше of 21,597 8 c.p. lamps, 
making a total at the end of the year of 166,347 8 c.p. lampe. The normal 
rate of increase is thus practically maintained. As has been explained to 
you on previous occasions, the policy of the Directors has been to make 
regular reductions in the charges to consumers, and the large reduc- 
tion made some two years ago has already borne good fruit, for the 
value of the return per 8 c.p. lamp, which fell from 9s. 6d. in 1898 to 
9з. 2d. in 1899, has in the past year risen again to 9з. 8d., which proves, 
I think, that the extra amount of electricity consumed at a lower pri e 
will more than make up for the actual loss incurred in making such reduc- 
tions. Similarly, the larger output, together with the better economies 
which are from year to year effected in our methods, have enabled ue, in 
spite of the large increase in the cost of coal. not only to prevent an 
increase in the cost to us of our supply, but even to effect a small reduction. 
This, vou will agree, is an altogether healthysign. Unfortunately this advance 
in the price of fuel will be felt in.equal measure in the current year, for 
although hand.to-mouth supplies might now perhaps be obtained at a 
lower figure, it is necessary for this Company, having important public 
responsibilities, to safeguard the cont nuity of its fuel supply by regular 
contract. We have, too, on the current year to faze а very serious add:. 
tion to our rates; in fact, an increase in actual money to be paid 
from £2,829 to £5,700. In view of the extra expenditure on these two 
items, it has been decided to make no further alteration in the charges 
for the present, but to devote the current year to strengthening and con- 
solidating our resources, and in pushing on with the important extens'ons 
which we have in hand, во that everything may be ready to undertake 
promptly and efficiently the large increase in business which we 
confidently anticipate has yet to come to us. These extensions, 
as you are aware, consist of the works now approaching completion 
on this station, and of the new works of the Central Electric Supply 
Co. at Grove-road, and you will no doubt like to have a few par- 
ticulars of these. The extensions at Carnaby -street station will be finished 
and complete in ample time for the next winter's supply, and consist of a 
second chimney shaft, a large boiler-house апа engice-room, with 
yard for coaling, workshops, and other conveniences, which have been 
very much needed. The whole of the large floor-space above this 
engine and boiler-house is prepared for the plant to be used in con- 
nection with the supply from the Central Company. This Company, in 
conjunction with the Westminster Electric Supply Corporation, takes 
а half share in the construction and equipmeut of the works of the 
Central Electric Supply Co. at Grove-road, which will be employed for 
the service of the two companies after their present resources withia 
their respective districts have been exhausted. The first section of the 
new works is in process of erection, and orders have been placed for 
engines and boilers and the necessary electric plant, so that everything 
may be finished and in readiness in good time. to meet the requires 
ments of the two companies. There is necessarily on these works a 


640 


THE ELECTRICIAN, F 


RUARY 15, 1901. 


ме == __——Єү———Є—Є——————ЄЄ—Є————————ЄЄ————— 


large expenditure of capital, which for the moment cannot, of course, 
have any earning value, but the Directora, with their advisers, have 
prepared careful estimates, and, looking at the results already obtained 
during the past year, have every confidence tbat the whole scheme can 
be carried out to a successful issue without prejudice to the position of 
the Company and of its shareholders, and that, wben it has been com- 
puteo. tbe Directors will be in а position, not only to undertake all 

usiness that may be brought to them, but to continue their policy of 
a cheap service to their consumers and a safe and steady return to 
the shareholders. During the year £150,000 of 54 per cent. debenture 
stock was issued at 96 per cent., and fully subscribed. The discount and 
expenses have been debited to capital reserve in the ваше way as the 
premiums on previous issues. "The question of a further issue of capital 
to carry out the scheme which I have already detailed to you will have to 
be faced before long, and I need hardly say that this matter will receive the 
most careful consideration at the hands of the Board. The question of 
the interest suspense fund requires а little explanation beyond wbat 
is contained in paragraph 6 of the report, This Company and the West- 
minster Company have made large advances to the Central, on which, 
had they been obtained by way of loans from bankers, interest would, of 
course, have been paid. In the view of the Board and the Company's 
auditors, the same charge to the Central Company should be made on 
these loans. The auditor of the Board of Trade, on the other hand, 
regards the charge as rather in the nature of a dividend, and therefore 
not payable till the Central Company is at work and earning profits. 
Your Board dissent from this view ; but as the Company is fortunate 
enough not to require to snatch at immediate profits, aud as we are all 
anxious that there should not be on our accoun's a single item open to 
question, we think it desirable that all thia interest, amounting in 1839 t» 
£1,582. 5s. 9d., and increased during 1900 to £2,694. 11s. 2d., should be 
set aside till the time comes when our right to deal with it will be unques- 
tioned. I have, in conclusion, to express the great regret of Mr. Marl- 
borough Pryor that he is unable to be present to-day. A short time 
ago he found it necessary to go to South America on business, but he will 
be back soon, and will then return to his duties on the Board. I now 
move the adoption of the report and accounts, and the payment of the 
dividends therein set out and bonus. 

Mr. WALTER LEAF (Vice-Chairman): I beg to second that. 

Mr. C. R. FRY said he thought the accounts showed that the policy 
inaugurated by the Board two years ago, and to which some of the 
sbareholdera objected, was wrong апа had led to bad finance. The 
Chairman had drawn no attention to the net profits. 

Mr. C. R. FOSTER asked in what relation the Pall Mall Company stood 
to the Central Electric Supply Со. (Ltd.). 

The CHAIRMAN : The Central Electric Supply Co. are the landowners, 
and this Company are part shareholders. 

Mr. FRY: Who are the Directors of the Central Supply Company? 

Tbe CHAIRMAN : In reference to the net profits, I cannot agree with 
Mr. Fry. I am certain that the policy we are pursuing is the right one, 
and will in the end, lead to your getting & larger return on your 
capital. Mr. Freeman has asked about the coal supply and the probable 
increase of revenue from the new works. I cannot answer the second ques- 
tion because I dielike stating my anticipations as to profita, but in reference 
to coal I may say that, at the time of the recent crisi», there was a 
contract entered into from October let to midsummer—one contract runs 
through to then. We were obliged to make that contract to get the coal at 
all. Some companies failed to get coal and had injunctions applied for 
against them. 

Mr. LEAF: The Central Electric Supply Со. is governed by а joint 
Board, three Directors from each company—this Company and the West- 
minster Corporation—with Mr. Eustace Balfour as Chairman. 

The resolution was then carried. 

The retiring Directors, Messra. Walter Leaf and Bennett Fitch, were 
then re-elected, and Messrs, Deloitte, Dever, Griffiths & Co. were re- 
appointed as auditors. 

The CHAIRMAN : That concludes the business of the general meeting, 
but there is just one matter before we pass to our special meeting. I did 
not say, in my original remarks, anything about our staff. Nobody knows 
better than I do, and the other Directors, what a magnificient staff it is, 
and how splendidly every member of it works, and with what extreme 
conscientious care they look after your interests. I propose a vote of 
thanks to Mr. Walker, Mr. Dobson and the rest of the staff. 

Mr. FRY : It would give me much pleasure, if I may be allowed, to 
second that motion. When one considera what our staff has clone, espe- 
cially the engineering staff, | think we must all feel grateful to them. We 
are greatly indebted to Mr. Dobson for his management of that system 
which he has always advocated. I refer to what is commonly known as 
the low-pressure system, because if we had adopted the high-pressure 
system I think we should not be ia anything like the same satisfactory 
state that we are to-day. I beg to second the proposition. 

The resolution was carried. 

An extraordinary general meeting was then held, at which certain 
amendments of tbe Articles of Association, to bring them into line with 
the new Companies’ Act, were approved, and the proceedings terminated. 


Kensington and Knightsbridge Electric Lighting 


Co. (Ltd.). 


The ordinary general meeting of this company was held on Wednesday, 
under the presidency of Mr. GRANVILLE R. RYDER. 
The SECRETARY (Mr. R. S. Erskine) read the notice calling the 


meeting, and the report of the Directors was taken as геад. 

‘the CHAIRMAN, said: Gentlemen, | think it is satisfactory that we'are 
able to pay you a good dividend of 12 cent., and to carry 
forward the substantial sum of £4,712. At the same time I must 


say that it seemed to me at firat sight that the accounts were not 
altogether satisfactory. It appeared to me that the expenses were exces- 
sive compared to the increased amount of electricity that we had sold ; but 
on looking into the accounts you will find that a much Jarger sum has 
been paid for coal In fact, coal has cost us something like 22,000 
more this year than 16 cost us the year before; and in the final 
three months of last year the weather in London was unusually. 
light and free from foge, and, therefore, we sold something like 
£2,000 less of electricity than in the corresponding three months 
of the previous year. The lighting of houses aud shops has in- 
creised in numbers during the year by 214, while the number of 
lamps has increased by 15,635. During the year the electricity sold 
amounted to 2,630 482 units as against 2,463,950 in 1899, being an in- 
crease of about 166,000; but at the same time there was а very large 
increase—a disproportionate increase—in the cost of producing that 
amount of electricity. It cost £37,325 last year, as against £33,855 
the year be‘ore, but that is shown at once їп the price of coal, the cost 
of which last year was £8,603, whereas it was only £6,558 in the year 
before. With respect to the renewal account, we have put to it £7,594. 
The estimated depreciation during the year is £13,762, but the amount 
actually spent on renewals and repairs was £6,167, leaving the sum of 
£7,594, which has accrued to that account, making £37,974 standing to 
the credit of the renewal account. The capital has been increased during 
the year by the sum of £16,565 by the issue of 5 per cent. second prefer- 
ence shares, increasing the amount from £33,435 to £50,000. Those 
shares were issued at a premium of £1,656, which has been written off 
against the Kensington Court account, which was rather a “dead” account. 
At the same time the sum of £818, which was a kiad of windfall" that we 
received in the settlement with Mr. Lane-Fox, has been taken to the 
credit of the mains account. With respect to the new generating station 
which has been constructed in conjunction with the Nottivg Hill Electric 
Lighting Co. (Ltd.), I am happy to say that it is quite approaching com- 
pletion. We have already received a certaiu amount of electricity from it, 
and we expect that in two months it will be in full working order. The 
capital has been found for that by the issue of 4 per cent. debenture stock 
guaranteed jointly by the two companies, and with a sinking fund over the 
50 years for which it has to run. Up to the end of the year £84,479 bail 
been taken up out of the £100,000 which has been syndicated. We 
anticipate very great results from thie new generating station when it is 
in full working order, both in convenience and also in the cost of pro- 
ducing electricity. During the year we have created a new transformer 
staton, intending to discontinue the one in Queen's-terrace-mews. The 
The new station is at the back of the Albert Hall, and is in every 
respect convenient, well found, and well equipped. That is finished. 
With r spect to the new capital subscribed by the shareholders to 
the amount of £30,000, that brings our ordinary share capital up 
to £105,000. We expect very shortly to get a quotation from the 
Stock Exchange, which will, no doubt, facilitate the sale and probably 
increase the price of our shares, I do not know that there is anything 
else I have to say, but I shall be very happy to answer any questions. 

Sir F. J. BRAMWELL, Bart., F.R.S., seconded the motion, which waa 
carried unanimously without discussion. 

The CHAIRMAN afterwards proposed a resolution approving the 
payment of the interim dividend of 6 per cent. for the half-year ended 
June 50 last, and the payment, on and after the 14th inst., of a further 
dividend of 6 per cemt. for the half-year ended Dec. 31 last. 

Su CHARLES GRANT, K.C.S.I, seconded the resolution, which was 
carried unanimously. 

The retiring Directora, Mr. A. S. Bolton and Sir F. J. Bramwell. were 
re-elected, as were also the auditors, Messrs. Price, Waterhouse & Co. 

A vote of thanks to the Chairman aad Directors was afterwards passed, 
and the proceedings termirated. 


Central London Railway Co. 


The eleventh ordinary general meeting of this company was held on 
Wednesday, under the presidency of Sir HENRY OAKLEY. 

The CHAIRMAN, in moving the adoption of the report, stated that 
the number of shareholders had increased during the half-year from 2,008 
{о 2,581. After а sympathetic reference to the death of Her late Majesty, 
and reminding the shareholdera that the King, when Prince of Wales, 
opened their railway, the chairman stated that the capital expenditure 
during the half-year had been £158,000, of which £127,000 was paid to 
the contractors, the balance having been expended on sundry works 
enabling them to conduct the service better. With reference to the pro- 
gress of the company, at the time of their last meeting the line had only 
been open а few days. They began with carrying an average of 80,000 
passengera & day, but up to the end of December the number carried 
averaged 101,000 daily, including Sundaye, and for the past month the 
daily average had been 108,000. А few interruptions had occurred 
owing to failures of some small portions of the electrical machinery, 
but the traffic had only been momentarily interrupted, and no real 
inconvenience had been caused to the public. The directora were 
gaining experience every day in the management of the line. He had 
no doubt that they would continue to attract an increasing number of 
passengers from whom very few complaints were received. He had little 
doubt that they would be able to make their undertaking—as they intended 
at the start—a model for all future underground railways. During the 
five months' working the number of passengers carried had been about 
15,000,000, of whom rather less than 1,500,000 were workmen who booked 
before half-past seven in the morning, and who were carried at.a return 


fare of 2d. The traffic between stations and for comparatively short distances 


was steadily inereasing, and what. they called their daily traffic, that was, 
their Oxford-street or shopping traffic, was thriving admirably, being only 
interrupted, in fact, by unfavourable weather. The only points about 
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which the directors had been in doubt were being gradually cleared 
up. At certain times in the morning and evening many of their trains 
were too crowded, but overloading under present arrangements was 
unavoidable. The manager and many of the directors had been to Paris to 
see the working of the underground railway there, and they found that 
it had been constructed with а loop at each end of it, wbich enabled 
the trains to be run round continuously. Such a loop at Shepherd's 
Bush would cost only between £50,000 and £60,000, but in the City 
the cost would be far more serious—about £400,000. Nevertheless, the 
directors were satisfied that the company would be repaid for the outlay 
by the additional traffic they would obtain if they constructed a loop in the 
City and provided an additional station at Liverpool-street, and, acting 
under the advice of the engineers, a bill had been deposited in Parliament 
asking for power to construct the loops mentioned. The receipts of 
the company for the five months had amounted to £118,000, and their 
earnings per train-mile had been ds. 104d. Comparing this with the 
average earnings of other similar railways, they found that they were in a 
very satisfactory position indeed, earning more per passenger and consider- 
ably more per train-mile than any other electric railway of which they had 
been able to obtain information. The expenditure was more than they 
had hoped it would be, but in the first two or three months, until the line 
was got into good working order, they had made the question of expense 
subordinate to that of efficiency. They believed that every half-year an 
improvement would be seen in regard to the coet of working. In the one 
item of coal he believed they were expending £200 a week more than they 
would have to spend under normal conditions, Under the circumstances 
stated, however, they had really earned a dividend of 3 per cent., for the 
five montbs, but tbey would be obliged to declare only 24 per cent. as they 
bad no power to pay this balf-year any further interest out of capital. 
They would probably at a future date recommend the shareholders to 
assent to the establishment of a fund to meet depreciation instead of 
setting aside an amount each half-year for renewals. | 

In the discussion which followed several shareholders took part, atten- 
lion being chiefly drawn to the question of fares, some of the speakers 
supporting an increase, while others regarded the present system of a uni- 
form fare as best in the interests of the company. 

The CHAIRMAN replied, and stated that the decision of the directors 
to charge a uniform fare was only arrived at after full consideration ; but 
they were above prejudice in regard to this question, and if they should 
find that the fares were not remunerative, they would have no hesitation 
in altering them. The law suits alluded to had reference to questions of 
damage alleged to have been caused during construction, but any compen- 
eation that might have to be paid on this account would fall on the con- 
tractors ; nor did the directors believe that there was any liability on the 
company in regard to the question of vibration. 

The report was adopted, and resolutions were afterwards passed declaring 
the dividend recommenced, approving the bill referred to, and authorising 
the conversion of the shares into capital stock. 


National Telephone Co. (Ltd.) 


The report of the directors for the half-year to Dec. 51 is issued, and. 


states that the income for the half-year amounted to £732,003. 4e. ld., 
compared with £663,523. 1s, 114. for the corresponding period of 1899. 
The working expenses amounted to £404,652, 168., compared with 
£859,502. 14e. 5d., the net result (after deducting the Post Office 
royalties amounting to £71,609. 2e. 5d.) being a profit balance of 
£255,831. Б», 8d., compared with £240,043. 19s. 6d. for the December 
half-year of 1899. The rentals carried forward for unexpired terms of 
running contracts amount to £696,568. 58. 7d., compared with £631,590. 
58. 90. Out of the available balance of £204,697. 19s. the board recommend 
the payment of a dividend at the rate of 6 per cent. per annum (less tax) 
on the first and second preference, 5 per cent. per annum (less tax) on 
the third preference, and 5 per cent. per annum (less tax) on the ordinary 
shares. £85,000 is transferred to reserve ; £5,697. 19s. carried forward. 

£468,548. де. 10d. has been expended on capital account during the half- 
year in the erection of 11,/94 additional exchange and private lines, and in 
the construction of underground linee. 

In reviewing the progress of the business during the half-year, as well 
as that of the entire year 1900, several important considerations present 
themselves. Jn the year, 23,490 additional exchange and private lines 
have been erected —a larger number than in any previous year. Of these, 
16,776 have been for subscribers dn the message rate system—payiug a low 
annual charge in respect of the cost of installation, and an additional 1d. 
for each call made. So far as this experiment bas gone, it has had the 
effect of reducing the average receipt per subscriber without any com- 
mensurate reduction in the working expenses. Indeed, the working 
expenses, in the whole, have considerably increased, owing largely to an 
exceptionally heavy outlay in repairing damages caused by the snowstorm 
in the early part of the year. | | 

The report proceeds: The effort to popularise the telephone may pos- 
silly justify the message rate business when it has been further developed. 
Mearwlile interest on tbe large capital expenditure involved at once 
accruea, and tends to diminish the balance available for dividend. The 
policy of the company in the face of pcssible competition must, however, 
be to maintain the effort to attract new subscribers and increase as far as 
practicable the universality and efficiency of its services. These reasons, 
amongst others, have weighed with the board in the decision to recommend 
the pay ment of a dividend for tbe past half-year at the rate of 5 per cent. 
per annum, во as іо enable a reasonably large sum to be carried to reserve. 

At tbe shareholders’ meeting on Thursday, Feb. 21, resolutions will be 
proposed authorising the directors to convert the 590,000 fully-paid 
ordinary shares and 10,000 of the unissued ordinary shares (when the same 
shall have been issued and fully paid) into one-third preferred and 
deferred stock, the preferred stock to carry a fixed non-cymulative dividend 


at the rate of 6 per cent. per annum, and, in the event of the winding-up of 
the company to rank for repayment of capital, together with a bonus of 
5. per cent. in priority to the deferred stock. The deferred stock to confer 
a right to the surplus profits, and, in the event of a winding-up, to the 
surplus aesets of the company, to which the holdera of the ordinary shares 
would, but for this conversion, have been entitled. And, further, that the 
board shall be authorised to issue 200,000 of the unissued ordinary shares 
as preferred shares, ranking with the preferred stock referred to in the first 
resolution, and to convert the ahares so issued, when fully paid, into 
preferred stock. 

It is also propoeed to modify the articles of association £o that, upon any 
offer of shares to the public for subscription the company may pay a com- 
mission, at а rate not exceeding 5 per cent., to any person in consideration 
of his subscribing, or agreeing to subscribe, whether absolutely or condi- 
tionally, for any shares in the company, or procuring or agreeing to procure 
subecriptions, whether absolute or conditional, for any such shares. 

The following table gives interesting particulars of the income, working 
expenses, royalties paid to Post Office, percentage of working expenses, &c., 
for the seven years, 1894-1900 :— 


f 
Year! Income | Per- 


end- | acorued in | Less Post : centage 
ing | respect of Office i Net Working | phe result working 
„|  bualness . royalties. ncome. expenses. for усаг. expenses 
31. of year to net 
° у е | | Т г income, 
hasc C LER MC ^ 28. 42 T i 
' „. d. .d| 2 s. d. 2 sd £ в.а. | 
1894.. 735,680 16 6, 67,222 13 8 671,468 2 10/392, 281 17 2279,176 58 68°42 
1895.. 819,084 14 1 74,674 18 1 744,860 1 0/424,164 12 8 320,195 5 4: 56°98 
1896.. 870.745 18 0 79,266 18 a| 791,478 19 91469,97? 18 1'821,506 6 8, 59°37 
1897. 981,556 14 11 89,938 16 1 £95,317 18 10,544,882 2 2 350,435 10 8| 60°86 
1898.. 1,119,666 5 0101,029 18 27/1,008,088& 6 5,615,503 11 2398,07? 15 3| 61°02 
1899 . 1,266,163 5 1 193,061 6 7,1,143,101 18 6'686,800 12 5456,8 1 01, 6008 
1900.. 1,432,696 6 7 140,074 7 111, 292,621 18 8 808,180 18 6484,441 0 2| 62°52 


Liverpool Overhead Railway Co. 


The half-yearly meeting was held at Liverpool on Tuesday. ` 

The DEPUTY CHAIRMAN (Mr. Richard Hobson) presided, and said 
although their traffic figures showed that they had carried a larger number 
of passengers during the past half-year than in the corresponding period 
of 1899, as a matter of fact that was elusive to this extent, that it included 
the passengers carried during the past half-year on the tramways. The 
number carried on the railway proper showed a considerable diminution. 
But there was no cause for discouragement or thinking that the railway 
was losing its popularity. On the contrary, compared with 1898, there was 
a small difference in the traffic proper on the railway, although then they 
were running to the Dingle without the opposition of the Corporation 
electric tramways. Their own tramway lines to Great Crosby had answered 
their expectations in every way, a substantial profit being earned after 
meeting all incidental charges, including interest on capital outlay. When 
they decided to construct the tramway they did not consider they were 
going to make a great amount of money out of it, but they thought it 
would be, of the greatest value as. a feeder of the railway, and it had 
realised expectations in that respect. Their expenses had increased as well 
as their traffic: They hoped soon to get to work with the promised 
accelerated train service, and had every reason to suppose that the result 
of that would be very beneficial to the company, not only as giving a 
quicker service to the public, but in the matter of cost of working. 


Bristol Tramways and Carriage Co. (Ltd.). 

The report of the directors for the year ended Dec. 31, 1900, statea that 
the gross receipts amounted to £165,115. 15». 7d., and working aud general 
expenses and renewals to £110,704. 12s. Id, leaving a net revenue of 
£54,521. 3s. 4d. After deducting £31,944. 12s. 9d. for interest on mort- 

debenture stock, dividend on preference shares, 5 gens 
on ordiuary shares, it is proposed to pay a dividend at the rate of per 
cent. per annum on (hé ordinary shares (absorbing £20,187. 10a. and 
making 8 per cent. for the year), and to carry to reserve and renewals 
£2,189. The receipts from the tramways department show an increase of 
£4,270, and those of the carriage department £2,126. The total number 
of passengers carried during the year by the company was 26,971,606. The 
electrical conversion and extension of the tramways, as well as the building 
of the central power station and additional depóts have been completed, 
involving the expenditure of £650,000. . In consequence of delay on the 
part of contractors in the delivery of the plant, the general opening of the 
new eystem for public traffic was not possible until the end of December. 


GUERNSEY RAILWAY CO. (LTD.)—The directors' report for the year 
ended Dec. 51 states that the expenditure on capital account had been 
£45. 15s. 8d. on equipments and £162. 18s. 9d. on a new boiler house. The 
railway traffic receipts amounted to £5,408. 16s. 10d., against £5,637. 1s. 104. 
in 1899. The gross receipts of the railway department amounted to 
£5,963. 2s. 5d., compared with £5,968. 10s. 5d. in 1899. The working 
expenees showed a decrease of £185. le. 114. The profit on engineering 
and foundry work showed the satisfactory increase of £154. 12a. 6d., and 
redounded largely to the credit of the manager (Mr. A. L. Davie) for his 
ability in planning and superintending almost all kinds of engineering work. 
In addition, the company had benefited to the extent of £89. 78. 4d., through 
the professional services of Mr. Davis as States consulting electrical engi- 
neer, &c. Out of the amount at credit of net revenue (£1,084. 14s. 68д.\, 
after paying debenture interest (£560), writing off £605, placing £300 to 
general renewals reserve, and providing for a dividend of 5 per cent. on 
the preference, the directors recommend a divdiend of 4 per cent. on the 
ordinary shares, leaving £65. бе. 10d. to be carried forward. Mr. C.J. 
Anderson has resigned from the board, owing to his leaving the island, 
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METROPOLITAN DISTRICT RAILWAY CO.—The directors’ report for the 
half-year ended Dec. 31 states that the proceedings at the special general 
meeting of the company on Jan. 7 to authorise the raising of capital for 
the “ electrisation '' of the company's railways bad been printed and sent 
to all classes of share and debenture holders. On that occasion the causes 
which have led to the deplorable falling off in the traffic and revenue were 
fully set forth, and were properly attributed almost wholly to the com- 
petition of the Central London Railway апа the novel principles upon 
which that company had started ita business. These may in the particular 
circumstances prove to be sound, but may still be very difficult of appli- 
cation to lines situated as the District and Metropolitan are, with their 
extensions east and west and their complicated relations with other com- 
panies. The questions involved (continues the report) must not be solved 
in panic Apart from the vital question of adopting electric traction, 
there may be found means of qualifying in favour of the older companies 
the severity of the competition now existing. Having regard to the reso- 
lutions passed at the extraordinary meeting, the directors believe that it 
may not be necessary to proceed with the financial clauses of the bill 
deposited by the company, but as it contains further powers with regard 
to the electrical working and some minor matters it may be found neces- 
sary to submit it to the proprietors in Wharncliffe meeting at a future 
da'e. Numerous bills have been deposited in Parliament by various pro- 
moters for the construction of electric rail ways, some of which if sanctioned 
would seriously affect the District Railway. Bills have also been deposited 
by the London County Council and others for the construction of electric 
tramways, which would also compete with this company's railway. These 
bills will be carefully watched, and all necessary steps taken to protect the 
company's interests. 


SCARBOROUGH ELECTRIC SUPPLY CO. (LTD.)-—The annual meeting of 
this company was held on Friday last. The report of the directors stated 
that the number of consumers had increased to 592, from 465 in 1899; the 
equivalent number of 8 c.p. lamps connected to 55,545, from 27,171 ; and 
the units sold to 331,266, from 257,412. The total revenue amounted to 
£7,788. 4s. 034., against £6,235. 123. 114d. The balance to be disposed of 
(£3,721. 28. 5.) the directora recommended should be dealt with as 
follows: Depreciation, £529. 18s. 1d. ; dividend at 63 per cent. per annum, 
£3,088. 10s. 6d. ; carried forward, £102. 13s. 11d. The capital expenditure 
stands at £535,193. 17s. 9d., an increase of £9,120. 10s. 2d. during the year. 
‘The outlay has been mainly incurred in enlarging buildings and in making 
additions to the plant at the generating station. Of the 5,000 additional 
shares mentivned in the last report 1,000 have been issued, and £6 per 
share had been called up thereon up to Dec. 1, 1900. The report and 
accounts were adopted. 

SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER CO. (LTD).— 
The firat annual general meeting was held at Liverpool on Monday. The 
chairman (Sir John A. Willox, М.Р.) said the prospectus was issued in 
December last, when debenture and preference shares were offered for 
public subscription. The directors allotted the applicants £500,000 of 
debenture ster, in respect of which £111,992 had already been received 
in cash. A great deal of preliminary work had to be done before the con- 
struction of the lines could be commenced. That preliminary work was 
well in hand. An efficient staff of engineers had been appointed, and they 
were busy in the detailed survey of the routes and in preparing plans and 
specifications. In a short time the directors would be in a position to 
invite tenders for the construction and equipment of the lines. The first 
section to be taken in hand would be the line from Prescot to Liverpool. 
St. Helens would be connected with Liverpool by electric tramways. They 
hoped the Corporation of Liverpool would lose по time in making the short 
connecting link between Old Swan and Knotty Ash, and they were 
»inguine enough to hope that this through line from St. Helens to 
Liverpool would be in actual operation before next summer. The 
next sections to be taken in hand were those from Haydock through 
Newton-in-Makerfield, Lowton, Leigh, and Atherton to Bolton, from 
Bolton to Westhoughton, Hindley, Abram, Ashton-in- Makerfield, to Hay- 
dock; from Hindley, Hindley Green, Atherton, to Tyldesley. The 
gencrating station would be erected at Leigh, and would be equipped with 
electrical plant sufficient to operate the whole of the system detailed 
above. The lines indicated covered 35 miles of track. The local autho- 
rities through whose district the lines pass could do much to assist in 
facilitating progress. The policy of the directors would be фо co-operate 
cordially with the loc il authorities and to work with them for the interests 
of the public. The teeming population of South Lancashire desired cheap 
and rapid travelling accommodation, and the company was prepared to 
provide such facilities, looking with confidence to the local authorities to 
assist in realising that hope. 


NEW COMPANIES, STATUTORY RETURNS, &c. 


, BECK AND Moss (LTD.)—Registered Feb. 1, with a capital of £2,500 
in £1 shares, to acquire the Faraday works and premises belonging to 
William Moss, electro-metallurgist, Cannon-street, Hanley, and the good- 
will of the business of electro-metallurgiste carried on by William Moss 
and Karl Р. Beck, trading as Beck aud Moss, also the goodwill of the 
business of electro-metallurgists carried on by Joseph B. Parry and 
Richard Larsen, as Larsen & Co. at Elm-street, Hanley, and to carry 
on the business of electro-metallurgisis, enamellers, electrical and general 
engineers, nickel mounters and spinners, art metal workers, &c. The 


subscribers are William Moss, electro-metallurgist (700 shares) ; Karl P. 
Beck, electro-metallurgist (600 shares): J. B. Parry (300 shares): R. Larsen, 
electro-metallurgist (425 shares), F. A. Groom (50 abares); S. A. Green 
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(100 shares); and G. G. Quinn, science teacher (100 shares). The first 
directors are William Moss, Karl Р. Beck, Joseph В. Parry, Richard Larsen 
and Henry Howlett. | 

BRABY AND TOMLINSON (LTD.) — Registered Feb. 8, with a capital 
of £10,0C0 in £10 shares (900 preference), to acquire the business now 
carried on at 15, Hart-street, Bloomsbury, W.C., as Pritchetts and Gold, 
and to carry on the business of electrical and mechanical engineers, con- 
tractors for the supply and fixing of lamps, motors, bells, telephones, 
telegraphs, &c. The subscribers are I. Draby (electrical engineer), 
E. T. Tomlinson (electrical engineer), A. Child, W. Braby (zinc merchant), 
Н. C. Winebworth, E. Morgan (electrical engineer), and N. Braby. The 
first directors are I. Braby and E. T. Tomlinson and another to be appointed 
by them. | 

CITY AND SUBURBAN ELECTRIC CARRIAGE CO. (LTD.)—Registered 
Feb. 9, with a capital of £500 in £1 shares, to carry on the business of 
cycle, carriage, &c., builders, electricians, mechanical engineers, suppliers of 
electricity for motive power, traction, light and heat, &c. 

LONDON AND PROVINCIAL ELECTRIC CONSTRUCTION CO. (LTD.) — 
Registered Feb. 5, with a capital of £75,000 in £1 shares, to apply for, 
obtain and deal with any parliamentary powers or other rights or concessions 
relating to the incorporatlon of à company or companies for the construc- 
tion of underground and overground railways and tramways to be worked 
by electricity, to carry on the business of railway, tramway, omnibus pro- 
prietora, electricians, electrical and general engineers, &c., and to adopt 
an agrecinent with Louis Bernt. 


OKONITE CO. (LTD.) — Registered Feb. 7, with a capital of £120,000 
in £2. 10s. shares (52,000 preference), to acquire the undertaking of the 
Okonite Co. (Ltd.) (in liquidation), with the assets and liabilities thereof 
(excepting the debentures issued by the company in liquidation), to manu- 
facture and deal in insulated and other wires and cables, and to carry on 
the business of manufacturers of and dealera in okonite aud other insu- 
lating materials, engineers, electricians, contractors, &c. The first directors 
are F. C. Jones, II. D. Cleaver, W. L. Candee, J. Н. Cheever, aud 
W. F. Gaston. 


WALTER SCOTT AND MIDDLETON (LTD.)— Registered Feb. 7. with a 
capital of £250,000 in £10 shares, to adopt an agreement with W. Scott, 
J. T. Middleton, C. T. Scott and T. T. Middleton, to carry on the businesses 
heretofore carried on by Walter Scott & Co., and to construct, equip, 
develop and work railways, tramways, electrical and other works, &c. The 
first directors are Walter Scott, Jobn T. Middleton, Charles T. Scott and 
Thomas T. Middleton (all permanent ordinary directors) and Walter 
Scott aud John T. Middleton are also managing directors. 


CITY NOTES. 


— ана» 


MEMORANDA.—Bank rate 43 per cent. (Feb. 7, 1901). Price of silver 

13d. per oz. (Feb. 14). Consols (22 per cent.) 97,5, —97 fc for money, 
9744 —9' г; for account; 24 per cent. 962—971 (Feb. 14). Consols Pay Day 
March 1. Stocks and Shares Continuation Days, Feb. 26 and Mar. 12; 
Ticket Days, Feb. 27 and Mar. 15; Pay Day, Feb. 28; Mining Share 
Carry-over Days, Feb. 25 and Mar. 11. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—A dividend for the half-year ended Dec. 31 at the rate of Өф 
per cent, per annum (making with the interim dividend distributed for the 
half-year to June 30 last, 9 per cent. on the ordinary share capital for the 
year) isrecommended by the directors. The lamps connected during the 
past year amounted to the equivalent of 39,431 8 c.p. lamps. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


«3 
M — Н In, | Ne AGGREGATE, 
ended | E or Dec. weeks} Amount. „180. 
| 

| 1900-1| £ | £ £ K 
Aberdeen Corporation... Feb. 2 512 — 11) 35 24,257 + 5,254 
*Birmingham Tramways. „ 9 4, 030 4 348) 5 19,818 + 176 
Blackburn Corporation. „ 9 299 — 27 5 2,185 + 195 
Blackpool Corporation.. „ 7 145+ 10| 45 29190 + 7,695 

Blackpool and Fleetwood „„ 9 159 ＋T 11 6 814 — 

Bolton Corporation „ 10 1,3022 .„ 45 60,797 ... 
Bradford Corporation.. „, 10 | 761 ＋ 466| 45, 27,010 + 9,742 
Brisbane Trams ......... Dee. 26 | 2,539 ＋ 300| 25 48,1144 + 8,557 
"Bristol Trams & Carriage Feb. 8 | 3,321'+ 958| 6 21,606 + 5877 
„Buenos Ayres& Belgrano Jan. 13 2,708 f. 427| 2 6032 + 1,097 

Carlisle Trams. Co. ...... Feb. 9; 100 " 6 68 9 

Central London Railway „ 9 6, 129 .. 6| 36,707 .. 
City & South London Ry. „ 10 2,020 |+ 871 6| 11,999 + 5,260 
Cork Elec. Trams... „ 7. 335.4 56 5 1,845 i+ 111 
Dover Corporation.. , 9 1524 11 a8 9,709 |+ 615 
Dublin & Lucan Rly. ..| „ 9 86+ 37 6, 419 + 109 
Dublin United. „ 81296414 9265 6 9250) 4 2079 

Dublin Southern Рі... „ 8 552 — 87 6| 4472] „ 
"Dundee Corporation. „ 6 452 ＋ 109) 38 17,527 + 2,579 
*Glasgow Corporation. „ 9 3,189 f 730 6 54,161 T 2,790 
Hull Corporation „ 9 1500. 865 32 45,969 724.901 
Liverpool Corporation.. „ 2 7.548 f 877, 5 59499 + 6,402 
Liverpool Overhead Rly. ., 10 1,515 + 171 6 8913 + 16 

Portsmouth Corporation „ 9, 600 + 155 .. Рў ы 
*Sheffield Tramwava ...... „ 10/2852 +1.232 6 16,200 + 5,460 


* Partly electrical. 
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DUBLIN UNITED TRAMWAYS CO. (LTD.)J—AÀt a meeting on Tuesday, 
the chairman (Mr. W. M. Murphy) said the Dublin United Tramway 
ay stem receipts showed an increase of £12,639 during the half-year. The 
Southern District Company's accounts for the Dublin and Dalkey line 
showed an increase of £1,119 in the reccipts. The net profits of both 
systems made a total of £53,722 for the half-year. The eompany were 
appealing to the highest tribunal on the question of their lability to sand 
the streets, and hoped to get the decision reversed in their favour. 


EASTERN TELEGRAPH OCO.—4An extraordinary general meeting of 
this company was held on Wednesday, under the presidency of Mr. J. 
Denison-Pender, when the resolution passed at the extraordinary meeting 
held on Jan. 28 was confirmed asa special resolution. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD. )—This com. 
pany, which has a capital of £200,000 ia £1 shares, has mace an issue of 
100,000 shares. The lists closed yesterday (Thursday). 


NORTH STAFFORDSHIRE RAILWAY CO.—<At the half-yearly meeting; 
on Tuesday, the chairman (Sir T. Salt, Bart.) said there had been a 
decrease of 400,000 in the number of passengers, representing £2,000 in 
fares, and this decrease was entirely due to the competition of the electric 
tramways in the district. They must not complain, however, as the 
electric trams were a great convenience to a district like the lotteries, and 


they hoped that in time the trams would prove not competitors but 
feeders to their more important stations, 


SANITAS CO. (LTD.)—The balance to credit of profit and loss account to 
Dec. 31 is £15,526, and the directors propose to place to depreciation 
£500, to reserve £1,500, and recommend payment of a further dividend of 
45 per cent. and a bonus of 4 per cent., making, with interim dividend, = 
total distribution of 73 per cent. for the year. £2,016 is carried forward. 


STOCK EXCHANGE NOTICES.—Application has been made to the Stock 
Exchange committee to appoint a special settling day in and to grant 
a quotation to 13,363 6 per cent. cumulative preference £5 shares of 
Edmundson’ Electricity Corporation ( Ltd.), and to allow the same, as well 
as 20,000 ordinary £10 fully-paid shares (Nos. 1 to 20,000) and £250,000 
44 per cent. first mortgage debentures of £40 each (Nos. 1 to 6 ,250) of the 
British Columbia Electric. Radway Co. (Ltd.) to be quoted in the official 
list. The latter is a renewed application. 


WIGAN AND DISTRICT TRAMWAYS CO. (LTD.)—The directora’ report 
states that the'r application for the construction of a light railway from 
Newtown to Ashton-in- Makerfield has been approved by the Light Railway 
Commissioners, and the order has been subinitted to the Board of Trade 
for confirmation. Negotiations with local authorities are pending with 
regard to the extension of lease», and the conversion of the tramways to 

lectric traction. 


ELECTRICAL COMPANIES' SHARE LIST. 


Рвкяннт | AMOUNT | LAs? 
AMOUNT. ОР Dru | NAME. | 
HARE, | DEND. 
ELECTRICITY SUPPLY COMPANIES. 
100,000 1 iss Bl’ckh’th & Gr’nw’ch D'st'ot Neo. Lt.Ord.(fally pd.) 
£100,000 | Stock eee Do. 4V 1st. Dab. Stock Prov. Сегіз. чо. апа о) 
6,000 10 10/0 55 and Poole Bleo. Suppl ron —€ 
6,000 10 4/6 per Cent. Cumulative Pref. . ids 
870,000] Stock 41% er Cent. Debenture Stook (red.) 
19,661 6 Brompton f Kensington 5 Supply 
12,000 6 8/6 Do. 7 per Cant. Preferenoe ...... . . 60 . ces 
30,000 6 1/6 | Oaloutta Elec. Sa ply Ordina Ера paid) ce бә эе» 
50,000 6 43 Obaring Cross & Strand Magee en pply Oorp. 
24,000 H уз 1 ma per Mg ies: Prefe 120900-20000*009000 200000 
ectricity Sup dà éreo: 
£180,000 | Stock Ў |" Do. 4рег pay, бер Ди, Stock (red.) .. өө 
81,200,000 | 91,000 6 Ohicago Edison ist Mort.5 r.Gold Bonds(red.) .. 
70,870 10 8/0 | Ойду of London Electric Waa Ore — 
40,000 10 6 * 6 per Cent. Camalative Prof. — о 
£100,000 | Stock 5 * Do. per Cent. Debentare Stock (re 
£200,000 | Stock " Do, Ty 2nd Deb. Stock Certs. (60% pd. Yrei ) 


40,000 10 4/0 | County of London and Brush Prov. Ordinary .. а 
20,000 10 6/0 Do. 6 per Cent. Camulative Preference... 
£300,000 | Stock 44% Do. H Deb. Stock Certs. (all pd.) (rei). 


10, 00 5 РИ Folkestone Electricity lite a обраду - — о. 
11,000 b bas Hove Electrio P nie о ——— ÓÁÓ TT 
15,000 5 10 Kensington and nlghisbridge Ordinary — 
10,000 5 6 Do. брег Оеп. Ist P . [Db Stk. (red ) 
£ 3,00] Stuck 22/0 Kenstu. & Kngtbg.Co.& Notting Hill Uo (Int. Stn. je 
410,000 3 wi London Hlectrio Supply Ordinary ..... . еее. 
4 5 8/0 Do, 6 per on гео: 00000 s5609-«2000 50000. 
A 350,000 | Stock 4% 4 per t Mortgage. Deben «e e 
85,000 10 6/0 Metropolitan Bleo. Suppl 4 . ee rat 969 909923900 909 vee 
£220,000 | Stock 44X Do. per Cent. Deb.Stook Firs 
,000 | Stock 33% Do. 383} per Cent. Mort. Deb. Btook (red.) ..... 
6,452 10 6/0 | Notting H lectrio Ordinary. . . . . . 6. e 
10,000 5 5/0 Oxford Eleotrio Ordinary . . . . socso cotton 
300,000 1 1/0 | Вапа Eleotrio .....e . 60 e „ UR 
£135,000 5% | River Piate El. Lt. & Te’ot'n, Ltd., 6% let Mor. Deb... 
15, 710% | $i. | Royal Mlectrlo Company of Montreal Shares „а 
8115,500 100 44% Do. 4% per Cent. lst Mort об Debentures .. 
40, 5 5/0 “Bt Јан and Pall Mall о o Ordinary ....„. 
30, 5 8/6 ро, per Cent. Prefere TET 7. 00006 • 
£150,000} Stock | 29/0 Do. ы per Cent. Debanture Stook (red.). . 
13, 5 we | Smithfield Markets Electric Supply О 
50, 000 Stock 4% Do. 4% D ebentures otoo seve 909590060020: 
65,000 5 „| South London Blectric Зарріу Ordinary... e 
Sting н 6/0 Won minster жиек Buppl y Ordinary ............. 
U 900 осоо. 0 eee. 7008-00 000 000 000 60. 


ELECTRIC RAILWAYS TRAMAAYS, &o. 
18,000 10. 4/0 | Blackpool and Fleetwood Tram ways. . . . . . e 
£167,900 100 5 Brisbane Tramway 5 per Cant. D3bentures ......... 
50,000 10 "n Bristol Tramways and Carriage Ordinary. 
Do раша dee pd) .......... 
£100,000 “оок 4 4 per Cent. Debenta 0000-06 eee 


18,600 10 5 British Oolumbia кош Railway 5% PC. seme cd: 
60,000 10 6/0 British Blec. Trac. Ог. „%% co IE .06 00 00 .00000 000 
60,000 10 6/0 Do 67 Oum. Pret. . ae. — Sai 
£350,000 | Stock 5x Do, ö per Cant. Perpotaal D entures 
0 ; 8/0 Впопов Ayr a & Belgrano 6Z “A” Oam, Pref. ...... 
» e.e» | AU. „ „„ e. 0000 00:00000 2 00000-00 
£820,000| Stock 5 Do: : r Gant. Debəntares p" 
£120,000 | Stock 5% Do. 2ad Deb. St'k Proy, Сена. (ail. pij. 
206,207 10 3/0 | Central London Ordina VA 
000 13% | Olty and кш London Railway Gon. Ordinary " 5 
37,500 10 1/53 be. rdinary (Nos. 22,5)1 to 60,0))) % ..- 
£150,000 | Stock 5% Do. sper Cent. P — Preference (1491)... 
£200,000 | Stock b Do. (1590) PEM PNG 
843,315 | Stock 4 0. per Cent. Parpetual Debentare «s... 
60,060 10 - Dablin United Trams. (1898) Ltd., r iss 
33,987 10 | = Do. 6 per Cent. Preference...... pm 
,000 10 . . Do.  34per Cent. Mort. Debs, (red. 2: 888 cossi 
20,000 10 74% Imperial Tramways Ordinary... ...... .... . .. 
10,000 10 6% it рә s per Cent. коо. —— Г: 
4200, 00 Stock 44% || Do. Y per Cent. Debeuture ...... N ＋ * 
30 10 Kidderminster & District B. Le & 4 T ot'n 5 Pref, .. 
. 87,600 10 3% Liverpool Overhead Rallway Ordinary ..... ........... 
10,000 10 | 6 Do. 6 per Cent. Proferanse...... «....„.• core ee 
$125,000 | Stock 4 Do.  4perO;nt. Debenture ..... .. 
$360,000' $1,000 Б; London Street Rly. (Out.) Ist Mort. 5 Debs. (ced. ).. 
£328,744, Stock 3/4 Lond. Utd. Trams. i Z 1st Mb. Db. stk. Pv. Crts (& 0pd.) 
600 | 100 | БУА Montieal Ви” R’iw’y Зиг 6% Mori. diem un) 
£140,000 | 100 414 Do. Sterliog 447 решш (1922) .. "e 
24,000 5 | бе New General Traction Ordinary .... E d icem P 
80,000 | 5 6/0 Do. 6 per Cent. Cumulative Pref At 
4,000 : 10 „ |Otdbam, Ashton and Hyde Bleo, Tramway Or Ord....... 
4.000 : 10 | 670 Do. $ por Cent. Preference . ee · 900: 0000 «еее» 
18,334 i 10 f TT Potter: es носе Traction Ordin 000. 00009-00000 - с0005- 
110,000 | 10 6/0 Do. per Oent, Cumulative Preference ......... 
5% 40,000 Steck 37.0 | Do. 1750 or Cent. Debenture Stock. . .....« . 


£540,000 | Stockh © ix ' Wat rloo snd Gir Ordiner7 ... 2 


Previous Price RATE PEL Bumm Doxa 
Чїккк'!в Paice, Wednesday, Ozrr. Drum Dun. Dunno WX 
Fn, б. Feb. 1 ҮгктрЕр, Expma Fru. 13, 
, i А 8 s. d. Highest | Lowest 
12) 15 in ist $14 1 - Е 
1 1 1 л see ooo 
10 Tu 10 11 4 110 RS: 5 oe 
100 108 100 103 4 7 5 c „> 
8 7 810 7 Ses ?i се 
ai 9 9t 3 13 8 | Marchand September ae s 
92 1 % 1 4 8 1 |FebruaryandAugust| 10 sc 
b 5? 5 el 818 3 x b н 
eg 7 6 7 4 5 9 March 9009900^0090909000009050 6 eee 
10 112 109 112 4 0 4 | Juneand December... si > 
100 110 100 110 4 10 11 April and Ootober...... T 85 
ш 4 п ifi) e 35 | ^ 
an эў see see 
121 14 133 197 818 9 Gis eel Dane oat > 
1 63 et 63 T аә 623 Ves 
| ut 124 11 it { 16 à Maroh and Beptember 9 Ы 
an [I1] "es 
109 106 10) 4 93 7 eae NC us 
6 + A 200 900 eec ооо 
10 il p 13 1 і 2 Р i iss өзө 
anuary "es 9096 ess 
m 3 an н eee uly eer eee 
506 1 eee 
95 1 t 91 lot $ 19 3 Mar., Jane, È 2 ne 
ot 1 3 adi wae 
13 12 13 447 E pe, 125 113 
110 118 110 ug 819 8 аро and реве T - 
99 96 310 8 8 97} 
15 16 p 16 4 410 | Maroh e ee ue 154 AM 
6b 6 8 16 11 Ph ни sí 
i, % te - їз 18 9 8 Lond eec aoe 
70 80 65 7 99 January and July. soe cee 
170 1%) 179 19) 4 8 1l April and Ootober...... T osò 
202 104 103 105 47 6 »o ` АА ые 
14b 15 is} 153 | 413 7 |NebruaryandAuguet| 14% к 
9 84 9% 813 8 ee e ei dus 
93 101 93 101 89 4 "- PA per 
3 2} 3 2} " — 218 ө 
80 90 80 90 4 10 11 a eee 
21 3 2} 3} as a 3 21 
13 13 12 13 5 0 0 | Marohand September 1211 12g 
114 1 4 111 12 eee eee eco 
14 16 14 16 315 0 ooo à - 
| и IS 21 3 15.1 7 February d & i : 
ó ugusi —0 e 
10} 102 10} 2$ 3 15 4 не не ре 
1156 118 115 118 61 |F and August өөө, — 
103 93 10} 417 6 | May and November .. eee ‘ 
120 14) 14 16 518 4 w 14} 17 
là 13 19} 183 | 4 814 | February and August bi 12 
120 133 12) 123 4 14 - 122 12! 
4 6l 41 6 14 3 eee eer, toe 
12 44 ene eee 112 eo 
101 107 104 107 413 6 өө T өөө 
95 98 95 93 b 2 U 206 . [III 
8} 8} е; y 8 8 7 | Juneand Decem t 
50 t4 47 51 2 9 0 | February and August 61 49 
43 5è 4 6 213 9 š 5 4 
143 135 140 314 9 РА эз 18 135 
130 135 190 135 814 1 өөө A - 
116 13) 116 120 $1611 | May and November. — 
13} 14 100 163 ИР iis 141 » 
15} 16} 154 16; ЮЖ шз : A 
10 2 105 102 105 s.. .00 Ф e 
34 2h EL | $12 8 Магоћ and September "e 
144 18 | 14 15 313 8 | " " 
112 114 1 14 3 18 11 January aud July. ... ы 
93 103 T May and November .. - oe 
8} 8 85 111 2 and August d xn 
13 13} isl 13] 3111 » js we 
2 104 102° 101 $1510 ` Jangaryand July... .. = 
102 104 102 104 4 17 1 | eee oes 006 
62 61 62 61 eee i ry) 
104 108 101 196 416 0 ees iei se 
101 103 1 102 104 4 6 7 | eee eee ase 
н 4 ' зі 4 eee А oe eee 
4; 53 44 6 0 0 May 000000 -с0000 :00000 · ove eee 
[TT] 13 1 eee February and August 06 ess 
101 10: 413 0 m — аа ^" 
и th | 112 110 4 10 ˙1¹ ! Я and A 10% eee 
1 10 1 0 Febraary and Augus! 0A 
10 10 1 103 108 4 5 % з 105 104i 
04 97 0 97 170% . June and Deoem ber N 
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896,900 100 4X "African Direct Telegraph 4% Mors. Deb. (гей.) 2... 99 102 90 103 3 16 5 | January and Jay... ЕЯ ues 
25, 10 m" Amason: Tasaren 10000 cocot % «0000 00000 % . e.o oe eee Jane and "T eoe eoe 
4119,700 100 H4 "per Gi Dsbesatares 00000 %%% % 00 6$ 75 69 70 coe ene wos ooo 
£932,720 Stock 16, Anglo. Ame 0000 «o00Q 00000 00500 6000.00 000 000 0000000 999900 53 66 8t 57 Б 12 9 Feb., May, Aug., Nov. Т] - ое 
068, Stock 80/0 Preferred 00006 eee 00000 «0090€ v000Q eee 00500-05 98 1.0. 10) 101 6 0 0 э 99 103 109 
83,088,640 Stock 270 Do. Def оо 20680 20008 +0000 s000 0000 5000-00-05 8} 9} 9 9} 14 4 2 90 95 9} 
13,383,300 9100 92 Commeroial Cable ЕҢ Btook *99»90:299*:90000 20: 6 170 180 170 180 4 8 11 Jan., Apr., Jay, Ось. өөө Мы 
31, 71.039 Stook 4 Do. 1 por Cent. Debenture Stock 103 104 103 104 8 16 11 103 102% 
16,000 10 5/0 "Cata Submarine 7717. osos ere] 8 9 8 9 6 2 3 bruary and August 8} Жей 
6,000 10 10/0 Do. Preference 10 per Cant. ........ 4. o| 16 17 16 17 617 8 “ i RA 
18,000 5 2/0 | Direct Spanish Ordinary .................. seseo . 6 cones 3} 43 34 43 4 810 Aprili aud October... si 882 
8,000 6 5 Do. 10 per Cent. O1malative P sasies 9 10 9 10 500 ose — 
690,000 60 7 Do. 41 per Cant. ГУәбепбатев........................| 109% 104% 1007 104% 467 January and July. ‚ө 23» 
60,710 20 8/0 | Direct United States Cable . e 10 1% 10 10} 613 4 | Jan., Apr., July, Ost. 10; re 
8109300| 100 Ax | Direct West India Oable @ Bg. Db. 6105 Nos. 1 92 102 92 102 4 8 3 | Juneand Decem к Kod 
000.000 | Stock 35/0 | Bastern Ordinary ERN 202) (red.)) 14) 145 | MS 181 413 0 | Jan, Apr., July, Oot.| 1% 141 
81,030,888 | Stock 17/6 Do. N per bec Dont. Preference Ча" LV. ac Urs Edd 95 93 95 93 all 6 m rT) 93} 15 
81,482,268 | Btook 4% Do. 4 per ent. Mort. Deb. Stock (red.) 109 113 112 116 8 9 7 | May aud November. 111 1126 
350, 10 3/6 үа Extension ... "aen ENS T 1t 11 141 414 11 | Jan., Apr., July, Oot. 143 143 
50,000 10 Бу Do. (Nos. 2 50, 00 Lo 300. .000)23pd.la'dat63pm,alipd, 131 14} 18 Lit m a к? 8 
220,000] Stock 4x Do.  4perOent. Debentare Stock. .. 110 118 110 115 8 9 7 | Februaryand August $i dii 
&300,000 100 4%  |*"Hestorn and S. African 4% Mort. Dab. 139......| 99 102 9) 104 818 3 | Februaryand August бе - 
66200, 000 26 4x Do.  4perOeat. Mauritius Баз: Dada red... 100% 103% 101% 1047 3 17 8 | May and November - 
180,327 10 1/9 | Globe Tele graph and Trust . . . . . o . . . | 10 lel 10 10: 6 0 0 | Jan., Apr., Jaly, Oot. lo 101 
190,043 10 9/0 Do. . 6 per. Cent. Preference .. 00000 eee 0000 00 a 15 1 15 15g 817 6 160 15 
150,000 10 6/0 | Great Northern of Copenhagen .... Mp EE P 81 82 31 813 6 January and July ..... а ЕА 
‚000 100 447 | Halifax&Bermuds Cable 4$% — Deb (томов 99 103 99 103 4 9 1 | Juue aad December . i % әз 
17,000 35 12/6 | Indo-Ruropean .... seo . . sence d red 47 5t 47 61 413 0 | May and November .. 4} е 
8100,000 100 6 "London Platino-Brazilian 6 per Grat. Beba, 19)4 ... 104 107 104 107 518 1 | Marchand September 105 isa 
&100,000 100 4 Pacific & Buropean Tel. 4% Guar. Debs. (red.) ... ..| 99 102 93 103 818 65 [Jans and December .. vié — 
11,939 | 8 4/0 Beater’ B.. 0000 00000 200.00 60028.00200900000500 00 2006000 00000 0000 os 7 8 74 44 4 14 1 April and Ostober...... өө LII] 
3,881 4100 Oort. ex Sabmarine Cables Trust 0 000000 00000 00000 50000 *05090920922€9 124 132 121 13) 4 14 0 ээ 9 123} [I1] 
15,609 10/0 [ITI Weat African Telegraph 0000 020060 20000 2000 20000 2208800 3% 3è 3t 3} 4 9 8 December end J ee 00 too 
4171, 100 100 б |* Do. ð per Озці. Debentures ( rod.) . . . 99 103 99 102 419 6 | Marchand Septem ees soe 
90, 3$ eee Weat Coast of America 0000 20000 00000 eee 20000 e eee eee i i i i eve oes ooo 
4160, 000 100 ix * Do.  4perOent. Dabeatures ........5....| 9) 103 9) 102 813 5 | January and J i» sss 
10 . | West India and Panama . .... . . . . 6 . . oo cee · $ i E | i iss May and мез iin M 
34,563 10 6/0 Do. 6 per Oont. let Pre 00000 00000 *0000- 6 7 6 7 8 1L 6 Г] 6} coo 
4,669 10 6/0 Do. : per Cent. 3nd Preferenoe . -- 5 7 6 1 eil 6 he ies 
290,000 100 5 * Do. per Oant. Debentures ... . . o „ . 103 106 103 106 111 4 "rand" ЕА à En EM 
207,980 10 3 en Taiagraph (ае BrszilinS'bm'rine . . 14 1t 14 14 416 7 Mar ) ИН 
676.000 100 b Do. 8 per t. Debe. (and Series, 1906) ...... 101 104 101 104 416 2 | June and ы: - ve 
£318,777 | Stock 4% Do. 4 per Cent. Deb. Stock (red.) . . . . .. 102 105 102 105 318 2 - «е - 
TELEPHONES. | 
44.00 &8 40 | Obili Telephone (fully paid) .. ..... ..cce ero reet soose 8 5% 3 34 514 4 | Апдпе......... .„. 35. ^ 
24. 880 10 3 Consolidated Telephone Con. and Мап. ..........| 3/3 4/8 8/6 4/3 6 13 4 ' Apribend Ostober ,, .. ove өө 
ү 12,090 1 2j Monto Video Telephons Ordinary 00000 10000 -0000 coreo i " $ 1 [ 0 0 Novemoer 000 00.00-00 oo eee Los d 
96,492 1 10 Do. 5 per Gant. Preference *90*:00-»99»«c00009 «6009 09 Фә 1 1 b 0 0 ace eee 
590,000 | 5 8/0 National »99900-«0*90 %%%, 20000 «5000 00 »6. 0000 2000 50 00.00-00 «9€ 4 4 4 43 6 17 2 Febraary and Augas: 4} vee 
15,000 10 6/0 Do. брег Cent. Camalative lst Preference . 12 14 12 14 4 5 9 os se 151 121 
15,000 10 60 | ро. ò per Osat. O1m1lative Ind Preference .| 11 18 11 18 418 4 m m з — 
250, 000 5 2/6 Do, 5 per Oont. Noa-Cumulative 3rd Pref, ... 4l 5] 4 5k 415 8 29 25 41 га 
£ 000,000 | Stock А |" Do.  Debentare Stook 34 per Cent. (red.)......| 96 97 91 87 8 13 3 | Jane aad December... 9: 9i} 
8500,000 | Stock 4 Do. b per Cent. Debenture St Stook (rod.) .. ...,“ 97 100 97 10) 4 0 2 ese 1074 93 
171,504 1 0/6 Orieatal CXII] Plate «6909 00000500000 00200 00000 +0000 -0000 зо · 1 1 5 3 9 April and October ...... ove 
. §8,000 6 3/6 | United Rl ver P серад: 4 5 4 5 6 13 4 |J —— os өө «e d 4} 
* 16,689 5 2/6 Do. 5% Damalativs Pref. (Nos. o 16 ,633) . 4 5 4 5 415 3 | Janeaad December... 4 és 
2 5 1/31 Do, do. (Nos. 16,680 to 40,030) ...ee . . „% 4 5 4 b wae Vis s as 
£179,917 | Stock Ly 4 Do. 5 per Овах. Debantace Si00e (red.) 10з 103 103 16 4 14 9 | Jane and December ... “ss - 
ELECTRIC MANUFAC TURING A. COMPANIES. 
70,000 1 94. Alliance Electrical Co. 24 Сит. Prol, a oa ˙ A 1 1 1 1 5 0 0 00 vee өе 
135,000 1 811. | Aron &leotriclty Meter 67% Oum. Pref. ... ._....„...., H 14 | i! 7 5 3 | Marchand September e - 
95,000 B » | British око Works Оо. Ordinary ....... „% è 1 Не m " - 
50,000 1 vis Do. r Cant. Cumulative Prefereace ..... i 4 ө - „ө oe 
850,000 100 % Do. Р st Mortga xe Dobsntures +06000 ꝙ,j,ö e 95 97 95 97 4 7 8 s.o 00 
70, 000 5 5/0 | British Insulated Wire Ordla&ty xy... . . „ o soso 10 lt 10b lt 8 13 11 | July and February . - iva 
70 6 8/0 Do. брег Cant. Preferenoe .............. e «ө... 6 6 $ 6 416 0 | January and July. раб P 
100,000 6 8/0 British Westinghouse 6% Preference . 0 cee . 0 | 4 4 6 6 4 iii ve 
90. | 2 1/23 Brash тео Engineering 20000 e. — . өөөө + lg ц 1 1 6 8 $ Sep:emoer % %%% %% eee I 
15,78 3 еөз Do. 2 ра id.. ee oo 2 % 008 000000 0006600 соо 200 00 see 06 Md ooo 
90, | 1/23 Do. $ Oedt. Pref, ‘Noa-Oam. . — -0006. 3 2 2} 23 598 ГА 4 _ 000 
ы 15,781 ` 2 eee Do. £ peid. + Oe eee *09. 00000 500.00 500 00 00 06 009.00 20 оо ов see .06 eee 200 
125,000 Stock 5 Do. 4 per Cent. Perpstaal let Deb. Stoox.....| 105 110 105 110 4 3 7 | Marchand Seotember - e 
125,000 | Stock Do. Perpetual 304 Debenture Stook ........| LOL 103 101 103 4 7 & | January eaa July bet 
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FRIDAY, FEBRUARY 22, 1901. 


NOTES. 


— ИРНА 


THE coroner's jury inquiring into the fatal trolley-wire 
accident at Liverpool, pronounced an unanimous verdict 
yesterday afternoon. It was to the effect that the cause of 
death was shock consequent upon the victims becoming 
entangled in telephone wires, owing to the wires breaking and 
coming into contact with the tramway trolley- wire, a self- 
evident conclusion. But a rider was added that, whilst of 
opinion the occurrence was due to accidental causes, the jury 
thought that the accident might not have happened if the 
telephone standards had not been во far apart. 


— —— 


Wk TRER the span of 120 yards may be deemed excessive 
in this базе or not, we are of opinion that the jury 
would have been better advised had they drawn attention 
to the inadequate protection of the trolley-wire itself— not 
that the Corporation is to blame in this matter, seeing that 
{һе particular guard employed by them had been passed by 
the Board of Trade only а few weeks ago. This accident 
has Shown that the earthed guard wire, which also the 
Board of Trade approves, is & better protection than the 
wooden guard-strip. Had a number of wires made contact 
with such a guard wire this would have put it, as well as the 
telephone wires, in contact with the trolley-wire, and as a 
result the latter would have been earthed, and the cut-out at 


Prick Sixpence QUO | 
Abroad, 8d., or 16 cents, or 800. br Aag. 


the station would have switehed off the current from it. It 
is to be hoped that in future the wooden guard-strip will be 
condemned. The only absolute preventative, however, is to 
place the telephone wires underground. 


A PAPER on the important subject of the training of electrical 
engineers was read by Dr. J. T. Nicozson on the. 12th inst. 
before the Manchester Section of the Institution of Electrical 
Engineers. The first part of a reprint of this Paper appears 
in our issue this week. Dr. Niconson has had considerable 
experience in that portion of the training which is given in 
colleges and technical institutions, and he has formulated 
decidedly definite ideas as to the character and order of 
an engineer’s studies. The individual experiences of teachers 
induce in them a variety of theories as to what is the best 
course for a student to pursue; and, in the present instance, 
the theory is expounded with an inflexible rigidity and elabora- 
tion of detail which is not altogether commendable. A little 
more imagination would have shown the author that such 
rigidity is really not admissible. No hard and fast line of 
training can be laid down. Students are not all alike to begin 
with, neither are they all destined to follow precisely similar 
careers in the end. Dr. Nicol so has expressed the view tha: 
the two years’ workshop training should take place between 
school and college education. In this he ignores the provision 
made by scholarships and exhibitions for the college course 
to follow directly upon the school; he also overlooks the 
important fact that by taking the workshop practice after the 
college studies the student enhances his opportunity of being 
retained in the works after his shop training is over. 
Thousands of young men have received from their employers 
important posts, at home and abroad, directly after their 
apprenticeship. | 


— 

Wirn regard to laboratory teaching, we sympathise with 
Dr. Nicol. so in his desire to see electrical engineering 
laboratories stocked with specimens of the most recent and 
best plant. We feel, however, that the inducement he sug- 
gests will not be regarded by makers as sufficient for keeping 
up а constant circulation through laboratories of their newest 
patterns of plant. Makers would probably attach less 
value to the results of tests made by students than to the 
work carried out by their own testing staff at their works. 
Generous manufacturers, however, often do show a sufficient 
amount of enlightened self-interest to induce them to make 
presentations of new types of plant to colleges; and this 
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generosity is to be greatly commended and encouraged. After 
all, more depends on the teacher than on the laboratory 
equipment: A really good teacher can teach a great deal of 
modern practice with quite obsolete apparatus. It is the 
principles—the spirit of the thing—that the laboratory is 
designed to teach ; not the flesh and blood of actual tangible 
forms. - 


— 


Some years ago considerable interest was aroused in this 
country concerning the Hermite electrolytic process for dis- 
infecting and sterilising sewage. The process, as many of 
our readers no doubt remember, consisted in the electrolysis 
of sea water, and in the application of the diluted solution 
of sodium and magnesium hypochlorites obtained in this 
manner to disinfecting and sterilising the raw sewage. The 
process was much written up, and practical trials were insti- 
tuted at Ipswich, Lytham, Netley, and other places. These 
installations were not successful, and, we believe, that there 
is not a single one of the experimental installations running 
а& the present moment. Our excuse for referring to this 
ancient history is the recent publication, in Electricity (Now 
York), of a report by Major Reep, surgeon, of the United 
States army, upon the experimental trials of a practically 
identical system of sewage treatment at Havana, in Cuba. 
The system in this case was that patented in the United 
States under the name of Woorr, and some details concern- 
ing it have already appeared in our pages (see The Electrician, 
Vol. XL., p. 4). When the Americans took over the public 
control of the city of Havana they found the harbour was 
practically an open cesspool, and, in such a climate, was neces- 
sarily the cause of a large amount of sickness and disease. 
With a reforming zeal which was highly creditable, they at 
once appointed an army commission to advise upon the beat 
means for remedying this evil, aud the authorities finally 
decided upon the Woolf system of electrolytic disinfection. 
This was over two years ago, and we believe that the Woolf 
system has been in regular operation since July, 1899. The 
report, to which we have referred above, must be rather 
unpleasant reading for those who advised the installation of 
the Woolf system, since it states that the purification is 
^ inadequate," and that better results at less cost could 
have been obtained by the use of chloride of lime. In view 
of the extended trial and failure of a practically identical 
process in this country, this result of the trials at Havana 
might have been foreseen. It is reasonable to presume that 
the United States army commission made independent in- 
quiries before recommending the Woolf system of disinfection, 
and we can only express our surprise that these inquiries 
do not appear to have extended to the English technical 


literature of the subject. 
—̃ анално 


A CUAIRMAN, presiding over a meeting of the Institution of 
Electrical Engineers, has undoubtedly a difficult task when 
the number of speakers wishing to take part in a discussion 
and the length of their remarks are out of proportion to the 
time fixed for the termination of the debate. The Council 
having decided that the discussion on Mr. Morpry’s Paper 
should terminate last week, Prof. Perry was in the unenviable 
position of having to discriminate between the claims of 


the various members who had signified a desire to speak. 
Probably, whatever his action, he would have been criticised ; 
but in this instance, we fear, he has given his critics some 
material for fault-finding. It has always been the custom, 
in the case of an adjourned debate, to permit the reader of the 
Paper to open the discussion on the second day with some 
supplementary remarks, and members have nearly always 
availed themselves of this privilege. Moreover, even were there 
no precedent, it would be only reasonable to accord this privi- 
lege when, as in this case, a month has elapsed since the 
Paper was put before the Institution. Nevertheless, contrary 
to the clearly-expressed wish of the audience, Mr. Мовркү 
was peremptorily cut short in his remarks. This was 
the more open to comment, as at the previous meeting 
Prof. Ayrton had been permitted by Prof. Perry to speak for 
about half an hour ; and the gentleman who read the remarks 
of Mr. Marnuzz, Prof. Ayrton’s chief assistant, was allowed 
to proceed much longer than the regulation 10 minutes, 
and was interrupted finally, not by the president, but by 
the clamour of the meeting. Besides Mr. Мовркү, there 
were members present engaged practically in alternating- 
current work and cable manufacture who could have con- 
tributed to the discussion, but were not afforded an oppor- 
tunity to speak. The chief engineer of one of the largest 
cable manufacturing companies, who, we believe, had come 
down from the North of England especially for the occasion, 
was one of these. Our report of the discussion is continued in 
this issue, and we reserve our comments on the subject of 
the Paper until the whole debate has been reported in our 


columns. 
nO Qe 


Opening of the Fulham Electricity Works.—The official 
opening of the combined electricity supply and dust destructor 
works of the Fulham Borough Council took place yesterday 
afternoon. A full description of these works appeared in our 
last issue. | 


Royal Society.—Among the Papers down for reading yes- 
terday were the following: **Au Attempt to Estimate the 
Vitality of Seeds by an Electrical Method," by Dr. Waller, 
F.R.S., and “Оп a New Manometer, and on the Law of 
Pressure Gases between 1:5 and 0-01 Millemetres of Mercury," 
by Lord Rayleigh, F. R. S. 


A New Marconi Station. —A daily contemporary states that 
the Marconi International Marine Communication (Jo. is 
establishing a wireless telegraphy station at Withernsea, 
а town on the coast of Yorkshire. By establishing a station 
there vessels from the Baltic and North Continental ports 
making for the Humber may be signalled. 


The Electrical Engineer (R.E.) Volunteers.—It is announced 
that the Commander.in-Chief of the Army has approved of 
officers of the Electrical Engineer Volunteers who have 
rendered good service in South Africa being granted, at the 
close of the war, honorary rank in the Army corresponding to- 
the rank held whilst on active service. 


Pacific Cable.—Reuter's agency states that an announcement 
appears in the Melbourne Argus that the Victorian Govern- 
ment is communicating with the Governments of Queensland 
and New Zealand with a view to forwarding a combined. 
message to the Pacific Cable Board suggesting a joint-purse 
arrangement with the Eastern Extension Telegraph Co. 


The Radio-Activity of Matter. —M. Henri Becquerel, in this 
week's Nature, reviews the progress made (since his discovery 
in 1896 of the radio-activity of uranium) in the study of the 
salts of metals which emit an invisibleradiation. According 
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£o recent experimenis, the activity of uranium is due in great 
part, if not altogether, to a small quantity of actinium or of 
another radio-active body. 


Telephonic Receiver for Space Telegraphy.— With reference 


to tho telephonic receiver of MM. Popoff and Duoretet, 


describe on page 495 of our issue of January 25th, we have 
been informed that a somewhat similar arrangemef was 
patented in 1897 by the Rev. F. J. Jervis-Smith., F. R. S. 
This patent, 19,420/97, was for a combination of a telephone 
and carbon detector of Hertz waves. 


Personal.—Mr. George W. Smith, who for 30 years has 
been the manager in France of the Persan Works of the 
India Rubber, Gutta Percha, and Telegraph Works Co., has 
received from the French Government the Cross of the Legion 
of Honour, and on the 9th inst. about 700 workpeople, as a 
demonstration of their esteem and affection for their chief, 
presented him with a cross of that order in brilliants. 


Cable Interruptions and Repairs :— 

Date of Interruption. Date of Repair. 
Latakia—Cyprus ....-........ June 21, 1899 ... — 
Para T eme - . 81900... — 
Cayenne—Pinheiro ............ Nov. 26, 1900 — 
Pernambuco—Ceara ............ Nov. 29, 1900 — 
Marseilles— Barcelona Jan. 7, 1901 — 
Shanghai—Amoy  ............... Jan. 17, 1901 — 
Fao — Bush ire ͥ Feb. 6,1901 ... Feb. 20, 1901 
Havre Water ville Feb. 18, 1901 ... Feb. 20, 1901 


Coventry Technical Institute.—At the annual prize distri- 
bution at this Institute on the 15th inst., Dr. Oliver Lodge, 
in the course of an address on educational matters, mentioned 
ihat the affiliation of the educational institutes in the 
Midlands was definitely contemplated in the charter of the 
University of Birmingham, and ordinances or regulations were 
now being drafted. Early specialisation had evils, and the 
educational race was to the strong and persevering, and not to 
the pampered and luxuriant. 'lhere was no short cut to 
education; it was a life's work. The prizes were afterwards 
handed to the successful students by Ald. Tomson. 


New Series Alternate-Current Arc Lamp.—The Reason 
Manufacturing Co. is exhibiting an alternate-current arc 
lamp at the Croydon electricity worke. The lamp is of the 
enclosed type, and there are 12 lamps on view which run 
in series on а 1,000-volt circuit. There is a choking coil in 
parallel with each lamp, and in the extreme case of 30 per 
cent. of the lamps failing the remainder continue to act with. 
out a flicker. We understand there are two sets of 88 of these 
lamps already on order for lighting along the tramway routes 
at Croydon. The lamp is well made, and as it has several 
novel features we hope to publish technical details in the 
near future. 


Engineering Congress at the Glasgow Exhibition.—A general 


engineering congress is being arranged to take place during 
the Glasgow Exhibition, and the council of the Institution of 
Electrical Engineers has undertaken to organise and control 
the electrical section of this. The dates upon which this latter 
section will meet are September 8rd, 4th, 5th, and 6th. So 
far the only details decided upon are that on the mornings of 
September 8rd, 4th, and 5th meetings will be held for the read- 
ing and discussion of papers, while the afternoons of these days 
will be spent in visits to works. The whole of September 6th 
will be devoted to visiting works. Further particulars will 
shortly be forthcoming. 


. The Manchester Section of the Institution of Electrical 
Engineers.—A meeting was held at Owens College, Man- 
chester, on the 12th inst., Dr. E. Hopkinson in the chair. 
The chairman announced that, in consequence of an applica- 
tion on the part of the Manchester Society of Junior Electrical 
Engineers, a students’ section for the Manchester district was 
in course of formation, and there was a promise of a large 
number of applications for membership from the junior 
society and from students outside the society. The students 
would have a right to attend the meetings, and to enjoy the 
other privileges of the Manchester section. Dr. J. T. 
Nicolson’s Paper On the Training of Electrical Engineers, 
was then read, and a discussion took place, in which Prof. G. 
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Wilson, Dr. Lees, Dr. Hopkinson, Messrs. W. G. Rhodes, 
С. Н. Wordingham, A. F. Guy, and W. Н. Gee took part. A 
vote of thanks to Dr. Nicolson concluded the proceedings. 


Royal Institution.—The evening discourse оп Electric 
Waves,” delivered by the Right Rev. Monsignor Gerald 
Molloy last Friday, was almost a model of what an elementary 
ог “ popular lecture on this difficult. subject should be. The 
lecturer opened with an explanation of the difference between 
ordinary transverse, longitudinal, and light waves, and indi- 
cated lucidly in simple language the nature of Hertzian waves 
and the method employed for their generation. His experi- 
ments were equally simple, consisting chiefly of the interposition 
of various substances between an oscillator and coherer placed 
each at the focus of two parabolic mirrors. The transparenc 
of glass, wood, and rubber was satisfactorily demon pirated. 
and the opacity of iron, and the well-known polarisation 
experiment with a wire grating was also shown. Those, 
however, who had expected to see new or delicate experiments, 
such are, ав а rule, offered to Royal Institution audiences in 
the case of Friday evening discourses on scientific subjects, 
were doomed to disappointment. 

The Prevention of Trolley Wire Accidents.—A device (now 
the property of the British Insulated Wire Co.) has been 
patented by Mr. R. C. Quin, the electrical engineer to the 
Blackpool Corporation, which ensures a trolley wire becoming 
instantly“ dead should it be broken and fall into the road, 
or should any obstruction, such as telephone wires, drop on 
toit. The contrivance was invented two years apo, and has 
now been approved by the Board of Trade, who have tested it 
in London. Last week Mr. Quin gave & public demonstration 
on the Blackpool tramways, where he has installed the 
apparatus, and proved the effectiveness of it first, by allowing 
some six or more telephone wires to fall across the trolley 
wire, and himself personally holding the wires in his hand, 
and then by cutting the trolley wire and holding the end of 
this in his hand, the other end being grasped by Mr. Brodie, 
chairman of the Blackpool Tramways committee. During the 
experiments cars were running on the remaining sections of 
the tramway system, thus testifying to the fact that only that 
particular section was cut out. А large gathering of officials 
and others were present, including Mr. Dane Sinclair, 
H. Haskayne (superintendent engineer to the Post Office at 
“fir Duk Corporation electrical engineers of Carlisle, 
Blackburn, Wigan, and Darwen, members of the Manchester, 
Salford, Egremont, and other Town Councils, and represen- 
tatives of various tramway and other companies, among them 
being the Blackpool and Fleetwood Tramroad Co, Burnley 
Tramways Co., and the British Insulated Wire Co. 


Capacity in Alternate Current Working.—Dr. de Hoor asks 
us to make в correction in the letter he sent us for our issue 
of February 8th. Instead of 0:048 for the power-factor (cos ф) 
of a 10,000-volt cable, near the top of p. 592, it should be 
0:0157; and a few lines further down after the values for a 
20,000-volt cable, read for 1km. length of such a three-phase 
cable," instead of for lkm. length of such а cable." Dr. de 
Hoor also adds now the following calculated data for 20,000- 
volt concentric cables of 100 -- 100 8q. mm. section :— 


1. Working at 50 — and under a zu nearly twice as great as 
in the 10,000-volt cable. It will be found : 


or taking into account the variation of the specific inductive 

capacity, approximately 

20.000 115 0184..... 00148 
2. For a cable of exactly the same material as the 8,000 or 


10,000-volt cables, working under the same A as the 10,000- 


volt cable, we find the following approximative data : 

- 20,000 1:02 510 0°163...... 00152 
per kilometre of length. 

Finally, Dr. de Hoor remarks that the hysteresis work of 
3,000-6, 000-volt three-phase cables of ordinary pattern is 
much lower—nearly the half of the figures given for the 
concentric cables of the same copper section. 
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„Telephone Letters."—In support of our contention (see 
the first page of The Electrician of February Ist) that the 
public knew little of the various facilities offered—we may 
almost say grudgingly offered—by the Post Office in connec- 
tion with the National Telephone Co.’s telephone exchanges 
and the Department's telegraphic and express delivery ser- 
vices, we quote the following letter from Saturday's Times. 
It is headed A Useful Discovery," and signed Discoverer ” ! 


I am a bachelor living in chambers and employ one servant, who, like 
other domestics, occasionally has an evening off. On Sunday evening last, 
during his absence, I was desirous of telegraphing to a friend at Kenaing- 
ton, and, lacking the means of sending to the nearest post office which 
might be open, or sending a cab with the letter, it struck me that I might 
make use cf my telephoue. After a diligent perusal of the instructions in 
the directory of the National Telephone Co. and the regulations of the 
Post Office Guide, I discovered that I could telephone to the post office 
nearest my friend’s residence and have my message delivered by an 
express messenger of the G.P.O. I did so, and after a short interval was 
informed by the official at the Kensington post office that 1 could dictate 
50 words, which would be delivered as an express message at the charge 
of 3d. 1 have since heard that this message was delivered within 15min. 
Surely the public should know of such a convenience existing between 
the telephone and telegraph services. To have sent a telegram from the 
nearest office to me—Charing Cross— would have cest 6d. for 12 words, 
in addition to the cost of the messenger employed by me, and would 
naturally have taken a very much longer time. Of course, we are not 
all subscribers to the telephone, but doubtless the same convenience is 
available to all who employ the National Telephone public call offices. 
The advantage is so great and so little known that I am sure your readers 
will be obliged if you can see your way to give publicity to this letter. 
For the information of Discoverer,“ we may add that he is 
wrong in assuming that this service is available from the 
National Telephone Co.'s call offices. It can only be used by 
telephone subscribers who have a deposit account with the 
company for these post-office facilities or in respect of the 
trunk or telegraph service. 


The Institution of Junior Engineers. At a meeting of the 
Institution of Junior Engineers, held at the Westminster 
Palace Hotel on Friday, February 8th, the chairman, Mr. 
Percival Marshall presiding, a Paper was read bv Mr. L. F. 
Awde on ** Electric Power Supply in the Metropolis." After 
emphasising the importance of the subject of a cheap and 
general supply of electricity for power purposes, as evidenced 
by the attention devoted to the large power distribution 
schemes during the last session of Parliament, the author 
referred to the comparatively small amount of electric power 
at present used in London, and dealt with the difficulties 
attending the supply of electricity for power purposes from 
the existing stations in the metropolis at a price that 
could really be considered reasonable, and which would 
induce the manufacturing community to adopt this form 
of energy generally for machine driving, &o. The dis- 
advantages attaching to the positions of most of the various 
stations and their results upon the working costs, were dealt 
with at some length, and in this connection а curious fact was 
adduced—viz., that the average works costs for 1899 were 
exactly the same for both local authorities and companies, 
being 1:91d. per unit in both cases, the advantage resting with 
the local authority only in the matters of rates and manage- 
ment to the extent of 0:874. per unit. After a reference to the 
attitude of the local authorities as to assessments of electric 
supply stations— when these were not their own property 
the author protested against their proceedings with respect 
to the much-vexed question of smoke nuisance, and spoke 
strongly upon the action of the colliery proprietors last year 
in cornering the coal market, the results of which were so 
severely felt by all the electrical undertakings. He expressed 
himself in favour of one large station down the river, 
generating for power purposes and street lighting only, and 
submitted detailed estimates for such a station of a plant 
capacity of some 38,000 B. p., the whole scheme involving 
а capital expenditure of over one million sterling, distributed 
as follows, the station estimates providing for five tripie: 
expansion sets of 8,500kw. each, and two sets of 2,500kw. : 


Lands mc Л О ͤ- . £30,000 
Generating station 645,000 
lll ³ĩÜV. RT SUR T 105,000 
Distributing centres ................................. 288,000 

£1,068,000 


The system proposed was & three. phase generation and distri- 
bution at extra high pressure to transforming centres, the 
low-pressure distribution to consumers’ premises being at 500 
volts from rotatory converters and batteries. The costs of 
working were set out in detail, showing а total cost of under 
jd. per unit, the maximum selling price being suggested at 
14d. per unit. or 114. per horse-power-hour. In the case of 
factories in the immediate neighbourhood of the generating 
station, and with & view to encourage the erection of such 
factories, the special price for these was put at the low 
figure of 114. per unit, equivalent to very little more than 3d. 
рег horse-power-hour. | 


MEETINGS OF SCIENTIFIC AND ENGINEERING © 
SOCIETIES, &c. 


TO-DAY (FRIDAY), February 22nd. 
PHYSICAL SOCIETY. 

2 p.m. Meeting in the Rooms of the Chemical Society, Burlington 
House. Papers to be read: (1) How Air subjected to Х-Каув 
loses its Discharging Properties and How it Discharges Elec- 
tricity,” by Prof. E. Villari ; (2) On the Propagation of Cusped 
Waves and their Relation to the Primary and Secondary Focal 
Lines," by Prof. R. W. Wood; (3) “On Cyanine Prisms and 
a New Method of Exhibitiog Anomalous Dispersion,” by 
Prof. R. W. Wood. 


Іомрох County Соскоп.. 
1:3) p.m. Opening of the L. C. C. Generating Station for lighting the 
Victoria Embankmeut, adjoining Cnaring-cross Railway Station 
(D. R.), by Mr. W. H. Dickinson, Chairman of the Council. 
INSTITUTION OF MECHANICAL ENGINEERS. 


Spa. Extra Meeting to take the adjourned Discussion on Mr. J. 
Ashford's paper, “ Light Lathes and Screw Machines.” 


ELECTRO-HARMONIC SOCIETY. 
У p.m. Concert (Ladies’ Night) at the St. James's Hall Restaurant 
(Banqueting Hall), Regent- street. W. 


ROYAL INSTIrUrTOR. | 
9 p.m. Evening discourse by Sir W. Roberts-Austen, F. R. S, ор 
„Metals as Fuels.” 


SATURDAY, February 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 
11 am. Students’ visit to the City of London Electric Lighting Co.'s 
works at Bankside, S. E. 


INSTITUTION OF JUNIOR ENGINEERS. . 
2:30 p.m. Visit to the Willesden Station of the Metropolitan Electric 
Supply Co. 
Roya. INSTITUTION. 
J p.m. Afternoon Lecture І. on Sound and Vibrations,” by the 
Right Hon. Lord Rayleigh, F.R.S. 


MONDAY, February 25th. . 
INSTITUTION OF ELECTRICAL ENGINEERS—NEWCASTLE-ON- TYNE SECTION. 
Meeting at the College of Science, Newcastle. 
TUESDAY, February 26th. 


INSTITUTION OF ELECTRICAL ENGINEERS— MANCHESTER SECTION. 

7:30 p.m Meeting at Owens College, Manchester. Paper to be read: 
“The Use of Storage Batteries in connection with Electric 
Tramways," by С. А. Grindle. 


WEDNESDAY, February 27th. 


INSTITUTION OF CIVIL ENGINEERS. 
2:80 p.m. Students’ visit to the Electrical Works of the London 
United Tramways Co., 88, High-road, Chiswick. 


INSTITUTION OF ELECTRICAL ENGINBERS—BIRMINGHAM SECTION. 
8 p.m. Inaugural Meeting at the University Buildings, Edmund-street, 
Birmingham, when Dr. О. J. Lodge will deliver an Address. 


THURSDAY, February 28th. 
RovAL SOCIETY, 
4:80 p.m. Ordinary Meeting at Burlington House. 


INSTITUTION OF ELECTRICAL ENGINEEBS. 


8 p.m. Ordinary General Meeting. Paper to be read: Cables, 
by Mr. Mervyn O'Gorman. 
FRIDAY, March 1st. 
INSTITUTION ОР JUNIOR ENGINEERS. 
S p.m. Meeting at the Westminster Palace Hotel. Paper to be 


read : “ Carburetted Wate: Gas,” by Mr. 5. Cutler. 


SATURDAY, March 2nd, 
Roya INSTITUTION. 
3 p.m. Afternoon Lecture II. on ~ Sound and Vibrations, by the 
Right Hon. Lord Rayleigh, F.R.S. 


INSTITUTION OF ELECTRICAL ENGINEERS. a 
Students’ visit to the Generating Station of the London United 
Tramways Co., 88, High-road, Chiswick. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournier D'Arsz.] 


Thermo-electric Ores.—E. van Aubel has subjected Abt's 
electromotive series of thermo-electric substances to a search- 
ing investigation. It will be remembered that Abt constructed 
the following series :—Chaleopyrite, pyrolusite, bismuth, zinc, 
nickel, copper, cadmium, nickel oxide, arc carbon, iron, pyro- 
hotite, antimony, and pyrite +, and maintained that this 
series followed the law of thermo-electric force which applies 
to the metals to a near approximation. Thus the E.M.F. 
between pyrolusite and carbon would be 815-2 (arbitrary 
soale), between carbon and pyrite 615°6, and, hence, between 
pyrolusite and pyrite 930-8, which differs very little from the 
observed value, 988:2. This approximation is, however, by 
no means general. Thus, since the pyrite.zinc couple shows 
an E.M.F. of 600°5, and the pyrite-iron couple an E.M.F. of 
685-9, iron should be further removed in the series from 
pyrite than zinc should. But this is contradicted by the 
figures derived from pyrolusite coupled with iron or zinc. It 
appears that.a definite series cannot be made to include these 
minerals. 

[E. van AUBBL, Ann. der Physik, No. 2, 1901.] 


Propagation of Wireless Faves. — E. Lagrange hasendeavoured 
to throw some light on the part played by the earth in the 
propagation of the electric waves used in space telegraphy. 
He concludes that the earth behaves as a conductor and not 
as a dielectric. A coherer was buried in the ground 1ft. deep, 
at a distance of some 100yds. from a 25cm. spark-gap provided 
with an air-wire 2m. long. Before the earth was covered over 
the coherer the latter responded well, and a relay actuated by 
it exploded a dynamite mine with the greatest ease. But 
when the wooden box containing the apparatus was covered with 
earth to the depth of 1ft. all action upon the coherer and upon 
the mine ceased. The author says nothing about the quality 
or the moisture of the soil. He believes the waves are partly 
absorbed and partly reflected by the soil, as they would be by 
& conductor, and points out that the explosion of underground 
mines cannot be carried out with the apparatus described. 

IE. LacRANGE, Comptes Rendus, January 28, 1901.] 


Frequency of Alternate Currents.—AÀ good many simple 
devices for determining the periodicity of an alternating cur- 


rent have been described already, but probably the simplest 
yet devised is that of R. Wachsmuth. It consists of a piece of 
watch spring (see diagram) clamped in a vice, and provided 
with a small square piece of white paper stuck on by means 
of a bit of wax. When this is illuminated by a source fed by 
an alternating current and set vibrating, it will appear to 
stand still when the frequency of the current equals its own 
frequency of oscillation. The latter can be calculated from 
the formula, N = 7,920 thickness in mm./(length in om.) , but 
in practice a graduation could be easily marked on the spring 
itself. A small correction must be added for the paper in the 
case of light springs. The method is very convenient, and 
can be used for frequencies up to 150 per second, beyond 
which the springs become too stiff. 


(R. Wacksuvrg, Ann. der Physik, No. 2, 1901.] 


— .. 

Testing of Magnets. — I. Klemencic has found that the 
magnets which show the greatest permanency when exposed 
to shock do not at all necessarily possess the greatest resisting 
power to other demagnetising influences, but rather the 
contrary. Magnets should be tested with the same patience 


as standard cells, and their examination should occupy a 
corresponding interval of time. Experiments extending over 
a whole year showed that a magnet which in the first 27 days 
was placed near the end of the series of permanency advanced to 
the first place in the course of subsequent tests. This was 
largely due to its dimensions, and it appears that generally 
those magnets have a better chance in which the ratio of 
length to cross section is great. The decrease in the moment 
is particularly great within the first few days after magnetisa- 
tion, after which it becomes much slower. This indicates two 
causes of diminution, one of them being the ‘‘ magnetic after 
effect" and the other the structural changes connected with the 
hardness of the metal. In magnets which are not exposed to 
rough usage, as for instance in magnetometers, specimens 
with small coercive force are more advantageous. Even soft 
iron, when preserved from shock, maintains its remanent 
magnetism for an extraordinary length of time. 
(I. KLEMRNCIC, Ann. der Physik, No. 2, 1901.] 


Magnetic Images.—A brilliant series of researches on mag- 
netic images has been carried out by H. Jaeger. His first experi- 
ments were made with a linear conductor and thick steel or 
iron plates. He showed that the latter modified the field in 
such a manner as if there were another linear current in the 
positive of the optical image of the first as reflected in the 
plate. This is the well-known magnetic image effect. The 
author proved further, with the aid of a solenoid instead of a 
linear conductor, that the property of ferro-magnetic sub- 
stances, by virtue of which they produce magnetic images, is 
а function of their hardness. As the mechanical hardness 
increases the image effect decreases. An interesting develop- 
ment of the magnetic image is the kaleidoscopic” effect 
obtained by the author by means of two plates inclined at an 
angle to each other, between which the conductor passes. 
The resulting field is the same as if further conductors were 
placed in the positions of the multiple optical images of the 
real conductor. The author suggests the examination of 
curved ferro-magnetic mirrors, which may lead to startling 
results. 

(H. Jagagr, Ann. der Physik., No. 2, 1901.] 


MAGNETIC EXPANSION OF IRON AND NICKEL. 
BY PHILIP Е. SHAW, B. A., B.SC., AND S.C. LAWS, B. 80. 


I.— PRELIMINARY. 


5 1. A considerable amount of research has been done on 
this subject since the time when Joule* first looked for the 
effect and failed to observe it. In Joule's* second attempt, 
he used, connected to the rod of iron, two levers, and, with a 
powerful mieroscope, observed the movement of the end of 
the second lever. He recorded an elongation of about 
TTUOUin. for the current used. Nothing further seems to have 
been done until Tyndall!, using an optical lever, verified Joule's 
observations. Mayer;, also using an improved optical lever, 
made more accurate readings than his predecessors. Barrett 
made а considerable advance in precise measurement showing 
that whereas Joule’s value for the maximum elongation of iron 
was much too small, Mayer's was somewhat too large. He 
also was the first to determine the phenomena for cobalt and 
nickel. 

§ 2. Shelford Bidwell* worked with rings and rods, but 
finally adhered to the latter. His investigations placed the 
subject on a higher level of experimental accuracy, for in his 
hands the optical lever was much improved, and he made full 
allowance for permanent magnetisation, and carefully annealed 
his specimens. By using very strong fields he pushed the 
investigation so far that he was able to prove that the move. 
ment approached an asymptotic limit for the two metals in 
question. 


* Phil. Mag, Vol. XXX., 1847 pp. 76, 225. 

t “ Researches in Diamagnetism,” London, 1870. 
4 Phil. Mag, Vol. XI. VI., 1873, p. 177. | 
l| Nature, October 12, 1882. 

Proc. Roy. Soc., Vol. XL.,1886, pp. 109,257, and Phil. Trans., 1888, p. 205. 
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Nagaoka* advanced the subject by making investigations 
nearer to the origin, his improved optical lever enabling him 
to trace the small movement for nickel of 2 x 10-7cm., which 
was about th of the size of Bidwell's smallest reading 
(1:4 х 10-9). This was a splendid contribution, for the 
suthor was enabled to trace a complete cycle of continuous 
movements with direct and reversed magnetisation, thus 
obtaining symmetrical hysteresis loops. The results were of 
great interest, and constituted a triumph of minute experi- 
mental work. 

A further research was published by Nagaoka and Hondat 
but-no smaller measurement was made, or has been made by 
anyone, than the one above cited. 

More; first produced curves showing the relation of 
magnetic intensity (|) to change in length (5/), which relation 
we might expect to be alike for rods of all diameters if of the 
game material and length. The curves of previous writers 
had always shown the relation of magnetic field (H) to change 
in length (ôl), the consequence being that the curves in 
different cases were various and apparently unconnected. 
This was a useful beginning in the very necessary work of 
bringing the experimental facts into line, with a view to their 
ultimate explanation. The curves were further modified by 
More by deducting from the known changes of length the 
change produced throughout the material by the tractive- 


force = , which would, of course, be a retraction in all 


cases. The resulting curve would therefore express the change 
in length, supposed due solely to the magnetic rotation of 
particles for known magnetic intensity. 

The above sketch indicates roughly the high-water mark of 
the subject so far. 

$ 3. It should be observed that in every previous research 
the optical lever method, or a modification of it, has been 
adopted for measuring the minute changes of length. The 
present Paper will show that these changes can be observed 
by an entirely different method, which has the advantages of 
greater delicacy and much greater range. The current used 
for producing the magnetic field was measured by the 
Crompton potentiometer method, which gives great accuracy 
and scope. This, also, is а novelty as regards this branch of 
experimental magnetism. 


II.—LENGTEH-MEASvuRINd APPARATUS. 


$1. One of us has lately published an account of an instru- 
ment, the Electric Micrometer,|| suitable for measuring small 
movements. Put in brief, the principle is to have a screw 
and set of levers moved at will by an experimenter. Any 
movement made by the screw head is minified by the joint 
action of the levers (whose arms are unequal), say 1,000 


times. The lever farthest from the screw carries a contact 


bead of iridio-platinum, and is arranged near a plate of iridio- 
platinum fixed to the body the amount of whose movement 
is to be observed. The contact bead and plate, if they 
touch, complete an electric circuit which includes a telephone 
used by the experimenter. Thus any small movement of the 
body in question may be followed and measured. Figs. 1 
and 2 and subsequent explanation will render this clearer. 

$ 2. А modifieation of the form seen in the Paper, referred 
io above, was used, the main changes being (1) six levers 
resting on horizontal surfaces instead of three pivoted; 
(2) the movements of the screw head, levers, and experi- 
mental body were all in а vertical plane; (3) more minute 
measurements could be taken, the smallest reading looked for 
in each set of measurements being about 5 x 10-5em.—this is 
our unit of scale; (4) a rigid system was arranged for holding 
firmly the rod under investigation over the contact place. 
V? A rough idea is given in Fig. 1, which shows the skeleton of 
the apparatus in side elevation. MC is the magnetising coil 
having the rod of iron or nickel under investigation in its 
core. The upper end of the rod is screwed and soldered into 
& brass lug, which is itself screwed rigidly into firm supports. 


* Phi. Mag., January, 1894. 

+ Phi. Mag., April, 1900. 

f Phys. Rév., November and December, 1895. 
P. E. Shaw, Phil. Mag., Dec., 1900. 


The lower end of the rod is also screwed and soldered into a 
brass lug which is screwed to MO and carries a plate of iridio- 
platinum 5. 

First, suppose there is no current in MC, then let the screw 
Sc be rotated so that the screw head rises and the train of six 
levers moves carrying the contact a slowly towards 5 until it 
touches it. On touching, a circuit, Fig. 2, is completed and а 
discharge occurs in the telephone T, which the observer 
carries on his head. Whilst the observer is listening for the 
Sound in the telephone he is watching, by a telescope and 
mirror, the disc at the bottom of the screw Sc, which is 
graduated like a spherometer; thus, by taking the dise 
reading (Ri) when the sound occurs, he will determine the 
exact position of the surface b. | 


Fic. 1. 


Now let him put on а eurrent in MC, and suppose the rod 
retracts, he will follow up the movement of b by rotating Sc 
until a new contact is made, the reading (R,) of the disc 
being again taken. The difference (Б, — R;) gives the move- 
ment of the rod in disc units for a known current. 

Knowing (1) the pitch of the screw, (2) the number of 
divisions of the disc, and (3) the joint leverage of the six 
levers, the movement can be worked out in centimetres. 

88. No more will be said about the details of the Electric 
Micrometer except that the precautions mentioned in Ше. 
previous Paper* were intensified, the greatest care, above all . 


Fic. 2. 


things, being taken to have every part of.hard material and 
rigid, во that looseness, permanent strain, and back-lash of 
the parts should be minimised. 

But the contact circuit (Fig. 2) needs some more explanation 
The battery Ba has a reversing key which joins it to the ends 
of a resistance box, ABC. The resistance in the part AD is 
small (say 1,000w) compared with the whole ABC (11,000«), 
so that we have a potential divider, taking off for the contact 
only a small part of the whole. The use of this is to reduce 
the fall of potential across ab and so save the contact surfaces. 
The remaining parts of the circuit are Re, a resistance of 


— Loc. е it. | 
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100,000w, then a condenser S (of 1 mfd. capacity), and the 
telephone T are put as & shunt across the ends of Re. 

It will be obvious that at each make and break at ab the 
telephone will sound. 


III.—MacNzrisiNG. CURRENT; Circuit. 


In Fig. 8 is shown some of the apparatus by which (1) the 
bar under experiment was magnetised, or (2) demagnetised, 
or (8) by which the magnetising current could. be accurately 
measured. Taking these in order :— 

§ 1. Magnetising.—The current from the battery Ba passes 
through the key k, the standard resistance B, the resistances 
R, and K, then the key k, then by terminals 3 and 4 to the 
magnetising coil MC, and through terminals 2 and 1 back 
to the battery. The standard St will be mentioned below. 
R, is an open wire adjustable resistance (up to 100 ohms) 
for large currents, and R, is a box of resistances (up 
to 10,000 ohms) for the small currents. MC is a coil of 
copper wire, Imm. in diameter, consisting of 14 layers each 
of 76 turns, and 86cm. long. It will thus carry a large 
current and give a strong field in its core without producing 


To Potentiometer 


Fic. 3. 


much heat. It was necessary to guard most carefully against 
heat from the coil reaching the experimental wire in the core, 
so the coil was wound on a thick box wood former and was 
gurrounded on all sides by two layers of asbestos sheet. This 
arrangement proved so effectual that it was easy to work for 
short times with as large a current as 2:8 amperes without 
causing much expansion due to temperature change of the 
rod in the соге Nowa rise of temperature in the rod of 
1°C. would give a movement at the end of the rod of 
10,000 of the instrument’s scale divisions; from this state- 
ment it will be seen how necessary is temperature equilibrium 
for successfal working. 

$2. Demagnetising.—After taking a reading of length for а 
given current, then, when we take off the current some lines 
of (permanent) magnetism remain in the rod, and there is a 
corresponding change in length. This must be removed before 
putting on a new current and taking another observation of 
length. To do this we have a special circuit joined to 
terminals 2 and 4; the battery B sends a current through a 
large adjustable resistance R, and a rheostat RA. The volt- 
meter V shows the fall of potential along Ri. If we put the 
sliding contact F at the point H we shall have the whole fall 
of potential V acting through the commutator, but if F is 
placed at D the fall of potential is nil. 

The process of demagnetising is as follows: Pat down the 
key k, and let k, be up, then put F at H, rotate the com- 


mutator (giving about 15 reversals per sec.), and slide F from 
H to D. Then the coil MC will experience alternating 
currents which commence large, grow less and finally vanish, 
the whole change in current being down a smooth curve from 
the highest until it vanishes. These rapid reversals of 
decreasing current cause demagnetisation. 

The ‘ battery’ we used was a lighting cireuit of 200 volts, 


and R, was a row of six incandescent lamps in parallel, 


which could be turned on or off singly. We found that when 
R, consisted of one lamp the fall of potential across DH was 
2 volts, while when two lamps were in parallel, the fall was 
about 4 volts, and so on. It is evident, then, that we can 
vary the demagnetising current according to the magnetising 
current and so have our means of ‘ wiping out’ the permanent 
magnetism varied according to requirements. 

§ 3. When measuring the current we put in action a 
Crompton potentiometer attached to the ends of the standard 
St, at the same time joining to the terminals 1 and 8 the 
alternative coil AC in place of MC. By this means the 
current can be measured at our leisure without the coil MO 
being heated. We took care to have exact equality between 
MC aad its leads on the one hand, and AC and its leads on 
the other. The terminals of St are mercury cups, and we 
had four standards of about 100, 10, 1, and o ohms respec- 
tively, their exact resistances being uccurately known. Our 
battery consisted of seven secondary cells, any number of 
which we could put on at will. If we were working with small 
currents the large standard was used, and as the currents were 
increased so the resistance of the standard used was decreased. 
It will thus be seen that we can keep the fall of potential from 
L to K between convenient limits, say 1 volt to | volt. The 
Crompton potentiometer measures the fall of potential from 
L to K by direct comparison with a Clark cell so that know- 
ing the resistance of St we obtain the current flowing 1n the 


. | magnetising circuit at once from Ohm’s law. 


Readers who are unfamiliar with the use of the Crompton 
potentiometer will find a very full account in the back 
numbers of The Electrician,* In principle, it is a Clark 
potentiometer having an adjustable resistance at one end of 
the slide wire, thus giving a very open scale of measurement. 
It also has a great many admirable conveniences and fittings. 

(To be continued.) 


THE PROPOSED ELECTRIC CONDUIT FOR THE 
LONDON COUNTY COUNCIL'S TRAMWAYS. 


Ав promised in our last issue we illustrate herewith the 
electric conduit which has been devised by the London County 
Council's engineers for use on the routes between Westminster 
Bridge and Tooting, Kennington Gate and Biackfriars-road, 
St. George's Circus and Waterloo road. Continuous current 
will be supplied at 500 volts from the generating station at 
Camberwell Green and from а sub-station at the Balham 
depót. The cars are to be double-decked on bogies, similar 
to that shown in operation on the Westinghouse track last 
week. The seating capacity is to be 64 to 70, and the 
speed, within a + miles radius of Charing-cross, is to be 
10 miles an hour. In accordance with the London County 
Council’s Act of 1900, a description and drawings have 
been submitted to the Board of Trade for approval, and 
also to the metropolitan boroughs of Lambeth, Southwark, 
and Wandsworth. The last-named borough suggested some 
modifications, and, these having been made, has intimated to 
the Board of Trade its approval of the system. The other 
road authorities have been informed of these modifications, 
and it is expected that they also will signify their approval. 

Fig. 1 gives a general view of the conduit, and Figs, 2, 8, 
and 4 are line drawings, showing sections through the 
insulator pit, through the concrete tube, and across the cast- 
iron yoke respectively. The tramways will be double track 
throughout, the gauge being 4ft. 31in., and the track rails, of 
steel girder section, weighing 102lb. per yard, will be laid in 

* W. Clark Fisher's articles in The Electriciun, early part of 1897 
(Vol. XXXVIII.. See alao W. C. Fishers book on The Potentiometer 
and its Adjuncts.“ Tue Electrician Series.) 
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the same position as those which now exist. The slot rails | concrete 2ft. 14in. The greatest width of the yoke measured 
are of steel, Z section, weighing 50lb. per yard, with а drip | across the track is 26in., and the section at the bottom is as 
lip along the inner edge of the slot. The width across the | shown in Fig. 6. The conduit tube is of concrete. 
heads of the two rails will be 4Jin. The rails are bolted to | The covers over the insulator pits give an opening lft. 
the yoke jaws, and further fixed by wooden wedges, the width | square, and will be filled in with artificial'granite, or whatever 
of the slot being kept as near 3 in. as possible. material is used as paving between the track rails. 

The conductors are two in number, of soft steel tees weigh- Wherever the conduit is drained, a larger box with opening 
ing 23lb. per yard, and carried on insulator supports at 15ft. | 19in. by 12in. gives access to both insulator and drain pit, 
intervals, the supports being arranged midway between the | and a similar size of box will be employed wherever a section 
yokes (see Fig. 1). The insulators are of glazed brown | insulator is used, the conductor tees being divided into lengths 
earthenware, with double petticoat (see Fig. 5), mounted on | of about half-a-mile. 
cast-iron stems, which are cemented into the concrete. The Having now described the proposed conduit, we feel it our 
curved brackets down to the conductor rails are of gunmetal, duty to criticise it, and we may say at once that, unfortunately, 


Fig, 1.— (GENERAL VIEW oF Provosep L. C. C. CONDUIT, 


and the insulators are fixed by a nut and washer at the top of | the remarks we have to make will be mainly of an adverse 
the stem, leather washers being provided to pinch against. A nature. There has been more trial and error in electrical 
bell-shaped pot cover is placed over all to deflect any drippings | conduit design than with anything else in connection with 
clear of the insulator. electric traction, and those conduits which are now success- 
| fully at work in Washington, New York, Paris, and elsewhere 
^|! are the outcome of an immense amount of actual experience. 
у | It seems a pity, therefore, that the designers of the L.C.C. 
conduit should have departed so considerably from what has 
^u. | almost come to be considered the standard method of laying such 
HEN | tracks. Dearly bought experience has proved that, before all 
else, every legitimate effort should be taken to prevent the 
| | closing in of the slot from lateral pressure due to traffic, 
changes of temperature, &c. This has been effected in 


Fic. 2.—fSection through Insulator Pit and Road Box. 


* 


— — ~~ =f ------- — 


ууу УУУ — tthe, 

* КАУ NN 

A S ЗА / 
Jf 4 


Leather 
Washers” 


© 
‚ Brown Pot 774; 
"Lang v 
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odentral slot conduits now successfully running electri- 
oe" Cally by extending the yoke outwards to the bases of the 
track rails, and so rigidly connecting the whole together that 
XH widespread settling or spreading of track rails and conduits 
sen M Ne aye is entirely prevented. Of course, if the yoke stands by itself, 
FIG, 4.—Section through Yoke. as in the case of the Brussels conduit * for example, where the 
Fics. 2, 3 AND 4,—Sections Or L.C.C. Coxpurr (Ixst-Laron Surrorts Slot is in one of the track rails, then the yoke-casting must 
FOR CONDUCTOR TEES хот SHOWN. * It may be mentioned that the engineers at Brussels did not attempt to 

| make the width of the slot so small ав is proposed for London, the 

The cast-iron yokes are spaced 5ft. apart, the depth from dimension being liin. There іх, further, very little traffic on those 
the top of the slot rail to the bottom of conduit tube being boulevards where the conduit is used. Obviously the London condition- 


; А —that is. comparatively narrow roads and exceedingly heavy traffic com- 
16. 91in., and to the base of the yoke where it bears on the bined with the narrow Jin. slot—call for a much rare solid construction. 


———— — —uͤ—B ә 
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be made extra strong to withstand the pressure. This is the 
condition of the L. C. C. conduit, except that it is midway on 
the track, and yet we find that the dimensions of the yoke- 
casting are smallest where one would have expected them 
to be greatest. Thus, from Fig. 6 it will be seen 
that the depth from the bottom of the tube to the 
bottom of the yoke-casting is only 4in., whereas in 
the Westinghouse yoke* (see Fig. 7) the dimension 
is 71in., besides being wider in a direction parallel to the 
track. Quite independently of the strength to resist closing 
of the conduit due to its being extended under the track rails, 


have some doubts as to whether the shopkeepers in the 
Westminster Bridge-road and elsewhere will like noisy sets 
being re-introduced. 

The one thing to be said for the L. C. C. conduit is that as 
the yoke is only 26in. wide the excavation will be less than if 
the yokes spanned right across the track. Seeing that the 
track rails have to be re-laid, however, it is doubtful whether 
there will really be much saving, for the extended yoke need 
not be rectangular as shown in Fig. 7, but can be of the 
more commonly employed triangular shape as in Fig. 9, 
which is an illustration of one of the New York tracks. 


Fic. 7.—SECTION OF WESTINGHOUSE CONDUIT. 


the Westinghouse yoke is many times stronger than the 
L.C.C. yoke, and the New York and Paris yokes are also 
stronger than the L.C.C. yoke. 

Experiments are to be made to see exactly what pressure 
is required to break the L. C. C. yokes as they now stand. We 
feel sure, however, that no electric conduit in successful 
work could be found which would exhibit such scanty yoke 


dimensions, and we cannot help thinking that it is taking 


unnecessary risk to depart so much from recent and proved 
practice in this respect. We understand that on no account 
is wood pavement to be used between the track rails, so that 


Fie. 8.—PHoTo:;nAPHIC VIEW or WESTINGHOUSE CONDUIT, 


there"wil not be the difficulty from wood expanding when 
wet. We take it that the various authorities interested clearly 


1900, p. 5). 


Practically all mistakes in the past have been traceable to 
attempted economy in first cost—either the conduit was 
skimped, concrete too shallow, badly drained, or else the yoke 
castings too light. 

Having pledged themselves to the conduit system of electric 
traction we do not think the L.C.C. is justified in considering 
too nicely the expense of constructing the conduit. They 
must face the drawback of expense properly as becomes the 
representative body of the leading city of the world. 


4 


Fic. 9.---Х gw York: LINE or Yokes INVERTED OVER TRACK EXCAVATION 
BEFORE Fix ха. 


The way we lay down our railway tracks, bridges, &c., is the 
admiration of American engineers : shall we, then, reverse all 
this and put down tramway tracks which are inferior in con- 
struction to the work in similar tracks in New York and Paris, 
and all for the sake of a little extra excavation and а few 
more tons of concrete and cast-iron ? Further, it should be 
remembered that it is the standing charges which form the 
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greater percentage of the expense. It is not much more 
expensive to excavate right across the track once the road is 
opened up. | 

There are other points in the L. C. C. design which appear 
to require modification. Thus the depth from the conductor 
rails to the bottom of the tube is surely too shallow, when 
we consider the dirtinessof London streets. With the insulators 
supported on a cast-iron stem from the bottom of the conduit 
there is risk of débris accumulating round the insulators 
and causing a short circuit between the stems and the gun- 
metal arms or the conductor rails. Such a thing might, for 
instance, easily occur in cleaning out the tube, by wet paper 
and similar material being pushed to one side and clinging 
round insulator stems. 

It is a fact that in the earliest electric conduits the con- 
ductors were secured to insulators carried on pedestals, and in 
every case it was found impossible to preserve а good insula- 


j 
! 


Fic. 10.—GENERAL VigW OF EXPERIMENTAL TRACK AT CAMBERWELL, 


tion owing to creeping and splashing of mud, &c. The first 
conduit line put down in the Lenox Avenue, New York, had 
pedestal insulators, but after a short time they proved to be 
quite impracticable, and the suspended insulators now in use 
had to be substituted. A feature which we take exception to 
is the use of wooden wedges between the yokes and the slot 
rails. These wedges are bound to rot in time, and then there 
is nothing to prevent the slot rails heeling over. In fact, we 
should say that a heavy road-roller would probably dis- 
place the slot rail even with the wood wedge in good 
order.* A point in connection with the conductor rails is 
that the horizontal web is beaded upwards for its full length, 
the object being to provide a fish for a few inches at either 
end. This ledge will naturally retain muddy water, &c., 
which may fall on the conductor, and when insulation is of 
such great importance it seems foolish to do anything which 
looks at all like lowering its efficiency. If the fish were really 
necessary (which we much doubt, as it is not used on systems 
which have been running for years) the bead could be made at 

It should be remembered that a street tramway track is not like а 


railway line where the wedges in the chairs are always in view and can 
be replaced or tightened up without trouble. 


seems also a hopeless one. 


the ends only and on the under side. This should be cheaper 
than rolling a special bead right along the tee iron. 

Another small matter which appears to require attention is 
that whilst the tie-bolt connecting the track rail with the 
yoke is firmly fixed to the web of the track rail by back nuts, 
the other end is merely placed in a slot in the yoke casting. 
As there is quite an eighth of an inch clearance, it is difficult 
to see the use of this bolt. ARENT: 

In conclusion, there are two points which should be fully 
borne in mind in getting out a conduit—one is the possibility 
that at some future date the pressure will be increased above 
the 500 volts continuous, may in fact be changed to a higher 
pressure alternating; the other is that, however strong the 
yokes are when first put down, the continual rust and vibra- 
tion will make them gradually deteriorate. The vibration 
in an electric conduit is not nearly so great as in a cable 
conduit, because, of course, there is no running rope or guide 
rollers. Nevertheless, there is a good deal of vibration from 
trafic and other causes which in time tend to alter the 
Character of the cast-iron and make it less able to withstand 
severe stresses. 


ON THE TRAINING OF ELECTRICAL ENGINEERS.* 


BY JOHN T, NICOLSON, D. S. C., M.INST.C.E. 


Electrical engineering differs from the other branches of the 
profession of the civil engineer in being based on theoretical 
principles whose application give predicted results which closely 
accord with those practically obtained, and in this department we 
have not been so notably troubled with а division into the two 
camps, of which we have heard so often, of those who believe in 
theory and those who believe in practice. The reason for this 
difference from the civil, mechanical, or mining branches of 
engineering seems to lie in the circumstance that, in electrical 
engineering practice has been largely.directed by a consummate 
theory, whereas in other departments theory hae, at its best, only 
endeavoured to understand and explain practice. 

The other distinguishing feature of electrical engineering which 
must be carefully borne in mind in the same connection is the 
unparalleled growth of electrical industries in the past 10 or 15 
years, and their present increasing rate of development. So much is 
this the case that the task of keeping the professional training of the 
students of this branch of engineering abreast of current practice 
This raises the all-important question 
whether it is within the province of engineering schools or colleges 
to impart technical instruction, properly so-called—to supply, viz. : 


up-to-date information as to the practical details and processes of 


manufacture of machines, and to give instruction in such like 
mechanical arts—or whether it is their duty rather to confine them- 

selves to the scientific principles that underlie engineering in general, 

and its several branches in particular. 

I think the proper answer to this question has now been found in 
the general adoption of the laboratory as the. proper adjunct and 
complement of every first-class school of applied science. Without 
the means of making experiments the study of applied mechanics 
was closely analogous to and, in fact, was, an extension of the study 
of rational or theoretical mechanics. "There were then certain data. 
conceded as founded upon professional experience, and the course of 
instruction was confined to the consideration of the results flowing 
from reasonings based on these data, and to the working of problems 
and exercises 1n the application of these theories which wereintended 
to form an introduction to the actual office work of the engineer in 
practice. It must be allowed that much of this excellent work is 
still and will always be necessary. Resting on a strong foundation 
of mathematics, physics and chemistry, the knowledge of the engi- 
neer must always include such pure sciences as those of kinematics, 
dynamics, hydro-dynamics, thermo-dynamics, and electro-dynamics. 
A sound elementary acquaintence with all of these is necessary, an 
a specialised knowledge of that one more particularly useful to the 
engineer in his own branch must be obtained. It is, for instance, 
quite hopeless to try to explaiu to a man who has no knowledge of 
dynamics upon what principles one proceeds in endeavouriug to 
balance. a locomotive. No amount ot laboratory experiment will 
enable him to dispense with & knowledge of the mecbanical 


principles involved. Again, the fundamental principles of thermo- 


dynamics may not be of much use in helping a man to fix the size of 
the cylinders of a steam engine; but they will at all events keep 
him trom wasting his time in trying to design a perpetual-motion 
machine ; and they will show him how far he can hope to go in the: 
direction of the improvement of his heat motors or other energy 
transformers. е 

* Abstract of a Paper read before the Manchester Section of the- 
Institution of Electrical Engineers, February 12, 1901. 
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But the province of the laboratory in the scheme of engineering 
educationis : First, to extend scientific knowledge by providing more 
experimenta] data ; and, second, to show to the student the scope, 
value and limitations of the theories he has studied in the class room. 
Without laboratory work the young engineer is in danger of suppos- 
ing that an engineering problem has been solved when a certain 
mathematical solution has been obtained from a basis of given phy- 
gical assumptions. The critical or engineering sense is not developed 
in the class room. The student cannot be expected to know which 
of the assumptions underlying his mathematical work is really close 
to practice ; and which other, although the best that can be made, is 
far from being true. Since applied mechanics, or engineering, is not 
a complete science, but is constantly being revised as to its data and 
being added to as to its experimental laws, it is not sufficient to deal 
with it as with an abstract science having immutable laws and finally 
reasoned out consequences; on the contrary, the young engineer 
must be trained to exercise a salutary scepticism as to all generalisa- 
tions from experience, and, as far as possible, to prove things in 
detail for himself. 

Reverting to the question of instruction in up-to-date engineering 
practice, it may be added as the third function of the laboratory 
and more especially of the electrical engineering laboratory that it 
should contain machines and instruments of the newest types pro- 
curable, which may serve as object lessons on the general trend of 
electrical engineering design. To avoid becoming an old curiosity 
shop it will be necessary in most schools to rely upon the assistance 
of manufacturers who are willing to lend their recent patterns of 
machines to the laboratory for testing and examination purposes for 
а reasonable time, in return for the supply of the experimental data 
and results obtained from the machine under test. 

At the commencement of this Paper reference was made to two 
features which distinguish electrical from other branches of engineer- 
ing. From these it would appear that, of the three uses of the 
laboratory in the school of engineering just mentioned, obtaining 
new experimental data, and the exemplification of recent practice in 
design are of the greater importance in electrical engineering labo- 
ratories, inasmuch as the more closely a theory already seems to 
approximate to the actual phenomena obtained, the smaller is the 
need for overhauling this theory by checking its results by means of 
laboratory work. Yet one might argue that this close agreement 
only shows that the smaller and more intricate variations of the 
natural from the assumed laws are nearer to discovery; and‘ that 
a closer examination and study of the phenomena, and more refined 
experimental work have become necessary. In any case the personal 
verification of the data of his subject is very necessary for every 
student as a good working foundation to build from; and as being 
the surest way of obtaining a real knowledge of and love for his 
adopted profession. 

I am, | suppose, to-night expected to state what I should consider 
the best or ideal training one would give to a youth entering the 
electrical engineering profession if the choice were open. In reply, 
I say, in the first place, that in the case of a really clever student 
whose heart is in his work it is my experience that his course or mode 
of training matters very little. Even if he be trained on a very bad 
system, or not trained at all, he will acquire all the knowledge and 
experience he needs in spite of and in the teeth of the bad training. 
The desire to know, and the love for ‘his subject is enough for him. 
But for the ordinary youth of mediocre abilities, whose inclinations 
have to be carefully coached in the right direction, and whose all too 
easily flagging energies husbanded as much as possible, the sequence 
of his physical and mental treatment is of real importance. 

In the first place, I hold strongly the opinion that, after leaving 
school, the boy who intends to become an electrical engineer should 
first spend at least two years in the workshops of a mechanical 
engineer. Here he will learn the elements of emithing, moulding, 
pattern making, fitting, machine work and erecting, In this time he 
cannot help picking up the names and appearance of the common 
implements and processes fundamental to all kinds of engineering 
practice, A boy of 16 having just left school, has for a time had 
enough of bookwork, and will turn gladly, and with great advantage, 
to the complete change the workshop affords him. Here I may seem 
to be at variance with the views expressed by Prof. Perry in his 
recent address; I would point out, however, that the workshop 
course here proposed is merely the preliminary or first part of the 
student’s professional training. If he has left school with the usual 
stereotyped stock of Euclid, algebra, and elementary physics and 
chemistry, I would have him take mathematics, physics, and 
chemistry classes in the evenings ; but morc especially mathematica, 
during these two years of workshop practice. Classes ought to be 
everywhere organised to teach mathematics for engineers in the 
manner proposed by Prof. Perry, so as to enable such a boy to learn 
as much useful mathematics as possible in the short time he has 
available. I should advise the addition of another year of workshop 

ractice in the shops of a dynamo manufacturer, if time permitted ; 

ut this will more usually have to be supplied by the laboratory of 
the college through which he must pass. 

I have always found it extremely difficult to arouse, in the case of 
boys coming directly from school to the professional college, a lively 


and intelligent interest in their subjects of study. Even with the 
help of a large and well-equipped college workshop they cannot get 
the relation of their work to engineering practice properly estab- 
lished. They fuil to realise the important bearing the theoretical 
work they are doing has upon their future careers unlees their 
curiosity has been first stimulated by а period of probation in the 
workshops, and а spirit of inquiry fostered by long-continued 
contact with actual engineering practice. I have had some con- 
siderable experience in these matters, having served a four years’ 
apprenticeship, worked in а number of drawing offices, studied in 
one and taught in two other universities ; and my experience, both as 
a learner and a teacher, lead me to recommend most strongly that, 
whenever ible, à period of workshop practice should intervene 
between school and college. 

Having then put in two years in a mathematical engineering work- 
shop, our ideal student ought to enter an engineering college at about 
the age of 18, and he ought to study there for not less than three 
years, The first year of this college course will usually have to be 
spent on mathematics, physics, chemistry, dynamics ; mechanical, 
geometrical, and freehand drawing; and the study of French and 
German, which is so necessary for enabling him to read foreign 
technical literature. In the second year the electrical engineering 
student must specialise in the physical laboratory in the direction of 
electromagnetic theory. He must study the magnetic qualities of iron 
and the hysteresis loss; and in doing so he must learn the ccnstruc- 
tion of the instruments such as the galvanometers, voltmeters, and 
ammeters he uses in his work, and the methods of their calibration. 
All this experimental work should, of course, proceed hand in hand 
with instruction in theory and numerical exercises in the class room ; 
where he should be working at electromagnetism and the theory of 
the direct-current dynamo. In this same year he must apply a con- 
siderable portion of his energy to the study of thermodynamics and 
hydraulics, apd their application to steam and water-power plants; 
and he should devote great attention to the study of machine design 
and mechanical drawing. The electric engineer must have a special 
knowledge of applied electricity ; but he must be above all an 
engineer, and not a mere electrician. 

In his final year ‘three-fifths of the student's time should be spent 
in the laboratories, one-fifth in the electrical engineering desigaing 
room, and the other fifth upon lecture courses connected with his 
laboratory work. About one-third of his laboratory time should be 
devoted to experiments on the strength of materials, on the simpler 
hydraulic phenomena, and to trials of steam engines and boilers, I 
think that at least 30 days of eight hours each should be spent in 
this way in his third year. Another third of the time spent in the 
laboratory in his last year would be occupied in completing the 
elementary electrical laboratory course he began in his second year. 
He would, after completing his work on magnetic testing, begin а 
study of the dynamo. For this purpose the laboratory would 
probably be provided with a number of direct-current dynamos of 
various types and styles of construction, of from 2kw. to lOkw. 
capacity, which can be operated either as dynamos driven frum a 
constant-speed prime mover, or as electric motors. Using the 
ordinary commercial instruments such as voltmeters and speed 
counters, he should determine the strength of the fields of these 
machines when the armature windings are Known and the speeds 
and pressures measured. He should compare the results obtained 
from the machines when running with those calculated from their 
dimensions. This will give the student an idea of the control which 
his class-room theories require from practical results, апа to what 
extent uncertainty enters into hisestimations, Tests of the magnetic. 
circuit of dynamos, the regulation of dynamos and motors with 
different forms of field winding, characteristic curves, and efficiency 
testing should naturally follow ; and it is an excellent plan to make 
the student draw up tables and make curves of the variations in the 
principal proportions of machines of different types and sizes, in 
order that he may obtain an idea of the changes involved by 
particular conditions of service and output. 

The data of this kind available in an engineering school are 
seldom of the latest, unless the teacher spends his summer in 
obtaining them. The instructer in electrical engineering has, as 
already mentioned, the special difficulty of the newness and 
constant development of his subject to contend with ; but if he 
follows the practice of every year visiting the plants of the manu- 
facturing pn tenu and typical light and power stations, information 
is obtained which cannot be found in engineering literature, and 
which has the highest value for educational purposes. The cultiva- 
tion of close relations between the college and the practising 
profession should indeed be part of the duty of instructors, and 
ought to be eagerly reciprocated by the members of the pro- 
fession as one of the surest ways of meeting foreign competition. 
The professional status of the teacher of engineering in this 
country is not by any means so high as we find it to be abroad. 
In The Electrician of Feb. lst I read: —“ It is announced in 
Hlectrotechnische Mittheilungen that Herr von Dolivo-Dobrowolski, 
chief electrician of the Allgemeine Electricitiits Gesellschaft, is 
shortly going to St. Petersburg to take over the direction of the new 
Government electro-technical institute there.“ The same journal 
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states that Herr Gorges is giving up his position as engineer-in-chief 
of the firm of Siemens and Hals e to fill a professorship at the 
Dresden Polytechnic.” I have yet to learn of any appointment in a 
college or technical school in Britain whose attractions could induce 
its acceptance by the engineer-in-chief of any of our great companies. 
The fact is, the Germans and Russians have come to realise the value 
of the scientific and technical training they provide in their poly- 
teknikums to the national industry iul well being ; whilat in Britain 
we are still content to muddle along in our honest but stupid old way. 
To return to our third-year student. The remainder of the second 
third of his laboratory time will be filled up by work in electro- 
chemistry and alternate current work. The former subject seems 
now to demand a laboratory equipment almost on a par with that of 
the dynamo room itself in a first-class school. The latter is usually 
better represented ; and the enormous importance of polyphase cur- 
rents in power transmission renders it necessary that every effort 
should be put forth to give sound instruction in this field. The 
effects of inductance and capacity are at the root of a large propor- 
tion of alternate current phenomena, and the fundamental studies in 
this department accordingly have reference to the study and measure- 
ment of these properties. The object of the teacher must be to 
convey to the electrical student as lively and practical a working con- 
ception of inductance and reactance as that usually given him of 
Ohm’s law and its results. The student should have at his disposal 
a number of corelesssolenoids for the direct measurement by ammeters 
and voltmeters of their self-inductances, using an alternating current 
of known frequency ; and the comparison with their mathematically 
determined coefficients. He should also be able to make by the 
use of ammeters and ballistic galvanometers the direct measurement 
of mutual inductances ; and to compare self-inductance and mutual- 
inductance with capacity. He should then extend his measurements 
to circuits with iron cores, Carefully wound long and short solenoids 
having known constants, condensers of known capacity, bridges, alter- 
nating current ammeters and voltmeters, the ballistic gal vanometer and 
secohmmeter are the instruments he will employ most at this stage. 

The student should then pass on to the study of the alternator 
and to single-phase currents. The wattmeter and the alternate 
current curve-tracer must be put in his hands ; and the relations 
of the current and pressure waves in circuit must be studied from 
the curves, as well as from measurements of the true and apparent 
energy in the circuits. This study is tinally applied to transformers 
of various types of construction. For the study of polyphase currents 
it would seem best to have in the laboratory a rotary converter, зо 
that currents of variable frequency may be obtained. Induction 
motors of representative types of construction ought also to be avail- 
able. A large part of the work here specitied on alternate current 
machinery must, however, be relegated to the next division of the 
laboratory work of his final year, when he will have more time for 
uninterrupted experimental work, and be left more to his owa initia- 
tive. The great matter is to instil habits of personal investigation 
and critical study into the mind of the young engineer, so that his 
college course may form really a graduated introduction to the work 
of his whole life. 

This last portion of his laboratory time should be devoted by our 
embryo electrical engineer to what is, in America, called ‘ thesis ” 
work. This isof the nature of an experimental research, carried out 
either by the student himself or by a small group of students of which 
he is one. Very much valuable information has been obtained in 
American colleges in this way regarding the various types of new 
apparatus continually coming out; and it is found that the students 
learn, in the course of such work, to assume responsibility by being 
in a large measure left to their resources. Such investigation usually 
requires either special apparatus or the loan of new types of 
machinery ; but good work may also be got by making progressive 
tests of an operating plant either in the college or elaewhere. The 
interest and even enthusiasm with which this part of the work 
ig taken up and carried on by the students is very striking and 
encouraging, and was such as to lead the writer to adopt the “ thesis” 
system in his late laboratories at McGill College, Montreal, 
although quite contrary to his preconceived prejudices against the 
utility of allowing undergraduates to undertake research work. 
With regard to the one day per week of the student's last year, 
which was told off for work in the electrical drawing office, my 
friend, Prof. R. B. Owens, of McGill College, has found it an excel- 
lent plan to take up the design of a complete line of machines to 
meet given commercial conditions. Each student takes one; and 
the advantage of having all the students in the class working 
оп machines of the same туре, but of different dimensions, is that by 
comparing notes they are able to see clearly the change necessitated 
in the dimensions, as the output, or conditions of running, vary. 

А set of both direct and of alternate-current machines should always 
betaken up. A good plan is then to submit the data compiled and the 
drawings prepared to the criticisin of someone whose business it is to 
design machines for the maintenance of a reputation and the earning 
of an income on money invested in the manufacture of electrical 
machinery. In this way the attempt may be made to impart to the 
student information possessing a real market value without sacrificing 
the study of broad principles to unnecessary detail 


An important expedient for bringing the electrical engineering 
college into close contact with the ever-varying practical develo 
ment of the subject is to obtain the services of specialists in the 
several fields of current work, in giving courses of lectures on the 
status and probable development of their special line of activity. 
Courses of from six to ten lectures each, upon which the student 
should be examined, as upon work given by the ordinary instructors, 
are best adapted for dealing with such special topics. One or two 
lectures by a distinguished engineer, although interesting, do not 
meet the requirementa. 

Another most important study which ought to be mentioned iu 
this connection is what is called by the Germans “ Wirthschaft- 
lichkeit,“ and which may, perhaps, be rendered the “ economics of 
engineering design." Its object may be most easily explained by 
taking an example from the work of an American college which is 
due to my friend Prof. Owens. 

It was required.of every electrical engineering student in this 
college, that towards the end of his coutse, he should figure out the 
design of either a lighting or street railway plant. A number of 
scale drawings of towns of various sizes were available, and from 
known or assumed conditions the position of the station was 
assigned. Then, in the case of a lighting plant, the locations of 
the individual customers was taken as given, with particular load 
diagrams for each. From these isolated diagrams the nature of the 
station was determined, and the machinery and circuits laid out. 
All the circuits were calculated and were shown on the map, together 
with poles and the more important accessories. Outline plans for 
standard machines were readily obtainable, and the station was 
arranged by their aid. Full specifications for the plant were then 
drawn, definite as regarded the resulta to be obtained, but impartial 
as regarded different types of plant. Lastly, a bill of material was 
made out and the costs estimated for some one type of standard 
machinery, using price lists and allowing for labour ; and the expense 
of operation and maintenance, together with the income necessary 
to render the installation a paying investment were determined. 
Such plans and estimates were then checked by a constructing 
engineer, whose business it was to be in touch with such matters. 


This department of study, which really constitutes the daily duty 
of the designing engineer, has been to my knowledge almost wholly 


| neglected in all save one or two German and American colleges. 


Such à worked-out example as the above places in due perspective 
the relative value of the various portions of the pupil's whole 
curriculum. Hitherto we have mostly been content to discuss with 
all elaboration the design of our machines in regard to their general 
convenience and adaptation to their purposes, keeping in view 
simplicity and safety of operation, easiness of adjustment, and 
facility of repair; we have also exhaustively treated the elements of 
strength and rigidity, and the balancing of the rotating or other 
moving parts ; in some instances the ideas of harmony of proportion 
and of elegance of detail has even been entered into; but very 
seldom have the really vital questions of cost of construction aud 
total cost of production of different designs, in relation to the 
respective expenses of their maintenance for operation and for repairs, 
and of their durability, been duly approached in the professional 
college or school. Yet these are the governing factors in the everyday 
settlement of engineering problems ! 

The course of training for an electrical engineer, which has been 
somewhat hurriedly, and I fear incompletely, sketched in the above 
remarks, nevertheless outlines the curriculum which а not incon- 
siderable experience in such matters leads me to recommend as being 
best adapted—not in any sense t» produce a complete electrical 
engineer—but to impart to a youth of moderate ability and unflag- 
ging devotion the capacity to follow with success that arduous 
calling. It must be recollected that the British engineer of the new 
century will need not only to know and to be able to use that which 
has been perfected by his predecessors ; but to be continually experi- 
menting and improving upon what already exists, to be devising 
new lines of activity, and to be discovering fresh fields of operation, 
if we are to maintain not merely our industrial supremacy, but even 
our national independence, in the tremendous struggle for commercial 
existence which is now impending. 

In conclusion, I would press upon the members of this Institution 
the strong conviction I hold of the expediency, from the point of 
view just referred to, of at once establishing some arrangement 
whereby the more eminent young employés of our manufacturing 
houses may be enabled and encouraged to return, for periods of 
months at a time, to the laboratories of their schools or coll 
for the purpose of spending their whole energies in the prosecution 
of industrial research for the benefit of the firms employing them. 
This system is already partly in vogue in Germany and America, 
and has produced most gratifying results. But this and all the other 
questions in regard to the proper education of our voung engineers 
is entirely in the hands of their future employers. If the leaders of 
British industry do not realise the national significance of such higher 
scientific training as is here proposed, it is futile for the heads of 
our colleges and technical schools to seek to thrust forward their 
projects in their despite. 
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A METHOD OF COMPENSATING VOLTMETERS FOR 
THE VOLTAGE DROP IN LONG FEEDERS.* 


BY MICHAEL B. FIELD, A.M.INST.C.E. 


. À problem whieh often confronts the central station can is 
the measurement at the power-house itself ot the voltage obtaining 
at distant parts of his network which supplies current for, say, light- 
ing and power purposes. In fact, it is very often of far greater 
importance that the engineer in charge should know accurately the 
value of the voltage existing at the distributing network, or, better, 
the lamp terminals or motor terminals, as the case may be, than that 
obtaining at the central station'bus bars themselves. In cases where 
the distributing network lies at some considerable distance from the 
wer-house, and is fed with current by means of “ feeders ” the 
rop of voltage in the latter may vary from zero, when the network 
is very lightly loaded, to 10 to 12 per cent. when the network is 
heavily loaded. Under such circumstances the engineer requires, 
of course, so to regulate his generators that the voltage at the net- 
work or lamp or motor terminals remains constant ; in other words, 
he must raise the 'bus-bar voltage in the power-house above the 
normal by an amount equal to the drop in the feeders. In such 
cases a very usual course to adopt is to mount on the switchboard in 


the central station, voltmeters which are connected to points of the. 


network by means of “pilot” wires, and thus indicate the true 
voltage existing at those points The engineer in charge can then 
readily regulate his generators so that, under varying conditions of 
load, the voltage indicated by these voltmeters is maintained constant. 

In the year 1882 Dr. Hopkinson patented an arrangement for 

effecting the same purpose without resorting to the employment of 
pilot wires. His method consisted of compounding the shunt 
windings of electro etic voltmeters with a few turns of thick 
wire, through which the main feeder current, or a proportionate 
part thereof, flowed. In this way a voltmeter connected to the 
near end of a pair of feeders might be compensated for the drop 
along the feedera, and would thus indicate the voltage existing 
at the far ends, and obviate the necessity of employing pilot wires. 
There is, of course, no great disadvantage in employing pilot wires 
for the purpose named beyond the cost of the same, which will 
amount to at least £90 per mile per twin wire. If it be possible to 
save this sum, which, especially in the case of long-distance trans- 
missions or networks covering extensive areas, will amount to a very 
considerable sum, by merely adding a suitable arrangement of 
resistances at, the switchboards, it will, of course, be advantageous to 
do so. Moreover, by obviating the pilot wire, we obviate the trouble 
often connected therewith ; and, while speaking on this point, I 
would call attention to the fact that it is by no means uncommon 
for pilot wires to give trouble. What the reason usually is I do not 
know. Whether it is that while laying them they are considered as 
ап adjunct of no vital importance, and therefore the necessary care 
is not devoted to their instalment, or whether it be for other reasons, 
is not a matter for discussion here. 
. Compounding.coils of the above description are, of course, quite 
inapplicable to voltmeters constructed on the D'Arsonval principle, 
e.g., Weston voltmeters, and in consequence of the almost universal 
preference shown by central station engineers for instruments of 
this class for continuous-current work, the writer some little while 
ago devised a method whereby any voltmeter whatever may be com- 
pensated for the feeder drop of either а two, three, or multiple wire 
system without necessitating constructional modifications of any 
kind, and, beyond that, can be to indicate the average 
voltage obtaining at any group of distant feeding-points. The method 
is capable of very general application, but three instances of its use 
are of prem interest to central station engineers, and it is the 
object of this short Paper, firstly, to describe briefly these three 
. and, secondly, to investigate analytically the accuracy 
of the ваше. The three cases for consideration аге :— 

(a) The measurement on the same instrument not only of the 
actual bara aA existing at various feeding-points of a two-wire net- 
work, but also the average of the voltage at all the feeding-points, Or 
1 voltage at any desired group of feeding-points of the 
networ 


Let us imagine a large distributing network supplying current for 
rea. It is evident 


that it indicated 


анна EE .—_ 


than one arranged only to indicate the actual voltage at some 
particular point of the network, for it is clear that the engineer 
should strive to maintain the average voltage at the normal value. 
Now, although it is not easy to obtain the true average of all points 
of the network, this may be approximated to by measuring the 
average voltage existing at all the feeding-points ; this information 
would, as a rule, be a sufficient guide to enable the central station 
engineer to maintain the average voltage over the network itself at 
its normal value. It might further be advantageous for the engineer 
to be able to measure the average voltage existing at some one group 
or other of feeding-pointa—eg., during one portion of the day he 
might perhaps wish to pay most attention to keeping the average 
voltage throughout the commercial portion of the town constant, 
and at another time it would be of more importance to maintain the 
average voltage throughout the residential portion of the town 
constant. IIe might further wish to know at any instant what was 
the actual voltage at the end of some one long feeder supplying an 
outlying district, more especially if this feeder contained a booster 
so that the voltage was capable of independent regulation ; all of 
these conditions become possible bv the method about to be described. 
Case A.—The additional switchboard apparatus necessary for this 
case for, say, a continuous-current system — consists of a low-reading 
Weston voltmeter with a suitably graduated scale (e. g., an ordinary 
600-volt Weston with the series resistance removed would serve per- 
fectly), a multiple contact voltmeter switch, a set of voltmeter 
resistances which would be mounted in an out-of-the-way place at 
the back of the switchboard, and, further, a series resistance for 
insertion in each feeder circuit. These latter resistances would be 
similar to those usually supplied with Weston ammeters, and would be 
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such that the drop across them with the maximum current would be 
of the order of two-tenths of a volt, or less where exceptionally ti 
feeder currents are dealt with. 'The multiple ge switch woul 
be arranged for as many “ positions" as groups of feeding points 
оше Suppose, for SABES: three feeding circuits A, B, C left 
the station, a four-way voltmeter switch might be advantageously 
employed. With the switch successively in the first three positions 
the voltmeter would indicate the feeding-point voltage of the net- 
work at A, Bi, C, respectively, while with the switch in the fourth 

ition the voltmeter would indicate the average voltage at the 
eeding points A,, Bi, C.. 

Two distinct arrangements are shown in Figs. 1 and 2. Fig. 1 
shows the simpler of the two, but involves the disadvantage that the 
average voltage of Al, Bi, C, can only be obtained if all three feeding 
circuits are switched in. It is, moreover, only possible to determine 
the individual values A,, B,, and C, if the corresponding feeders be 
switched in. 

In Fig. 2, on the other hand, a modification is shown whereby the 
individual vol Ap By, Ci, and the average of A, Bi, Ci, are 
given correctly by the voltmeter with the switch in the corresponding 
positions, whether some of the feeder circuits be switched in or 
not. This involves extra complication in the multiple contact 
switch, in which case it may conveniently be constructed on the 
same lines as a miniature tramcar controller. In Fig. 2 the contact 
cylinder has, for the sake of clearness, been developed on a plane. 
R,, В„ R, are the inserted series resistances in the feeder circuits ; 
shunt resistances ee into r, and r,) are connected in Fig. 2 
across each pair of feeders, in Fig. 1 across the bus bars. The letter 
p represents that the particular connecting wires so distinguished 
must have sufficient resistance to prevent any appreciable interchange 
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of current between the various feeder circuits when the switch is in 
the fourth position. VM is the voltmeter, and s а shunt which ie 
connected across the terminals of the voltmeter when the switch 
is in the fourth position, in order to keep the calibration of the 
voltmeter correct. 

Briefly explained the principle involved is as follows: If тү be 
one-nth part of ri T r, the drop of pressure down r, will be one-nth 
part of the bus bar volts. Again, if Ri be one-(n — 1)th part of the 
whole feeder (go and return) resistance the drop along R, will 
be one-nth of the total drop. The voltmeter then, if connected to 
one feeder, measures one-nth part of the "bus bar voltage less one-nth 
part of the drop, i. e., one-nth part of the voltage existing at the far 
end of the feeder. If a number of feeders be simultaneously con- 
nected to the ваше voltmeter, this latter will indicate the average 
of all the individual voltages The connecting wires, must, however, 
as already stated, have sufficient resistance (p) to avoid any appre- 
ciable interchange of current between the different feeder circuits. 
The action of the shunt s, which is necessary with the arrangement 
shown in Fig. 2, but not with that shown in Fig. l, will be found 
fully explained in the analytical treatment of the subject. 
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It may here be mentioned that the writer, on subsequent investi- 
gation, found that particular cases of his method had been anticipated 
by Mershon in America, and by Crompton and Ashley, and later by 
Heap, in England.* Mershon’s patents relate exclusively to alter- 
nating currents, since he bases them fundamentally on the use of 
either current or potential transformers, or both. Fig. 3 shows one 
of Mershon’s arrangement, though many equivalent arrangements 
are illustrated in his patent specifications. Mershon’s object is to 
compensate the voltmeter, not only for the ohmic but also for the 
inductive drop of the line, and his arrangement is only used in con- 
nection with single lines l. e., it corresponds to case (a), where the 
number of feeder circuits is unity. As is evideut from Fig. 3, the 
shunt resistance r, +f, of Fig. 1 is replaced by a potential trans- 
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former whose ratio ізп:1. Further, a resistance and a self-induction 
are inserted in the line whose values are one-nth times those of the 
line resistance and self-induction respectively. Referring to Fig. 3, 
we see then that the drop from a to b will be one-nth of the whole 
drop and in phase with it, whereas the secondary voltage of the 
transformer is one-nth of the generator voltage, and, if the terminals 
be correctly chosen, in phase with it. Thus the voltage bc, or that 
uirium by the instrument, is one-nth of that existing at the end of 
the line. 

The anticipations of Crompton and Ashley, and later by Heap, 
are merely case (а), where the number of feeder circuits is unity— 
i.e. they compensate the voltmeter for the drop of voltage in a single 


* Mershon : American Patent 551,982; dated December 24, 1895. 


„ » 571,859; ,, November 24, 1896. 
Crompton and Ashley...... 6,60955 ^ nisse Sueca 1898. 
Rn. PR cost B1B. uu аә 1898. 


pair of feeders by using shunt aud series resistances, as explained. 
The diagram of connections for this simple case is shown in Fig. 4, 
and needs no further commenta. | 

Neither Mershon, Crompton and Ashley, nor Heap, however, give 
any method for obtaining the average voltage at auy desired group 
of feeding points, nor, with one exceptiou referred to later on, is any 
method given in the above-mentioned patents applicable to case (b)— 
ie, when unequal currents exist in the go and return feeders, as 
in the case of ds wi systems and the like. This case, however, 
is just as important as the foregoing, owing to the extensive use now 
made of the three-wire system. 


Fic. 4. 


In such cases the voltage at the network between the neutral and 
each outer may be required to be known. The switchboard appa- 
ratus needed is very similar to that already described, the difference 
being that in this case series resistances must be inserted in each 
main, and the potential resistances are somewhat differently arranged. 
Fig. 5 shows the ш as applied to but one set of feeders. 
The voltmeter V will then be compensated for the combined drop 
both in the outer aud neutral mains with which it is connected. If 
the average voltage between, say, the positive outer and the neutral 
at several feeding points be required, the arrangement of multiple. 
contact switch as in Fig. 2 may be employed. The principle involved 
in this case is somewhat different to that of case (a), and may be best 
understood by comparison with a Wheatstone's bridge. 


Его. 5. 


Fig. 6 may be considered as equivalent to Fig. 5 if we considerthe 
potential differences called into play by the drop across R, and R’,. 
as replaced by opposing E.M.F.& If now the ratio arms of the 
Wheatstone's bridge be slightly out of balance, it is clear that the 
current through the voltmeter will be proportional to the expression 
[vene (aC, Ri + 8C',R'))). Where a and g are numerica the value of 
which may be adjusted as desired by merely altering the resistance 
of the ratio arms. If, therefore, they be adjusted so that aR, equals 
the resistance of the outer, and ВЕ’; the resistance of the neutral, it 
is clear the voltmeter indications will be proportional to the voltage 
obtaining at the far end between outer and neutral. 


Ето. 6. 


With the device just described it is of utmost importance to select as 
sensitive a voltmeter as possible in order to minimise the losses 
which take place in the shunt resistances. In the latter portion of 
this communication this is shown to be the case, the following result 
being arrived at analytically :— - 

If the method be applied to a three-wire system with 400 volts 
between outers, and if the series resistances in the outer and neutral 
mains are as large as is at all practicable to make them (e.g., the drop 
of volts along Ri —0:2 volts and along R’, —04 volts with an average 
full load—(the drop along the resistance RV, may be taken higher 
than along R, since the current in the former case is much less 
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than in the latter, so that a larger drop does not necessarily 
imply a large loss of power), and if the voltmeter required 
both ampere to give the full scale deflection, then the resist- 
ance of (ri T rz) and (r,+r,) could not well be more than 890 
ohms. This would involve in them alone a continuous loss of nearly 
90 watts. Instruments of the dead-beat suspended coil D'Arsonval 
type made up in switchboard form, with a needle swinging in a hori- 
zontal plane as in a Kelvin low-tension electrostatic voltmeter, would, 
therefore, be best for this purpose, for with suspended coil voltmeters 
of this description not only can the values of the resistances (ri +r,) 
and (r,+1,) be increased to 3,000 ohms or 4,000 ohms, but the maxi- 
mum drop of volts across R, and R’, may also be greatly reduced. 
When employing this method for determining the average of 
several feeding-point voltages, a multiple contact switch, as shown 
in Fig. 2, is necessary. It is also neceseary to shunt the voltmeter 
by means of the resistance S, but the resistance p of the various 
connecting wires may be made as low as is convenient, since the 
resistances 71, ту, 73,7, will themselves prevent any appreciable inter- 
change of current between the various feeder circuits. Fig. 7 shows 
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a particular case where the voltage at the end of a set of three-wire 
feeders may be simply arrived at. The "pure is a sufficient explana- 
tion of itself. It is, however, clear that this case is rarely applicable 
in practice. 

(To be concluded.) 


ELECTRICAL OSCILLATIONS AND ELECTRIC 
WAYES.* 


BY DR. J. A. FLEMING, M. A., F. R. . 


LECTURE II.— ELECTRIC RESONANCE. 


Your attention was drawn in the last lecture to the fact that the 
electrical oscillations set up inalow resistance discharge circuit con- 
necting the surfaces of а Leyden jar have a frequency (N) expressed 
by the formula: 

N= 3 x 10° 

27 y LU 
where L is the inductance of the circuit in electromagnetic measure, 
„апа C the capacity of the jar in electrostatic units. You are no 
doubt perfectly familiar with that great generalieation of Faraday's, 
in which he formulated the view that every case of electric charge is 
similar in nature to the charge of a condenser or Leyden jar. It is 
impossible to communicate to а conductor a charge say of positive 
electricity, unless to some other body or bodies there is given an 
equal charge of negative electricity. Accordingly, an electrically 


charged and ineulated sphere placed in a room forms with the walls. 


of the room, which carry an equal and opposite charge, a condenser 
or Leyden jar, and the energy of that charge resides, as we now 
know, in the dielectric or space between them. In the same manner 
if we have two spheres or conductors, one connected with one 
terminal of the secondary circuit of an induction coil and the second 
with the other, we have, when these conductors are oppositely 
charged, a system of lines of electric strain etretching from опе 
conductor to the other. 

Every case of electric charge is therefore an instance of some form 
of Leyden jar or condenser. If we discharge a charged conductor, 
say by presenting the knuckle to an insulated charged sphere, when 
we ourselves are standing on the ground, a small spark passes, and 
that spark is, as we have seen, a line in the air along which the air 
has become conductive. Accordingly, this is equivalent to connecting 
the coatings of a charged Leyden jar by a very short conductor, and 
we have all the conditions requisite for setting up electric oscillations 
Such a di:charge spark is therefore in most cases an oscillatory spark, 
and the charge of the conductor does not disappear at once but 
alternates, being first positive and then negative, but decreasing in 
quantity at each alternation ci sign. We might, if it was worth 


Cantor lecture delivered before the Society of Arts, December 4, 1900. 


of about 32in. in diameter is roouboogath of a second. 


while, represent the electrical history of the charged sphere during 
discharge by a kinematograph slide, which would alow the decrescent 
and alternating charges. The interval of time between two succes- 
sive charges of the same sign is called the“ time period " or oscillation 
period of the conductor. Every conductor thue has a natural oscilla- 
tion P ben We can, of course, make a forced oscillation of any 
period, just as we can take hold of a pendulum or spring and force 
it to vibrate, whilst controlling it at any required frequency, but if we 
give it an impulse and leave it to itself, it settles down after а short 
time into oscillations which have a frequency determined by the 
inertia and elastic control of the vibrating body. 

What is true in the case of a mechanical vibrator ia true electric. 
ally of every conductor or conducting circuit ; it has а natural free 
period of electrical oscillation determined by its geometrical form 
and the nature of the surrounding medium —in other words, by its 
inductance and capacity. Suppose, for instance, we take the case of 
a conducting sphere and create a disturbance of its charge by bringing 
near to it another electrified body, or, as above explained, by dis- 
charging the sphere when charged and insulated. The mathematical 
investigations to determine the free periodic time of oscillation of 
the charge are not very simple, but they have been given by 
Prof. J. J. Thomson (“ Recent Researches in Electricity and 
Magnetism,” p. 270), and he has shown that the electrical oscillation 
period ¢ of a conducting sphere of radius r (in centimetres) is given by 


ENS C мыл Бш: 
3 x 10! / 4,135 x 108 
' Thus the time period of a free oscillation of the charge on a sphere 


Sec. 


If the earth as & whole considered as a ch Bphere, its 
electrical time period is about jth of a second, and that of a sphere 
the size of the sun, 163sec. Prof. J. J. Thomson has also calculated 
the time period of oscillation of two concentric spheres of nearly 
equal radii, one charged positively and the other negatively. The 
expression for the time period in this case is— 

_ ТУ er r 
3 x 10197 6,756 x 10° 
If we consider that the earth as a whole is charged, and that the 
complementary charge of opposite sign resides in the upper con- 
conducting layers of the earth's atmosphere, then the natural time 
period of oscillation of this system would be ,',th of a second. 

Now in connection with this part of the subject there is one point 
of great interest. Both theoretical and experimental research show 
that in the case of conductors of a certain form the electric oscilla- 
tions die away with great rapidity. Thus, in the саке of the sphere, 
Prof. Thomson shows that the maximum amplitude of oscillation 
dies away to 1/e(e=2°71828) of its original value in a time 2r/V 
(where V =3Х 101°) of a second, that is in the time which light 
would take to travel over the diameter of the sphere. 

In the time occupied by one complete vibration the amplitude falls 


to 2% 75 of its original value, or to about -th of its initial magni- 


tude. Hence these electrical oscillations when set up in a sphere 
decay away very rapidly. The damping factor is large. This decay 
is not due to resistance but to the fact that the energy of the 
oscillations is expended in making electric waves, the study of which 
will occupy us in the last lecture. 

We find therefore that conductors of some forms radiate very well 
the energy of their oscillations, but in other cases the oscillations 
persist for a long time unless frittered away by resistance. As an 
example of the latter class of electrical vibrator, we may instance а 
nearly closed ring of metal. If oscillations are set up in such а 
circuit the charge may oscillate several hundred or thousand times 
before it comes to rest. In the case of a conducting sphere the dis- 
turbed charge hardly makes two oscillations before they practically 
cease. Hence we must classify electric circuits and conductors into 
good and poor oscillators, or into bad and good radiators. 

We must think of a good electrical radiator as analogous to a small 
hot body having a large surface covered, say, with lamp-black. It 
radiates its heat very quickly and cools rapidly. A poor electrical 


-radiator or persistent oscillator is, on the other hand, analogous to 


a large hot body having a surface of polished metal and radiating 
therefore very slowly. Generally speaking, we may say that open 
circuits such as rods, spheres, ellipsoids, &c., are good electrical 
radiators, but aearly closed circuits, such as rings and loops of wire, 
are bad radiators. In all good radiators electrical oscillations set up 
are damped out very quickly, not by resistance dissipating the energy 
as heat, out by electrical radiation removing it as wave energy.* 
Another case of importance, as we shall see subsequently, is that of 
a conductor formed of two spheres connected by a straight wire. 
This, from the resemblance to a familiar object, is called a dumbell 
radiator. If the capacity of either sphere is C, then the capacity of 
two spheres in series is С 2, and if we may neglect the capacity of 


See a note on the Decrement of Electrical Oscillations,’ by M. V. 
Bjerkness Comptes Rendus, June 22. 1891: or The Electrician, Vol. XXVII., 
р. 502; | 
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the wire, then assuming that the inductance, L, is wholly in the 
wire, and the capacity, C/2, wholly in the spheree, we have as the 
expression of the time of vibration, t, where 


ttn, Со Hol. 


It is important to note that the capacity of the spheres is to be 
reckoned in series, and that we are concerned with the capacity of 
both of them. In one of his investigations Hertz, who first used this 
form of radiator, omitted to notice this fact, but it was pointed out 
subsequently by Prof. Poincaré. 

The expression for the time of vibration of the dumbell radiator 
becomes more complicated if we take into account the variation in 
the value of the inductance of the wire which takes place by reason 
of the concentration of the current at the surface. As, however, the 
full mathematical treatment of the problem involves some consider- 
able complexities, those who are desirous of further detailed infor- 
mation may be referred to Prof. J. J. Thomson’s book, *' Recent 
Researches in Electricity and Magnetism,” p. 328, where a complete 
treatment of the subject will be found. 

We have in the next place to notice the effect of impressing upon 
a circuit an E. M. F. which is periodic and agrees in period with the 
natural time period of that circuit. Everyone is familiar with the 
effects of timing the impulses on a body capable of mechanical 
vibration so that they fall in with its natural vibration period ; we 
know that in this manner in a short time feeble but properly timed 
ир can create vibrations of great amplitude. Acoustics fur- 
nishes us with numerous examples of the effect, such as the resonance 
effects produced when a tuning fork is held over a tall glass jar 
filled up to a certain height with water, thus forming a resonant air 
column of an appropriate length. Another instance of a similar 
kind is presented when we attach to the prong of a tuning fork a 
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FiG. 1.—C (upper diagram) represents a Condenser or Concentric Cable 
closing the Circuit of an Alternator, A, through an Inductive Circuit, 
LR. (The lower diagram represents the relative phase of the impressed, 
effective, and condenser E. M. F. e.) д 


cord, the length and tension of which can be varied. 16 is found 
that under certain conditions as to tension the cord is thrown into 
vibrations of considerable amplitude. This occurs when the tension 
and length of the cord is so adjusted that its natural oscillation 
period agrees with the period of the impulses applied to it by the 
tuning fork to set it in vibration. A pretty application of this 
mechanical resonance principle is made in the instrument called 
“ Campbell's Frequency Teller," used to determine the frequency of 
an ordinary alternating current. In this instrument the length of 
a steel spring is adjusted until its natural time period agrees with 
the period of the alternating current flowing in the coils of an 
electromagnet which sets it in vibration by its periodic attractions. 
The principle here involved was suggested in 1899 by Profs. Ayrton 
and Perry (see “ Laboratory Notes on Alternate Current Circuits,” 
Proc. Inst. Elec. Eng., Vol. XVIII., p. 310). | 

Electrical resonance effects have long been known in connection 
with low-frequency alternating currents. To electrical engineers it 
is an exceedingly familiar fact that if an alternator is connected to 
a concentric cable, for a certain length of cable and frequency of 
alternation, the voltage between the two membera of the concentric 
cable will become much greater than that which would exist between 
the terminals of the alternator if kept at the same speed and excita- 
tion and the cable removed (see Fig. 1) This exalting effect takes 
place to the maximum degree if the frequency N of the alternator 


becomes equal or nearly equal to : I where C is the capacity 
т NC 

of the cable in microfarads, and L the inductance of the circuit in 

henrys. Effects of this kind, very much misnamed “ Ferranti 

effects,” were found in connection with long concentric cables laid 

from Deptford to London. When the system of the London Electric 

Supply Corporation was first put into operation these cable effects 


were discussed and described by me in a Paper on some Effects of 


— — — —. 


Alternating- Current Flow in Circuits having Capacity and Self- 
Induction. * In this Paper were described also some experiments 
made at the works of Messra. Siemens Bros., many years ago, in which 
a variable length of gutta-percha-covered cable imme in a tank 
was connected to an alternator through a transformer, the alternator 
being kept running at the same speed and excitation. The length 
of the cable was varied so as to alter the capacity of the system, and 
corresponding to a certain definite capacity the voltage across the 
alternator terminals rose very quickly from a normal value, which 
it would have had if the cable had been disconnected, to an augmented 
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Fia. 2. —Variation of Voltage at Terminals of an Alternator whea closed 
by а Condenser through ап Inductive Circuit. 
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value of about four times as great. This variation in voltage is shown 
by the curves in Fig. 2. Very similar effects were found by Hertz in 
the case of experiments «ыс will occupy our attention later. In 
these experiments electrical oscillations were set up in a conducting 
rectangle, the circuit being open and terminated by spark balle By 
varying the ср of this circuit by attaching to its ends two 
parallel wires, Hertz found that for a certain length of these wires 
the sparking distance was a maximum, but that it diminished if the 
wires were either shortened or lengthened in a similar manner. The 
sharpness with which this curve rises to a maximum is an indication 


pan nunn 
Fig. 5.— Secondary Oscillations set up in a Tuned Reaonant Circuit, S, by 
Oscillations in a Primary Circuit, P. i 


of the fact that the increase of the amplitude of the electrical oscilla- 
tions, due to electric resonance, only takes place when the tuning is 
fairly exact. 

We may tune one electric circuit to another either by varying the 
capacity of one circuit, as in the experiment just described, or by vary- 
ing the inductance. If it is desired to produce this last effect with- 


* sse "Journal of the Proceedings of the Institution of Electrical 
Engineera,” Vol. XX., p. 562 (J. A. Fleming). 
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out varying the resistance, the most convenient way to do it is by 
forming the conducting wire into a spiral, the ends of which are con- 
nected to the plates of a condenser. We can then, as already shown, 
vary the inductance of a circuit by bringing the turns of a spiral 
more or less together, and we can thus set up а state of electric 
resonance by making the time of free vibration of the circuit what 
we please within certain limits. In order that two electrical circuits 
may be “in tune” or sympathy with each other, it is clear that we 
have to adjust one or both so that the product of capacity and induc- 
tance of one shall either be equal to that of the other, or to some 
integer multiple of it. 

We have already seen that an electrical oscillation set up in a 
primary circuit can create by induction other electrical oscillations 
In a secondary circuit. It is easy to show by an experiment that this 
inductive effect is greatly enhanced X the secondary circuit is tuned 
to the primary. Thus, for instance, we may set up electrical oscilla- 
tions as shown in the previous lecture, in a large circuit of wire 
wound on a square frame (see Fig. 3). I place near this primary (P) 
а secondary circuit (S) of the same form, and insert one or more 
Leyden jars and an adjustable coil of wire ; also a small incandescent 
lamp is employed to close the circuit. The secondary circuit thus 
consists of а coil of wire in series with a condenser and a lamp as a 
current indicator. If the primary and secondary coil are within a 
short distance of one another then, as you see, even if the condenser 
and adjustable inductance are short circuited, the lamp lights up. 
We can, however, remove the tecondary coil to such a distance that 
under the above conditions the carbon filament is no longer visibly 
incandescent, because the secondary oscillations are too feeble. We 
can then restore the light of the lamp by inserting the condenser or 
Leyden jars in series with it, and ШАКЫ, а suitable adjustment of 
the variable inductance coil. The secondary circuit has now been 
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Fic. 4.— Marconi Wireless Telegraph Stations. 


tuned to sympathy with the primary circuit, and as a result, the 
electromotive impulses crented in it by the co-linked oscillatory 
magnetic field of the primary circuit are able to set up secondary cir- 
cuits of much greater strength than if the secondary circuit had a time 
period different to the primary. АРЕ 

Two such adjusted circuits are called resonant or sympathetic cir- 
cuits, and this principle of tuning is of enormous importance 1n con- 
nection with the utilisation of electrical oscillations. Although easy 
to describe, it requires, however, great dexterity and skill to effect the 
required tuning; when once it is achieved and two circuits made 
perfectly resonant, it is exceedingly remarkable how very little 
change in the capacity of one circuit entirely destroys its power of 
receiving electrical impulses from another circuit. Mr. Marconi 
has made great use of electrical resonance in experiments he has 
been conducting during the last two years in developing his system 
of wireless telegraphy, and he has already achieved some very 
remarkable resulta in establishing independent wireless telegraphic 
communication between pairs of places in the same area, and yet 
entirely preventing interference between them. Thus communica- 
tion was long ago established by the Marconi system for the 
Admiralty between Portsmouth and Portland, two places about 
65 miles apart in a straight line, and having hills 800ft. high in the 
line of sight. Across this line of communication and included in it 
there is another 30-mile Marconi circuit between stations at Niton, in 
the Isle of Wight, and Poole, near Bournemouth. These two lines— 
Portsmouth-Portland and Niton-Poole—cruss each other at a not very 
great angle (see Fig. 4). Bythe р ment of properly tuned receiving 
and transmitting circnits Mr. Marconi has rendered these circuits 
quite independent of each other, so that no signalling which goes on 
between Poole and Niton interferes with or can be read on the Ports- 
mouth-Portland stations. What has been done here can be carried 
out indefinitely, and the objections as to interference of stations 
which imperfectly-informed persons are in the habit of raising with 
regard to Mr. Marconi's system of wireless telegraphy, as a matter of 
fact no longer exist. N | 


It is important, however, to direct attention to one condition which 
must exist in order that well-marked resonance may take place. 
Resonance, whether mechanical, acoustic, or electrical, essentially 
depends upon the accumulated effect of numerous properly timed 
aud small impulses. In order that we may have resonance effects 
proud it is necessary that the motive impulses shall not merely 

properly timed, but be maintained. In other words, tuning 
cannot be produced unless the periodic impulses are kept up for some 
time. Accordingly, if the electromotive impulses acting on a 
secondary circuit die away very quickly we have no longer the proper 
conditions for exhibiting resonance effects. To eet a pendulum in 
vibration by puffs of air we must not only time the puffs properly, 
but keep on puffing for a considerable period. 

It is, therefore, clear that an electrical circuit which is a good 
radiator is not one suitable to act as the primary circuit of a resonant 
system unless it has а large store of energy to draw upon. Ав an 
illustration of the rate at which a good electrical radiator gets rid of 
its energy, we may take a case given by Hertz* He considers a 
radiator consisting of two metallic spheres each 15cm. in radius con- 
nected by a wire 100cm. in length; and in the middle of that wire 
is a apark-gap of lem. The spheres are supposed to be charged up to 
a difference of potential such that a spark passes across the gap and 
the electrical charge then oscillates. The difference of potential 
between the spheres at the moment of sparking is then about 36,000 
volts (see Fig. 5). Hence the total energy stored up in the system 
just before sparking, as electrostatic energy, is— 


} 15x 36 x 36 * 10° 54 


9 x 10! 


Now Hertz shows that in the case of such a radiator tha loss of 
energy in each half oscillation is given by the expression — 
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where Q is the charge of each sphere, / the length of the connecting 
wire, and X is the wave 1 of the radiation, which in this case 
Hertz determined to be 480cm. Hence the loss in energy by 
radiation in each half period is easily found to be 2,400 ergs, or 
24/105 joules. Accordingly, it is clear that after 11 half oscillations 
or five and a-half complete periods, half the original store of energy 
will have been dissipated, and therefore that at this rate 10 complete 
сао cannot take place before the stored energy is practically 
all radiated. 
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‚ Fig. 5.—Dumb-bell Oscillator. 


Since the wave length is 480cm., and the velocity of propagation 
3 x 101cm. per second, it follows that the time period is 1:6 hundred- 
millionths of a second. Hence in about16 hundred-millionths of a 
second the radiator sends out energy equal to 64/10! of a joule. In 
other words, it is radiating at a rate equal to nearly 45 н.р. Hence, 
in order to keep up this radiation without intermission the oscillator 
would have io be supplied with energy at the rate of nearly 
25,000 foot-pounds per second from some source of energy. "This is 
about eq to the energy furnished per second to 1,000 8 c.p. 
100-volt incandescent lamps all fully alight at once. Asa matter of 
fact, however, the methods already described only result in the 
prodaction of intermittent trains or groups of oscillations, with 
comparatively lung intervals of silence between them. 

The rate of decay or the damping in open circuit radiators has 
been discussed mathematically by many writers) M. Planck (Anna- 
len Phys. Chem. 63, 1, pp. 419-422, 1897), haa treated the case, just 
considered, of two spheres united by a wire of length. He has 
shown that the logarithmic decrement or the logarithm of the ratio 
of the amplitude of one vibration to the next is given by the 
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expression шш 
where C is the capacity of the condenser or vibrating system, / the 
distance between the spheres or. plates, and A is the wave length. 
Hence it is easy to show that to secure prolonged oscillations or small 
damping, we must make use of large capacity or large inductance in 
the radiating circuit. 

(To be concluded.) 
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* «Electric Waves.” English translation by D. E. Jones, p. 150. 
+ This result is confirmed by Dr. Larmor. See Ether and Matter,” 


Annal 


. 225. 
i + See also S. Lagergren “On the Damping of Resonators,” 
Phys. Chem., 64, 2, p. 290, 1898, | 
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COMPANIES Y. MUNICIPALITIES—“IN BULK.” 


An interesting event has just occurred which will constitute 
a landmark in the history of both municipal electricity supply 
and wholesale electric power distribution or, to use the popular 
phraseology, ‘‘electricity supply in bulk.“ During the 
last session of Parliament, the North Metropolitan Electric 
Power Supply Bill was promoted by the Electric Power 
Distribution Co. This company already held provisional 
orders for Hertford and Barnet, and the North Metropolitan 
Electric Supply Co. was to be formed in order to give a 
wholesale supply of electric power in a large district to 
the north of London. A map of this district and par 
ticulars of the scheme appeared in The Flectrician at the 
time (see Vol. XLV., p. 207, &.) and the debates on the bill 
on its way through Parliament were also duly reported in our 
columns. The area in question extended from the rural 
districts of Welwyn, Hertford, and Ware in the north, 
to Hendon, Wembley, Finchley, Hornsey, and Tottenham 
in the south (Willesden having been dropped out of 
the bill, as the local authority there was building its 
own works). On the west it included St. Albans and 
Barnet, and on the east the urban districts of Waltham 
Cross, Chingford and Walthamstow. It was intended to 
erect a large generating station at Ponder’s End, near the 
works of the Edison and Swan Company, and to offer a supply 
of electric power wholesale to the various local authorities, 
who could then distribute it retail to consumers and utilise it 
for public lighting; and also to obtain provisional orders where 
the local authority itself would not supply. The two provisional 
orders, Barnet and Hertford, held by the Electrical Power 
Distribution Co., were to be transferred to the new company, 
and the generating stations being erected there converted 
into sub-stations. It may be added that a further incentive 
to the company was that it would in all probability be called 
upon to supply current for traction in various parts of its 
area. The opposition to the scheme was comparatively 
slight, and by counsel rather than witnesses, the argument 
urged against it being mainly that no public or local advan- 
tage would accrue from a supply of electricity in the district. 
Small modifications only were therefore made in the bill 
—viz., the powers in Edmonton and Hornsey were limited 
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to laying mains, and no immediate powers were granted 
in Walthamstow, through which, as it lies in a corner 
of the area, it would not be necessary to luy mains to other 
districts. Supply could, however, be given in these three 
districts if the express consent of their urban district councils 
was obtained in each case. Thus modified, the bill received 
Royal Assent on August 6, 1900. | 

On July 19th, however, while the North Metropolitan Elec- 
tric Supply Bill was before Sir J. Kirson’s Committee, there 
appeared а circular issued to the ratepayers of Tottenham by 
the Tottenham Urban District Council. This circular stated 
that, on the previous day, a conference of representatives 
from Edmonton, Southgate, Enfield, Wood Green, Finchley and 
Tottenham had met, and was unanimously of the opinion that 
& bill should be promoted in the next session of Parliament for 
conferring powers for electric supply upon & joint committee 
for these six urban districts—or, rather, seven urban districts, 
as Friern Barnet was also to be included. The number of 
these was subsequently reduced to five by the withdrawal of 
Finchley and Friern Barnet. These five districts formed a 
large corner in the North Metropolitan Company's area. It 
was—to say the least—surprising that, having just put for- 
ward the view that no public advantage would accrue from tho 
supply of electricity in the districts under their jurisdiction, 
these logical councillors should themselves desire to furnish 
such a supply. One of the learned counsel engaged on 
the committee stage of the company's bill on being 
shown this circular, observed that it effectually proved 
the bills preamble. The next step was the retention of 
Mr. Hawrayne to prepare a preliminary report on the 
scheme for a joint committee of these five districts. 
Mr. Hawrtayne proposed a two-phase system, and submitted 
estimates of the capital expenditure, the yearly expenditure 
on working, and the corresponding revenue. This report was 
then submitted to Mr. Hammonp; and Mr. Hawrayne was 
requested to consult with this gentleman and send in a final 
report expressing their joint views. Mr. Нлммонр, who is 
well-known to have plumped for three-phase,” converted 
Mr. Hawrayne to his opinion, and also slightly increased his 
estimates, with the result that the total capital expenditure 
was put down at £345,000 for a total plant capacity of 
4,000kw. (1,000kw. of which was reserve plant), the revenue 
on the sale of 3} million units at £46,400, and the annual 
expenditure (not including interest and redemption) at 
£22,000. The contents of this report and various items of 
the estimates are given more in detail on p. 595 of our 
issue of February 8th. It is interesting to note, how. 
ever, in passing, that out of the total capital expenditure no 
less than £28,000, or 6:7 per cent., is assigned to legal, expert 
and engineering fees and contingencies; and that nearly a 
quarter of the total units sold are put down for public light- 
ing at 2d. per unit—the price at which the company offered 
to supply it to the several local authorities. 

The project has not survived the test of public opinion. 
Exception was taken to the large expenditure, and in one 
district only was the proposition carried. That was South- 
gate, where a poorly attended statutory mass meeting voted 
in favour of it, and no poll was demanded. At Enfield and 
Edmonton polls of the ratepayers were taken, and large 
majorities were recorded against the Council in each case, the 
voting being 2,734 to 1,691 and 1,597 to 1,027 respectively. 
At Wood Green matters had proceeded more slowly, and the 
meeting of the Council to confirm its previous resolution was 
only being held last week when the Edmonton and Enfield 


figures were announced, and the resolution in favour of the | 


scheme was thereupon negatived. At Tottenham a poll was 


* 
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to have been taken this week, but was also abandoned in view 
of the Enfield and Edmonton result. 

Thus was sealed the fate of a scheme that should never have 
been put on foot. We do not wisb, however, to declare ourselves 
inveterately opposed to the general principle of joint municipal 
electricity supply schemes. Municipal trading, although in 
general inadvisable, has shown itself to be tolerably successful 
in the case of the general supply of electricity for lighting. 
Now that it has been proved that in electrical supply, just as 
in manufacturing industries, great economies can be produced 
by wholesale production, it is evident that the erection of 
separate small electricity works in neighbouring districts is 
unwise on commercial grounds, and they must be replaced by 
wholesale or bulk systems of supply. Where companies 
are willing to undertake this, however, they should be 
encouraged, аз consumers are adequately protected from 
extortion by tbe provisions of the electric lighting acts. 
It is not wise that small local authorities should embark 
in large financial schemes on the security of the rates. 
Cases do arise, however, in which a supply of electrical 
power is desirable and no company has offered to under- 
take it ; then by all means let two or three small townships 
combine to erect a generating station of an economical size 
if means can be found to secure a workable system of joint 
control. Parliament has still to settle this latter problem, 
however. Again, small urban and rural districts surrounding 
large provincial towns already provided with electricity works 
will do well to buy electrical energy from their neighbour 
instead of generating it for themselves. But, in general, the 
enormous business of wholesale electricity supply, necessitating 
as it does the employment of the latest developments of elec- 
trical engineering, and a continual trial of new machinery and 
methods, often barely out of their experimental stage, is 
obviously one to be undertaken by private enterprise. It. 
would be indeed а sad thing if this new industry, which 
promises to quicken the industrial sluggishness to which 
even our politicians are now drawing attention, should be 
smothered in its infancy by the swaddling clothes of municipal 
management. 


REVIEWS. 


(Copies of any of the undermentioned works can be had from T'he Electrician office 
post free, on receipt of published price.) 


[d 


The Construction of Large Induction Coils. By A. T. Hars, M A, 
(London: Methuen & Co. 1900. 6s.) 


To the amateur desirous of building his own coil this book 
should prove invaluable, for it is a detailed yet clear and 
orderly description of the èonstruction of all the parts of a 
coil. The author, who is apparently one of those enthusiastic 
amateurs who revel in the actual materialisation by their own 
hands of their own designs, gives, too, many hints and 
* wrinkles" which even the experienced manufacturer could 
read with profit. For instance, Mr. Hare very strongly and 
rightly insists on the thorough baking and dessication of the 
paper destined when paraffined to insulate the units of the 
secondary winding. Wedoubt, however, whether the blotting 
paper recommended for this purpose forms when waxed as 
strong an insulator as some of the tougher forms of cartridge 
paper similarly treated. The author, by-the-way, is not quite 
right in claiming novelty for the twinned grouping of the 
sections of the secondary. We know of at least one large 
manufacturer of coils who follows precisely this method of 
secondary building. But he isright in speaking highly of the 
immense advantages of the twinning system; and the 
manufacturer who introduceg the process into his works will 
gave money and improve his produot. 

‚ On picking up the book we had hoped to find in coil design 
some radical step proposed tending towards the greater efficiency 
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of the instrument regarded as an energy transformer. But 
we were in this respect disappointed. The book is intended, 
of course, as merely a workshop handbook. But now that 
the induction coil has been given, by the discoveries of Hertz 
and Róntgen, important practical applications, it is not a 
little surprising that the instrument is still built in its 
archaic form. It seems that the induction coil still awaits its 
Hopkinson. 


Die Atmosphärische Elektrizitat, ibre Vertheilung und wahr- 
scheinlichen Ursachen. By C. Liebenow. (Halle-a-S.: Wilhelm Knapp.) 
1900. 2m. 


Herr Liebenow in this brochure sets forth fully, yet not 
quite convincingly, that theory of the origin of atmospheric 
electricity with which his name is now associated. This 
theory is based on the thermodynamic deduction by the author 
of an electrical effect accompanying the flow of heat in con- 
ductors and resulting, or tending to result, in the establish- 
ment of potential differences throughout the medium. To test 
his theory quantitatively, Herr Liebenow takes Le Cadet’s 
balloon observations of the potential fall per metre in the 
atmosphere at different elevations, and constructs therefrom an 
empirical formula. Using an extrapolation from this in his 
mathematical expression of the heat-flow electrical effect, he 
deduces the specific resistance of air under standard conditions. 
This figure he compares with а value obtained from certain 
of Coulomb’s experiments, and the agreement shown he con- 
siders to prove his case. Most of his readers will, however, 
not be convinced by this demonstration—though they may 
be favourably impressed by the qualitative concordance between 
the conclusions derivable from the theory and the observa- 
tions of several modern experimenters. The discussion of 
the origin of electrification in clouds is interesting though 
somewhat indefinitely sketched. It is a bold attack on an 
intricate problem. The author's attempt on the polar aurora 
is more difficult to follow and to us seems unsatisfactory. 
The book should be read carefully by all specially interested 
in atmospheric electricity, though doubtless the judgment 
will be that far too much is laid on the back of a single 
hypothesis. 


Fortschritte der Elektrotechnik. No. 1 of 1900. Edited by 
Dr. KARL STRECKER, (Berlin: Julius Springer, 1901). 


Ав а preface to this quarterly number it is stated 
that with the beginning of the year 1900 the Elektro- 
technischer Verein is taking over the proprietorship. It is 
pointed out that the number of users of such a publication 
must far exceed the number of subscribers to it, so that its 
publishers have found it hard to make both ends meet on the 
venture. A number of firms as well as the Verein have 
granted subsidies towards the publication since 1890, but 
even then the publishers suffered a loss on it. Under the 
new proprietorship, the Verein itself is still unable to grant a 
sufficient sum to pay expenses, but a larger number of firms 
are now assisting with subsidies. Dr. Strecker continues as 
editor, assisted by a large staff- of abstractors, and Herr 
Springer as publisher, and moreover the form of the publi- 
cation remains as before. It is to be hoped, however, that 
its preparation will now be somewhat accelerated, as for 
engineers and scientific men desiring to be up to date an 
epitome of three months’ progress published nine months after 
the end of that period ig not so valuable as if it were produced 
promptly. The value of the work would also be enhanced if 
the explanation of the various reference marks and abbre- 
viations were published with each number instead of once 
& year. 


Induction Motors in а Tobacco Factory.—Mr. F. E. Bausch 
in the American Electrician gives a description of an electric 
power plant in the factory of the M. C. Wetmore Tobacco Co. 
of St. Louis, which turns out 100,0001b. of tobacco daily. The 
alternator is three-phase, and rated at 200kw. 
23 220-volt induction motors ranging from 1 н.р. to 30 н.р. 
Illustrations are given showing motors driving a leaf steamer, 
wrapper caser, and various other machines. 


There аге 


CAPACITY IN ALTERNATE-CURRENT WORKING. 


The following is an abstract of the conclusion of the discus- 
sion on Mr. Mordey's Paper on the above subject at the 
Institution of Electrical Engineers on Thursday, February 
14th. The Paper and first part of the discussion appeared in 
our issues of January 18th and 25th. i 


Mr. W. M. MORDEY first made a few remarks in order to clear up a 
few matters which, he said, were left in a state of uncertainty at the pre- 
vious meeting. The Paper had been criticised by his friend Prof. Ayrton 
with bis usual energy- he would not say his wattless energy. Prof. 
Ayrton's criticisms amounted to this: what was new was wrong and what 
was old was his. In the first place, be wished to make a correction or 
addition to the first part of the Paper in which he drew attention to the 
well-known fact that provided the volts, periodicity, and capacity w«re 
known, the current could be calculated. Не had also advised central 
station engincers, instead of measuring capacity by the ordinary methods 
of ballistic galvanometer and so on, simply to use an ammeter to take the 
current and determine the capacity in that way. Prof. Ayrton had 
thought that credit had not been given to him for having known that fact 
а good many years ago. But, of course, he was perfectly aware that every- 
body knew that fact. It was, as he had already stated, the Ohm's law of 
the subject; but since the last meeting, seeing that all the scientific 
people claimed а perfect knowledge of this fact, he had looked into the 
matter a little further, and came to the conclusion that, under ordinary 
commercial conditions of electrical distribution by alternating currents, 
the advice he had given to central-station engineera was not wise, He 
had found that the current might vary 200 or 500 per cent. for a given 
capacity, depending upon whether the E. M. F. was a sine function. 
But there was not one word raid in the warning given by Prof. Ayrton as 
to the enormous correction that might have to be applied in the use of 
this formula, which they had been assured Prof. Ayrton had been using 
for many years, The rule was not applicable within any «degree of 
accuracy at all unless with a aine function machine. 

The PRESIDENT (Prof. Perry): If you are going to reply now, 
Mr. Mordey, you will not have time at the end. 

Mr. MORDEY : I will ask for the ten-minute rule, Sir. 

The PRESIDENT: You have no right to speak at this moment. You 
told the Council you only wanted a minute or two, and I shall have to 
rule you out of the discussion if you proceed now. 

Mr. MORDEY went on to say that this latter fact which he had just 
referred to introduced a new definition of power-factor—viz., if the current 
varied for a given voltage the power-factor might vary in the same propor- 
tion. This was very important, and he would ask those gentlemen who 
did him the honour of discussing the Paper, if referring to any results they 
bad obtained, to state whether the power factor obtained by them was one 
that was based on the ratio of the true watts to the apparent watts or 
whether it was based on tbe current that would be given with & sine 
function machine working on a given capacity. "There were other points 
he would like to refer to, particularly аз he had given a pledge at the 
previous meeting to give some further information on the point as it was 
left then; but if it was preferred that he should not do it at once, he 
would only ask to be allowed to do to at a later time, He thought, never- 
theless, that it might put the matter on & little more satisfactory basis 
if he referred that evening to these matters. 

The PRESIDENT aaid, that in spite of the evident wish of the meeting 
that Mr. Mordey should proceed, he wished it to be quite understood that 
the chairman had power to regulate the arrangements of the meetings 
as he pleased. He therefore called upon Mr. Sparks to continue the 
discuseion. | 

Mr. C. P. SPARKS drew attention to the commencing paragraph of 
Mr. Mordey's Paper in which capacity in cables was referred to as & serious 
drawback to alternating-current work. This, he said, was true at times of 
very light load, but it could be largely neutralised by energising a minimum 
number of cables. In most extra high-pressure atations there were two or 
more feeders leading to every distributing station, and extra mains could 
be connected as the load increased, thus reducing any inconvenience, due to 
the leading capacity current, to one-half or one-third the maximum amount 
as the case might be. As most of the apparatus connected to such systems 
with the exception of the incandescent lampe, was cf an inductive 
character, the capacity of the cables became a positive advantage and 
improved the load factor. The capacity current and power factor of cables 
varied with the character of the dielectric and the form of wave curve given 
by the alternator. The instance given by Mr. Mordey was for a rubber 
dielectric in which the power factor and capacity were abnormally high. 
Had a paper dielectric been used the capacity current would not have been 
more than 30 to 40 per cent, thus decreasing any inconvenience 
from capacity to about one-third. Since the date when these cables 
were set to work, paper had almost entirely replaced rubber as a 
dielectric for such purposes, which was due not only to its lower 
capacity but aleo to its very much lower price and greater durability. 
He next mentioned Mr. Mordey’s reference to the low efficiency 
of a large alternator running to supply the capacity current. Up 
to now, with the limited number of extra high-pressure stations 
in England, the length of cables had in no case been such as 
to make the capacity current beyond the capacity of a small unit, 
aud although greater economy might have been obtained by using 
still smaller units at times of light load, it was necessary in case 
of a sudden demand, to have some reserve of power on the working 
plant. Under these circumstances little advantage would be felt in 
any existing station if the capacity current was balanced by means 
of chokers at times of light load, 80 as to cut down the size of the unit 
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He then gave some explanation of the origin of the figures on which 
Mr. Mordey based part of his Paper —viz., those referring to the loss of 
energy in dielectric hysteresis jn this concentric rubber cable. Some 
11 months ago Mr. Mordey had obtained from him permission to make а 
test on one of the County of London and Brush Co.'s cables, using his 
method of balancing the capacity current with choking coils, and had 
offered to construct a choking coil to demonstrate the reduction. Since 
this date, as was pointed out in the Paper, it had been discovered that the 
method was patented by Mr. C. S. Bradley in 1897. "The first tests were 
made in March last, and the current was reduced from 6 to 1:6 ampere, 
the connections being as shown in the diagram (Fig. 4, p. 469, The 
Electrician, Jan. 18). Following these tests Mr. Mordey had asked him to 
consider the application of this method to the County of London Company's 
system, and had offered to construct another choking coil which would 
reduce the idle current still further. Before coming to any decision, the 
further test given in the Paper relating to loes of energy was made. These, 
he might mention, were ordinary current tests made for the company's 
own purpose es and not specially in view of their being used for any publi- 
cation. The figures obtained were as follows (supply was from an up- 
and-down transformer the main being disconnected from theswitchboard) :— 
Periodicity 100 W; pressure 2,000 volts ; watts in cable alone, 1,509 ; 
watts in choker alone, 530; watts in choker alone with keeper on, 495. 
The meter revolved in one direction when connected with the cable, and in 
& reverse direction when connected to the choker. The watts were then 
taken with both choker and cable in circuit, the choker having the keeper 
removed, The energy shown was 2,015, or within 24 watts of the test 
made separately with leading and lagging currents. Ass uming a low 
power factor in the first teste, they must have had a much higher power- 
factor in the second, as the apparent watts were 3,200 input into cable and 
choker, as against 12,000. These figures had been forwarded to Mr. Mordey 
in May last, and he bad accepted them, with 530 watts taken in his choker, 
although he (Mr. Mordey) pointed out that the calculated lots was 218. 
(His reasons for this were given in the Paper) With regard to the use of 
Mr. Mordey's ebell energy meter for the purpose of measuring energy, 
similar instruments had been subjected to the following test, the standard 
of comparison being a Kelvin electrometer wattmeter specially arranged for 
alternating energy testing under the supervision of the late Dr. John Hop- 
kinson. In testing instruments and the transformer against this standard, 
it was found that а particular instrument could be adjusted to read true 
watts on a periodicity of 100, working on a non-inductive circuit, the 
pressure being supplied by an alternator giving a sine ‘curve. The same 
instrument read energy within 1 per cent. when connected to а non- 
inductive circuit of 50 periods. Thus, under these conditions, there was 
no periodicity error. On connecting the pressure coil of the instrument 
to an independent circuit displaced 90deg., cos ф thus equalling nothing, 
the instrument no longer revolved, although the full load current was 
passing through the series coil. The same instrument calibrated with 
а cos ꝙ of 1, 2, and 3 read true energy within 3 per cent. at these 
phase differences, the instruments giving identical readings, whether 
supplied with a lagging or leading current. These instruments had been 
used to check the transformer core losses, and had been found to agree 
with the figures obtained by other methods of measurement. From a 
perusal of Prof. Ayrton's remarks at the previous discuss'on it appeared 
that exception was taken to the loss cf energy given, and a prediction had 
been made that if tests were carefully made the loss of energy would be 
found to be one-tenth the figure given. Under these circumstances he bad 
thougbt it advisable to supplement the figures previously taken by some 
other syatem of measurement, having in view the fact that a possible error 
might have arisen in the energy meter used, as, owing to it having been 
standardised on a machine giving a sinusoidal curve and used under 
different conditions, there might have been a periodicity error when 
working at a low-power factor. The method chosen was to measure the 
difference of power required to drive a generator driven by a direct-current 
motor, The set consisted as follows: — (a) Two-phase 50-period machine, 
having a capacity of 50kw. per phase; (6) a single-phase 100-period 
machine, having a capacity of 100kw.; (с) a direct-current machine, used 
for exciting the two alternators and alternatively for starting them for 
this purpose. The machine was constructed for carrying a large over-load 
for a short time. The capacity of the direct-current machine was 60 volts 
by 125 amperes (or 75kw.) On commencing this system of measure- 
ment the first difficulty met was the finding of a current largely in 


excess of that given by the well-known formula с=Ў* а ы , the 
capacity current was 21 times the amount given by the formula. In 
order to check whether the difference was due to some wrong connection 
an alternator giving approximately a eine curve was connected by the change 
of one connection only, when it was found that the capacity current taken 
by the cable at once fell to the value expected from the formula. On 
repeating the teats on the alternator previously used, the current at once 
rose to the value as above given. The motor-generator readings of power 
when using the machine giving this abnormal result, were as follows :— 
In- put into the continuous-current motor running the alternators at normal 
speed for 100 periods, the 100-period machine being excited to give 
2,000 volts from an independent source, 8kw. The cable was then con- 
nected, when the power required to drive the motor rose to 14,400. 
Subtracting from this the light-load losses, and also adding the C?R loss 
in the motor and alternator, gave a balance of 3,160 watta loss unaccounted 
for. The power-factor, taking the apparent watts observed on the cable, 
was 0069, or from the watts calculated from current given by the formula 
0:146. The above results were a mean of two separate tests. From this it 
appeared that the abnormal wave form of this machine at 2,000 volts 
pressure gave a power of 5:6 watts abcorbed per mile at 100 periods. 
Another test was then made on one phase of the other alternator at 50 
periods on the same cable, the alternator being excited to give 2,000 volts 
from an independent source, The resulte, taken in the same manner as 


the previous test, gave as a minimum reading a power-factor of ‘04 on thé 
observed current and 0435 on the calculated current; as the maximum 
power-factor 06 and ‘071, the mean result being 06. The wave form of 
this machine must approximate to a sinusoidal curve, the difference 
in the capacity current being only 9 per cent. from the calculated amounte, 
the watts in the mean result in this case being 63 per mile at 
50 periods and 2,000 volts. Since making these experiments he had 
received a letter from Prof. Ayrton offering Mr. Mather’s services in 
making an independent test on the particular length of cable referred to 
by Mr. Mordey. These experiments were only made that morning, and 
he had just received a copy of the results from Prof. Ayrton. The tests were 
made by energising a 54-mile length of main from a transformer situated 
in the County of London Company’s Peckham sub-station at a pressure 
of 2,250 volts. The inflow of current to the main was 6'8, which showed 
that the transformer was giving approximately a sinusoidal wave. The 
current into the choker, which he understood had a weight of 80lb. of 
copper and no iron, was 6:6. The actual current required to supply the 
main and choker was 2/7. The energy was measured by means of a Ganz 
wattmeter, which was of а similar principle to the Siemens dynamometer, 
having the moving coil wound with fine wire and connected through а 
large non-inductive resistance with the pressure side of the system. The 
ammeters were hot-wire instruments, the pressure being measured on the 
electrostatic voltmeter, the periodicity being taken with a periodicity 
recorder, and the wave form examined with Mr. Duddell’s oscillograph. 
The energy taken by the cable alone measured by this wattmeter was 
522 watts; the energy in both cable and choker was 798 watts ; deducting 
from this the C*R losses, а result of 505 watts was obtained. The test 
was then made with the choker in series with the cable, when the energy 
was found to be 703 watts ; deducting C?R losses in the choker of 281, the 
energy taken by the cable was 482 watts. The current flowing into the 
cable was approximately that given by the formula for sine curves, and 
the curve was checked by being examined on the oscillograph. The power 
factor in each of these cases was 0°034, the power loss per mile with the 
cable at 100 periods and 2,225 volts being 96 watts. The cables had been 
constructed for ап ultimate working pressure of 6,000 to 6,600 volts at 
50 periods. On the assumption that the power-factor remained the same 
when the pressure was raised from 2,000 volts to this amount, the loss of 
energy will increase, taking the lowest power factor found, viz., 0°034, 
from 96 watts, as it is at present, to 335 per mile. To take a practical 
example: Assuming there were 50 miles of cable connected to a generating 
station feeding a sub-station 12 miles away, the maximum power allowed 
to be transmitted by such a feeder was kw. Taking the load factor 
at 10 per cent., i. e., 60kw. per mile, and multiplying that by the total 
number of units generated, this would give 1,752,000 and the total losses 
would be 146,000. Thus with such a cable working at 6,000 volts with 
the power-factor mentioned, the total losses would amount to 8'5 per cent. 
Ву substituting for this cable a paper dielectric having & capacity of about 
one-third, and a power-factor of about 0:025, there would be a total loss of 
2:1 per cent. of the units generated at the station wasted in hysteresis 
instead of 8'j per cent. Under these circumstances he considered the 
thanks of the society were due to Mr, Mordey for having pointed out the 
importance of dielectric hysteresis, which, although undoubtedly known 
to some, has not had the attention of the many, He was aware that by 
using other dielectrics a lower power-factor might be obtained, but from 
tests on other dielectrics it was clear that iu the best cables the power 
factor was about 24 times the amount suggested at the last meeting by 
Prof. Ayrton, while it was possible, as shown by the figures he himself bad 
given, to find in exceptional cases a power factor which was 54 times the 
amount, and under special conditions to get & power factor of as high 
as 0'07 on the observed current of the cable, or 0:16 on the calculated. 

Prof. J. A. FLEMING said that he would only deal with the question 
of the dielectric loss in the cable. Mr. Mordey stated that his experimenta 
bad shown the true loss in this 54 miles of indiarubber insulated cable to 
be about 2 H. . and the power-factor about 0 12 or 12 per cent., these 
measurements havirg been made with a recording wattmeter. But no 
details were given of the experiments which Mr. Mordey doubtless under- 
took to prove the correctness of this wattmeter. They were simply 
informed that it was tested on a circuit of low power-factor, and found 
correct. Hereminded Mr. Mordey that 10 years ago he brought a Paper 
before the Institution in which a number of measurements were given of 
the Ferranti cables, and the large capacity current which these cables took 
was found to be 44 or 45 amperes, at a pressure of 10, OCO volts, 
which was something like 600 apparent н.р, The chief thing that concerned 
those connected with the London Electric Supply Corporation was how 
much of this 600 н.г. was real н.р, At that time there was not a watt- 
meter capable of dealing with these high pressures, but Mr. D'Alton, then 
the chief engineer to the company, attacked the problem in a very prac- 
tical manner. He firsttook very careful indicator diagrams of his engines. 
Then he switched on to the alternator the cables one by one, taking 
diagrams in between each connection, and in that way proved that the 
real work done in these cables was about 10 н.р, or 12 н.г. Не had not 
been able to put his hands upon the exact figures observed, but could 
trust bis memory to this figure. One thing, however, which he was 
was absolutely certain of was that the power-factor was nothing 
like 12 per cent. It was something like 0°02 or 2 per cent. If it had 
been 12 per cent., or anything like Mr. Mordey's figure, it would have meant 
that 50 or 60 real H.P. were taken up in the Ferranti cables, which was not 
the case. Then came the question as to whether the difference was due 
to the dielectric or to the difference in measurement. Mr. Mordey would 
probably remember that some six or eight years ago they were all very 
much concerned in discussing the differences of phase of open and closed 
magnetic-circuit transformers, and that, in consequence of the question 
resting very much between Mr. Mordey and Mr. Swinburne it was agreed 
that each should put a transformer in his (Prof. Fleming's) hands to be 
tested, and that be should act as а sort of umpire. Mr. Mordcy sent 
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A closed iron-circuit transformer and Mr. Swinburne an open one. Mr. Swin- 
burne accompanied his transformer with a wattmeter which he had had 
made for the purpose, and when this was applied to his own transformer 
it measured exactly the core loss, but applied to Mr. Mordey's it registered 
something like 50 per cent. higher. Mr. Swinburne also sent some con- 
densers because he was very much interested in annulling the enormous 
magnetising current of these open-circuit transformers, and when this 
interesting little wattmeter was applied to measure the true loss in the 
condensers it measured 300 per cent. too much. There was a good deal of 
discussion upon this, and he believed it was Dr. Sumpner who suggested 
that it might be accounted for by the fact that eddy currents were set up 
in the metallic parts of the wattmeter construction, and ever since that 
time he had made wattmeters in which he had not even used brass 
screws, and an instrument of that kind was very much more satisfactory 
than the beautiful productions of the instrument maker. Mr. Mordey 
should re-examine this question with another wattmeter and use a confirma- 
tory method of this kind. He should take а continuous-current motor 
and put on to the shaft а couple of slip rings, and connect these with 
brushes во as to draw off a single-phase alternate current. Run that motor 
from secondary batteries and the power put into it could be measured 
with a potentiometer. Switch on to the slip rings the open circuit cable, 
and if any true power were taken up in the dielectric it must show itself 
on the continuous current side, and there were no difficulties with phase 
measurement. This was practically a refinement of the metbod which 
Mr. D'Alton employed years ago at Deptford. He (Mr. D'Alton) ascertained 
for himself what was the real loss in the Ferranti cables, and he did not 
trouble himself about the differences of phase. Аз an engineer he had 
applied а simple and practical method of doing it. With regard to the 
Mordey wattmeter, he said Mr. Mordey bad constructed a very ingenious 
instrument in which one circuit was made to do duty as the secondary 
circuit of the auxiliary transformer and the movable part of the wattmeter, 
but there was no means of ascertaining by any experiment precisely what 
was the continuous current in the movable circuit as compared with 
the impressed E.M.F. on the primary terminals of the transformers. 
This wes important because a very little difference in phase made an 
enormous difference in the result of the true wattmeter reading. They 
were told. that this wattmeter showed a power-factor of 0:12, that the 
current was about 83deg. in advance of the E.M.F., and that 2 H. p. were 
taken up in the cab'e. If the current had been 90deg. in advance of the 
E. M. F. there would have been no power taken up in the cable at all, and 
no proof was given that this wattmeter was right to that extent. Ifthe 
difference had been 3ideg. in error Mr. Mordey would have been 50 per 
cent. wrong in his estimate of the power, and, therefore, considering the 
wattmeter was, to uss a popular expression, a very slim“ instrument. 
Mr. Mordey should check his readings by some simple commonplace method 
such as he had suggested. . 

Dr. W. E. SUMPNER dealt with two points —viz., the power-factor and 
& factor which he said Mr. Mordey had altogether left out, and which was 
equally important as the power-factor in determining what his power was 
intended to represent—viz., the ratio of the capacity current to the load 
current, If the capacity current was half the load current, taking 
Mr. Mordey's power-factor the loss in the cable would be 6 per cent. of the 
load, or about one-sixth or one-eighth of the load current. Still supposing 
Mr. Mordey’s power-factor was true, the loea in the dielectric was only 
1˙2 per cent. What was the proportion? This depended upon one thing 
which Mr. Mordey had referred to, but about which he had given no precise 
information—viz., the percentage drop in volts allowable in the line. What 
was that percentage drop! Taking the 54 miles of cables referred to in the 
Paper and assuming the drop in the line was 4 per cent, (this was the case 
at Deptford 10 years ago) and working this at 6,000 volts pressure and a 
periodicty of 50, the capacity current came out at 9 amperes, the load 
current at 77 amperes and the amperes per square inch were 500. 
Therefore, the load current compared with the capacity currentr was 
more than eight times as much, and if Mr. Mordey's power-facto was 
correct theloss in thedielectric was only 14 per cent. of the full load, 
or if, taking what he considered to be the true power-factor, and 
which had also been mentioned by Dr. Fleming—-viz., 0°02, the loss 
in the cable was only 4 per cent of the full load. lu this latter case, 
the cable could be run for 16 hours at the full voltage without 10515 more 
euergy than would correspond to the heating of the copper in onc hour 
at full load. This ratio was a factor which had been entirely left out 
of the Pe per, but which he contended was just as important as the power- 
factor in determining the importance of this dielectric loss. With refer- 
ence to Mr. Mordey's choking device, he said tbat Mr. Mordey had not 
compared the loss in the choker to the loss in theline. "Taking the power- 
factor at 2 per cent., and 4 or 6 per cent. for the choker, the power lost 
iu the choker was two or three times the power lost in the line. 
Mr. Mordey had given a figure for the power-factor which nobody had ever 
obtained and which did not coincide with the best yet obtained, and 
therefore he agreed with Profs. Fleming, Ayrton and others. Although he 
personally bad not had the opportunity of testing long lengths of cable, he 
had tested a large number of condeusers, and had always found the power- 
factor varied between 0'025 and 0'015, and in a great majority of cases it 
was about 002. How was it then that Mr. Mordey had got this high 
result? He could suggest several possible explanations. But there were 
two points in the Paper upon which he would like information in 
Mr. Mordey's reply. Inthe early part of the Paper it was stated that the 
wattmeter used when testing the cable hac been specially tested on circuita 
of low power-factor. He was not going to disputs that at all, but it was 
quite possible for a wattmeter on a circuit of low power-factor to measure 
very nearly accurately, say, 0°02, if the circuit took a lagging current, and 
yet it was quite possible for the same wattmeter to read absolutely 
wrongly and even negatively if the circuit took a leading instead of a 
lagging current. Thus it was possible to have a wattmeter to read 
negatively on a condenser circuit, It was easily explained, and if the 


very low power-factor of a condenser were taken into account, they 
would see how it was. With а condenser,which had a power-factor 
of, say, 0°02, the phase difference between the volt current aud the 
ampere current was 88-4deg. ; it only differed from 90deg. by lideg. If, 
therefore, the lag in the volt coil was more than 14deg.—and this was a 
very small amount—the phase difference became not only 90deg., but more 
than 90deg., which meant that the wattmeter read negatively. He bad 
found it so experimentally. Therefore was there anything in the con- 
ditions of Mr. Mordey's test which would produce a lag of 14deg. or more? 
He thought Mr. Mordey must have had sometbing in the shape of a trans- 
former connected in the circuit with his wattmeter. At all events, 
perhaps he would mention whether he used a transformer or not. Ik this 
were во, the assumption usually made that the volts in the primary and 
secondary circuits were in the same phase was only approximately true. 
Under ordinary circumstances it was quite true that there was al ways a 
difference of 4deg. or 5deg. between the voltages, and if the load currents 
were anything like the normal load currents of the transformer the phase 
difference might be very considerably more, and such a difference could 
produce some very extraordinary results. He had tested a condenser, 
whose power-factor was perfectly well known, by means of a wattmeter 
to which a transformer was attached. He used a transformer of com- 
mercial size (not one like that in Mr. Mordey’s wattmeter, which was a toy. 
transformer), and which had no more magnetic leakage than was usual in 
good makes. It was aleo a machine of three-unit capacity, very much under 
loaded, and with comparatively small currents in the coils, and was tested 
under all sorts of conditions. But this was what had resulted: According 
to the way the transformer was connected up, the effect on the reading 
might be to increase or decrease it—make it negative or positive. Taking, 
therefore, a condenser whose power-factor was 0:02, he had obtained 
power-factors from +0:02 to +0°06 right up to +004. He had also 
obtained negative power-factors from — 0:007 to - 0°03. If the wattmeter 
was calibrated on a non-inductive circuit, the constant of the wattmeter 
would be wrong becauee of the influence of the leakage of the transformer. 
Under these conditions it was possible, when applied to a condenser, to get 
a negative power-factor of — 1:6, which was absurd —and which was absurd 
Lecause of the assumption made in the tests that the transformer voltages 
were in the same phase. "Therefore he imagined that the phase difference 
produced by Mr. Mordey's toy transformer would be serious, and he 
believed if that wattmeter were utilised to test a condenser the result 
would be negative. There was sufficient in the Paper to show that the 
instrument was erroneous. Mr. Mordey had pointed out that the constant 
of this instrument depended upon the frequency, but it could only depend 
upon this owing to the lag in the volt coil influencing the reading, and if 
this were so, it influenced it not only for frequency, but also for the power- 
factor it had to test. Therefore this was a useful instrument to test what 
was known, but it was not safe for anything not known. : 

Mr. J. SWINBURNE, speaking first of all on the question of putting а 
self-induction in parallel with a capacity, said he did not know that there 
was really very much question of priority of the general principle in thie. 
He did not think there could be, but Mr. Mordey had been hunting up the 
history of the subject and had come to him and asked what he knew about 
it, and, being unable to get any information, Mr. Mordey had been down 
to Silvertown and discovered there an apparatus which had been 
made by him (Mr. Swinburne) 10 years ago, but which he had forgotten 
all about. It was really a thing for testing cables with a small dynamo. 
There was & big self-induction, and the chokers took something like 
90 apparent units. Among other things Mr. Mordey hunted up was the 
Ferranti affair. But this had been put before the society as if the ques- 
tion of the Ferranticables had been solved by the various professors, and 
that the unfortunate engineera were in the dark, and did not know what 
they were about. But he happened to be writing a Paper for the Physical 
Society at the time of this Ferranti affair, and he stuck in av the end of 
this Paper what he believed to be the explanation. He had pointed out 
that there was а cable that had a capacity, and therefore took а current ; 
that there was а dynamo at the other end, and that the dynamo had 
armature reaction. They did not like to run the dynamo at 10,000 volts, 
but preferred 2,500, and then they put in a transformer to make it up to 
10,C0) volts. It was then found there was a very big capacity effect which 
disappeared when the transformer was taken out. The professors had all 
stated that it must be due to resonance. But if they would think of it, 
when the transformer was in circuit the dynamo was working with a 
quarter of its right field only and four times ita current. The result was 
that the reaction in the dynamo was enormous when the transformer was 
in, and when it was out and the dynamo was working at its normal current 
and strongly-excited fields, there was very little effect. Of course the 
traosformer had a slight effect due to its magnetic leakage, but this was 
small However, immediately that Paper was written there was au ugly 
rush of mathematiculists and professors to explain that the whole action 
was due to resonance. They did not even wait until the Paper was pub- 
lished, but assumed he had never heard of such a thing— could not possibly 
have heard of it—so that they explained in an elementary way what 
it was in case engineers did not know. The reason he had brought 
this up was because he did not want a discussion on chokers and capacities to 
degenerate into a discussion on professors and engineers. Lately engineers 
had been informed in the kindest and nicest possible way that they really 
were all a pack of incompetent duffers. But the professors ought to meet 
them a little and think a little more highly of electrical eugincers and not 
assume that they knew nothing whatever about the elementary mathe- 
matics of their subject. In the present case it was simply a case of buried 
knowledge. Mr. Mordey had brought prominently before the Institution 
certain things which were known no doubt to many people in a cloudy 
sort of way, but which were not brought prominently before the average 
electrical engineer, and if all Papers were idebarred from the Institution 
which would not stand the test of the Law Courts and patent suita, he 
was afraid there would be very little to read before the Institution, When 
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there was a Paper that had new things or things not well known like 
these, he thought they ougbt to thank Mr. Mordey and realise the great 
benefit derived from them. He next dealt with the question of the measure- 
ment of capacity in terms of current, which he said was an old thing from an 
engineering point of view. The old condensers he made were all measured 
in that way. Prof. Ayrton had stated that it was his suggestion, but it 
was the practice long before Prof. Ayrton suggested it, simply because, as 
engineers who had to deal with currents, they had thought it best to label 
the thing in currents instead of mierofarade. As to dielectric loes he did 
not think thie had been fully appreciated until quite lately, and he thought 
the credit for bringing attention to it was certainly due to Mr. Mordey 
whether his figures were accurate or not, Evidently there was some lose, 
and, apparently, considerable, but how considerable he did not know. It was 
a most important thing, and he remembered 10 years ago, when this subject 
was up before tbe Institution, to some extent pointing out the great loes 
in glass. Ав regards condensers, the power-factor of those mentioned by 
Prof, Ayrton had struck him as being very much higher when they were 
firat constructed than the figure given by Prof. Ayrton, but they might 
have deteriorated as they were very old now. In connection with hysteresis 
he mentioned that Maxwell bad an idea which seemed to have something 
init. He had pictured a dielectric which lost power, аз consisting alter- 
nately of condensers and resistances. Ifa lot of condensers and resistances 
were put in series, such an arrangement would stop a permanent current 
like a condenser, but it would give a loss under an alternating current 
corresponding to the loss in an ordinary dielectric. He (Mr. Swinburne) 
was of the opinion, however, that the actual loss in cables varied from 
cable to cable, and he did not believe that the same make of cable would 
be constant, because the dielectric loss in paper and such thiogs depended 
enormously on the question of moisture. In the present method of 
manufacturing cables, the moisture was not taken out as carefully 
as it might be; at the same time there was a chemical difficulty in 
getting all the moisture out of cellulose. It began to decompose 
before it was quite dry. There was one way of getting over the 
difficulty of dielectric less, which ought to be very pleasing to Prof. 
Forbes, and that was to use а low frequency. Ав regards the watt. 
meter, there was no real difficulty in making a wattmeter quite accurate. 
The way they were checked in the early days was by means of a two- 
phase dynamo. He connected up the leads of two resistances, then took 
a reading, and after that changed the connections, so that the coil that 
was on one phase was put on the other. If there was any error due to 
the dynamo not being quite accurate, or to it not being quite a quarter of 
& period out of step, this cancelled one, and only the error of ;the watt- 
meter was left. In dealing with wattmeters, great care should also be 
taken with the series resistance. The way he used to make them was, 
iustead of winding the coil doubly, to wind it with one layer, then turn 
the bobbin round in the lathe, and wind a second layer in the opposite 
direction. This was the easiest form of resistance for high prest ures, as it 
had no appreciable eelf-induction error and no capacity error. 

Mr. T. MATHER, in а communication which was then read by Mr. Cramp, 
sail: Mr. Mordey’s Paper has been useful in drawing attention to the 
importance of dielectric hysteresis losses in concentric cables. There are, 
however, several points in his Paper which cannot pass without criticism. 
The chief of these points is, that a concentric cable absorbs а considcrable 
umount of power when subjected to high alternating pressures, and since 
nearly half the Paper is based upon this alleged fact, it demands first place 
in the discussion. I may-preface my comments by saying that to avoid 
ambiguity I shall use the expressson volt-amperes instead of apparent. 
watts,” and restrict the word “ watts” to real power. Mr. Mordey says 
that cables havejpower-factors as high as 0°124, i.c., they waste, at light load, 
about one-eighth the vo]t-awperes supplied to them. It should be carefully 
noted that tbis number is the result of а single experiment on a single 
cable, and does not seem to have been repeated or checked by any inde- 
pendent method, and yet Mr. Mordey has the courage to base half his 
Paper on it, and work out tables of losses for cables of various capacities 
working at various voltages, as if his power-factor, 0'124, was like the 
“law of the Medes and Persians.” That this value 0°124 is far above 
the average is conclusively seen froin the number given in Table I. 
The loss found by Mr. Mordey is eo large that it would have been quite 
easy to measure it in several well-known ways, and, in my opinion, the high 
figures should not have been published until there was no doubt whatever 
about their substantial accuracy. For in effect, Mr. Mordey's result con- 
demns cables for high-pressure alternate-current working on the uncor- 
roborated evidence of a single specimen. How would Mr. Mordey like all 
his alternators condemned because the tests on a particular alternator of 
some other make showed, or seemed to show, it to be à very poor 
one? For even had the loss been what Mr. Mordey makes it out 
to be for the particular cable, it would still have been desirable 
to test many other cables before drawing generalised conclusions intended 
to apply to all cables. Ordinary wattmeters, and especially so-called 
"recording wattmeters," are very inaccurate at low power-factora 
unless special precautions aʻe taken to ensure the current in the 
pressure coil being strictly in phase with the applied P.D., so that 
Mr. Mordey's method of measuring the loes, even though his meter, 
as he asserts, had been tested at low power-factors, was not a very for- 
tunate one. À convenient method of measuring dielectric losses is to use an 
„ zronless" choker of inductance suitable for bringing the current in, or 
nearly in, phase with the alternator P.D., and using a moderately good 
wattmeter to measure the power in cable and choker. The loss in an 
“ironless ” choker can be found very closely by C?R, and the differences 
between С?Ң and the wattmeter reading gives the loss in the cable. Two 
arrangements are possible:—1. Cable and choker in parallel (Fig. 1) ап 
"jronless" choker being used, as suggested by Prof. Ayrton in The 
Electrician of Jan. 18. In this case a wattmeter suitable for high 
P.D.s must be used, and the current coil of the instrument placed in the 
alternator circuit. ВЕ A 


2. Cable and choker in series (Fig. 2) as suggested by me in The 
Electrician of Jan. 25. Неге а wattmeter suitable for low pressures 
will suffice, and only a low Р.Р. is required. As the alternator, cable and 
choker are in series the circuit is perfectly simple. The current coil of the 
wattmeter is, of course, included in the same circuit, and the pressure coil 
connected with the alternator terminale. In either arrangement it is 
desirable to use electrostatic voltmeters to show the pressure to which the 
cable is subjected. Results taken by these two methods as well as by 
measurements on the cable only, are given in Table I. ТРеге numbers 
have been obtained by Prof. Ayrton and myself assisted by Messrs. Caine, 
Denton, Henry. and Mair, students of the Central Technical College, to 


0:3 Amp. 


59 Amp. 


2150 Voite 
106 * 


Power Factor 0 023 


2030 Voits. 
100 ^. 


Power Factor 0:023 


Fic. 3. 


Dielectric Hysteresis Tests at the British Insulated Wire Co:nyany's 
Works, Prescot. 


whom our best thanks are tendered. Each value of the power factor thus 
given is the means of a large number of Consistent observations, and 
obtained in some cases, in totally different ways. There is, therefore, no 
doubt whatever as to the accuracy of the results. 


Table I.— Dielectric Hysteresis Losses of Long Cables. 


: P. D. in Fre- | Power 
Material. volts. | quency. factor. Maker: 
Oiled paper .... 2,017 100 00247 British Insulated Wire Co. 
I yc eae aha 2,0050, 71:5 0027 | Callender & Co. 
Indiarubber ............ 2,000 105 0:028 | Silvertown Co. 


Indiarubber, County ore 
of London cable | 2,280 100 | 0`029+ T T 


Mr.. Mordey's Experiments. | 
| 
100 , 0124 


| 


It is significant to notice that Mr. Mordey's tests on the County of 
London cable gave a power factor more than 400 per cent. larger than our 
value. The figure 0-089 obtained in our tests on the same cable is the mean 
of no less than 16 separate experiments made in the three different ways, 
shown in Figs. 1, 2 and 3, none of which differed from the mean (0:029) by 
more than 1 in the third decimal place. Hence we conclude that 
Mr. Morde s results are hopelessly inaccurate, and should not be applied 
in any case. | 

Turning now to the secondary parts of ће Paper, І may remark that 
there is no novelty whetever in measuring capacities by alternating cur- 
rents, nor iu supplying the idle currents of cable by inductances or 
chokera. Both have been common knowledge for the past 10 years. 
Mr. Mordey's treatment of сарасібу measurements is very unequal in the 
detail given. For example, he considers it necessary to tell engineers 
who have not hitherto considered the subject" that the unit of capacity 
is the farad, and that it is too large for practical purposes. He then state: 
that "the charging current for a cable is easily found if we know the 
capacity of the cable," and gives the formula :—Capacity current in 
amperes = volts x periods per second x microfarads x 27/1,000,000. No hint 
or word of caution is added (except an obscure note on page 469) to remind 
these engineers that the current taken by a cable depends very largely on 
the ware form of the alternator and on the load under which the machine 
is working. Then follows the etatement that one microfarad takes ("0288 
ampercs at :2,000 volts 50 cu, and a suggestion that station engineers should 
haveammeters graduated in microfarads. How puzzled the poor engineer who 
requires to be told about the unit of capacity would be in, making capacity 

Low- pressure cables tested at over 2,000 volta. 

t Tested in three different ways with very concordant resulta. 


G 


Indiarubber, County 
of London cable... } | 2,040 


--—. ———— — — — — — —— 
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measurements by such a method to find that a particular cable had all 
sorts of capacities depending on the time of day at which his measure- 
ments were taken, for (as Dr. Fleming has well shown in the case of the 
large alternators belonging to the City of London Company) the wave 
form of the } ressure supplied depends on which alternators are being ured, 
and on the load under which they are working. The differences in 
capacity current as dependent on wave form is well illustrated by the 
following table taken on condensers of some 60 microfsrads :— 


Table I.—Capacity Currents as influenced by Wave Form. 


| | арау | 
А ‚ Frequency Current at rom True 
Machine used. н. ; 100 volts. | FA 10 capacity. 
| | Vaan : 
Ferranti alternator ...... . 100 3˙0 amps. 47:8 mfds, | 49:4 mfds. 
Pyke & Harris alternator 100 46 „ 52 „ " 
Wenstrom converter...... | 45 118, 451, 
is - гра 58 169 „ |465 „ ji 
Gramme converter ...... 25 077 445 „ | » 


' ў i 
Table III. Effect of Load on Capacity Current. 
Pyke and Harris Gk w. alternator run at constant speed and constant Р.Р, 
| 


Capacity | Capacity from | 


Frequency. Load current Й True 
n. in amperes. 8 | = An | capacity. 
10 | 00 | 46 | 732mfds. | 494mfds. 
» | 0°6 45 716 „ s 
А | 12 4:35 | 693 „ з 
» | 55 3°95 629 „ ) 
» ; 70 56 573 „ i 
» 155 3˙3 525 „ 3 
n 500 5:2 509 „ » 


à 


These tables show capacities differing by 53 per cent. according to the 
alternator used, and with the same alternator differently loaded by 
putting lamps in parallel with the condenser, а change of nearly 50 per 
cent. These are by no means extreme cases. As the wave form of most 
alternators differs considerably according to load and is greatly affected, by 
putting in circuit a capacity, it will be seen how utterly impractical is 
Mr. Mordey's idea of graduating ammeters in microfarads, unless a minute 
specification of the wave form is made. With the first method used at 
Prescot, when the choker and cable were in parallel and the pressure sup- 
lied direct from the machine, we could not reduce the alternator current 
below 5 amperes, when about 6 amperes went through the coil, and about 
6 amperes into the cable, no matter at what frequency the alternator was run, 
the machine being a Mordey's so-called “sine wave alternator.” But when 
the 2,000 volts supplied by the alternator was first transformed down to 100, 
and then up again to 2,000, and a choker also inserted, the current supplied 
to the arrangement shown in Fig. 1 went down to about 0°$ amperes 
at 106 frequency. Hence the Mordey alternator does not give a pure sine- 
wave, and it was necessary to ineert the transformers and choker to reduce 
the higher harmonics. Mr. Mordey’s own experiments point to the same 
conclusion. The subject of chokers for supplying the idle currents to 
cables is dealt with and the design of a choker given. In my opinion the 
use of iron in a choker for such a capacity is a great mistake. The late 
Mr. Gordon, in the early eighties, showed at Paddington how not to make 
chokers, and a few years later Mr. Swinburne brought out a greatly 
improved choker in the shape of his “ Hedgehog transformer. He opened 
the magnetic circuit and used only a small amount of iron, and yet 
Mr. Mordey brings out a choker in the beginning of the twentieth century 
with a large amount of iron and a power-factor as large as 0'041 for one of 
12,000 volt-amperes capacity. Surely this is a serious retrograde step. 
Everyone knows that a closed magnetic circuit in à choker is very wasteful 
of power, for the power-factor is usually of the order 0°6 or 0'7 for trans- 
formers on no load. Opening the magnetic circuit, although it necessitates 
rather more copper, greatly improves the power-factor, and the more open 
the magnetic circuit is the smaller the factor becomea. The logical con- 
clusion to which these considerations tend is, remore the iron altogether, 
and the power-factor is reduced to a small value. The numerical magni- 
tude of the power-factor depends on the amount of copper put in the coil, 
and may, in fairly small chokers containing about lCOlb. of copper, be 
reduced to about 0°02 at 100 W and 12,000 to 15,000 volt-amperes. On 
the table before you is the choker that has been used in most of the 
dielectric hysteresis tests shown on Table I. A comparison between 
Mr. Mordey's choker and the “ ironless one is given in Table IV. 


Table IV.— Comparison of 12,000 volt-amperes Chokers. 


Mr. Mordey's „ Ironlesa | Ratio. 


= choker. choker. 
Total weight ............................. . 2601lb. 92:5lb. 28 
Weight per kilo-volt-ampere............ 22lb. 771b. 2'8 
Loss at 2,000 volts 100 periode... . 500 watts 250 watts 2'0 
Power factor at 2,000 volts 100 periods | 0:041 0021 19 
Cooling surface per wat ess... | l'2sq.in. | 17 sq. in. 07 


— —— AAA —XPe pean 8 | 
The “ironless ” choker contains 81lb. of No. 14 copper wire, has a total 
weight of 92110., an inductance of 0°53 henry, and a power factor of 0:021 


* Machine sparking a little at commutator. 


at 2,000 volts 100 ^) (when warm). In predetermining the winding, cal- 
culation gave the number of turns as 1,567, and after winding it was 
found that 1,348 turns gave the required inductance, You will therefore 
see that calculation, taken in this case only to a first approximation, gave 
a result true to within 14 per cent. In the coil before you we have a 
choker not much more than a third the weight of Mr. Mordey's having half 
the loss, about half the power factor and a greater cooling surface per watt, 


whilst the simplicity of construction is such that the cost must be con- 
siderably leas, Much more might be said on the subject of chokera of fixed or 
variable inductance, but these matters I hope to bring forward in a separate 


Paper on which I am now engaged. My sincere thanks are hereby tendered to 
the following gentlemen for the facilities and assistance so kindly given:— 
Prof. Ayrton, Mr. Duddell, Mesers. W. Gray, Б. К. Gray, Stuart Russell, 
and Mr. Grafton, of the Silvertown Company ; Messrs. T. Callender, J. Cal- 
lender, and Mr. Goodman, of Callender's Cable Co. ; Mr. С. Н. Nisbett, of 
the British Insulated Wire Co.; Меввгв. Sparks, Smofit, Dallas, and 
Butler, of the County of London and Brush Co. ; Messrs. ҮҮ, Cramp, W. Н. 
Hainsworth, T. L. James, W. Templeton, and T. R. Sowerbutts, my 
colleagues at the Central Technical College ; and Messrs. Ablett, Blenner- 
hassett, Duncalfe, Fasola, Griffin, and Harrold, students of that Institution. 


(To be concluded.) 


ELECTRIC TRAMWAYS AND EARTH RETURNS. 


The secretary of the London Chamber of Commerce has sent us a 
copy of the circular referred to by Mr. George Livesey at the meeting 
of the South Metropolitan Gas Co. last week. This circular, he 
points out, shows more fully than the reports of Mr. Livesey's speech 
what is the actual position so far as the Chamber is concerned. The 
circular was sent to promotera of tramway and light railway bills 
and provisional orders through the medium of the Electrical Trade 
Section of the Chamber, and, it will be seen, merely supports regula- 
tions already laid down by the Board of Trade, after fall discussion 
and inquiry, which it is desired shall be embodied in any regulation 
during the coming session. Such regulations were only arrived at 
by a Joint Committee of both Houses after hearing the fullest repre- 
sentations from the gas, water, and electrical interests. The fact is 
that an attack is now being made upon the electrical industry by 
the gas and water companies, and not vice versa, as suggested by 
Mr. Livesey, assuming, of course, that the reports of his speech. are 
correct. So far from the Chamber being only willing to * take up 
the cudgels on behalf of one particular industry," it may be pointed 
out that, if the gas and water companies wished to utilise the 
machinery of the Chamber in the same way as its electrical section 
has done, similar facilities would be afforded to them, as the organisa- 
tion of the Chamber expressly provides for the furtherance of 
sectional interests when desired. 


[Copy or CincurcaR.] 
Botolph House, Eastcheap, London, E.C., 
February 8, 1901. 
EARTH RETURNS, &c.: JOINT COMMITTEE CLAUSE. 


Deak Sin: At the last meeting of the Electrical Trades Section of this 
Chamber I was requested to write you with reference to the contemplated 
action of the associated gas and water companies if connection with what 
is known as the Joint Committee Clause.” You will remember probably 
that prior to 1893 the telephone companies were in the habit of opposing 
all tramways companies seeking electrical powers with the object of obtain- 
ing & clause absolutely protecting the telephone companies' wires. In 
many cases such a clause was given by promoters to avoid the great 
expense of fighting the Telephone Company, and when the question was 
fought committees gave varying decisions. In 1895 a Joint Committee of 
the two Houses of Parliament was appointed to consider the whole question, 
and by the terms of reference the question of interference with gas and 
water pipes by electrolytic action, as well as that of interference with 
telephone wires, was referred to the Committee. 

The report of this Committee is, no doubt, well known to you. Ав 
regards electrolytic action, the decision was contained in the following 
clause, which is now inserted in all bills and orders authorising the 
construction of tramways and light railways :— 

47. The carriages used on the railway may be moved by animal power or 
mechanical power, subject to the following provisions (that is to say) :— 

(a) No mechanical power shall be used except with the consent of, and 
according to, a system approved by the Board of Trade : 

(b) No animal power or steam locomotives shall be used except with the 
consent of the local authority, and of the road authority, but that consent 
shall not be unreasonably withheld, and any question which arises as to 
whether such consent is unreasonably withheld shall be referred to 
arbitration under this order. 

49. The following additional provisions shall apply to the use of electric 
power under this order, unless such power is entirely contained in and 
carried along with the carriages (that is to say) :— j 

(1) The company shall employ either insulated returns or uninsulated 
metallic returns of low resistance. 

(2) The company shall take all reasonable precautions in constructing, 
placing, and maintaining their electric lines and circuita and other works 
of all descriptions, and also in working the undertaking so as not injuriously 
to affect by fusion-or electrolytic action any gas or water pipes or other 
metallic pipes, structures or substances, or to interfere with the working 
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of any wire, line, or apparatus used for Ње purpose of transmitting electric 
power, or of telegraphic, telephonic, or electric signalling communication, 
or the currents in such wire, line, or apparatus. 

S) The electric power shall be used only in accordance with the Board 
of Trade General or Special Regulations and in such regulations provision 
shall be made by the Board of Trade Special Regulations for preventing 
fusion or injurious electrolytic action of or on gas or water pipes, or other 
metallic pipee, structures, or substances, and for winimising as far as ів 
reasonably practicable injurious interference with the electric wires, lines, 
and apparatus of other parties and the currents therein, whether such lines 
do or do not use tbe earth as a return. 

(4) The company shall be deemed to take all reasonable precautions 
against interference with the working of апу wire, line. or apparatus it and 
so long as they adopt and employ, at the option of the company, either 
such insulated returns, or such uninsulated metallic returns of low resist- 
ance and such other means of preventing injurious interference with the 
electric wires, lines and apparatus of other parties, and the currents therein, 
as may be prescribed by the Board of Trade Special Regulations ; and in 
prescribing such means the Board shall have regard to the expense 
involved, and to the effect thereof upon the commercial prospects of the 
undertaking. | 

(5) At the expiration of two years from the commencement of this order, 
the provisions of this section sball not operate to give any right of action 
in respect of injurious interference with any electric wire, line or apparatus, 
or the currents therein, unless in the construction, erection, maintaining 
and working of such wire, line and apparatus, all reasonable precautions, 
including the use of an insulated return, have been taken to prevent 

njurious interference therewith and with the currents therein by or from 
other electric currents. 

(6) If any question arises between the company and any other party 
with respect to anything hereinbefore in this section contained, that quea- 
tion shall be referred to arbitration under this order. 

(7) In thia section the expression “ the company " includes any company 
or person owning, working or running carriages on the railway or on any 
portion thereof. 


The gas and water companies are now endeavouring to get the various 
authorities to depart from this clause, and to have the following clause 
i ted :— | 
ш (Extract from Wrexham Tramways d T 

Notwithstanding anything contained in the Wrexham District Tram- 
AUN Act, 1873, 55 the Wrexham District Tramways Order, 1899, the 

romoters shall be- liable for апу loss or damage to the water mains or 
P pes of the Wrexham Water Works Co., resulting from fusion or electro- 
lytic action caused by any currents generated or used for the purposes of 
electric traction on any of the tramways authorised by the said act or 


order. 


The prejudicial effect of this and its far reaching consequences upon the 
electrical traction industry will be seen at once. | 

It is rnost desirable that no ргошо{ега should give way upon the point or 

ree to any modification of the Joint Committee Clause, and arrangements 
nen being made to fight a test case during the ensuing session in the general 
interests of the electrical industry. — | ; : 

The Electrical Trades Section of this Chamber is prepared to give advice 

d assistance to all interested in the question, and 1 shall be glad to hear 
that you agree with the views of the section and will co-operate with it in 

Ф 4 f. 
effecting з ые your reply, I am, Dear Sir, yours faithfully, 
Kenric B. Murray, Secretary. 


EM ¶ ??: ĩp“P᷑ꝑññ А 


THE CHISLEHURST MOTOR-CAR TRIALS, 


i counts of the recent electric motor-car trials at Chislehurst 
e in our columns (see The Electrician, November 9, 
гате „а 25, 1900). The judges’ report, now issued, is to а large extent а 
E etition of what we have already published, but we append below some 
of UN ir additional remarks :— | 
Distance Trials.—The first and last days’ runs were arranged во as to 
-ce the heavier cars an opportunity of showing what they could do, the 
Rive n each occasion being for an unlimited distance, the driver to declare 
d baerver when the run was to be considered as finished. The distances 
to the ве tests are given in the table in next column, and also the units 
The latter figure, however, has been omitted in the case of 
s run, because it was ани to soetan 19805 much the 
- ined on starting out. orts were made to obtain a record 
к * during the run, but the results were considered 
of t liable and have consequently been disregarded. 
ни: no: doubt of value in an electrically-driven car that tbe speed should 
rides ble of reduction on heavy grades, to as to relieve the battery as 
ре сере з possible from large overloads. Efforts were made during the 
muen.” ascertain the currents taken by the different cars on certain 
tests tO Such observations are only of value if the corresponding speeds 


run in the 
r mile run. 
the first day 


grad: E Lan and tbis it was во difficult to do that the current readings have 
are ЕД А ` 

blished. 
Hob p eh The batteries used were of different types. That driving 


as peculiar in many respects, the time required to charge being 
arkably short. This is a feature of importance. On the other hand, 
~- dges have had no opportunity of ascertaining what loss these or any 
the ju с ells show during an interval between charging and discharging. 
of the battery renewals were rendered necessary by the excessive currents 
Cn on the hills, and might no doubt have been avoided by a better 
Lak 


tem of control. The arrangements for coupling up the cells were 
sys 


‘Electric Car Trials. Chislehurst, November 6, 1900. 


— —-— 


No. of ear. 1 n | ms 
No. of passengers carried .. ......... 2 | 2 4 2 
Weight of car including passengers 48 5 cwt., 30} сті. | 184 cwt. | 261 cwt. 
Ditto battery in lbs, ..... . . | 3,300 | 1,416 | 756 | 1042 
Ratioweigbtofbatterytototalweight 06  ; 0414 0365 03 
Normal voltage ....................... 150 | 615 80 806 
Tuesday's run, miles 509 55 25 554 
Average speed, miles per hour ...... . 10:92 8:25 12 75 
Open circuit volts, beginning ...... ' 158 60 Not 86 
Ditto end of run . . 128 45 giren. 71 
Tuesday night's cbarge, units 654 | 269 ' 116 | 165 
Wednesday's run, miles . 241 217 214 213 
Average apeed, miles per hour ...... | 12 8:8 1125 8:5 
Ditto up Knockholt, ditto. 8:34 | 6:52 9:66 5'78 
Open circuit volts, beginning ...... 156 615 Not Not 
Ditto end of run TEN S 59:5 given. | given 
Units per mile run, based ‘on pre- 
vious night's charge ............... _ 259 1:235 0533 | 0757 
Wednesday night's charge, unita... 597 19:9 9:0 141 
Thursday's run, miles 291 291 291 | 29+ 
Average speed, miles per hour 12 8:3 868 | 763 
Open circuit volte, beginning ...... 158 60 Not ' 86 
Ditto end of run ...... к eae 48 given. 80 
Units per mile, based on previous | 
night's charge . 2:04 0:682 | 0:508 ' 0:482 
Thursday night's charge, units...... 518 . 198 86 148 
Friday's run, mil0e 60 14$ 17* | 453 
Average speed, miles per hour ...... 98 7:2 11:5 T4 
Open circuit volts, beginning ...... 153 60 Not 86:5 
Ditto end of run ...... | 100 55 given. 54:5 
Units per mile, based on previous 
night's charge ‚ 0:865 1:34 0505 0414 
Total milesge for four гипз ......... 1724 984 91 1201 
Average speed, miles per hour ...... ' 1097 | 822 10°75 7:66 
Best day's run, miles 60 | B 2025 35°75 
Miles per cwt. of саг .................. | 1242 1:09 1:58 1:56 


E. Ball-bearing on motor shaft broke, preventing longer run. mE 
М№оте.-– No speeds in excess of 12 miles an hour are recognised or entered. 


— 2 
—— 


extremely bad in some of the cars, aud could hardly fail to cause trouble 
on a long run. Besides the renewals of the cells above referred to, several 
small failures of parts were noted, which are recorded in the extracts from 
the observers' log books. 

Recupe ration. — Much Lad been expected from recuperation, whereby the 
motors act as generators in descending a hill and return current into the 
battery. The experience of the observers, however, was unanimously to 
the effect that this action really amounted to very little in practice. 
Considerable currents were no doubt returned, but for such short intervals 
of time that the saving of energy was practically nil. An indirect 
advantage of recuperation may perhaps be found in the case of those 
batteries which tend to become polarised. In such cases a return current 
no doubt has a beneficial effect in depolarising the plates. 

Passenger Accommodation, —Some of the cars which ran were capable of 
carrying four passengers, or three with the driver, but car No. 12 was the 
only one which actually did so. In a few instances one or more of the 
passengers had to dismount on the hills. 

Cost of Running.—The cost of running, so far as current is concerned, 
may be arrived at by reference to the table, where the number of units 
per mile run is given. The price paid for current at different stations 
varies from 2d. to 8d. per unit. 

The judges are of the opinion that tbe weight of the respective cara 
should not be credited to them in forming an opinion of their merits, and 
they have therefore not given any figures showing the unite of electrical 
energy used per ton-mile. They consider that the number of units per 
mile run is a fairer estimate of the capability of the cars, since the heavy 
cars had ample opportunity of showiug wbat they could do on the 
runs of unlimited distance. The judges have, however, refrained from 
attempting to class the cars in order of merit and have confined their 
efforts to stating, in a way easily accessible for reference, the actual 
observations made during the trials, believing that this course’would be 
the most serviceable. They wieh, however, to call attention to the excel- 
lent record made by car No. 12. This car weighed only 184 cwt., with 
7 ewt. of battery, and while carrying four persons made a high average 
speed on all the trials and the highest speed in ascending Knockholt Hill. 

Mr. Llewellyn Preece's Services. — The judges wish to place on record 
their thanks for the valuable services of Mr. Llewellyn Preece and his 
staff. Mr. Preece and his assistants not only controlled the arrangements 
for recording current supplied to the various cars, but prepared from the 
records taken at Chislehurat curve-charte and tabulated matter, copies of 
which were furwarded to every member of the judges’ committee before 
their meeting. The work, which has been very considerable, has been 
excellently carried out. | 

Mr. Hanning.—The engineer of the Chislehurat electric light station, 
Mr. Shakespeare Hanuing, was indefatigable in his efforts to provide ratis- 
factory charging arrangement, and spared no pains or self-sacrifice iu order 
E ensure efficiency. The judges’ committee here record their thanks to 
iim. 

The Honorary Observers.—The judges’ committee also thank the gentle- 
men who acted as observers. Their task was neither light nor pleasant, 
requiring, as it did, constant attention and frequent records throughout 
Journeys made during far froin pleasant weather, 
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Mr. Henry Edmunds was good enough to lend his 6-horse car for the 
pur poses of selection of routes. 

Mr. Harmsworth kindly lent his 6-horse car for the purpose of the 
examination of the roads selected for the electric trials. 

The report is signed— C. V. Bors, C. A. CARTS- WILSON, Huen ERAT 
Harrison, Н. C. L. Ногрем, W. Н. PREECE, DAVID SALOMONS, Br., JAMES 
SWINBURNE, ALEX. P. TROTTER. 


The сага referred to above were :— 

l. The British and Foreign Electrical Vehicle Co.'s “ Powerful”: A 
Kriéger car for two persons, with Leecoll batteries, type 30 E. E. 60 cella, 
and Postel-Vinay motor. 

11. A similar car, but with a four-pole enclosed series motor. 

12. A "Still" car by the Canadian Electric Motor Co. for four persons, 
with “Ideal” battery and Still Motor Co.’s motor. 

13. The Electrical Undertakings’ car for three or four persons, with 
Leitner battery and Lundell motor. | 

We bave already published descriptions of all these. 


CORRESPONDENCE. 


CAPACITY IN ALTERNATE.CURRENT WORKING. 


TO THE EDITOR OF THE ELECTRICIAN. 

Siz: In the tests made at Silvertown and Prescot on 
dielectric losses, instead of arranging all the drums of cable 
merely in series, we tapped the inner and outer conductors at 
several points along the length so as to reduce the copper loss 
in the cable to a negligible amount, and thus get a more exact 
value of the hysteresis loss. 

In testing the laid cable of the County of London Company 
on Thursday, the 14th inst., it was, of course, impossible to 
reduce the copper loss in the way mentioned above, and the 
number given by me at the meeting of the Institution of 
Electrical Engineers for the power factor of that cable— viz., 
0:038—ineluded the copper loss. Making, however, the 
necessary corrections for the copper losses in cable, leads, and 
instruments, the power factor for dielectric hysteresis alone is, 
I find, reduced to as low a value as 0:029, a number in close 
approximation to the 0:028 which we obtained at Silvertown 
on February 18% on another long indiarubber cable.— 
Yours, &c., T. MATHER. 

London, Feb. 19. 


LEGAL INTELLIGENCE. 


Bailey v. George. 


At tbe Gloucestershire Assizes last week, Messrs. S. G. Bailey & Co. 
(Ltd.), manganese and carbon merchants, Stroud, sued W. J. George (Ltd ), 
of Birmingham and London, electrical and chemical apparatus manufac- 
turers, for 100,000 carbons at 50s. per 1,000, and 100,000 carbons at 138. per 
1,000, or alternatively damages for an alleged breach of contract. By consent 
the case was tried by the judge (Mr. Justice Day).  Plaintiffs claimed 
that they received a verbalorder for the goods, part of which order was 
executed. For the defence it was contended that no order was given, 
although defendants did agree to take a quantity of a certain carbon, the 
price of which was very much iu their favour. They admitted receiving 
2,000 carbons, but said that the price agreed upon was 48e., not 50s. 

The JUDGE said he did not think he could make defendants liable for the 
unbusinesslike ways of plaintiffs’ servants, For so large an order as the 
one now in dispute there should have been an agreement in writing. At 
the same time he did not think defendants had paid sufficient into court 
(£47. 178. 11d.) They should take another 2,000 carbons at 50s. per 1,000, 


with costs, and for the plaintiffs on the agreement to accept 4,000 carbons 


at 508, per 1,000, with costs on that issue, No general costs of the action 
would be allowed. 


| Hull v. London County Council. 

This case came before Justices Bruce апа Phillimore on saturday for 
reeerved judgment on an appeal by plaintiff from the decision of the magis- 
trate at Clerkenwell (London) Police Court, who convicted him under an 
information preferred by the defendant Council on the charge of unlawfully 
extending & projcction beyond the general line of buildings in Seven 
Sister s-road and Campbell-road, Islington, without tbe Council's permis- 
e10n, contrary to scc. 75 (8) of the London Buildings Act, 1894. Appellant 
had entered into an agreement with an advertising agent to let a position 
covering the corner first-floor window of his premises for the erection of 
an electric advertising sign at a yearly rental of £20. The electric adver- 
tisement sign was put up and connected to a wooden case with a glass 
front, the case being attached to the external wall of the premises by iron 
brackets, а space of 6in. intervening between the back of the case and the 


wall, and a portion of the apparatus working the sign being within the 
room on the first floor. The sign measured 10ft. 6in. in height by 7ft. in 
breadth. and, including the iron brackets, projected 16in. beyond the 
external wall of the premises. The corner of the shop front, which was 
below the sign, projected 20in. beyond the external wall of the premises, 
во that the sign projected Ain. less than the existing projection of the cornice. 
The sign did not project over the highway. In March, 1900, a notice 
was served on the appellant requiring him to comply with the law ; and 
charge complained of was lodged on the following May 17, the offence 
having been, it was alleged, committed on or about Dec. 19, 1899, the date 
on which it was brought to the attention of the Council. The magistrate 
found, as а fact, that the sign did project beyond the general line of 
buildings in the streets as defined by the superintending architect, and 
held that the offence was а continuing offence, hence the present appeal. 

Their Lordships now held that the sign did not constitute a projec- 
tion within the meaning of the section, and further, that the prosecution 
for the alleged offence was barred by lapse of time under section 11 of 
the Summary Jurisdiction Act, 1848. The conviction was therefore 
reversed, and the appellant awarded the costs of the appeal. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— OE 
APPOINTMENTS VACANT AND FILLED. 


Lincoln Corporation require an engineer and manager for their 
electricity works. Ап advertisement contains further particulars, 
and applications must be sent to the deputy town clerk (Mr. W. T. 
Page, jun.), 5 and 6, Bank-street, Lincoln, by 10 a.m. March 11. 

А third shift engineer is required for the Stepuey Borough Council 
electricity works. Applications to engineer (Mr. W. C. P. Tapper), 
27, Osborn-street, London, E. See advertisement. 


Woolwich Borough Council require a clerk in their electricity 
department. An advertisement gives some additional information, 
and further particulars can be obtained from the borough electrical 
engineer (Mr. J. B. Mitchell) Council Offices, Maxey-road, Plum- 
stead. Applications to town clerk (Mr. Arthur B. Bryceson), Town 
Hall, Woolwich, by noon 25th inst. 


The Council of the Institution of Electrical Engineers require an 
accountant-clerk. An advertisement gives further particulars, and 
applications must be sent to the secretary (Mr. W. G. McMillan), 
28, Victoria-street, London, S. W., by March 9. 


Ап outside manager and engineer is required for a large power 
distribution system 1n the North of England supplying three-phase 
high-tension current. See advertisement. 


A motor inspector is wanted by the Bradford зүн 
Applications to city electrical engineer (Mr. R. A. Chattock, М.Т. E. E.), 
Town Hall, Bradford. See advertisement. 

Manchester Electricity committee require a shift engineer. Ап 
advertisement gives additional particulars, and applications, addressed 
S chairman, inust be delivered at the Town Hall, Manchester, by 

arch 4. 


А firm of dynamo and motor and electrical crane makers require 
a first-class man fo take charge of the electrical department. An 
advertisement gives some further particulars, and replies have to ba 
sent to N. T. S., Electrician office. 

The British Electric Traction Co. are prepared to admit a limited 
number of qualified students as pupils. See advertisement. 

The directors of the Isle of Thanet Electric Tramways and Light- 
ing Co. require an electrical engineer to take charge of their power 
station and electric lighting business. Applications to secretary, 
74, Cheapside, London, E.C., by noon Feb. 27. 

Bath Electric Lighting committee require an electrical engineer. 
Applications to chairman, 3, Wood-street, Dath, by 28th inst. 


At the adjourned meeting of the Manchester City Council on 
Wednesday the appointment of Mr. G. F. Metzger, city electrical 


: engineer at Bath, as chief electrical engineer to the Corporation, at a 
making £50. He fouud for defendants on the main issue as to a contract, | В : Б р ; 


salary of £800 per annum, was approved. 

Mr. L. D. Price, engineer of the Central London Railway, has been 
appointed cbief assistant electrical engineer at Manchester at a salary 
of £500 per annum. 

Mr. А. Davis, of Manchester, has been appointed electrical clerk 
of works at the Winwick Asylum of the Lancashire Asylums Board. 


Mr. T. H. U. Aldridge has been appointed municipal electrical 
engineer at Shanghai. The appointment was alvertised in The 
Electrician for Jan. 4. 


In consequence of the resignation of Mr. E. W. Dunton, Mr. P. J. 
Watts, assistant engineer at Manchester, has been appointed borough 
electrical engineer at Whitehaven at a salary of £250 per annum 
with an additional £50 for the instruction of pupils now engaged at 
the works. 

Mr. Charles F. Parkinson has been elected, out of 50 applicants, 
to the position of burgh electrical engineer at Paisley in succession 
to Mr. Francis Teague, who recently resigned. 
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j American Exports in 1900.—The export of electrical machinery 
rom America increased from $3,000,000 in 1898 to $5,225,000 in 
1900 out of $6,788,000 worth of scientific instruments, ee 


telephones and telegraphs. $1,000,000 worth came to the Uni 
Kingdom. 


Association of Chambers of Commerce.—At the forthcoming 


annual meeting of the Association the following, among many other 
resolutions, will be submitted :— 


Urging His Majesty's Government to complete arrangements for elec- 
trical communication of the lighthouses and lightships of the United 
Kingdom with the telegraph system of the kingdom, either by cable or by 
wireless telegraphy ; and, in addition, the establishment of day and night 
signal stations at important points on the coasts, such as the Fastnet and 
the S malle.— (Proposed by the Liverpool Chamber.) | 

That immediate efforts be made and actively continued until all parts of 
the Empire have lines of telegraphic communication with each other as 
well as with the mother country, without such lines passing through any 
foreign countries or possessions.—( Newcastle and Gateshead Chamber.) 


That every reasonable support be given by the association to the Imperial 
Telegraph Committee of the House of Commons in their efforts to promote 
inquiry into the questions of telegraphic communication between the 
different parts of the Empire, and the charges for the same, with a view to 
increased efficiency and economy in the telegraph service for commercial 
purposes ; and also into the cable arrangements for Imperial defence.— 
(Lircrpool Chamber.) 

That, in view of the growing trade of this country with the continent of 
Europe, and of the active competition for such trade, the Government be 
strongly urged to establish additional and improved telegraph and tele- 
phone cables between the United Kingdom and the Continent, and to 
arrange for more direct wires to tne principal European centres of 
commerce and manufacture.—( Liverpool Chamber.) 

'That, considering the great inconvenience caused to the general public, 
and especially to mercantile men, by breakdowns of telegraphic communi- 
cation, the Post Office be urged to continue northwards the main under- 
ground cables now laid between London and Biriniogbam.— (Edinburgh 
Chamber. ) | 

That to meet the pressing requirements of trade, а more efficient tele- 
graphic and telephonic service between the commercial and manufacturing 
centres of the United Kingdom is imperatively necessary ; and that in 
certain districts the usefulaess of the trunk telephone service ia much 
impaired by its inadequacy to meet the demande made upon it, and that, if 
increased facilities were provided, and the delays at present experienced 
in obtaining communication avoided, the volume of telephone business 
would be immensely increase.—( Liverpool Chamber.) 

That the &ddre:s (not exceeding four words) should be allowed free of 
charge in all British and colonial telegrams, and that telegraphic commu- 
nication should be extended to rural districts where practicable.—( Wuke- 
field. Chamber.) Au 

That the cost of commercial telegrams and registration fee for tele. 
graphic addresses should be reduced, and that, if the funds at the disposal 
of the department are not otherwise sufficient, it would be expedient to 
revise the existing arrangement with regard to Press messages, which at 
present entail a heavy loss to the revenue. (Cardiff Chamber.) 

1. That serious injury is inflicted upon British and colonial industry and 
commerce in consequence of certain grave defects in our patent laws. 2. 
(a) That an applicant should be eatitled to claim in one patent only one 
invention. In patents which cannot be defined by drawings he should 
furnish, if demanded by the Patent Office, specimens of ingredients 
and of the patented article sufficient in quantity for the purpose 
of experiment. (L) That every patentee should mark each article 
or each package in which the article is made up aud sold with the 
word '* patented," together with the day and year of the patent; and (с) if 
the article consists of a mixture of which a part only is patented this fact 
should also be stated. 3. That provision should be made for granting 

tenta of addition, free of charge, to a patentee for improvements in his 
original patented invention, such additional patents toexpire simultaneous ly 
with the original patent.—( Manchester Chamber.) 


na (Ireland).—The question of lighting has been under 
„ it has been decided to take a plebiscite as to whether 
electric or gas lighting shall be adopted. | 


— The Electric Light committee presented a report to the 
5 Tuesday, 5 the expenditure of about £11,000 
additional on extensions of the electricity works, but as Mr. G. F. 
Metzger, the city electrical engineer, is going to Manchester, the 

mmittee withdrew the report for the present. 

are a special meeting of the Electric Lighting Works committee, 

Monday, Mr. G. F. Metzger handed in his resignation as city 
ele trical engineer, in view of his үшин at Manchester. The 
Sad ation was accepted, but Mr. Metzger applied for permissicn to 
DUE at once, as he was urgently wanted at Manchester, and the 
leave ittee, whilst congratulatiug bim on his appointment, were of 
сов that he ouid ot lay down his management until his 
орт or had been installed, and а sub-committee was appointed to 
ора for the appointment of а successor. 


tealing Telephone Wire.— At the County of London 

сае A кош, before Мт. W. R. M'Connell, К.С., Robert 

Sessi olly pleaded guilty and was sentenced to six months' hard labour 

COD Т, in December, nearly 2,000yds of telephone wire 
belonging to the National Telephone Co. 


Dalkeith— The agreement with Messrs. Crompton & Co., for the 
erection of electricity supply works was approved by the Council on 
Tuesday. 


Devonport — The foundation stone of the electricity station 
buildings was laid yesterday (Thursday) by the mayor, Mr. Harman 
Graves. 


Dundee.—The engineer of the waterworks has submitted a report 
to the Water committee on the electrolysisof the water mains The 
committee recently gave permission to the city electrical engineer 
(Mr. Walter Н. Tittensor) to connect the negative bar of the tram- 
way switchboard to the water main in Lochee-road, so that it would 
not be necessary to provide earth- plates. The water engineer 
reported that on inquiry he was of opinion that such connection was 
detrimental to the water pipes, and advised that the permission be 
withdrawn. He explained that the result of the electric connection 
was to soften the lead at the joints of the pipes and also to cause 
pitting of the pipes. The committee have accordingly withdrawn 
the permiesion. 


Dunfermline.—Electric lighting is to Ъз adopted at Co-operative 
Society’s central premises in Randolph-street and High-street, at a 
cost of about £4,450. 


East Middlesex Electricity Bill.—A ratepayers’ meeting was 
held at Southgate last week, at which a resolution to support the 
course taken by the District Council in joining with the neighbour- 
ing municipalities in applying to Parliament for a ЫП to supply 
electric current for all purposes in the district was approved. This 
is the only district out of the five concerned where the matter has 
not been left to the ultimate decision of a poll of the ratepayers. 

At a public meeting at Edmonton, a resolution approving the bill 
was carried, but the result of the poll taken at Edmonton was declared 
last week, when the figures were :—For the bill 1,027, against 1,597 ; 
majority against, 570. About 50 per cent. of the ratepayers took 
part in the poll. 

The result of the poll at Enfield was also declared last week, and 
was as follows :—For the bill 1,691, against 2,731; hostile majority 
1,043. Here again on!y about half the ratepayers voted. 

At Tottenham a poll of the ratepayers was to have been taken this 
week, but owing to the result of the polliogs at Edmonton and 
Enfield the Counoil have abandoned the poll. 

The Wood Green Council has, like Southgate, withdrawn from 
the hr joint electricity undertaking, which has therefore been 
abandoned. 


Electric Railway and Omnibus Competition.—At the half- 
yearly meeting of the London Road Car Co., on Tuesday, the chair- 
man (Mr. J. Howard Moore) stated that during the early months of 
1900 they became aware of a shrinkage in the traffic receipts of all 
their cars running in the central districts of London. Investigation 
showed that, owiag to the condition of the streets, through the 
breaking up of their surface for telephones and public works, the 
main thoroughfares were in the hands of contractors. This condition 
of the roadways had been a decided advantage to the Central London 
Raiiway, which had gained by the omnibus companies’ loss. 


Electric Railways in Spain.—A concession has been granted to 
Don Eugene Grasset for a period of 99 years for the construction 
and workiüg of an electric railway from Los Morteraus de la Rumia 
to Puente de los Fierros, on the line of railway from León to Gijon. 
The waters of the River Pajares are to be utilised for the generation 
of power for this line. 


Electric Tramway Accidents in Germany. — An official 
inquiry undertaken by the Minister of Public Works and the 
Minister for Home Affairs in conjunction with the Police Authorities 
and the Berlin tramways companies, with а view to obviating acci- 
dents to passengers and others on the electric tramcars, has concluded, 
and we understand that it is intended to introduce new brakes on 
the cars and to carry out a series of experiments with different types 
of brakes. The tramway company has been requested to formulate 
suggestions for providing the space between car and trailer with a 
ваіегу contrivance which would render it impossible for the passenger 
to fall between the motor car and the trailer car. It is further pro- 
posed to reduce somewhat the speed of the cars, especially on curves 
and at crossings. 


Electric Tramways v. Railways.—At the half-yearly meeting 
of the Great Northern Railway Co. on Friday, the chairman (Right 
Hon. W. L. Jackson, M. P) said there had been a decrease in the 
number of passengers in Yorkshire and Lincolnshire, the falling-ott 
in the former county (mainly in Bradford and Halifax) being due tu 
the severe competition of the electric tramways affecting the short- 
distance traffic. 


Fraud.—At the Sussex Winter Assizes, on Tuesday, Walter 
Vernon Scott and Charles Willis surrendered to answer a charge of 
unlawfully conspiring to defraud their employers, the Brush Elec. 
trical Engineering Co., of £1. 164, and other moneys, amounting in 
all to £135, and with making false entries in certain books and 
papers of the company, at Arundel, becween Sept. 26, 1899, and 
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Jan. 8, 1901. Prisoners pleaded not guilty. (The case was reported 
in our issue for Jan. 25,) 

Mr. JoHNSTON, secretary, engineering department of the Brush Conipany, 
said that last year the company were executing work at Arundel Castle, 
and Scott was assistant engineer in charge, and Willis was leading hand. 
Willis kept à book with the names of the workmen in it, апа each work- 
man kept а book. On Tuesday in each week the books were compared 
and the time sheets made out from them, signed by each workman, 
vouched by Scott, and forwarded to London, when they were scrutinised, 
the pay sheets made out, and the money forwarded to Arundel. The name 
of W. Fletcher, fitter, was included in the books sent in for a long period, 
but no such workman was employed by the company during that period. 
The total of the wages credited to this person was £103. 4s. 8d. Scott 
had been engaged on the work at Arundel Castle for 2} years. 

For the defence, Mr. LANE said bis case was that there was no fraudulent 
intent. He called 

Scott, who said he was an electrical engineer of 17 or 18 years’ standing, 
апа was engaged by prosecutors in 1898 to supervise the work of electri- 
cally lighting Arundel Castle. The consulting engineer of the Duke of 
Norfolk and the superintending engineer of the company required com- 
plete sets of plans of the wiring, and, as it would have been very expensive 
to have got a man specially down from London for the purpose, he 
approached à man named Russell, who was working for another firin at the 
Castle, and asked him to prepare them. Не ed to do &o on the con- 
dition that he was peid weekly, and that his name should not appear 
as having made the plans. The reason for that was that he might be 
accused of neglecting his own work. Altogether Russell prepared about 
150 or 200 plans from September, 1899, to the time of bis (witness's) 
arreat. In order that Russell's name should not appear, witness did not 
communicate the matter to the company, but indiscreetly and unfor- 
tunately adopted the method of putting a dummy name on the 
time-sheet, and he received the money and paid it to Russell weekly. 
Approximately he paid him £130 or £140, of which about £30 was by 
cheques, which were produced. Witness had not received a penny of the 
money, but was, in fact, out of pocket by the arrangement. Had some one 
been sent from London to prepare the plans he estimated tlie cost, would 
have been £300. He directed Willis to draw up the time-sheets in the 
way in which they were prepared, and told him he would take the 
responsibility. Willis did not receive a penny of the money. He admitted 
entering the names and figures in the ti:zne and pay-sheets, but he was not 
aware that that was forgery, or that the handwriting was feigned. It 
followed, he supposed, that he intended to deceive the company. 

JOHN G. RUSSELL, contractor’s head foreman of works at Arundel Castle, 
confirmed Scott’s account of the arrangement under which he prepared the 
plans, and said he was paid weekly. He did the work in his spare time, 
hut did not wish his employer to know that he was doing other work. 

Mr. Н. A. MIDDLEDITCB, resident electrical engineer at Arundel Castle, 
gave formal evidence. 

WILLIS, in answer to the judge, said he paid Russell various sums on 
Scott’s behalf, sometimes more and sometimes less than the amount down 
in the sheet as due to Fletcher. He did not consider there was any fraud 
on the company in the arrangement. He admitted entering another 
workman as having worked 1} hours for every hour he actually worked. 
That was by Scott's instructions, and was done because the man wanted 
104. an hour, and the other men only received 8d. He was put down in 
the sheet at 8d., and the extra time allowed made up the difference. Scott 
told him the firm knew about bis arrangement with Russell. 

Mr. LANE, in his address to the jury, admitted on behalf of Scott his 
responsibility for the entries, but urged that they were not made with the 
least intention to defraud, but in all good faith and in the best interests 
of his employers. Scott took full responsibility for Willis's action. 

Mr. BoxaLL, for Willis, submitted there was no evidence to support the 
charge which bad been made against his client, whose conduct had been 
reprehensible, but not felonious. 

Mr. Justice CHANNELL pointed out tbat the fact that no profit was made 
out of it would not negative an attempt to defraud. If Scott's story was 
true it was difficult to underatand why the company was not told about 
it. There was a great difference between the two prisoners, because it was 
far more possible Willis thought the other prisoner had autbority to do 
this than it was to conceive how Scott himself could have thought ao. 

The jury found Scott guilty and Willis not guilty. The foreman said 
they did not believe the whole of the money was handed to Russell. 

Letters testifying to prisoner's high character from the Duke of Norfolk 
and other gentlemen were put in, and Mr. Lane urged his Lordship to deal 
leniently with tbe prisoner. 

His LORDSHIP passed a sentence of nine months’ imprisonment. 


Grenada (West Indies).—The telephone system of this island, 
which is wholly unconnected with the Post Office, was originally 
established at a cost of £4,733 in 1899. There are now six exchanges 
and 106 miles of trunk lines with 164 connections, Owing to the 
mountainous nature of the colony communication by land is difficult 
and slow, and the telephone is found of great advantage in the 
conduct of business, ш leads to saving in time, money and some- 
times in life. ` 


Grimsby.—Electric current was supplied to private consumers for 
the first time on 18th inst. The public arc lamps will not be in 
regular use until March 31, but in the meantime they are lighted 
from 7:30 p.m. to 10 p.m. on Thursdays and Sundays, and from 
7:30 p.m. to 11 p.m. on Saturdays. 


Hanley.—The salary of the borough electrical engineer (Mr. C. A. 


Cowell) has been increased from £250 to 2300 per annum, and that 
of the chief assistant (Mr. W. Adams) from £150 to £175 per annum. 


Hornsey (Middlesex).—At the meeting on Monday of the 
District Council, Mr. Burt (chairman of the Electric Lighting com- 
mittee) said they were ready to proceed with the work of erecting the 
electricity works, but had not yet obtained the sanction of the 1 
Government Board for the borrowing of the necessary moneys. 
Applications were 5 being received for the supply of electric 
current. It was unanimously decided to forward a strongly -worded 
request to the Board for its decision on the subject. Powers are 
sought to borrow 280,000. 


Hove. — On Saturday last Mr. Councillor Carden gave a public 
address at the Town Hall on the subject of cheap electricity, its 
various applications, and how it can be obtained. Councillor Carden 
reviewed the progress in electrical science and industry during the 
past 10 years, and especially referred to the works carried out by 
the Brighton Corporation, stating that per head of population the 
consumption of electric current was greater in Brighton than in any 
other town in England. The total output was only exceeded by 
Liverpool, Manchester, and Edinburgh. After the first hout's 
supply of current, which was supplied at 7d., the Brighton users of 
electric current could burn a 16 c.p. lamp for 16 hours for 1d, and at 
this price electricity was abolit iy the cheapest form of illuminant. 
134. per unit was charged for street lighting, and this was equivalent 
to gas at 1044. per 1,000ft. Last year 1} million units were sold 
at 7d. and 2] million units at 1d. Опе user of current for motive 
power obtained his supply at an average of 1*08d. per unit, another 
for 1d., and so on. Electricity supply was so popular at Brighton 
that they had now to build a new generating station aud had 
obtained Parliamentary powers to spend £400,000 on these works. 
He believed that in the new generating station plant equivalent to 
5,000 нр. would be erected. These works they hoped to have in 
operation by the end of next year. He recommended the purchase 
by the Hove Council of the undertaking of the Hove Electric 
Lighting Co. (Ltd.) and that a supply of electric current should be 
taken in bulk from the Brighton Corporation, who could supply 
them 10 per cent. cheaper than they could supply themselves A 
discussion followed, and Councillor Carden received a hearty vote of 
thanks for his address, 


Huddersfield.—The profit on the electricity department for the 
year ended Dec. 31 amounted to £110, against £2,828 in the previous 
year. In moving the adoption of the Electricity committee’s report, 
at the Council meeting on Wednesday, the chairman (Ald. Calvert) 
said the balance was very small, but they must be thankful that 
there was a balance on the right side, in view of the great advance in 
the price of coal. They had paid £1,400 more than in the previous 
year for coal, and salaries had gone up from £695 to £1,025. 


Jedburgh.—The Council have sealed the agreement with Messrs. 
Crompton & Co. for establishing electricity works. Messra. Crompton 
& Co. are applying for a provisional order. 


Kettering.—The Council are recommended to purchase land in 
the Rockingham-road as a site for a generating station, and to engage 
Prof. Kennedy to prepare an electric lighting and refuse destructor 
scheme. 

Leeds.— A special committee, consisting of the chairmen of the 
Standing committees, has been instructed to consider, iu view of 
the expense and inconvenience caused by pulling up streets for 
electric and gas lighting, &c., the advisability of providing subways 
in any projected new streets in the crowded parts of the city. A sub- 
committee is to visit various cities to obtain information with regard 
to subways. 

Light Railways.—The Board of Trade have, after modification, 
confirmed the Long Melford and Hadleigh, and the Sheerness and 
District Light Railway orders. 

The Worcester and District Light Railways Order, 1901, has been 
submitted to the Board of Trade for approval. Objections by 
March 12, 

The Light Railway Commissioners inquired at Worcester on 
Monday into the application of the Worcester Tramways Co. (Ltd.), 
for power to construct light (electric) railways to Powick, Eastwood 
Cemetery and Shrubhill Station, and from the Bull Ring, St. John’s, 
to Henwick Station. Applicants were represented by Mr. Sydney 
Morse. The town clerk (Mr. Southall) said the Corporation were, 
if possible, a little more in favour of the lines than the promoters 
themselves. The Corporation had, in fact, presented а scheme to the 
Commissioners last year, but an agreement had heen arrived at with 
the company in regard to the construction of the lines. The Cor- 
poration would supply electric current to the company at 2d. per 
unit fora minimum of 200,000 units, and this minimum would Ъз 
paid for by the company whether it was or was not required by 
them, so that it was to their interest to complete the lines as quickly 
as possible. The Commissioners intimated that they would 
recommend the Board of Trade to sanction the scheme. 

An enquiry was held at Halesowen, on Tuesday, into the appli- 
cation to authorise the construction of light (electric) railways in the 
district. The consulting engineer (Mr. R. P. Wilson) said the whole 
length of the proposed lines would be about 10 miles, and the over- 
head trolley system would be adopted. The probable capital expen- 
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diture would be about £100,000. Owing to opposition one of the 
lines, the B ove route, was withdrawn. 


‘The Blackpool and Garstang light railway order bas been issued 
by the Light Railway Commissioners. 


Liverpool.—The city electrical engineer (Mr. A. Bromley 
Holmes) has rubmitted to the Watch committee suggestions as to the 

t means of avoiding fatalities such as those attending the electric 
wire disaster of the 4th inst. He recommends that constables who 
may be required to reecue persons from the entanglement of fallen 
wires should be provided with rubber gloves, and the Tramways 
committee are to be asked to purchase a number of pairs, and to keep 
aome at each police or fire station, where they can be easily got at in 
cases of emergency. A hooked stick or a folded newspaper, suggests 
Mr. Holmes, aleo might be used in the event of uber gloves not 
being immediately available, but an umbrella must on no account be 
utilised. The Watch committee have decided that these and other 
suggestions of Mr. Holmes shall be embodied in a general order to be 
iesued to the police force. 

The accounts of the electricity supply department for the 
past year give the total receipts at £109,814. ls. 8d, including 
£72,055. 13s. 3d. for the sale of current for private lighting and 
power, £1,764. 3з. 8d. for street lighting, and £30,596. 17s. 6d. for 
current supplied to the electric tramways department. Generation 
expenses stand for £42,765, coat of distribution £3,229, management 
expenses £8,536, and rent, rates, and taxes 26,707. After meeting 
special charges (£1,055) and allowing £44 for bad debts, £47,478 
was carried to net revenue, Interest absorbed £2148. 9з. 11d. 
and sinking fund instalment £17,833. 88. 10d., and the balance 
(£3,496. 10s. 114.) was transferred to renewal fund. The total 
capital expenditure at the end of 1900 amounted to £1,048,559, an 
increase of £278 970 during the year. 


Liverpool Tramway Fatality.—The inquest on the deaths of 
Thomas Hankey and David Singleton, from the electric tramway 
accident of the 4th inst., was resumed on Wednesday. (The opening 
proceedings of the inquiry were reported in our last issue). 

The deputy town clerk (Mr. Ртєвсе) explained that to prevent fallen 
telephone or telegraph wires coming in contact with the Corporation tram- 
way wires, guard strip protectors were employed. The tramway route on 
which the accident happened had received Board of Trade sanction only 
on Jan. 21. 

Police-constables WHITE and RoBERTSON, Police-inspector HAMMOND, and 
others, gave particulars of the accident and of the condition of the streets 
at tbe time, &c. 

JOHN MiITCHELL, manager of a wine and spirit business, said he saw 
Singleton lying by his shop door, and, thinking he had been struck by 
lightning, went for a bucket of water. When he returned another man 
was trying to get the wires from Singleton's body. There were flashes 
coming from the trolley wires, and the man who was with Singleton asked 
for a pair of rubber gloves, but he was unable to furnish them. Ultimately 
Singleton was got free, but not until he had been dead, witness considered, 
fully 10 minutes. He had beeu entangled half an hour. It was a dark 
night, snow was falling, and witness could not see the trolley wires. The 
strip-guard was in position over the trolley next morning when he looked. 

Dr. ARKLE deposed to examining the deceased Singleton. Rigor mortis 
was setting in when he was brought to the hoepital. А watch iu his 
pocket was still going. Coins in the pocket were covered with a kind of black 
deposit, which he thought was due to the formation of copper salt. A silver 
coin was not affected. He made a short examination of the body then, 
and made a post-mortem on the 7th. The clothing on the body was wet. 
Those next to the .body exhibited pale bluish discolouration, caused by 
stains of sulphate of copper. He found numerous scars on the body. 
Tbere were в considerable number of burns, and the scare were mostly due 
to recent burns. The conditions of the organs suggested alcoholic history. 
A box of matches in deceased's pocket was unaffected. He should say 
that death was due to shock. | 

Dr. РЕЕТ said the body of Thomas Hankey was brought into the 
hospital апа was well nourished. On the right side of the small of the 
back there was a large patch, in the centre of which the skin was tora 
:nto strips. There were two similar patches across the upper part of the 
правеа of the legs and some green discolouration. Just above the right 
une was а burn about the width of a wire. On the top of the head 
th re were some recent abrasions. There were a uumber of marks of 
t Shing on the clothing corresponding in size and position with the 
206 в on the body. One of the hands bore а mark across the fingers and 
umb as if the mau bad clutched a heated wire. The cause of death was 
due to electric shock. . 

Prof. PAUL said he thought it would be more accurate to say that 
death was duc to exhaustion consequent upon electrisation, becauee there 
rini so much reason to believe that the shock inflicted but once would 

roduced slight damage. The circumstances present on the occasion 
кейи D traordinarily favourable to the conductivity of electricity the wet, 
Midi iling of the wirea, and the salt mixed with the snow on the street. 
bed kd of opinion that death was due (1) to the large surface of contact 
i ed by several coils of wire round the body, (2) the prolonged contact, 
on intermittent or repeated contact, as the victim rolled about, (4) good 
(3) Guctivity of SOLE and dera due to the wet. and (5) great increase of 

:vity of skin due to А 

condu e CORONER : Assume the salt to be absent, would it make some 
ше "PAUL . Yes, but a difference which would have been counter- 
balanced by more minutes exposure. The salt would make the conduction 


with rubber 


better, and the shock would be more severe to the patient. Assuming 
that the men had been able to lie perfectly etill, would, he supposed, have 
made а great deal of difference, because every time the current was broken 
and re-made it would cause a most harmful shock. He did not presume 
they could have lain absolutely still, but the breaking and completing of 
the circuit was a serious matter and a source of increased grave injury. 
Rigor mortis following so quickly after Hankey’s death was a sign that he 
had died from shock, or that the musclea had been subjected to prolonged 
exhaustion in a general way. If a man died from fright rigor mortis 
would occur instantaneously. In the case of accidents occurring in similar 
circumstances the only thing persons iu contact with the wires could do 
was to get clear of the wires as quickly as they could. If they kept their 
heads cool, and made use of any dry articles of clothing to touch the wires 
they would do some рода. Those men grasped the wire with the naked 
hand. Of course rubber gloves could not be supplied, but dry articles of 
clothing could. 'To loee their heads and struggle was the worst thing 
possible. 

Mr. T. Davies, civil engineer, gave the result of inquiries and inspections 
he had made regarding the accident. The span where the wires were 
alleged to have fallen across the trolley wires in London-road was one of 
120 yards. He understood that an average span was 80 yards. Froma 
standard in Pembroke-court to a standard in Pembroke-place the span was 
over 120 yards. А portion of this fell down on the date of the accident. 
On the standard there were 98 wires. Of these 47 fell and 51 remained. 
He had tested the wire which was handed to him, and it broke at а tension 
of 161:5lb. The wire was bronze, No. 18, equal to goth of an inch in 
diameter. That was the usual size. The breaking strain was 
supposed to be 200lb. The weight of ons wire from standard to 
standard in the Pembroke-place span would be 2:8lb. The maximum 
strain to which the wire would be subjected in stretching into position 
would be about 50lb, s» that an extra strain of 10910. was obviously intro- 
duced before the wire broke. He had ascertained that on the date in 
question between 32deg. and 33deg. of frost were registered at Bidston 
Observatory, and the wind at about the time of the accident was registered 
at 20 miles an hour. The wires in winter were stretched from the lower 
temperature. Assuming that the wires were covered with a mixture of 
ice and snow in equal portions, to exert a force of 109lb. the wire and 
coating together would be lfm. thick. The wire was that which it was 
customary to use, but it was not sufficient to stand such conditions as had 
been described. The span in Gill.street was a large one —352ft. He was led 
to the conclusion that the current in this case must have come from 
Pembroke-place. In London-road the trolleys had no guards when he 
was there two days after the occurrence. The up-line had clips on, as 
though there had been guards. There was a gap of about 2in. between 
the guards at the spot where the accident in Pembroke-place happened. 
He thought it advisable that the guard strips should extend to the 
bow of the insulator. It was possible that tugging at the wires might 
bave made the gap mentioned, or the falling of the telephone wire might have 
disturbed the slip. He should say it was a difficult matter to fix those guards. 
With the passing of the trolley over the wire the guards were somewhat 
easily detached. He could not suggest a better method of fixing. It was 
a difficult matter. Since this occurrence the telephone wires had been 
gathered into cables at the pointe in London-road and Pembroke- place. It 
seemed to him that the Corporation depended upon the telephone service, 
which, becoming disorganised, prevented their communicating with certain 
persone, and it was also apparent that the guards and drivers, and 
apparently policemen, were not familier with the mode of cutting off the 
current. He suggested that it was advisable that the guards and drivers 
of the cars and the police should be ivetructed as to tho proper place to 
cut off the current. Of cours», those persons should be provided 
gloves, and, in view of there yet being overhead 
wires, 16 was advisable that nippers should be provided. In such 
conditions as prevailed on the night of the accident it was almost 
certain that some wires would fall. He did not know that the wire 
was tested by a testing macbine before delivery was accepted by the 
Telephone Company. "There were two forms cf guard available for trolley 
wires —the overhead wire and the guard strip, as used in Liverpool. There 
was а controversy аз to which was the better system. The objection toa 
strip guard was that it was almost impossible to secure it to the trolley 
wire. The telephone wires also unfortunately droppe 1 in coils, and coiled 
underneath the trolley wire. Regarding the guard wire, he thought 
the opinion generally was that tbe more metal wires there were the 
greater the danger, owing to the additional possibility of the guard wire 
itself falling on to the trolley. Seeing that the Corporation had decided 
to bave the overhead system, the proper course was to do away with all 
overhead telephone wires Until the Telephone Company could put their 
wires underground, they should encase them iu cables. He believed the 
Telephone Company were considerably hampered in their work by the 
difficulty they had in obtaining wayleave. 

By Mr. QUILLIAM (for the relatives of the deceased): Witness did not 
think the smoke from the blue manufactory in Kempston-street would be 
prejudicial to the life of the wire, or that the smoke from the railway 
cutting would be injurious, the only element that might affect the wires 
being the sulphur in the smoke. On the night of the accident half a gale 
was blowing. 

By the Coroner; An overhanging trough, ercasing the trolley wires 
on three sides, would certainly prevent fallen wires tou hing the trolley 
wire when they coiled, assuming that such a trough could be fixed. 

By Mr. QuiLLtA« : If the Telephone Company were unable at present 
to put their wires underground or in cables, it would be an advantage if 
they increased the number of standards, во as to decrease the spans of 
wire. It had been reported to him that the current from the trolley wire 
was conveyed to the telephone boxes in subscribers’ houses, but he had 
not heard of much harm having been done, or that some of the boxes had 
been set on fire in consequenee, . | 
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WILLIAM LAMB, tramway linesman, said on hearing of the accident he 
made arrangementa for turning off the current. He had his rubber gloves 
and insulated nippers, and immediately released three men who were 
entangled in the wire. It was snowing heavily at the time, The tower 
waggon then arrived, and he mounted it. He commenced to cut tbe 
telephone wires from all the trolley wires, but, finding it a long job, 
descended and released three other men. There were a lot of wires down. 
The guard-strip, which is Jin. in width, was in perfect order, but in cutting 
the wires it was impossible to avoid damaging it. Snow was on the fallen 
wires, and those in the stack above appeared about lin. diameter with 
the епот. 

WILLIAM WALSH, tramways inspector, said when he saw where the 
accident had happened he turned off the current at the box which 
governed the current at the scene of the accident. Had he known 
exactly where to go at first he could have cut off the current much 
sooner. 

Mr. MaTTINSON (who appeared for the National Telephone Co.) pointed 
out that the electric energy which caused the accident was supplied by the 
Corporation wires. Mr. Pierce (who represented the Corporation) had 
said that the Corporation had their trams in the street under statutory 
authority. The same remark applied to the Telephone Company. That 
particular route of trams had been running for only two or three wecks, 
while the wires of the Telephone Company had been there for two or 
three years. He hoped to be able to show that the wires had not been in 
position for a longer time than was consistent with a fair margin of safety. 
The Telephone Company was anxious to get rid of overhead wires, and in 
fact all the main wires in Liverpool were underground, the overhead wires 
being distributing wires, During the last 12 months the company had 
put underground between 1,600 aad 1,700 wires which bad formerly been 
overhead. : 

Mr. DANE SINCLAIR, engineer-in-chief to the National Company, said 
they used for that particular kind of work phosphor bronze wire, which 
was of the quality and material universally used. The wire was tested 
before being used. 16 should last underfordinary circumstances for about 
10 years. He had examined the wires which were hanging from the poles 
after the accident and they had not broken at the weakest point the 
insulator. Under tle conditions of the present case, taking into account 
the frost, snow and wind, it mattered little what wire was put up, it 
would break. If it did not break, the poles would go. At the time the 
wires were put up the tramways were not running there, and, therefore, 
they had no necessity to consider precautions in that respect. They intended 
to continue putting their wires underground until they were all so placed. 
It would no doubt minimise the danger of the wires falliog if the standards 
were put nearertogether. The telegraph wires were of iron. They would 
not coil round the trolley wire so much as the copper wire used by the 
Telephone Company, but would be more likely to do injury if they struck 
апу peraon in the street. 

Mr. T. Rows, engineer of the Liverpool district of the National Telephone 
Co., produced an insulator to which one of the fallen telephone wires had 
been attached. It was in perfect condition. The wires crossing Pembroke- 
place, were erected in September, 1898, and bad undergone the usual test 
before they were erected. The wires had broken on the night in question 
somewhere in the middle of the span, which was usually the strongest 
part. It was the opinion of the whole electrical profession that this par- 
ticular wire was the best for the purpose. 

ARTHUR BENFIELD, a foreman erector in the Company's service, said he 
superintended the putting up of the wires, and the work was done in a 
workmanlike manner, The morniog of the accident he went up all the 
poles and they were in perfect condition as well as the insulators. Wires 
had been broken at various lengths—10, 20 and even 40 yards from the 
insulators. Some of the wires had become fused. 

This evidence closed the proceedings on Wednesday. 

At yesterday's (Thursday) proceedings the jury gave a unanimous 
verdict that death was caused from shock consequent upon becoming 
entangled in telephone wires owing to these wires breaking and coming in 
contact with the tramway trolley wires, the jury added a rider that, 
" Whilst of opinion the occurrence was due to accidental causes, they 
considered the accident might not have happened if the telephone standards 
bad not been so far apart." 


London County Council. — At Tuesday's meeting it was agreed :— 

That the estimates for £145,000 and £478,500 submitted by the Finance 
committee be approved; that the expenditure be authorised for the pur- 
poses of reconstruction for electric traction of the Council's tramways 
between (a) Westminster-bridge-road and Upper Tooting-road ; (5) Ken- 
nington-park-road and the terminus at Blackfriara-road ; (c) St. George's 
Circus and the terminus in Waterloo-road, of sums not exceeding these 
amounts respectively in respect of (1) buildings and railway sidings, and 
(2) lines, machinery, generating plant, rolling stock and electrical equipment. 

The Parliamentary committee recommended, and the Council 
approved, that petitions be presented against the following railway 
and tramway bills: — Brompton and Piccadilly Circus (Extensions); 
Central London ; Charing-cross, Euston and Hampstead (No. 1); 
Charing-croes, Euston and Hampstead (No. 2); Charing-cross, Ham- 
mersmith and District Electric ; City and Brixton ; City and North- 
East Suburban Electric ; City and South London; Islington and 
Euston ; King’s-road ; North-East London ; Piccadilly and City ; West 
and South London Junction ; and the Bexley and the London United 
Tramways, 


London Post Office Telephone System.—In the House of 
Commons on Tuesday Mr. Austen Chamberlain stated that he was 
not in a position to make any statement at present as to when the 
Government telephone system in London would be completed. 


Mansfield.—The Electric Lighting committee has applied to the 
Board of Trade for an extension of time to carry out the terms of 
the Mansfield provisional order. 


Merthyr.—The electric tramway lines will be Board of Trade 
inspected on 12th prox. 

Municipal Telephones.—In the minutes of the Huddersfield 
Electricity committee, presented on Wednesday, appzared a scale of 
charges for the suggested municipal telephone exchange. For an 
unlimited service in the Huddersfield telephone area the charge is 
to be £7. 103. per annum, and for each additional connection £7 per 
annum. The message rate will be £2. 103. per annum, with a fee of 
Id. per call originated by the subscriber. Ald. Calvert stated that 
what his committee had done had been authorised by the Council. 
No capital had b.en expended nor could be expended until the com- 
mittee obtained the Council's sanction and after local inquiry. 
The arrangements were purely preliminary, because they could not 
ask people to become subscribers until they had fixed a tariff, and 
this was all they were committed to. The minutes were adopted. 

In order that the ratepayers of Brighton may thoroughly 
appreciate both sides of the telephone question, which at Brighton 
is coming to the front for general settlement, Mr. F. J. Madgen, local 
manager of the National Telephone Co., delivered an address on 
“ Municipal Telephones " before the members of the Regency Ward 
Ratepayers’ Association last week, a number of town councillors 
being present, It may be mentioned that the case for municipal 
telephones was placed before the association at its last meeting by 
Councillor Buckwell, chairman of the Corporation Telephone com- 


| mittee. Mr. Madgen reviewed the early history of the telephone in 


this country, referring especially to the decision of the courts as to 
the rights of the Postmaster-General in connection with the tele- 
phone, and pointing out that the act under which this decision was 
given was passed long prior to the invention of the telephone, 
Mr. Madgen inferring that, but for the inroads made by the telephone 
on the income of the telegraphs, no such claim would have been made 
by the Postmaster-General. The 10 per cent. royalty extracted by 
the Post Office from the gross receipts of telephone licensees naturally 
came in for severe handling. 

Leaving the financial part of the question, Mr. Madgen proceeded to deal 
with the technical features of telephone work—with the invention of 
suitable telephone cables to make underground work practicaole, with 
the difficulties the National Company had experienced from that date in 
obtaining municipal sanctioa for placing their wires underground in spite 
of the generally exprest ed view that these lines should go underground, 
and, finally, the evolution of the idea of establishing municipal telephone 
exchanges. This was followed at Brighton, Mr. Madgen pointed out, by 
the creation of the Telephone commigtee, amongst whose duties it was to 
obtain the sanction of the local authorities forming the area covered by the 
Brighton telephoue licence. This area consisted of Brighton, Hove, Shore- 
ham, Steyning, Hurstpierpoint, Burgess Hill, and Rottingdean. There was 
no difficulty in obtaining the consent of the smaller local authorities, 
because under the scheme they were to hive cheap telephones—certainly 
at the risk and probably at the expense of the Brighton ratepayere. The 
adjoining district of Hove had given its consent on the distinct understand. 
ing that Brighton would not be allowed to interfere with its streets, во 
that the Brighton Corporation, in the Hove district, was exactly in the 
same position as the National Company, or, to put it in the words of an 
expert who had been consulted, ** Тое existence of the independent 
borough of Hove complicates the working of the area by the Brighton 
Corporation." 


Mr. MADGEN proceeded :— 

The expert provided two estimates, one being fora system of 1,240 
lines, or about the size of the National Company's present system, and 
another larger. In the former he estimated that it would cost—for 1,240 
complete lines, £18. 10s. each, and for 300 partially completed lines, £8 
each—£25,340, The tariff proposed worked out on an average at £5. бв. 
per annum per exchange line, and presuming the whole of the lines to be 
completed, these items together with others would bring in а gross revenue 
of £6,787. From this, of course, must be deducted working expenses, which 
(after reducing everything all round to а minimum) was estimated at 
£6,441. 5e. 10d. This provides a handsome net profit amounting to 
£345. 16s. 2d., or a little more than 1 percent. on the capital outlay. This 
report, which they might depend was put in the most favourable light, was un- 
promising enough in all conscience, and possibly the Brighton Telephone com. 
mittee might thinkit soand reportaccordingly. That they mistrusted many of 
the most important items given in the estimated expenditure was certain, 
as they questioned the expert's figures. The questions to be settled were 
in bis opinion, “ Would the Corporation be justified in pledging their rates 
by borrowing £25,000 of £43,000 to enable them to supply 1,200 cheap 
telephones ?” The great majority of taxpayers did not want a telephone. 
Then should their money be put out to bring in a little over 1 per cent. per 
annum, when probably they could make 20 per cent. with it in their own 
business! This 1 per cent. was promised if all went well. He would like 
to remind them that Manchester was promised cheap telephones at a sub- 
scription ranging from £5 to £7, the estimated cost per line being £14. The 
first year's outlay amounted to £34,000, the cost per line £31. 14s. 6d. In 
two yearg more the scheme was in liquidation. The plant, costing £60,000, 
was found to be flimsy, worthless, and unsaleable. Sir William Preece, in 
a report dated Dec. 20, 1900, to a body of Portsmouth ratepayers, gave an 
estimate for Portsmouth at £35 per subscriber. [The Electrician, Jan. 11, 
1901, p. 420.] Dover had been considering the question of municipal 
telephones, but came to the conclusion, after exhaustive consideration, 
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that it would be a rash speculation and probably would not рау. 
It bad taken the National Telephone Company about 20 years to 
build up their present system, and this by constant hard work and 
thorough canvassing ; yet the Corporation, with untold difficulties and 
expenses, were going to show a profit on the first year's working. It must 
not be supposed that should the municipal system become an accomplished 
fact the company would retire from the field. There would be two 
separate systems in active competition, or at least active on the part of the 
company, and they, with their great advantages of experience and being 
first in the field, would undoubtedly, he thought, more than hold their 
own. From а subscriber's point of view there were very grave disadvantages 
in two separate rysteme, as the experience of those towns where two 
svatems сее окоп pointed to the necessity of subscribers being 
connect to both. | 

‘The CHAIRMAN asked Mr. Madgen the cost per wire to the company. 

Mr. MaApGEN : The official Agars for the соора wires in Portam out: 
where they had an underground system, was £37 per subscriber. 

The CHAIRMAN said Councillor Ruckwell had informed them the previous 
week that when the number of subscribers to the municipal telephones 
reached 500 there would be inter-communication between the two systems, 
and that the National Company would be compelled to open up its system 
to municipal subscribers. 

Mr. Maboks said in his opinion the statement was absolutely incorrect. 
According to his reading of the act, if the National Company were asked 
by the Corporation for such inter-communication, and they assented, then 
the company would have the privilege of getting its licence extended 
beyond 1911, when it expired. 

Councillor CARDEN championed the municipal telephone scheme, and 
contended that municipal telephones would be more efficient than those of 
the company. He was convinced telephones would be used by almost 
every occupier of houses above the rental cf £40 а year. Ав regarded 
inter- communication between various towns, they would not charge for 
this service but bear the costs themselves, "They would retaliate by 
charging those in other towns communicating with Brighton. It was pro- 
posed to start with a charge of £5. 1С». If the scheme did not pay 
after three years they would undoubtedly raise the rentals. They put 
the maximum at £7. The Corporation would have a perfec; right to run 
into Hove with overhead wires if objections were raised to their going 
‘underground. The Corporation proposed to ask for £40,000, as they were 
going in for a larger scheme than that originally contemplated. 

Councillor HEUN said it appeared to him that the Telephone committee 
were spending money on telephone conduits without the sanction of the 
CCTV 

Madgen received a hearty vote o nks for his ress, 
ren Town Council will be invited at its next meeting to 
appoint a special committee to consider the question of laying tele- 
one wires underground, and also as to procuring a licence for 
establishing and working a munici pal telephone exchange. | 

Newcastle-on-Tyne.—An inquiry will be held on Tuesday into 
the application of the Corporation to borrow £10,000 for the electric 
lighting of tramways. | 

New York Elevated Railway.— The Westinghouse Company 
notify that it is expected the conversion of the New York Elevated 

Railway from steam to electric power will be completed by June 
xt. This undertaking will form tte largest electrical system of 
railwa working in tbe world. The steam-driven line on two con- 
ў 5 days last year carried 1,700,000 passengers and 280 trains 
(12,080 cars) were run per hour. The electrical system adopted 
comprises 8,000 H.P. three-phase Westingbouse generators in one 
er station supplying energy at 11,000 volts through three cables 
D en step-down transformer stations, where 1,500kw. Westing- 
1 rotary converter plant will receive current from the trans. 
ко at 390 volts and deliver соп En current through single- 
r cable to the third 1ail at 625 volts. 
5 Council have oſfered to purchase the local tramway 
undertaking at E20. 000. 2а. E 5 offer not be accepted the 
Board of Trade will be in vi ar Ў Е 
ectricity Supply.— Ia reply to a question in the 
Hones of E. anions on Monday, Mr. О. Balfour said he was informed 
that the Chelsea Electricity Bupply Co. (Ltd.) desired to change 
ir standard pressure from 100 volts to 200 volts, and that in order 
their di e consumers to take current at the higher preseure, they had 
eni tice that after July 1 next consumers taking a supply at the 
Nu T ressure would be charged a rate higher than that to be 
5 supply at the higher pressure. The higher rate was 
„ the maximum price fixed by the company's provisional order, 
5 ther the company were entitled to charge different rates to 
r8 supplied at different pressures was а legal question on 
CODE was not prepared to express an opinion. He had no power, 
E of the Board of Trade, to give or refuse sanction to the 
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The City of Birmingham Tramways Co. has deposited detailed 
estimatef of the cost of the proposed electric extensions for which 
sanction is being sought. The aggregate length is over 1} miles, 
made up of five short junction lines The total cost of construction 
is put at £14,172. 

The Scarborough Electric Tramways Co. estimate the cost of con- 
atructing their proposed system of electric tramways at £79,545, of 
which £70,011 represents the cost of the tramways, and £9,534 the 
cost of а new street, street widening, generating station and car sheds. 


Provisional Order Transfer.—The Prestwich Electric Lighting 
Order (1900) is to be transferred to the Manchester corporation, the 
Prestwich Council reservíng the right to purchase at 21 years, or at 
end of any subsequent five years. The conditions of transfer stipulate 
that the prices for current shall be the same as in Manchester. 


Pudsey.—The consulting engineers (Messrs. Shepherd and 
ко) recommend the Council to only schedule the principal 
thoroughfares in their provisional order. The initial capital expen- 
diture of plant capable cf supplying current to the equivalent of 
10,000 8 c.p. lamps is put at £19,552. 


Rapid Cabling.—During the illness of our late beloved Queen 
anxiety ran high in all parts of the world, and not the least во in 
far away British Guinea. At 6:45 p.m. Greenwich time (2:53 p m. 
in the afternoon at Georgetown), the crowds round the telegraph 
office consisted of Europeans of various nationalities, imported East 
Indians, and a large group of blacks; 22 minutes later (7:7 p.m. 
Greenwich time) the announcement was posted outside the 
Georgetown office of the West India and Panama Telegraph 
Co. that Her Majesty had passed away, and the nondescript 
crowd, to whom she was only a name, were much affected. 
Mr. R. T. Brown, manager of the West India and Panama Com- 
pany deserves the credit of organising this smart piece of work, 
which was cabled from Osborne to the equatorial region on the 
other side of the world in 22 minutes, The Government message 
from the Secretary of State for the Colonies was anticipated by some 
considerable time. When it is remembered that the news had to be 
conveyed from the palace at Osborne to the Isle of Wight telegraph 
office, across to the mainland, on to the Atlantic cables to the North 
American continent, thence southwards overland,and finally re-trans- 
mitted on the West India and Panama submarine system to the 
whole of the islands which form our colonies of this group right on 
to the extreme end of the company’s system at Georgetown, we are 
shown in a striking manner how the resources placed at the disposal 
of the public by the British cable companies bring our colonies near 
tous. The coloured crowd at Georgetown were lamenting the death 
of Queen Victoria before the news was known in nine-tenths of the 
London suburban districts. 


Raub (Pahang).— In July last an electric transmission plant, 
7% miles in length, of a total capacity of 300kw., was started to 
supply current to the mills of the Raub (Australian) Gold Mining Co. 
The consulting engineers for this installation were Mesars. Kincaid, 
Waller and Manville, and the plant was supplied by Messrs. Johnson 
and Phillips. The plant consists of high-tension generators, with 
low-tension distribution at a frequency of 53, a station voltage of 
5,000, and voltage declared at consumers’ terminals 220. Distribu- 
tion is effected by bare overhead mains. Mr. John Rance, MIE E., 
is resident engineér for the contractors for the plant. 


Rhyl. —Eighteen arc lamps are to be erected in the thorough- 
fares in the business part of the town. 

Scarborough. The Council have decided to apply for a provisional 
order to construct electric tramways. 


‚ Bheffleld.—The Owlerton electric tramway route was oflicially 
inspected by the Board of Trade on Tuesday. 


Shoreditch (London)— The Borough Council have appointed 
Mr. H. Winkier, chairman of the Lighting committee, and Mr. C. 
Newton Russell, chief electrical engineer, to represent them at the 
forthcoming Board of Trade inquiry respecting the proposed amend- 
ment of the clause relating to the change in the pressure of supply 
to consumers from 110 to 220 volta. The representatives will support 
the projected alteratiun. 


Swansea. — The Corporation propose to supply the harbour 
trustees with electric current for harbour lighting at a price per 
unit equal to the present cost to the trustees, and, in the event of 
disagreement as to what that actual cost per unit is, to refer the 
matter to a third person for arbitration. A proposal to this effect 
was discussed at the last meeting. Mr. David Davies said on the 
terms proposed the Corporation would lose £300 the firet year. 
Moreover, alterations would cost £700 or £800, and special plant 
from £3,000 to £4,000, though the arrangement was only for five 
years. After discussion the proposal was lost by 17 votes to 10. 


Taunton.—A special meeting of the Council was held on Tuesday 
to consider a report of the Electric Lighting committee recommending 
that application be made for sanction to a loau of £17,800 for electric 
lighting extensions. 'The report was adopted on the motion of 

d. Potter, chairman of the committee. | 
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Uniformity of Tramway Gauge.—In the House of Commons 
Jast night, Mr. T. M. Healy asked the President of the Board of 
Trade whether his department had considered the desirability of pre- 
scribing a standard gauge for electric tramways in future acts, во as 
to enable towns to he electrically connected in this country, as in 
America, without break of gauge. Mr. Gerald Balfour said the Board 
of Trade were fully aware of the importance of a uniform gauge, and 
when opportunity offered press their views on the subject upon pro- 
moters. He thought it would be a mistake, however, to insist on the 
adoption of the standard gauge as an absolutely invariable rule ; in 
hilly districts and in towns with very narrow streets it was sometimes 
desirable to adopt a gauge less than the usual 4ft. 8hin. 


“ Via Galveston."—It is announced that the Western Union 
Telegraph Со,'з via Galveston route is now re-opened. 

Water Power Utilisation —Work has just been completed on 
the establishment of an electric generating station at Pinos Puente, 
near Granada, Spain. The plant is operated by water power, and 
electric energy is supplied to a number of smal! places in the district. 

An electric tramway has been opened for traffic in Sofia—the first 
of the kind in Bulgaria. Electric energy is generated 9 miles from 
Sofia, the water power of the River Isker being utilised. 

Weston-Super-Mare.—The question of electric lighting the 
marine parade is under consideration by the Baths iud Lighting 


committee. 

Marriage.—At St. Michael's, Bournemouth, on Feb. 9, Mr. P. J. 
Pringle, late of the Brush Co., and at Bis local representative at 
Wolverhampton for Messrs. Kincaid, Waller and Manville, in charge 
of the Midland Power Corporation’s scheme, was married to Miss 


Beryl Olive Blyth, granddaughter of the late Sir A. Blyth, K.C.M.G. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under ths above heading must reach the Office no 
later than first post Thursday morning. New Cataloguss, Price Lists 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Great Central Ratlway Co. invite tenders for the supply, during the 
12 months ending April 30, 1902, of various stores and materials, 
including electric light, telegraph and sigoal materials, asbestos 
packing, brass sheets and tubing, hardware, screws, &. An adver- 
tisement contains further particulars, and patterns can be seen from 
25th inst. to March 4 on application to the atorekeeper (Mr. A. W. 
Longden), Junction-street Mills, off Ducie-street, London-road, Man- 
chester. Specifications, &, may be obtained from the secretary 
(Mr. Oliver S. Holt), London-road Station, Manchester, to whom 
tenders must be sent by 10 a.m., March 5. 


Wallasey Urban District Council require tenders for the over- 
head equipment of about 10 miles of tramways, and for the supply 
and erection of section boxes and rail bonding. Specifications can 
be obtained at the offices of the engineer (Mr. J. H. Crowther), Great 
Float, near Birkenhead. Tenders to Mr. H. W. Cook, clerk and 
solicitor to the Council, Public Offices, Egremont, Cheshire, by 
March 4. An advertisement gives further particulars. 


Cardiff КЫ ping require tenders for steam and exhaust pipes, 
injection and overflow pipes, feed and drain pipes, engine house 
flooring, switchboard gallery and central service gangway for their 
tramways department. Specifications, &c., may be obtained from 
the engineer and manager (Mr. Arthur Ellis), Old Post Office-build- 
ings, Cardiff. Tenders to the town clerk (Mr. J. L. Wheatley) by 
March 18. See advertisement. 


Dundee Gas Commissioners invite tenders for the supply of under- 
ground electric conduits and necessary jointing apparatus. Further 
particulars are set out in an advertisement, and specifications may be 
obtained from the city electrical engineer (Mr. Walter Н. Tittensor), 
Dudhope Crescent- road, Dundee. Tenders to the clerk to the com- 
missioners (Sir Thomas Thornton, LL.D.), City Chambers, Dandee, 
by Feb. 25. 

Leeds Tramways committee invite tenders for supplying and fixing 
trolley wires and accessories. Specifications ma he obtained at the 
city engineer’s office, Municipal Buildings, and also at the offices of 
the consulting engineers (Messrs. Hopkiosons and Talbot), 26, 
Victoria-street, London, S.W., and 29, Princes-street, Manchester. 
An advertisement gives further particulars, and tenders must reach 
the town clerk’s office by noon March 8. 

Leeds Tramways committee also invite tenders for the supply and 
laying of cast-iron pipes, with the necessary drawing-in boxes and 
wires, and supplying insulated conductors and drawing same into 
the pipes. Plans may be seen and specification obtained at the city 
engineer's office, and also at the offices of the consulting engineers 
(Messrs. Hopkinsons and Talbot), 26, Victoria-street, London, S. W., 
апа 29, Princes-street, Manchester. "Tenders to the town clerk's 
office by noon, March 8. An advertisement gives further particulars. 


The Corporation of Worthing (Sussex) invite offers from electric 
wiring contractors for fitting up premises iu the borough for the 
electric light free of initial cost to consumers, Some particulars will 
be found in an advertisement, and offers have to be in to Mr. W. 
Verrall, town clerk, Municipal Offices, Worthing, by noon of Feb. 25. 


The Council of the Metropolitan Borough of Shoreditch are 
prepared to receive proposals for the supply and construction of the 
articles and works set out in an advertisement elsewhere for one 
year and five days, from March 26, 1901, to March 31, 1902, 
inclusive. Forms of tender, &c., cau be obtained on application to 
Dr. Н. Mansfield Robinson, town clerk, Shoreditch Town Hall, 
London, N., to whom tenders must be sent before 3 p.m. of 
Tuesday, March 12. 

Shoreditch (Loudon) Borough Council require tenders for the 
constructional steel and iron work for the new Whiston-street 
generating station, Tenders by March 6. 

Middleton Corporation invite tendera for the supply, delivery, and 
erection of a traction switchboard. Specifications may be obtained 
from the consulting engineers (Messra. Lacey. Clirehugh and Sillar), 
2, Queen Anne’s-gate, Westminster, and 78, King street, Manchester. 
Tenders to town clerk (Mr. Frederick Entwistle), Town Hall, 
Middleton, by Feb, 28. See advertisement. 

Manchester Tramways committee invite tenders for the electrical 
equipment of 87 cars. An advertisement contains some further 
particulars, and specifications may be obtained from the general 
manager (Mr. J. M. McElroy). Tenders to chairman of committee, 
Town Hall, Manchester, by March 4. 

Huddersfield Corporation invite tendera for motor carts suitable for 
conveying about five tons of coal from the local collieries to the 
electricity works. Further particulars may be obtained from the 
borough electrical engineer (Mr. A. B. Mountain), and tenders must 
be delivered to the town clerk (Mr. F. C. Lloyd) Town Hall, 
Huddersfield, by March 5. Some further information is given in an 
advertisement. 

Southampton Corporation invite tenders for the supply and laying 
of insulated electric cables, and frames and covers, including excava- 
tion and reinstating roadways. Specific ations, &c., can be obtained 
from the borough accountant, and a copy may be inspected (but not 
obtained) at the offices of the engineers, Messrs. Kincaid, Waller 
and Manville, 29, Great George-street, Westminster, London, S. W. 
An advertisement contains some further particulars, and tenders have 
to be sent in to Mr. R. R. Linthorne, town clerk, Municipal Offices, 
Southampton, by noon of March 11. 

Southampton Corporation desire to purchase three motor omni- 
buses. Tenders to town clerk (M. R. R. Linthorne) municipal 
offices, Southampton, by 16th prox. Sec advertisement. 


Farnworth (Lancs.) District Council require tenders for tramway 
bonds. Tenders by March 1. 

Bray District Council invite tenders for a Lancashire boiler and 
accessories, a 150kw. high-speed steam alternator, and a 25kw. rope- 
driven alternator and accessories. Tenders to clerk by 4 pm. 
March 14. 

Stockport Gas aud Electricity committee invite tenders for con- 
densing plant. Tenders by March 6 to chairman of committee, 
Portwood, Stockport. 

Clyde Navigation Trustees invite tenders for a 3-ton electric wharf 
crane. Tenders to Mr. T. R. Mackenzie, 16, Robertson-street, 
Glasgow, by noon March 11. 


Eastbourne Corporation invite tenders for transformers, s1b-stations 
and equipment, underground mains, conduits and road work, arc 
lamps and posts. Tenders to town clerk before noon March 4. 


Aberdeen Electric Light committee require a fuel economiser and 
boilers. Tenders to city electrical engineer (Mr. J. Alex. Bell), 
Cotton-street, Aberdeen, before noon, March 15. 


Accrington Corporation invite tenders for two steam dynamos, jet 
condenser, balancer, 750-ampere-hour storage battery, steam and 
exhaust piping, arc lamps and pillars. Tenders by 23th inst. 


Bermondsey Borough Council require a main switchboard and 
instruments and a battery of accumulators and accessories. Tenders 
to town clerk, Town Hall, Spa-road, London, S. E., by noon 30th inst. 

Taunton Corporation require two 100kw. tramway generators, one 
engine and tramway switchboard aud connections. "Tenders to town 
clerk, by 2 p.m., Feb. 25. 

Bristol Electrical committee require tendera for erection of super- 
structures of Avonbauk electricity works. Tenders to secretary, 
Temple Back, Bristol, by March 12. 

St. Pancras (London) Guardians invite tenders for installing an 
electric fire-alarm system at their infirmary, Tenders to clerk, 
Town Hall, Pancras-road, N.W , by 28:h inst. 

Coventry Sanitary committee require tenders for electric lighting 
of new buildings at Infectious Diseases Hospital. Tenders by 4 p.m. 
March 4. | | 

Belfast Harbour Commissioners require a water-tube boiler, steam 
and feed-water pipes, &c. "Tenders by 25th inst, 
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^ Bradford Corporation invite tenders for work in connection with 
the erection of the Valley-road electricity generating station. 
Tenders by March 5. 


TENDERS RECEIVED AND ACCEPTED. 
Southampton Corporation have received the following tenders for 
a supply of car bodies and trucks, motors and equipments (per 
car) :— 
Section A (Car Bodies and Trucks). 


With ordinary With Burns’ auto. 
roof seats.. reversing seats. 
* George F. Milnes & Co. ......... £915 0 0 .... £326 10 0 
t British Thomson Houston Co... 336 0 0 ....... 550 0 0 
2 Brush Со; ,;ẽ ен 510 10 0 ...... 5320 10 0 
Ditto 1526 0 0 


* £5 extra for Peckham trucks. + Also alternative tenders of £268, 


£284. 10s., and £278. 10s. + Less £1 if Brush trucks substituted. § For 
Challenger seats. For New London” seats. 
Section B (Motors and Electrical Equipment). 
British Westinghouse Coo £253 15 0 
J British Thomson-Houston Со............................ 253 15 0 
"^ BEUBB CO. Aevi eru CHANEL a ир арна 255 13 0 


M £18. 16s. if standard car cables were supplied. Also tendered 
at £514. 

Messers. Dick, Kerr & Co. tendered for both sections at £625 per car, and 
£12. 12s. extra if their standard revolving type destination boxes were used. 
Toe Tramways committee recommended the acceptance of the tender 
of Messrs. George F. Milnes & Co. for tlie supply of car bodies and 
trucks at £326. 10s. per car, subject to “Challenger” seats being 
substituted for “ Burns” seats, and the tender of the British Westing- 
house Co. for the supply of motors and electrical equipments at 
£253. 15s, per car. 


Barnes District Council have received the following tenders for 
wiring the electricity works :— 


Tubular draw-in system. Wood casing. 
Johnson and Fitzer (accepted) ...... £89 6 6 ......... £81 1 6 
National Electric Wiring Со. ...... 140 0 —- 
Cecil Cooper & o l 158 15 0 ......... 121 7 6 
Rawlings Bros 116 10 0 ......... — 
Whitehead Bros . 1040 ........ 98 10 0 
Foote and Milne . . 105 0 0 ......... — 
F. Troy & Co. iioii ovvio renes 98 16 8......... 06 10 0 
Н. Beard & Со. ........................ 9811 6.......... 8614 0 
Coley Electric Works . 98 100 93 0 0 
WII 94 10 0 85 10 0 


The managers of the Poplar and Stepney Sick Asylum, Bromley. 
E., have received the following tenders for the supply and erection 
of an electric light installation at the asylum :— 


C. Peacock & Co. (accepted). £2,039 | Roger Dawson & Co. ......... 2,876 
Cecil Cooper & Cg. ............ 4,075 V. G. Middleton 2,735 
Speedy, Eynon n T 5,494 J. J. Roche & Co 2,596 
О. Weston & Co.......... lasna 5,488 Frigell Bros. & Louis 2,550 
John C. Christie 3,545 National Elec. Wiring Со... 2, 540 
F. A. Glover & Со............. 3,262 Joel and Potter United ....,. 2,439 
Strode & Со...................... 5,195 Young and Marten 2,559 
John Bolding & Sons ......... 2,900 Whittaker Bros. ............ 1,757 


The following tenders were received by the management com- 


` mittee of the Ballinasloe (Ireland) Asylum for the electric lighting 


of their new asylum block -— 


Ampere Electrical Co. E. Hutton & Co....... £1,927 0 0 
. (accepted) ............ £1,205 0 0 Cummins & Son. 1847 0 0 
Natl. Elec. Wiring Co. 2242 0 0 W.H.Baughan & Co. 1,790 0 0 
Wm. Curtis & Son... 2,015 5 0 Banbridge F'ndry Co. 1,781 0 0 
L. B. Mollan & Со. ... 1,996 9 0 Handley and Shanks 1,757 0 0 
Wm. Coates & Sons 1,996 0 0 Egan and Tallow...... 1716 0 0 
Alliance Electrical Co. 1,940 0 0 Hobbies (Ltd.)) 1,528 10 11 


Messrs. Davey, Paxman & Co. are supplying four boilers for the 
Cape Town electricity atation, and the Cape Government railways 
with six sets of specially-designed train lighting plant for through 
assenger traffic, and a 120 H.P. compound engine for central station 
ighting. This (Industries, of Durban, points out) is the third engine 
supplied by Messrs. Davey, Paxman & Co. for this purpose. 
Shoreditch (London) Borough Council have accepted the tender 
Messrs. J. E. Johnson & Sons for erecting engine and boiler- 
ouses, offices, &c., at Whiston-street, Haggerston, for the new 
enerating station, for £16,633. This was the lowest of 13 tenders, 


ы 


the consulting engineer’s estimate being £20,000. 


West Наш Corporation have accepted the tender of Veritys 
Limited for electric lighting plant for the Dagenham Asylum at 
£1,321. Oil engines are to be used. 

The contract for the electric lighting of the confectionery works of 
Meesrs. Edward Done & Co., Gateshead, has been placed with the 
Gateshead Electric апа Mechanical Supply Co. 

Tynemouth Town Council have accepted the tender of Mesers. 
Siemens Bros. & Co. for a steam dynamo at £4,832, and that of 
Messrs. Yates and Thom for a Lancashire boiler at £1,070. 


Southampton Corporation have accepted the tender of Messrs. 
S. Z. de Ferranti, Ltd., for a 300kw. steam alternator at £300. 

Morecambe District Council have accepted the tender of Mr. F. 
Moore for extending the present electricity station building at £2,040. 


BUSINESS NOTICE. | 
Mr. H. E. McKrell notifies that he has joined the firm lately 
trading as W. Hedges & Co., manufacturers of engineering and 
electrical fittings at 34, Barbican, London, E. C., and that the firm 
will in future trade as Hedges, McKrell & Co. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


Cornelius Bennett Harness, late managing director of the Medical 
Battery Co. (Ltd.), applied on Monday at the Wandsworth County 
Court for his discharge in bankruptcy. The assistant official receiver 
(Mr. Achieson) stated that the receiving order was made on Oct. 11 
last. The liabilities amounted to £8,289, there were no asete, and 
nothing had been realised. The application was opposed, and 
Mr. Achieson suspended the discharge for three years. 

Claims against Paris Singer (Ltd.) must be sent by March 30 to 
the liquidator (Mr. 6. Н. Baldrey), 53, Warwick-street, London, W. 

The estates of J. M. Hiley and Wm. Orchar, 21, North Tay-street, 
Dundee (as a firm and as individuals) have been sequestrated. 
Meeting to elect trustee and commissioners on 27th inst., at Lamb's 
Hotel, Reform.street, Dundee. Claims by June 17. 

It is announced that the examination of Mr. Francis Teague, 
electrical engineer, Electricity Works, Blackhall, Paisley, will take 
place at the Sheriff Court House, Paisley, on 26th inst., at noon. 

Mr. R. M. Burgess, 38, Albion-street, Leeds, has been appointed 
trustee in the bankruptcy of T. A. Flather, electrical engineer, lately 
of Park Electric Works, Speedwell-street, Leeds. 


Sales by Auction.—It will be seen by an advertisement elsewhere 
that Meesrs. Horne & Co. are instructed to sell by auction, on 
Tuesday next, Feb. 26, and following days, at 12 noon precisely, the 
remainder of the machinery and plant recently u:ed in the con- 
struction of tbe Central London Railway. A large quantity of 
valuable plant is detailed in the advertisemeut, aud all further 
information and particulars can be obtained from Messrs. Horne & Co., 
8, Delehay-street, Westminster, S. W., and 85, Gresham.street, E. C., 
London. It will be seen that the plant includes ш boilers, 
motora, cable and other plant and appliances by the leading makers. 

An advertisement elsewhere gives preliminary notice of a sale by 
auction by Messre. Wheatley Kirk, Price & Co., at an early date 
(unless previously disposed of) of a quantity of modern high-class 
plant, machinery, stock, and stores. 


Plant for Sale.—Messrs. Wake and Carr, 123, Victoria-road, 
Darlington, have for eale four sets of vertical marine-type triple- 
expansion engines, An advertisement gives additional information, 
and further particulars can be obtained from Messrs. Wake and Carr, 
Darlington, or Mr. Thos, W. Ward, Sheffield. 

An advertisement also contains some particulars of eight large 
locomotive boilers which are tor sale, Applications to Messrs. Wake 
and Carr, Darlington, or to Mr. Thos. W. Ward, Sheffield. 

Burton-on-Trent Gas and Electric Light committee have for 
tale a horizontal compound engine with a single-phase alternator, 
some particulars of which are set out in an advertisement. 
Offers to manager and engineer, Mr. F. L. Ramsden. 

Messrs, Wheatley Kirk, Price & Co. have for disposal a high- 
class private electrical installation, including Crossley gas engine:, 
Johnson and Phillips dynamo, D. P. battery, хе. See advertisement. 

By order of the trustee under the deed of assignment made by 
G. Stegmann, the stock.in-trade and machinery of an electrical engi- 
neer, office furniture, fittings, fixtures, &c., will be sold by auction 
by Mr. Н. W. Smith, at 45, St. John’s-hill, Clapham Junction, 
London, on Thursday and Friday, February 28 and March 1, at 11 
for 12 o’clock each day. An advertisement contains some 1urther 

rticulars, and catalogues may be obtained from the trustee, Mr. 

. W. Davis (Messrs. Saker and Davis), chartered accountants, 95 
and 97, Finsbury-pavement, E. C.; from Messrs. Stanley Evans & Co., 
20, Theobald’s-road, W.C., and at the Auction and Estate Offices, 7, 
Featherstone-buildinge, Bedford-row, W. C., London. 


General Electric Co. 's Lists.—A price list of new short-type 
“Solar” enclosed arc lamps is issued by the General Electric Co. 
We have also received a list of prices and particulars of steel interior 
conduit manufactured by the company. 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of tbe exports əf British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 13 to Feb. 19, 
with the ports of destination :— 

Africa—Cape Town, £1,329 ; Durban, £1,445. Argentina — Buenos 
Ayres, £550 (including £300 telegraph material). Australasia— Fremantle, 
£642; Melbourne, 21,819 (including £1,087 tclegraph cable); Otago, 
£204 ; Sydney, £1,235. Belyium—Ostend, £75. China—Shanghai, £546. 
Germany—Hamburg, £726 (including £670 telegraph material). Greece— 
Syra, £94 (telegraph material) Hollund—Amsterdam, £204. Hong 
Kong—£198. India—Bombay, £79; Calcutta, £4,806; Madras, £17. 
Italy —Genoa, £72. Japan—Nagasaki, £80. Straits Settlements—Singa- 
pore, £504.. Sweden—Stockholm, £23. Total £14,258, against £57,999 
in the corresponding week last year (Feb. 14 to Feb. 20). 
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COMPANIES' MEETINGS AND REPORTS. 


——— 


National Telephone Co. (Ltd.) 


The twenty-seventh ordinary general meeting of this company was held 
yesterday, Mr. T. Staats Forges presiding. 

The SECRETARY (Mr. Albert Anns) having read the notice calling the 
meeeting and the auditors’ report, 

The CHAIRMAN said: Ladies and gentlemen, this is an important 
occasion. We have to consider a new departure, and therefore I will deal 
with the report as affecting the half-year's working with brevity. The income 
of the half-year bas been £732,000 in round figures, an increase of £68,000 
over the corresponding period last year. The working expenses for the half- 
year have been £404,000, compared with £359,000, an increase of £45,000. 
At first blush that is a very disagreeable disproportion to the increase in 
the gross receipts, but it is attributable to one item, and that is that, in 
the early part of the year, we had a very heavy snowstorm, which 
involved us in £25,000 of expenditure. The net result of the half-year is 
that, after deducting the Post Office royalties, amounting to £71,000, 
there is a profit of £255,000, against £240,000, or an increase of £15,000. 
The rentals carried forward in respect of unexpired terms of contract 
come to the enormous sum of £696,000, this being an increase of £69,000. 
In fact, the business of the past year, taken as a whole, has been a 
record. It shows the greatest development of the undertaking in any 
one year, and that notwithstanding some very adverse circumstances. 
Out of the available balance we propose to pay the fixed interest on 
the various preference shares and so forth. The capital expenditure 
of the period under review has been £468,000, which is the price of 
11,794 additional exchange and private lines and the construction of 
underground linea. That is a large sum, but its expenditure was 
inevitable. That brings us to the root of the thing, which is whether 
we are to go on—whether we are to cive in or fight on. I do not 
know whether what we have gone through on a greater scale on 
other occasions is an encouragement to cave jin. I think we shall 
have to do what others who have а just cause have done, and that 
is fight for our own hand. But tbat can be done only after mature 
deliberation and after settling many difficult questions, and inducting 
the right course, if you think that you can find it. Our difficulty is the 
unknown. The Government have become competitora in London. 
They have power to license outside London, and our company have 
a short life—1911 is the end of our licence. What is going to 
arise then! The Government, under the company's licence, can 
every seventh year take over this concern by arbitration. Novy, 
suppose we deal with the unknown as embraced between now and 1904. 
The Government then, whatever the state of things may be, may elect to 
take us over by arbitration ; and, therefore, I think if we limit our forecast 
to 180d we shall be treading much safer ground than if we attempt a 
forecast to 1911. With the greatest respect to the Government and the 
authoritics, I think they will have a great deal to learn, and I think 
that if they persist in their objects, whatever they are, of com- 
peting with us at very low rates they will have a very sorry tale to tell 
in 1904. But what are we to do? Are we to fight for our own band! 
Well, after much deliberation we have come to the conclusion, subject of 
course to your sanction, that we will go on and relax no reasonable 
effort to increase our subscribers and make the best of our property. I do 
not think we are likely to invite opposition from the Government or 
anybody else based upon the knocking down of rates, but we may 
have to “follow my leader" in that as in other things in life. 
We must await the result. Having all that in view it really 
comes to this—a new departure. Shall we draw in and 
make the best of what we have for the next four sears 
or go on vigorously and make our service as efficient and a3 extended as 
possible, and get the best terms we can out of the public for doing the 
work efficiently ? That is what we are determined to do, subject to your 
approval. Dealing with the year as a whole, we have had the very large 
addition of 25,500 exchange and private lines, and of these 16,776 have 
been for subscribers on the message rate system. That is to say, the 
payment of a low annual charge in respect of the cost of installation and 
the sum of 1d. per call made. That is the message-rate system, and that, 
I understand, is the principle which the Government intend to promote 
and extend. Well, I wish them joy if their result is anything like ours 
has been. We have spent on those subscribers half a million of money 
experimentally, апа, in some sense, as a measure of insurance, to show 
that we are not behind the times ; but the result has been that we have 
not made a farthing of interest on the money. We cannot afford to give 
a service of this kind for nothing, but if we are forced by competition to 
do it, we must take our chance. The effort to popularise may possibly 
justify the message-rate system, supposing it develops. The theory is that 
the annual payment, and 1d. а message sent, will in course of time bring 
such an average payment as will result in a profit. Meanwhile the interest 
on the large capital involved accrues. If these people had come to us on 
the ordinary terms we should have had an additional £23,000 to the profit 
of the year. This is the first time we have tested and experimented with 
this message-rate system, and we must draw from it the lessons of experi- 
ence. I now move the adoption of the report and accounts and tbe 
payment of the dividends thereia recommended. 

The Right Hon. Sir HENRY FOWLER, M.P., seconded the reso- 
lution. 

Mr. LEE SMITH remarked that the Government might at one time 
have acquired the concern at a very low rate, but they had allowed this 
company to struggle on and make the thing a success, and now they pro- 
posed to swoop down on them. Не had every confidence in the board, but 
felt they ought not to go ou adding largely to the capital expenditure 


when, in 1911, the Government might take away from them their 
concession. 

The CHAIRMAN pointed out that the company had to live with their 
competitora and must do their best —however much indignation they might 
feel against the Government —to provide an efficient and sufficient service. 
The hope of the board was that they would be able to beat the Post Office. 
They were more adaptable, and not tied up with restrictions and red tape 
like a Government department, They must wait for the Post Office to be 
found out in this matter. 

The resolution was cirried with one diesentient. 

The CHAIRMAN next n:oved the resolutions set out in the directors' 
report, which will be found on p. 641 of our last issue. He said these 
propositions were based on the determination of the board, subject to the 
shareholdeis' approval, not to s'op extension but to make the best of the 
situation. To stop their extensions meant that in every great centre of 
the country they must refuse applications for the telephone service, That 
would give an opening to those enamoured of municipal trading in the 
respective centres to seek for a licence to start an opposing system, and 
tbat could not be considered as desirable, The board advi:ed the 
shareholders to go on developing the business till 1904, when they would 
know what the intentions of the Government really were. If they 
then gave notice to buy out the concern by arbitration, well and 
good. If not, his conviction was that the company would then be in a 
position that the Post Office would find it a particularly hard nut to crack. 
By the resolutions the board would be given another million of money to 
invest for the shareholders. That money. would not be spent at once or next 
year, but would suffice for the discreet development of the business up to 
1904. 

A SHAREHOLDER inquired if the Post Office would not be in a better 
position than this company to compete for telephone subscribera. 

The CHAIRMAN said that undoubtedly the Post Office would start 
with many advantages, but he had confidence in a commercial company to 
beat a public department, with all its advantages. 

The resolutions were carried. 


W. T. Henley's Telegraph Works Co. (Ltd.). 


The directors' report for the year 1900 states that of the additional capital 
authorised in August, the directors have issued £25,000 preference shares 
at par and £25,000 ordinary shares at 100 per cent. premium, enabling the 
reserve to be increased by £25,000. These shares were all issued to the 
shareholders or their nominees. The net profit for the year amounted 
to £62,725. 183. 6d. After payment of debenture interest aud income tax, 
and making ample allowance for depreciation of buildings, plant, machinery, 
&c., there remains £56,411. 17s. 10d., making, with £18,853. 7s. 4d. from 
last year, a total of £75,265. 5s. 2d available for distribution. The 
directors have transferred £1,000 to debenture redemption sinking fund, 
and £11,000 to reserve (in addition to the £25,000 above mentioned), and 
recommend the payment of the following dividends : —At the rate of 44 per 
cent. per annum (le:s tax) on the preference shares, and at the rate of 
20 per cent. per annum (less tax) on the ordinary shares, including the 
interim dividend of 4 per cent. paid on Sept. 1 last. These payments 
amount to £50,554. 98. 2d., leaving £24,710. 16s. to be carried forward. 


Brompton and Kensington Electricity Supply Co. (Ltd.). 


The annual report of the directors fur the year to Dec. 31 states that 
the revenue account shows a credit balance of £21,524. 33. 7d., which, with 
£229. дв. brought forward, and £282. 132. 5d. ірі згеві received, makes 
£21,836. 1s. After deducting £2,250 for interest on debenture atock, 
£2,100 for interim dividend on preference shave, and £2,457. 123. 6d. for 
interim dividend at the rate of 5 per cent. рег annum for the half-year t» 
June 50, 1900, on the ordinary shares, the directors recommend that 
£6,000 be put to depreciation, £5,000 in reduction of renewals suspense, 
and that dividends be paid to Dec. 31 on the 7 per cent. cumulative 
preference shares, on the ordinary shares at 7 per cent. per annum 
(making 6 per cent. for the year), and that £487. 15s. be carried forward. 
The nominal capital of the company is now £320,002, divided into 20,000 
preference and 40,000 ordinary shares of £5 each. The directors propose 
to issue 8,000 preference and 359 ordinary shares, bringing the ordinary 
und preference capital up to £100,000 each, and to redeem the exiating 
debenture stock. 

The renewal of antiquated plant has been completed during the year 
at а further cost of £2,992. 163. 10d., and after appropriating £3,000 
from the income of the year, the renewals suspense account stands at 
£14,194. 16s. 104. 


Westminster Electric Supply Corporation (Ltd.). 


The report of the directors of this corporation for the year 1900 ia as 
follows :—The supply of current, which on Dec. 31, 1899, was provided 
for the equivalent of 421,445 lampa of 8 c.p., had increased by Dec. 31, 
1900, to the equivalent of 469,589 lamps. At the present time there are 
on circuit the equivalent of 479,056, and applications have been received 
{ог а further 7,056 lamps. The length of roadway in which mains have 
been laid now exceeds 54 miles, making about 219 miles of ways, into 
which upwards of 188 miles of copper (strip and cable) have been drawn. 

The directors have entered into an agreement with the Vestry of 
St. George, Hanover-square, for lighting the whole parish by electricity. The 
experimental lamps erected near Victoria Station, which have been in use 
for some time past, have given great satisfaction. The mains for this 
purpose are being laid, the lamp posts are being rapidly erected, aud in a 
short time a considerable tection of the area will be lighted by arc lamps. 
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Tbe continued high price of Welsh steam coal has entailed an extra cost 
of about 50 per cent. for fuel, and has, of course, materially affected the 
profits of the past year. Since the supply of current has been given at 
200 volts, the revenue has also been reduced by the allowance of 8 per cent. 
to consumers supplied at that pressure. All the consumers (5,651), with 
the exception of nine, are now on the 200-volt circuit. 

During the year £148,100 ordinary share capital has been duly issued at 
par to the shareholders. A large proportion of this sum has been expended 
on the joint undertaking of the St. James’ and Pall Mall Company and 
this corporation in the purchase of lands and erection of works at North 
Bank, Marylebone. This capital must necessarily, until the opening of the 
works, remain unremunerative. 

An interim dividend at the rate of 10 per cent. per annum for the half- 
year ended June 30 last has been distributed, and the net balance avail- 
able for dividend is £30,556. 19s. Ad., a dividend at the rate of 11 per cent. 
per annum, less tax, for the half-year to December is recommended, £3,860 
being carried forward. 


British Insulated Wire Co. (Ltd.) 


The directors’ report announces that the gross profits for the year were 
£134,226. Os. 11d., to which is added £6.432. 14e. 9d. brought forward, 
making £140,658. 15s. 8d. £66,495. Os. 4d. is allowed for cost of adminis- 
tration, legal expenses, patent fees, &c., depreciation, ‘patents, debenture 
interest, and interest on preference capital for the year, leaving for divi- 
dend, reserve, &c., £74,163. 15s. 4d. The interim dividend at the rate of 
10 per cent. per annum already paid on the ordinary shares absorbed 
£12,481. 7s. 9d., and the directors have transferred to reserve £22,400, 
leaving £39,282. 7s. 7d., and a dividend is now proposed, making a total 
for the year of 15 per cent. on the ordinary shares, and carrying forward 
£6,763. 15s. 4d. The reserve now stands at £200,000. During the year 
30,000 preference shares of £5 each have been issued at a premium of 10s. 
per share, and 30,000 ordinary shares of £5 each at a premium of £5 per 
share. The premiums thus received (£165,000), with £12,600 formerly 
received, make £177,600 out of the £200,000 of the reserve fund. 

The new copper rolling and drawing department is now in active 
operation, and has fully justified the capital expenditure on these works. 
It will be necessary to further extend them in the near future. The com- 

y has acquired further valuable freehold property at Prescot. 

The debenture issue of £50,000 matured on Dec. 31 last, but as the 
directors contemplate in the near future making a larger issue on more 
favourable terms, arrangements have been made with most of the holders 
to temporarily extend their bonds to June 30, 1901. 

The results of the year’s working have been very satisfactory, and the 
business of the company has considerably increased. Large additions have 

been made to the buildings and plant for the purpose of coping with the 
reat increase of the company’s business, and the directors have still 
urther extensions in contemplation. 


Newcastle-upon-Tyne Electric Supply Co. (Ltd.). 


The directora’ report for the year ended Dec. 31 states that the total 
units sold amounted to 1,096,519, against 967,098 in 1899, and 803,789 in 
1898. The profits, including £1,811. 18. 6d. from 1899, amount to 
£10,605. Өз. 115. Interim dividends at the rate of 5 per cent. per annum 
on the preference and 8 per cent. per annum on the ordinary shares were 
paid in July last, absorbing £3,680. 26. Id., and the directors now recom- 
mend further dividends at the rate of 5 per cent. per annum on the 
preference and 8 per cent. on the ordinary shares, absorbing £4,537. 138. 10d., 
and that the balance (£2,387. 10s. 10d.) be carried forward. The high 
price of coal which ruled during the year has increased the cost of pro- 
duction by about £1,600, but at present prices the larger portion of this 
increased expense will be saved during the current year. The reserve and 
depreciation account has been increased by £20,000, the premium of £1 
per share on 20,000 preference shares issued, and now stands at £40,000. 

Two sets of plant, with a capacity of 500kw. eacb, have been erected at 
Pandon Dene during the year. The parliamentary bills promoted last 
year to give powers to the company outside the area of their original pro- 
visional order, and also for the supply of electricity in Gosforth, have been 
successfully carried through. The company is now in possession of an 
extensive central generating station at Wallsend, having taken over and 
enlarged a station commenced by the Walker and Wallsend Union Gas Co. 
A suitable riverside site at Carville has aleo been secured, and is available 
for future development. The company is now in a position to meet the 
present and growing demand for electricity for power and other purposes. 
The purchase price of the riverside site was settled at £22,500, the vendors 
taking preference shares for their purcbase money. There now remains 
unissued 10,000 ordinary and 6,250 preference shares, which will be offered 
to the shareholders on the same terms as the last issue during the forth- 
coming autump. The directors propose to create 4 per cent. mortgage 
debentures to the amount of £250,000, which will be issued as the extended 
operation of the company require, the total issue not to exceed onc-half of 
the paid-up capital. The expenditure on capital account during the year 
was £127,261. 28. 9d. 


— 


Telegraph Construction and Maintenance Co. (Ltd.). 


The thirty-seventh annual report of the directors of this company states 
that the accounts for the past year show a net profit of £100,195. 16s. 9d., 
after charging interest on debentures ; £53,803. 6s. ld. was brought for- 
ward, making £153,999. 28. 10d. From this is deducted the interim 
dividend of 5 per cent, paid in July, amounting to £22,410, leaving 


£131,589. 2s. 10d. to be now dealt with. The directors propose to dis- 
tribute a dividend of £l. 4s. per share and a bonus of бв. per share 
(absorbing £56,025), being at the rate of 124 per cent., and making a total 
dividend for the year of £2. 2s. per share, or 174 per cent., free of tax, 
leaving £75,564. 28. 10d. to be carried forward. 

The business of the company during the past year has been satisfactory, 
and the factories have been fully occupied in the manufacture of sub- 
marine telegraph cables and of insulated wire. The company’s ateam- 
ships have been employed in the laying of submarine cables, and alao in 
the carrying out of repairing operations. The factories at Wharf-road 
and Greenwich and the steamships have been maintained in a t horoughly 
efficient condition. 

The directors propose to add а further sum of £10,000 to the pension 
fund establisbed in 1899 for the benefit of the company's staff. 

Tbe transfer books will be closed from 18th to 26th instant inclusive, 
preparatory to the payment of dividend. 


CITY OF CARLISLE ELECTRIC TRAMWAYS OO. (LTD.) —The first half- 
yearly meeting was held at Carlisle on Wednesday. The chairman (Mr. G. 
Richardson) moved the adoption of the directors' report which stated that 
the lines are worked by the company under an arrangement to pay 40 per 
cent. of the traffic receipts to the Manchester Traction Co. in consideration 
of which the Manchester company2pay the 4 per cent. interest on the 
debenture stock subscribed and paid up, and 5 per cent. interest upon the 
ordinary share capital to the date of taking over the tramways by the Car- 
lisle company. The revenue account for the half-year showed a surplus of 
£1,523, and the balance profit, after writing off one-third preliminary 
expenses, was £1,669. The directors recommend thet £500 be put to 
depreciation, and that a dividend for the half-year to Dec. 51 at the rate 
of 5 per cent. per annum, making 4 per cent. for the year, be declared. 
The car miles run had been 116,853 ; the number of passengers carried, 
1,105,911 ; the traffic receipts per mile, 9°46d. ; total receipts, 9°74d. ; total 
expenses (57:52 per cent. of receipts), 560d. The report was adopted. 


DISTRICT MESSENGER AND THEATRE TICKET CO. (LTD.)—At the 
shareholders’ meeting on Monday Mr. G. E. J. Manners said that in 
October they heard from Lord Londonderry that, after careful considera- 
tion, he had made up his mind to renew the company’s licence for five 
years, subject to certain conditions, and hinting at very much increased 
competition. The directors consulted with friendly members of Parlia- 
ment, and their strong opinion was that the matter must be fought to an 
issue. The shareholders were now asked to sanction the bill which the 
directors were promoting. The directors were careful to interfere as little 
as possible with the monopoly of the Postmaster-General. They wanted 
their licence to be extended to 42 years, the period usually granted to 
similar companies, and suggested that, instead of the present royalty, 
which was very expensive for the Post Office to calculate and check, tbe 
company should pay a lump sum of £500 a year, with an extra £100 a 
year for every 1 per cent. per annum above 5 per cent. paid to the ordinary 
shareholders. If the department could afford to carry a postcard for 3d., 
and do all the work incidental to carrying it, he contended that if the com- 
pany paid them „zd. it would be ample, as the company had to provide 
the capital necessary for their electric system to catch the business. "The 
action of the directors was approved. 


METROPOLITAN DISTRICT RAILWAY O00.—At the general meeting 
of this company held on Thursday last, Mr. J. Staats Forbes (presiding) said 
that since their extraordinary meeting (The Electrician, Jan. 11) their 
accounts had been made up, and too sadly fulfilled the forecast which 
he gave them on that occasion. This serious position was traceable almost 
entirely to the opening of the . Twopenny Tube." They had lost in the 
half-year 101,000 first-class passengers, 272,000 second class, 964,000 third 
class, and 1,700 season ticket subscribers. Their working expenses had 
increased by £1,200, attributable chiefly to coal. In this condition of affairs 
electric traction was, of course, the saving grace, if it could be brought 
about, but there were other measures they must take, which will require a 
great deal of skill and knowledge—the question of uniform clase, low fares, &c. 
The results of the working of the Central London Railway were not in his 
view so extremely brilliant to the investor as to make bim (Mr. Forbes) 
believe that there would be a great run of money to support the designers 
of those railways. For engineers and electricians and professional men it 
was very easy to design such lines ; but there would be a good many 
difficult questions to be got over in regard to future tube railways. The 
directors of the District line would have to watch and do their best to 
oppose and defeat schemes directly vital to the District Railway. For 
instance, a railway under the Strand and the City would not suit 
them at all. They could not allow it to go without having something 
to say upon it, and that would mean the necessity of appearing 
in opposition to the bills in Parliament—if they ever got there. 
On the question of provision of funds for the conversion from steam to 
electric traction, the directors were determined there should be electricity ; 
but there were a great many electrical doctors in the world, and a vast 
number of different ideas as to the best method tobe adopted. The board 
had before them nine proposals from different places, and one particular 
one was insisted upon by their technical advisers as being the best. Some 
outside people, however, said they did not care about technical advisers — 
they knew better. The company was bound, in honour to the Metro- 
politan Company and in justice to themselves, to determine what system 
was most applicable to both the lines. They were told by their experts 
that one system in particular was admirable for their purposes, that it wasa 
great advance on any other system, and that the Americans were not in it. 
Well, the Americans thought they were in it, and there was а certain 
amount of conflict going on. However, the directors would have to come 
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to some determination ; but they would not do so without obtaining in 
advance the consent of the very large shareholders. They would first have 
tosettle upon the electrical system to be adopted, and then determine 
what was the best means of providing the funds and the least amount they 
could do with. The salvation of the line depended upon getting the con- 
version to electric traction carried out with the utmost speed. 


NORTHAMPTON ELECTRIC LIGHT AND POWER Co. (LTD.)—Accord- 
ing to the annual report for 1900, the equivalent of 5,399 additional 8 c.p. 
Jamps were connected, and motive power equal to 297 lamps, together 
5,696, compared with 6.702 in the previous year, bringing the total to 
25,459 8 cp. lamps. The mains have been extended about 13 miles, 
making a total length of about 74 miles. The number of consumers had 
been increax2d by 106, making 445 in all. The increase in the price of 
coal seriously affected the results of the year’s working, and in addition 
there was great and unexpected delay in the delivery of machinery, upon 
which the change to a higher voltage was dependent. This step, whch 
should have taken place during the summer months, was necessarily post- 
poned until after Christmas, and can then ouly be satisfactorily undertaken 
during a few days of fine weather. Meantime, the plant has been working 
unec nomically, with the result that no improvement can be recorded so 
far аз net revenue is concerned. The accounts show £1,132. 18s. 1d. to 
credit of net revenue. It is propoxed to pay dividends on the 6 per cent. 
(fixed) preference shares (£229), on the 5 per cent. (fixed) preference shares 
(£418. 54. 8d.), and 2 per cent. on the ordinary shares (£459. 18s. 8d.), 
leaving £45. 15s. 9d. to be carried forward. 


SMITHFIELD MARKETS ELECTRIC SUPPLY CO. (LTD.)—The annual 
meeting of this company was held on Friday. The chairman (Mr. H. S. 
Leon) moved the adoption of the report, which has already appeared in The 
Electrician, and said they could mildly congratulate themselves upon the 
result of the year's working. The number of lamps had increased by the 
equivalent of 6,279 8 c.p , which represented 57 new customers. About 
100 new shops still remained to be lighted, and they had every reason to 
believe tbat, in course of time, all would come in. The new consumers 
when they come in would be profitable customera, as they were long-hour 
consumers, and the company's plant could take them without further 
capital outlay. In Dec, 1900, they expended about £3,000 on a new unit 
of plant, which was now in operation, and they hoped to get through the 
summer at a decreased working cost. The necessary moneys had been 
raised by the issue of £3,800 second debenture, increasing the total of that 
issue to £8,000. The board would limit further issues of capital to works 
which would show a direct and immediate profit. They would maintain 
the plant out of revenue, and for that purpo:e £1,000 had been placed to 
depreciation account. The cost of coal bad been £4,155 fur the year, against 
£2,600 in the previous 12 monthe. The ordinary shareholders, although 
they might not receive any dividend for a few years, or only a small one, 
could rest satisfied that the company had been slowly but surely built up 
on safe and solid foundations, The directors, although entitled to a much 
larger sum, had only taken £500. They thought the time had come when 
they were entitled to a portion of their legitimate fees. For his (the 
chairman's) part, he was not disposed to work any longer for nothing. 


WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)—The directors' 
report states that during the past year the equivalent of 3,939 8 c.p. lamps 
were added, briagiog the total to 17,808 at the end of 1900, of which 1,083 
represent motive power. The expenditure ou capital account amounted 
to £6,764. 14s. 4d., bringing the total to £53,670. Is. 5d. The principal 
expenditure was on maius, and included a new cable to Windsor Castle, 
where a number of additional lights have been connected, and also in St. 
George's Chapel. A new battery of accumulators has been provided and 
is now working. The net profit for the year is £4,372, 11s. 11d., and over 
three-fourths of the profit has been earned frem the supply of electric 
current. The amount available for distribution, including £690. 12s. 3d. 
from the previous year, is £5,063. 45. 2 , and the directors recommend а 
dividend at the rate of 8 per cent. for the year, tax free. Au interim 
dividend of 3 per cent. has already Leen paid. A balance of 21.400, 143. 2d. 
will remains, and the directors recommend that £750 be added to the 
depreciation, renewal, and reserve fund. 25,747. 9s. 6d. was received 
during the year as premium on the issue of the balance of the share capital 
less expenses, and the directors recommend that £1,500 of this be carried 
to dividend equalisation account, and the balance (£2,247, 9a. 6d.) to 
depreciation, renewal and reserve. 


CITY NOTES. 


— — 


MEMORANDA.—Bank rate 4 per cent. (Feb. 21, 1901). Price of silver 
283d. per oz. (Feb. 21). Consols (22 per cent.) 9776 —9711 for money, 
975 —971 for account; 24 per cent. 97—973 (Feb. 21). Consols Pay Day 
March 1. Stocks and Shares Continuation Days, Feb. 26 and Mar. 12, 
Ticket Days, Feb. 27 and Mar. 15; Pay Days, Feb. 28 and March 14; 
Mining Share Carry-over Days, Feb. 25 and Mar. 11. 


BLACKPOOL AND FLEETWOOD TRAMROAD CO.—At the meeting on 
Tuesday the chairman (Mr. George Richardson) taid the working expenses 
showed an increase owing to the high price of coal. An extra receipt in 
this year's account was £362 for the sale of current to the Blackpool 
Corporation owing to a breakdown on their system. There was a decrease 
in the dividend of 1 per cent., bringing this down to9 per cent, for the year, 


BRITISH ELECTRIC TRACTION CO. (LTD.) —The subscription list closed 
on Wednesday in an issue of 50,000 6 per cent. cumulative preference 
shares of £10 each ia this company issued at £11. 10s. per share by the 
Electric and General Investment Co. The prospectus of this issue is an 
interesting document and shows the progress of the British Electric 
Traction Co. since its formation. The share capital of the company is 
£2,000,000, of which, with the present subscription, £1,500,000 has been 
issued. The company has power to raise on debentures any sum not ex- 
ceeding half the subscribed capital for the time being, and £600,000 
debenture stock has been issued. 2,077 £10 ordinary shares are to be 
allotted as fully paid-up to certain shareholders in the Brush Electrical 
Engineering Co. in accordance with the agreement recently effected 
between the two companies, 


CAMBRIDGE ELECTRIC SUPPLY CO. (LTD.)—At the annual meeting 
Mr, Munsey, who presided, referred to the company’s steady progress and 
excellent prospects for the present year. The whole of the staff had 
worked well, and all had done their best to make the company а success. 
The Hon. C. А. Parsons said they owed а great deal to their manager 
(Mr. Barker), wbo, as some of them knew, was going shortly to Newcastle- 
on-Tyne to manage the works where machinery such as they had in Cam- 
bridge was made. It waa а considerably larger sphere of action, and much 
more important, and the directora thought they could not stand iu 
Mr. Barker's way. They had an understanding that Mr. Barker would, 
at any time he was called upon, give advice or assistance when the Cam 
bridge company might wish him to do во, . 


CENTRAL LONDON RAILWAY CO.—This company are inviting appli- 
cations for £876,000 4 per cent. debenture stock. The lists close to-day 
(Friday). 

CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The transfer books of 
this company’s preference and ordinary shares will be closed from Feb. 25 
to March 6 inclusive. 

EDISON AND SWAN UNITED ELECTRIC LIGHT CO. (LTD.) A payment 
on account of dividend for the current year at the rate of 5 per cent. per 
annum (less tax) оп the “A” shares for the half-year to Dec. 31 is 
declared. This works out at 1s. 6d. per share on the partly-paid £5 shares 
(£3 paid), and 2s. 6d. per share on the fully-paid £5 shares (less tax). 


GENERAL ELECTROLYTIC PARENT CO. (LTD.)—Messrs. Chalmers, 
Wade & Co., Liverpool, have made a thorough investigation of this 
company's finaucial position, and the directora will submit a revised 
balance-sheet to Jan. 51 at the forthcoming meeting. The balance shown 
in the accounts published last year has been increased on revision by 
£2,835, making a total of £59,541. From this has been deducted the 
cash dividend of 50 per cent., free of tax, declared March 21, 1900, and 
the net balance to Jan. 31 is £49,556. This is reprerented by £62 in cash 
and 49,474 fully-paid up ordinary shares in the Electrolytic Alkali Co. 
(Ltd.) The directors recommend that 45,772 of these shares be distributed 
among the shareholders at the rate of eight shares in the Alkali Company 
for every five shares in the Parent Company, leaving 35,702 shares and £62 
in cash to be carried forward. The directors consider that very satis- 
factory progress has been made with the construction of the works of the 
Electrolytic Alkali Co., at Middlewich. 

GIANT'S CAUSEWAY AND PORTRUSH ELECTRIC TRAMWAY CO. (LTD.) 
—The ordinary general meeting of this company was held last week. The 
directors’ report was adopted. 

LONDON-PLATINO-BRAZILIAN TELEGRAPH CO. (LTD.)—The half- 
yearly coupons on this company’s 6 per cent. debentures, due March 1, will 
be paid by Messrs. Glyn, Mills, Currie & Co., 67, Lombard-street, 
London, E.C. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC 


RECEIPTS. 

| Week E Inc, | No AGGREGATE. 

Line. ended B | or Dec. о 55 Io 
< Amount or Deo. 

19% £ „% £i 
Aberdeen Corporation... eb. 9 550 59) 36 21,782 + 3,313 
Birmingham Tramways. „ 16 | 3,954'+ 352 6 25,772 4 507 
* Blackburn Corporation., „ 16 398 + 88 6 2,590, 89 
Blackpool Corporation.. „ 14 164 |+ 65| 46| 29,354 + 7,762 
Blackpool апа Fleetwood ,, 16 | 156 + 57 7 950 — 20 

Bolton Corporation „ 17 1,25 45 620341 .. 
Bradford Corporation... „ 17 771,4 457 46 27.781 7 10, 200 
Brisbane Trams ......... Jan. 2 | 2,505 |+ 650 25 50,649 |+ 9,157 
Bristol Trams & Carriage Feb. 15 3, 574 4 1,157 7 245,980 + 7,034 
Buenos Ayres & Belgrano: Jan. 20 2, 588 - 5i| 3 8,420 T 1,143 

Carlisle Trams. Co. ...... К 85 dvi oes a ies 

Central London Railway Feb.16 6, 111 7 42,838 is 
City& South London Ry. „ 17 | 2040|+ 880, 7 14,039 |+ 6,140 
Cork Elec. Trams .. , 14 328!+ 159 6 2,171 ＋ 270 
Dover Corporation .. „„ 16 | 141'+ 100 45 9,851 + 624 
Dublin & Lucan Rly. ..| „ 16 71+ 24 7 490 + 155 
Dublin United .......—... „ 15, 5105 + 345 7 11,997 t 2.633 

Dublin Southern Dist... „ 15 612|+ 145 7 5,144) ; 
Dundee Corporation. „ 15 4359 ＋ 106 39 17,966 |+ 2,485 
Glasgow Corporation. , 16 7,801 + 20 7 61,962 + 2,810 
Halifax Corporation. IUE 683'+ 221 46 35,048 + 7,502 
Hull Corporation „ 16 1.428 + 805 33 47,397 725,797 
Liverpool Corporation... „ 9 | 7,599 +1,687 6 47,098 + 8,090 
Liverpool Overhead Rly „ 17 1,421 ＋ 181 7 10,337 + 197 

Portsmouth Corporation ,, 16 519 + 60 .. sie Sad 
„ 17 2.795 +1.150 7 18993 + 6,610 


*Sheffield Tramways ...... 
| ~ Partly electrical, 
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METROPOLITAN ELECTRIC SUPPLY со. (LTD.)—The directors recom- | parliamentary bill for the construction of additional electric tramways Was 


mend a final dividend for the year ended Dec. 31 of 6s. per share on the 
original shares, and 9d. per share on the new shares. 


NORTHERN COUNTIES ELECTRICITY SUPPLY CO. (LTD.)—We are 
informed that the recent issue of £100,000 made by this company was 
largely over-subscribed, and lettera of allotment and regret will be posted 
in a day or two. 


NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—4Àn extraordinary 
general meeting will be held at the office, 140, High-street, Notting Hill 
Gate, London, W., on 27th inst, to approve tbe bill which is being 
promoted for compulsory powera of purchase over two sites in the 
company's area of supply. А confirmatory meeting will be held on 
March 19, the date fixed for the annual general meeting of the company. 


SOUTH LANCASHIRE TRAMWAYS CO.—At a special meeting of this 
company at Liverpool on Monday a resolution approving the company's 


approved. 


SOUTH LONDON TRAMWAYS CO.— The report of the directors for the 
half.year ended Dec. 31, states that the London County Council have 
given notice to acquire the whole of the undertaking authorised by the 
Company's Áct of 1879, embracing the section of the Battersea Park-road 
between Nine Elms and Plough-road, about 2} street miles, and negotiations 
thereon are pending. 


STOCK EXCHANGE NOTICE.—The Stock Exchange Committee has 
ordered 20,000 £10 ordinary full-psid shares (Nos. 1 to 20,000) and 
£250,000 44 per cent. first mortgage debentures of £40 each (Nos. 1 to 
6,250) of the British Columbia Electric Railway Co. (Ltd.) to be quoted 
in the official list. 


WEST AFRICAN TELEGRAPH CO. (LTD.)J— The half-yearly interest on 
this company's £300,000 5 per cent. mortgage debentures, due March 1, will 
be paid by the National Bank of Scotland, 57, Nicholas-lane, London, E.C. 


ELECTRICAL COMPANIES' SHARE LIST. 


Ракякнт | AMOUNT | Last 
AMOUNT, or Divi NAME. | 
SHARE. | DEND. 
ELECTRICITY SUPPLY COMPANIES. 
100,000 1 oe Bl'ckh'th & Gr'nw'ch D'st'ot Elec. Lt.Ord.(fallv vd. 
£100,000 | Stock — Do. 4j 1st Dab. Stock Prov. Certs, (red. and con.) 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Ord. ........, . 
6,000 10 4/6 Do. 4% per Cent. Cumulative Pref. ............xd 
470,000 Stock 4% Do, 44 per Cent. Debenture Stock (red.) ... 
19,661 $ /6 Brompton & Kensington Electricity Supply Ord. ... 
12,000 5 8/6 Do. 7 per Cent. Preference . . . . f. ee 
20,000 5 1/6 | Oalcutta Elec. Supply Ordinary (fully paid) ......... 
50,000 5 4/3 | Oharing Cross & Strand Electricity Supply Oorp. . 
50,000 5 2/3 Do. 4 por Cont. Preferenoe ....4...« X 
34,000 5 2/8 | Ohelsea er Зы эй Ordinary ......... . . . . 
£160,000 | Stock 44% Do. 4% per Cent. Debenture Stock (red.) . 
$1,200,000 | $1,000 5% | Ohicago Edison lstMort.57 30 yt-Gold Bonds(red.) . 
70,579 10 8/0 | Olty of London Electric Lighting Ord. .............е... 
40,000 10 6% Do. 8 per Cent. Cumulative Pref. ............›... 
£400,000 | Stock 5% |* Do. p per Cent. Debenture Stock (red.) . . . 
£200,000 | Stock nt Do, 44% 2nd Deb. Stock Certs. (all pd.) ........ 
40,000 10 4/0 | County of London and Brush Prov. Ordinary... s. 
20,000 10 6/0 Do.  6perOent. Cumulative Preference . . 
£300,000 | Stock 44% Do. Deb. Stock Oerts. (all pd) (red.) . 
10,200 Б eee Folkestone Electricity Supply Co. Ordinary ..... А 
11,000 5 — Hove Electric Lighting Ordinary. . . . 
15,000 5 107 Kensington and Knightsbridge Ordinary .., ....xd 
10,000 5 67 Do. s per Cont. lat Prof. [Dəb Stk. (red ) 
£73,003 | Stock 22/0 | Kenstv.& Kngtbg.Co.& Notting Hill Co (Int. Stu.) 4% 
110,000 8 "06 London Kleotrio Supply Ordinary ....se sese . . 
49,840 5 8/0 Do, 6 per Cent. Preference .... „е . 
4250, 000 Stock 4% Do, 4 per Cent. lst Мосад Dobentarea .., . 
85.000 10 8/0 Metropolitan Elec. Supply Ord. ............ «m. 
13,7 69 10 i» Do. (£5 paid) . e . ce 6 cee oreo 
£220,000 | Stock 47 Do. 4 per Cent. Deb. Stock First Mortgage. 
5250,000 | Stock 347 Do. 8} рег Оеп. Mort. Deb. Stock (red.) 
6,452 10 6/0 | Notting Hill Electrlc Ordinary ... ...« eene . . . 
10,000 5 5/0 | Oxford Electric Ordinary  ..... ——— 
300,000 1 1/6 Rand Electric "TT € «9999:25900-»299 92990870990» „„ „% ТТТ Т 
£135,000| Stock 57 | River Plate El. Lt. & Tr'ot'n, Ltd., 6% lst Mor. Dob. . 
15,000 $100 @2 Royal Electric Company of Montreal Shares. 
8115,500 100 44% |* По. 4% per Cent. lst Mortgage Debentures ... 
40,000 5 96 St. James's and Pall Mall Electrio,Ordinary ....„х! 
30,000 5 3/6 Do. 7 per Cent. Proferenee . . sese XÀ 
£150,000 | Stock 29/0 Do. 3) per Cent. Debenture Stock (red.) . 
12,000 5 ve Smithfield Markets Klectric Supply Ordinary ..... . 
£50,000 Stock 4% Do. 4% Debentures .......... cento rone 
65,000 5 T South London Electric Supply Ordinary... . 
79,900 5 5/0 Westminster Electric Supply Ordinary. 
39,100 5 eee Do. ВРЕ ТУЧЕ РЕЦЕН PT eee eee ee „„ 
ELECTRIC RAILWAYS TRAMWAYS, &o. 
15,004 10 4/0 | Blackpool and Fleetwood Tram ways ...« e 
4167,90 100 5% | Brisbane Tramway 5 per Oant. Озоәппгев sse. 
$0,000 10 74% Bristol Tramways and Carriage Ordinary. 
25,000 10 4% Do. CumalativeProeference(fully pd) 
£100,000 | Stock 4% Do. 4 per Cent. Debenture8 .....,............... 
20,000 10 eds British Columbia Electric Railway Ordinary ....., .. 
13,600 10 ‘10 Do. 6% Preference? ........ Scit dpud cda M acea T 
£250,000 40 са ро. 4495 Ist Mort. Debs... esse „ bee ee eee 
60,000 10 60 | British Elec. Trao. Ord. occ oc coe sce ero coa seo oot o eoo Гы 
60,000 10 6/0 Do. 6X Опо, Pref... . , ee burar oo sees eg Xd. 
£350,000 | Stock " 6% Do. 5 per Oant. Perpetual Debentures ........ 
40,000 3/0 | Buenos Ayres & Belgrano 6% A“ Qum. Pre. 
27,500 5 Y о. nee — РА КТҮҮ —— Seeg sse 
£320,000 | Stock 5% Do. брег Cont. D»bontare8 ...,.............. 
£120,000 | Stock 5% Do. 57 2nd Deb. Sv k Prov. Certa. (all pd.) 
206,297 10 26 | Central Londor Ordinary ......... . 6 sous X 
£856,000 | Stock 14% | Ойу and South London Railway Ооп. Ordinary хі 
37,500 10 1/5 3, Do. Ordinary (Nos. 22,501 to 80,00J) ......... 
£150,000' Stock y wi Do. брег Oent. Perpetual Preference (1891 xd, 
£200,000 Stock | 57 Do. poe HAS, 
£244,315 Stock 47 Do. per Cent. Perpetaal Dabentire..... .. | 
60,000 10 | 6/0 Dublin United Trams. (1898) Ltd., Ordinary ......Xd| 
59,987 10 | t/0 Do, 6 per Cent. Preference . . . XI 
£300,000 | ME | as ро. 34 per Cent. Mort. Dads, (red.) x 
20, 10 | 75% fImperial Tramways Ordinary ......................›.. | 
10,000 10 | 67 |t Do. 6 per Oant. Preferences. . eee . | 
£800,000 | Stock | 44% Do.  4kperOCent. Debonture ..,.. „ 
80,000 | 10 | 1/3 | Kidderminster & District E. L. & Tr'ot^n 67; Pref, ... 
87,500 | 10 84% | Liverpool Overhead Railway Ordinary . . . . X 
10,000 | К > Do. 5 per Cent. Preferenoe ....4 -sese . ХЦ 
£125,000 | Stock 47 Do.  4perO3nt. Dobenture .. 
$350,000 | $1,000 57 London Street Rly. (Out.) lst Mort. 5 " Debs. (red.). 
&328,744 | Stock | 3/4 Lond, Utd. Trams.4%1lstMt Db.stk.Prv.Cets (£ Ора.) 
£60,000 100 5% Montreal Str’t R'lw'y St'rl'g 5% Mor. Doba.(1905) 
£140,000 100 | 447 Do. Sterling 447 Debentures (1922) ..... ..... 
24,000 $ ses New General Traction Ordinary ...............»әехее-.5% 
60,000 | 5 6/0 Do. брег Oent. Oumuiativo Preforenoe ..... 
4,000 | 10 | .. Oldham, Ashton and Hyde Elec. Tramway Ord....... 
1,000 10 0 Do. 5 per Uont. Preference ....4...... e o0 геге | 
10 боо Potteries Electric Traction Ordinary „ 
20,000 10 5/0 Do, брег Cent, Oumulative Preferenoe...,.. xd 
£125,000 tock | 37/0 Do. 4} por Cent. Debenture Sock... «o 


£940,000 , Stock | 9X Waterloo and Olty Ordinary 2. .. 44 


Previous Prices | RATE PER Bvosirwxse Down 
Ұкек’в Ръток, | Wednesday, —Oxzwr. Drvipzxp Dun. Dunne Wxxk 
Fen, 13. Feb. 20. TI DR. Ихріма Fes. 20. 
& s. d. Highest | Lowest 
E à E see ... Tm T 
70 73 70 75 m өз m TT 
12h 134 123 18 314 1 sa А — 
10 11 10 11 4 110 а — өөө 
100 103 101 10! & y T ж S: г 
73 T T 84 310 7 e As 22 
: 9% A 94 313 8 | Marchand September e m 
9 103 9 10% 4 8 1 | February and August 104 - 
i os 51 152 | sis а а re E 
6 : e 7 E 49. | Mail ЕРИМ 6j 6, 
109 112 10) 112 4 0 4 June and December... өөө - 
100 110 100 110 - 10 11 ары: and October ...... "a vee 
8 7 8 0 0 | February and Au 1% ET 
13 ц 13 14 | 4 5 9 | January and July vee ves 
122 127 121 147 $18 9 | June and December ... РА ie 
61 63 101 103 - oes - s. 
s 20 8k 6 6 4 aa a a 
11 12 11 1° 416 0 | Marchand September vee - 
106 10? 106 109 . гё - eee 
55 6 54 6 À eee see LII] LII] 
7 84 7i 8k ape «а ба өөө 
p у p 13 4 d 6 J TT LII] ooe 
6 4 1 7 anuary and Jul LI ILI LII] өг 
103 1C4 108 105 816 2 6 е ons өөө 
14 2 14 2 II s II LIII 
4 int + к, воо Ms. 5 er M eve 
93 1 98 0t 819 3 r., Jane, Sept., Deo. РА - 
12 13 123 134 | 4 1 6 | April and Осёођег....„ 13i 13 
7 8 E oe "TT LII] 
110 us 110 118 819 8 | June and December ... В — 
96 99 98 99 3 10 8 oe ... ... 
16 164 | 15} 164 4 4 10 March LETTA EITT LETETTE Ы өзө 
5 64 5$ 6% 3 16 11 й 5 A 
1 & ra 13 vs 13 6 8 - ore eee 
65 75 65 75 see January and July ove - 
170 19) 170 190 4 311 | April and Ootober...... T - 
103 105 *n] 105 4 7 5 99 А ose өөө 
143 15} 14 16 416 З | February and August 141 TE 
84 94 8k ej 313 8 = £ Ži — 
93 101 93 101 3 9 4 - eee 
2 23 2 2) " RA i 
80 90 80 90 41011 = ave 
2 3h 2k 3} sie 6 р o 
12 13 12 13 5 0 0 | Marchand September 122 12, 
111 12 12 13 ЕТ] оз 12% ee 
14 18 14 18 315 0 - Т - 
104 108 101 106 415 0 өөө Tm eee 
24 25 24 25 з 7 7 | Fobruary and August - өөө 
103 1){ 10% 10} 3 15 4 LI IJ LLLI J eee 
115 118 115 118 з в 1 | February and August m s 
. 13} 14} -. “ef ve ve 
T 10% 5 0 0 | May and November - 9 
99% 1007 U^ ЄТ — jas 
11 15 13а 143 5 17 8 ous 14} 1:8 
12} 13) 115 12k 416 0 | February and August 121 li 
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ELEOTRIOAL COMPANIES’ SHARE LIST, 
Amount Laer PREVIOUS 
Aem pem | Dre МАМИ. Wanger Peroz, 
BHARR. | DEND. ЕВ. 13. 
TELEGRAPHS. 
496,900 100 4X |*African Direct Telegraph 4% Mort. Deb. (red.) .....| 99 102 
25, 10 ... Amazon pr pee DIL ee ENIM MILI IL ee 
£119,700 100 5 Do. ег Cant. Debentures ...4....-.| 69 70 
£822,720 Btock 17/3 А Же an. SOG FOR sooo CRP ee eee 1ootés sedi fo cage poete р 5t 57 
83,088,640 Btock 80/0 . Preforred . ee seson —eC————— E X 10) 102 
83,088,640 Stock 5/0 Do. Deferred oe sesto 9008 sooo зова обов +» x1 9 91 
13,333,300 | $100 82 Oommercial Cable Capital b 170 180 
41, 711039 Stock 4 * Do. 4 per Cent. Dabenture Stock. . 102 — 104 
16,000 10 5/0 | Ouba Submarine Ordinary . e eee rr 8 9 
6,000 10 10/0 Do. Preferenoe 10 per Gent. ...... . . 16 17 
13,000 [2 2/0 | Direct Spanish Ordinary .......... eee se 31 4 
6,000 5 5 Do. 10 por Cent. Camalative Preference ..... 9 10 
630,000 50 % Do. 4% per Cant. Debentures . . . . . . 100% 1047 
60,710 20 8/0 | Direct United States Cable q 10 10 
#108 300 100 44% | Direct West India Cable 44% Re. "Db. (within Nos 1| 99 102 
4, 000.000 Stock 25/0 | Eastern Огӣіпагу ........ ... „ [to 1,203) (red.) 146 161 
1,820,888 Stock 17/6 Do. 8 per Oant. Preference Stock ..... ove} 95 98 
41,482,268 Stock 4% |+ Do. 4 por Cant. Mort. Dab. Stock (red. ) 61.11 A. die 
250,000 10 2/6 | Eastern Extension .... 114 lii 
50,000 10 - Do. (Nos. 250,001t0300 .000)£3pd. isdat é3pm,all pa 13} lit 
320,000 Stock 4% Do.  4perOent. Dabenture Stock . .| 110 115 
£300,000 100 45 »Fastern and S. African 47 Mort. Dab. 1903... , 9) 102 
300,000 25 47 Do.  4per Cant. Mauritius Sab. Deve si. 101% 1017 
180,227 10 1/3 | Globe Telegraph and Trust „ . eee e 10 1e} 
180,042 10 8/0 Do. 6 por Cant. Preference .. — «0006-09 15 154 
150,000 10 5/0 | Great Northern of Copenha obs 2 31 
882,000 100 417 | Halifax&Bormuda Cable 447 Let Mort.Dab (wthaNos. 99 103 
17,000 25 12/8 | Тпйо-Ецгорөап....,........ seve »sese[.L to 1,202) Jon 47 51 
4100, 000 100 6 London Platino-Brazilian 6 per Oent. Dabs., 19901 101 107 
100,000 100 47 Pacific & European Tel, 4% Guar. зуры (red.) .. 93 103 
11,839 У 4/0 | Reuter'a .. — бөр es 74 Fi 
3,381 8100 Oert.| 6% Submarine Uables Frust se 02046 e ЕРКЕ А365 „199 
15,609 10/0 .. | West African Telegraph ......... 3 2k 34 
2171, 100 100 6% |* Do. брег Cant. Debentures (red. ) «m 00: ДОЗ 
30, 2k s West Coast of Amo»rlca ............. күн сен О i 1 
&150,000 109 4% „ Do. per Oant. Dabantures bs оза. eee e #9, 103 
88,821 10 ва. Wost India and Pauama rr i í 
34,563 10 6/0 Do, брег Cent. Ist Preferono8 ..... ... on .. 6 7 
4,069 10 6/0 Do, 6 per Cent. 2nd Preference ...... sese se ve . 5 7 
280,000 100 5% |* Do. per Oant. Debenturees „ „ „ . 103 106 
207,930 10 3/0 Wostern Telegraph (late Br zili'n S'bm' rine) ub. dé oe 14 14} 
875,000 100 5% |е Do, брег Овоё. Dabs. (2nd Series, 1906) ...... 101 104 
£343,777 | Stock 4% Do. 4 per Cent, Deb. Stock (rad.) .....„„„_ .....| 102 105 
TELEPHONES. 
000 £5 4/0 | Ohili Telephons (fally pald) .. ...06 „eeso een «ооо sooo 3 3} 
224,85C 10 3% | Consolidated Telephone Con. and au. M went QU. as 
72,080 1 24% mnths Video Telephone Ordinary .....,........».... t 
86,492 1 1/0 5 ami Cant. Preference ............„„е «soc ere 1 
590,000 5 3/0 National .. VM . 1 4i 
15,000 10 6/0 Do. 6 por Ooni. Oamuiatlve lst Preference „| 12 14 
15,000 10 6/0 Do.  6perO3nt.Oamailatlva 2nd Preferencs ..| 11 13 
250,000 5 2/6 Do, 6 per Cant. Non-Cumalative 3rd Prof. 41 54 
£ 000,000 Stock 347 |* Do. Dobenture Stock 3} per Oent. (red. ). e] 9i 97 
£500,000 | Stock 47 Do.  4per DI Dobontüre Si Stock (ed.) APER „| 97 10) 
171,501 1 0/6 Oriental . s... +t „ө „ HILL зовно +0008 +0008 ETE i 1 
8,000 5 2/6 | United River Plato . -..----. — ~ 4 5 
40,009 5 2/6 Do. 57 Oamalative Prof... .. . 4i 5 
£179,917 оок 5% |+ Do. s per Oant. Debenture Stook (red. 103 1С6 
ELECTRIC MANUFACTURING &. COMPANIES. 
70,000 1 8d. | Alliance Electrical Со. 57 Cum. Pref. . . c 6 6 1 1 
125,000 1 834. | Aron &lectriclty Meter 6% Oum. Pref, ... . sses [| H 
,000 1 = British Electric Works Oo. Ordinary. -sese ... 4 
50,000 1 is Do. 5 per Cant. Cumulative Preference ...... 4 i 
850,000 100 417 Do. First Mortgage Dabantures ...4«........| 95 97 
70,000 5 5/0 | British Insulated Wire Ordinary .......... „„ 10b 11 
70,000 5 8/0 Do. Oper Cont. Preferenoe . . . e eee 5 6 
190,000 ч р 3/0 | British Westinghouse 87 Preference . ee .0000 eou ө» 4 41 
90, 2 1/2} | Brash Blectrical Raglnesring . . . c «ое «енне 1 14 
15,731 2 a Do. N — 900 eseaes - 
90,000 2 1/22 Do, $ per Cant. Pref. Non-Üam. — 21 28 
15,781 2 2 Do. El paid... 55 8 
£125,000 | Stock 447 Do. 4k per Cent. Рөгрэї aal Ist Dab, Stoor... 105 110 
£125,000 | Stock 447 Do. Perpetual 2nd Debenture Stock .. ........| 101 103 
30,000 5/0 | Oallender’s Cable Construction Ord. . "A 13 14 
40,000 5 2/6 Do. 5 per Cent. Cumulative Preference... ..... 5t бї 
£90,000 | Stock 417 Do. 4% per Cent. lst Morum VEA (red.)... 109 113 
450,000 1 0/9} | Oastner-Kellner Alkali Oo. (fally paid) ..... sses sence 1 lt 
£150,000 | Stock 447, Do. 437 First Mort. Deb. (red.) eee „ 94 97 
60,000 1 0/7: | Ohadburn’s Ship Telegraph Ordinary _............... 1 
60,000 1 o/7i | ро. 6 per Cent. Oamalative Proferease , 1} 
54,000 3 1/93 | Orompton and Co. (Nos. 1 to 54,00)) .. 8 3} 
£100,000 100 Sx. 119. Do; 5 per Cent. First Mortgago Deb. (red. pA 10 103 
60, 1 0/7 Davis and Timmins 6 par Озар. O 1m. Pref. . i 1 
99,261 5 1/9 Edison and Swan United (** A” Shares) (83 paid) .. 1 2l 
17,139 5 2/92 Do, £5 paid) ...... 3; 4; 
£344,023 | Stock 4% Do. er Oent. Mortgage Bob. Stock (red. SYN 88 90 
100,000 Stock | 23/43 Do. 52 2nd Dab. Standing Prov. Certs. (o pd) 96 1)0 
35,500 5 2/6 Edmundson's Electricity Corporation Ord. . e 43 5 
£75,000 | Stock 44% Do. 41 per Cent. First Mort. Dab. (red. Д 102 105 
112,100 2 1/2; | Wlectric Construction Co. (Limited) ....... osco s 1; 2} 
25,000 2 2/91 Do, 7 per Osnt. Cum lative Prafarance . 50:95» 2; 8 
£182,500 | Stock 4% Do. 4 per Cant. Ist Mortgage Dab. (rei.) ..... 101 101 
110,0 1 "m Giffre Лесь Ohemical an | Power Co. Ord ........ 
80,000 | 5 4/0 Henley’s P ЙОШЕЗЛӨРЛПаӘГу елыша сы 14 15 
30,000 5 2/8 Do. 11 per Uant, Рге!өгәпсэ ..., 54 6 
£50,000 | Stock 44% Do. 4$ per Cent. Mortgage Dab. Stock (rei, )... 108 112 
50,000 10 15/0 | India Rubber, Gutta Percha, Ko., Works s. 201 21] 
00,000 100 47 . 4 per Vent. lst Mortgage Dab. (red. | scores 101 10% 
7.350 12 12/0) | Telograph Construction and Maintenance ......... 41 4) 
£150,000 100 4% Do. 4 per Cent, Debenture Bonds, 1909 .. 101 104 
25,000 5 4/0 Do. Manufacturing Ordinar өөө č 10 11 
20,000 5 2/6 Do, 5 per Cent. Cumulative am —— 5} 6 
30,000 5 5/0 Willans and Robinson Огӣіпагу ...:........ ese“ AO 11 
40,000 | 93/0 Do. 6 per Oant. Oumilatſve Proference ..... - 61 ji 
£100,000 | Stock 44% Do, 4% per Oent. Ist Mortgage Debentares ..| 105 107 
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Tux judgment of the Court of Appeal in the matter of the 
contracts between the Corporation of London and the City of 
London Electric Lighting Co. does not reduce things to a 
state of the most elementary simplicity. Indeed, by its 
reversal in a great measure of the judgment of the Court 
below, and in view of the fact that the City Corporation has 
already taken action on the assumption of the contracts being 
invalid, the situation grows more complicated. The view held by 
Mr. Justice FAgwELL that the contracts were valid because they 
did not relate to constructive works has not been sustained 
by the higher Court; but, nevertheless, one of the contracts, 
viz., that made originally with the Laing, Wharton and Down 
Construction Syndicate, for the lighting of the eastern district, 
ic sustained, on the ground that no shareholder in that syndi- 
cate acted in a way to render the contract void under the 

London Sewers Acts 1848 and 1851. Consequently, two 
of the contracts are held to be void, while the third is sus- 
tained. It remains to be seen what will be the tactics of 
attack and defence which each of the rival parties will 
now adopt, on the strength of the measure of victory it has 
gained for itself and the de ‘ree of defeat of its opponent. 
May we be permitted to hope, however, that open conflict will 
at this stage be abandoned in favour of the less costly and, 
in such circumstances, more satisfactory arbitration. Rate- 
payers’ money is not to be lightly squandered on gaining 
Pyrrhic victories. 


Tue gigantic steel trust, which for some time past has been 
n contemplation among leading American iron and steel 


Second Series (Weekly), 1878. 
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masters, has at length been consummated, and it involves а 
capital of no less than £220,000,000, distributed over the eight 
chief steel works in the United States, including the enormous 
works of the Carnegie Company at Pittsburg. Mr. Pier- 
pont Moraan, the principal author of this bold combine,“ 
anticipates that it will be able to supply the world’s demand 
jn strel, and to compete with foreign manufacturers in all 
markets. We are not at present concerned with the probable 
effect of this stupendous trust on American home markets, 
but British electrical and other engineers are unfortunately 
not in a position to ignore with impunity its influence on the 
British and colonial engineering markets. Should the Trust 
be sustained, it may be predicted that its controllers will 
utilise British and other outside markets as a convenient 
dumping ground for their surplus products, at prices which will 
seriously handicap local manufacturers. History, however, has 
shown that the artificial stability of these enormous combines 
is not easily nor long maintained; here, as with so much else 
in human affairs, man proposes," but Providence upsets 
his caleulations and disposes of his schemes to his complete 
confusion. Without, however, looking for miraculous inter- 
vention, it is not difficult to discover natural causes that tend 
to explode this ‘‘ combine," and probably will do so effectually 
before it has been long in existence. 


as 


Pursuine his interesting series of resear ches upon the value 
of the electrical “ blaze current as a sign of vitality, 
Dr. A. D. Warrer has investigated the applicability of this 
test to vegetable seeds, such as beans. The results of this 
investigation have been embodied in a Paper which Dr. Water 
recently communicated to the Royal Society. By blaze 
current,” we may remark, the author denotes “ the galvano- 
metrical token of an explosive change locally excited in living 
matter,” а definition which carries our minds back to the 
famous presidential address of Sir Burpon Sanperson to the 
British Association at Nottingham in 1894, when the hypo- 
thesis of explosive letting off of electrical energy in living 
tissue was advanced. as the explanation of vital functions. 
Dr. Warrer has been able to arrive at the important 
generalisation that ‘‘if the after-currents aroused by single 
induced currents of both directions are in the same direction, 
the object investigated is alive.” Both animal and vegetable 
life are included in this generalisation, and the test appears 
conclusively to settle the question аз. to the ну of any 
tested seed. 
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Polyphase Electric Working.—The Couneil of the Society 
of Arts has arranged for a series of special lectures on this 
subject by Mr. A. C. Eborall. These will be delivered on Friday 
evenings, April 26, May 3, 10, and 17. 

Electric Fans.—In the Electrical Review of New York for 
Feb. 9 about 50 different electric fans are described and illus- 
trated. We very seldom in England need these machines for 
ordinary cooling purposes, but there is a growing demand for 
them in tropical climates where their steadiness of action is 
greatly preferable to the glorious uncertainty of the punkah 
coolie. 


Personal.—Mr. W. C. Fisher has resigned his position with 
Messrs. R. E. Crompton & Co. after а somewhat close 
connection of nearly 10 years with Col. Crompton. Mr. W. 
Wood has resigned his position as engineer to the Bristol 
Tramways and Carriage Co. in order to take up an appoint- 
ment in the traction department of the General Electric Co. 


Cable Interruptions and Repairs:— 


Date of Interruption. Date of Repair. 
Latakia—Cyprus .............. June 21, 1899 .. — 
Parí—Maranham ............ 4. Mar. 2,1900 ... — 
Cayenne—Pinheiro ............ Nov. 26,1900 ... Feb. 27, 1901 
Pernambuco—Ceara ............ Nov. 29, 19000 — 
Marseilles— Barcelona Jan. 7, 1901 — 
Shanghai Amy  ............... Jan. 17, 1901 Feb. 25, 1901 


Pacific Cable.—It is announced that Mr. Alexander Lang. 
manager of the Bank of Montreal in London, has been 
appointed a member of the Pacific Cable Board to represent 
the Canadian Government. —— A resolution is to come before 
the Canadian Parliament (proposed by Mr. Mulock, the Post- 
master-General) authorising (“anada to contribute j",ths of 
the £2,000,000 to be advanced by the Imperial Government 
for the Pacific cable. 


Obituary.—The death is announced of M. Edouard Delamare- 
Debouteville, of Fontaine-le-Bourg, near Rouen. The deceased, 
who was only 47 years of age, was the inventor of the Simplex 
gas engine. In recent years he had devoted his energies to the 
question of the utilisation of blast furnace gases in the opera- 
tion of gas engines. and his system had been taken up by some 
of the leading firms on the Continent, including Creusot in 
France and Cockerill in Belgium. 


Royal Thanks to the National Telephone Co.— Mr. W. E. L. 
Gaine, the general manager of the National Telephone Co., has 
received from Lieut.-Col. Arthur Davidson, the King’s Equerry- 
in-Waiting, the following letter :—‘ I am commanded to 
inform you that the telephone service at Osborne was very 
well and efficiently conducted last month under circumstances 
of exceptional pressure, and I am commanded to thank you 
for the arrangements which were made which secured this 
satisfactory result.“ | 


Jubilee of Owens College — An influential committee, headed 
by the Duke of Devonshire, the Duke of Argyll, the Earl of 
Derby, and Earl Spencer, has issued an appeal with the 
object of raising £150,000 in celebration of the jubilee of 
Owens College, Manchester. £50,000 are needed to dis- 
charge debts that have been contracted and £100,000 for 
additional endowment. Among the objects the promoters 


have in view are the extinction of the debt of £22,000 on the | 


buildings of the medical school, special endowments for 
existing chairs, the establishment of new chairs, the estab- 
lishment of an institution for bacteriological investigation 
and for the study of hygiene, and of research fellowships, 
and the creation of a pension fund fcr members of the 
teaching staff. Owens College, the appeal says, was the first 
attempt outside of London to supply the great cities of 
England with institutions giving a high-class universal 
education. It is still the largest of them, whether measured 
by the number of its teaching staff, the number of its students, 
or the size and completeness of its buildings. 
Equilibrium between Self-Induction and Capacity in a Net- 
work of Concentric Cables.—M. С. Н. Julius, in the Bulletin 
of the Montefiore Electrical Society for February describes 
experiments made on the network of mains at St. Petersburg, 
where the total length of the mains is 248 kilometres, and 
the total capacity 87-78 mfd. The pressure employed is 2,000 
volts, frequency 42°5 ~ per sec., and the capacity current works 


out at 46:8 amperes. With all the transformers in circuit the 
wattless transformer current is 270 amperes. The ideal would 
be to reduce the angle of lag to zero, and to do this it would 
in this case be necessary, the author says, to increase the 
capacity of the system more than five-fold. The table below 
gives the power-factors for various outputs at St. Petersburg, 
the wattless component being taken as invariable : — 

230 240 | 250 | 300 350 . 
0:533 | 0:585 | 0:627 0:760 | 0:854 | 0:874 | 0:902 0:921 


600 | 700 | 800 | 900 | 1,000 1,200 1,500 1,800 
0946 | 0:960 0-970 0976 | 0-981 0'987 0991, 0:994 


High-Speed Telegraphic Receiver.—In a recent number, the 
Flectrotechnische Rundschau gives a description of a new tele- 
graphic receiving instrament by Siemens and Halske. The 
magnetic deflection of cathode rays by the currents from the 
line and the photographic registration of these deflections ara 
the essential principles of the receiver. Several methods of 
carrying these principles into practice are illustrated, the 
methods proposed needing, as a rule, special sending 
apparatus. One, the most complicated, of the instru- 
ments, has, according to our contemporary, two or 
more electromagnets set at an angle with each other and 
operated by currents from separate lines. The currents are 
regulated at the sending end with regard to strength and 
direction. The thus deflected cathode stream falls on a par- 
ticular one of numerous small fluorescent patches on a screen. 
The light from this luminous spot is gathered by a lens passed 
through а transparent screen bearing properly placed alpha- 
betical characters and then reflected on to a moving strip of 
sensitised paper. This, when fixed, washed, and dried, gives 
the despatch in ordinary characters. 


An Electrically Operated Drawbridge.—In the Electrical 
World for February 16th there is an account of the new high- 
way bridge across the Connecticut River at Middleton, Conn. 
The bridge is 1,800ft. long with a 26ft. roadway and two 6ft. 
sidewalks, and the centre draw-span of 750ft. can be worked 
by electricity or hand power. The draw is operated by three 
95 н.р. motors, one for turning and the others for blocking up 
the ends; there is a fourth motor and duplicate set of turn- 
ing machinery which can be used in case of unbalanced wind 
pressure, or a break in the other machinery. Power is taken 
from the Middleton street wires and a cable is laid on the 
river bottom and brought up the centre pier. The blocking 
up of the ends is done by means of a pair of toggles, which are 
drawn together by two bronze nuts working in a right and left- 
handed screw that is turned by hand gearing from the motor. 
To open the bridge takes 30 seconds; takes 5 н.р. in calm 
weather and 30 н.р. to overcome an unbalanced wind pressure 
of bib. on one-half of the bridge. With hand-power, working 
with 10ft. levers, the bridge is turned by four men in 


8 minutes. 
Electric Light Statistics in Canada.—The Electrical World 
of New York publishes the following statistics, showing the 
progress made in electric lighting in Canada during the last 
10 years :— | = 
In 1891 the census re'urns gave 80 establishments selling electric light 
in the Dominion ; in 1897 there were 187, which number increased to 297 
in 1900. The electric lamps supplied by the establishments selling light 
numbered 443,897 in 1897 and 807,772 in 1900. (The largest establish- 
ment in Canada in 1900 was the Royal Electric Night Co., of Montreal, 
supplying 78,762 incandescent lamps and 1,805 атс lights. The next 
largest is the Toronto Electric Light Co., supplying 9,000 incandescent 
lamps and 1,650 arc, while the Ottawa Electric Co. 3tands well to the 
front with 77,255. incandescent lamps and 621 arcs X The province of 
Ontario has made rapid strides in the employment of electiricity for lighting 
purposes, using 418,573 lamps in 1900 against 201,955\in 1897. The 
jov of Quebec increased the number from 185,892 1дитпрв in 1897 to 
45,322 lamps in 1900. The other provinces have all devel the use of 
electricity for lighting purposes in a very satisfactory marpner. British 
Columbia had a couple of establishments selling electric light in 1897, and 
these operating only a very small number of lamps. In 1900, however, this 
province had 13 electric companies, with an equipment of 52,65 lampe. The 
use of the arc light in Canada has increased from 9,516 lampsV in 1897 to 
11,917 in 1900. In gas lighting the census of 1891 gave 49 works in 
Canada ; in 1900 there were 43, thus showing a decrease of si 


this subject, before the Institution of Junior Engin 
delivered by Mr. А. Н. Barker, at the Westminster 
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Hotel, on the 20th uli. Continuing the discussion of carry- 
ing and lifting appliances introduced in the first lecture, hand- 
cranes, ordinary power cranes, and cranes worked electrically 
were considered, their relative economy in working being 
pointed out. Their cost was treated, as also that of radial 
cranes, both hydraulic apd hand. Trucks and rails in the 
shop and railway sidings were dealt with. The lecturer then 
passed on to the essential features of the foundry, and con- 
sidered the cost of cupolas, and foundry-lifting and conveying 
appliances. Moulding machines of various types were 
described, and the relation of number of moulders and 
labourers to output was entered into. The appliances of the 
brass foundry received attention, particular reference being 
made to the crucibles. General arrangements of various 
‘works were reviewed, the most advantageous positions of 
the different departments being shown. The systems apper- 
taining to the tool-room and stores were touched upon, and 
questions with reference to heating, ventilating, and lighting 
discussed. 


Additions to the Theory of Cable Signalling.—Dr. F. Breisig, 
а prominent engineer in the testing department of the German 
Government telegraphs, publishes, in a recent number of the 
Elektrotechnische Zeitschrift, an article, chiefly mathematical, 
on the progress of signals through long cables, the sending 
апа receiving apparatus at the ends of the cable being taken 
into account. The type of signal considered is that which 
‘would be transmitted if the key at the sending end were 
raised and depressed alternately for intervals of nearly 3 sec. 
‘The mathematical treatment of the question resolves itself 
into the decomposition of the given periodic signal into a series 
of sine functions of the time by the Fourier process, the con- 
sideration of the properties of the cable with regard to each of 
these sine constituents, and, similarly, the consideration of 
the behaviour of the end-apparatus for each of these con- 
stituents. The ends of the cable are, throughout the 
investigation, supposed to be arranged for duplex signalling. 
From the results of the calculations the curve of received 
signals of the type mentioned was plotted, and this curve was 
compared with curves actually obtained for such signals on 
the Emden-Vigo cable. The comparison indicates a very fair 
agreement. The results of calculations based on other dis- 
positions of the end-apparatus are also given in the Paper. 


New Turbines for the Niagara Power Plant.— According to 
the Western Electrician of Chicago for January 26th, the 
Niagara Falls Power Co. has awarded the contract for six new 
5,000 н.р. turbines, which are to be installed in the new 
wheel-pit now in course of construction. This is one of the 
most important contracts connected with the new installation, 
and as there have been rumours that the style of turbine is to 
be changed as compared with those at present in use, the 
award of the contract has been awaited with much interest. 
The I. P. Morris Co., of Philadelphia, Pa., which has cap- 
tured the order, built the turbines now in operation in 
the present wheel.pit. The new water-wheels are to be 
built after designs made by Escher, Wyss & Co., of Zurich. 
The turbines in the old pit were designed by Piccard, Pictet 
& Co. of Geneva, and the new ones will differ from them 
principally by the guides and buckets being enclosed in the 
wheel-case and having suction tubes which will allow of the 
full head available. The adoption of the designs of Escher, 
Wyss & Co. is the result of a competition invited after the 
return of Dr. Coleman Sellers and Mr. Brackenridge from 
Europe last spring. The new turbines will be delivered in 
August next, and they will be used to drive the six 5,000 n.». 
generators ordered in November last from the General Electric 
Co. of Schenectady. 


The Influence of Wave-Form on Iron Losses.—The Elektro- 
technische Zeitschrift of January 17th, contains a long account 
of an investigation by Dr. Gustav Benischke on the influence 
of wave-form upon the iron losses in transformers. He finds 
that the usual Steinmetz coefficient equation, A — 3nB!* + 
B" B* ( being the Steinmetz coefficient, n the frequency, В 
the maximum induction, 8 the eddy-current constant, and 
A the total loss in watts in the iron subjected to periodically 
alternating magnetic induction) is only an approximation, 
being more accurate the smaller are the eddy-current losses. 


— 3 „ишы DK D UU I GG UU QU UN 
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The hysteresis coefficient 7 does not depend merely on the 
magnetic induction but also on the wave-form, and is smaller 
the more pointed the lines-of-force curve is. From this it 
follows that there is а magnetic lag. In spite of the above 
empirical equation not being absolutely accurate, however, he 
considers that (at all events for 0-5mm. sheet) the wattmeter 
method of testing transformer iron is more reliable than the 
yoke method. With measurements at frequencies between 
35 and 55 с» per sec. the errors in the wattmeter method are 
less than in the yoke method on account of the greater 
handling and accurate fitting of the iron necessary for the 
latter. Finally, he concludes that the eddy-current coefficient 
is given by the equation 3 = 15:2420(1 + at), with the same 
approximation as in the formula above cited, d being the 
thickness of the sheet, t the temperature, а the temperature 
coefficient, and o the amplitude factor of the pressure curve. 


International Tramways Congress in London.—As we have 
already announced, the Union Internationale Permanente de 
Tramways has accepted the invitation of the Tramways and 
Light Railways Association to hold its congress in London 
next year, from July 1st to 4th. The Association is inviting its 
members to join this international union. The Union Inter- 
nationale Permanente de Tramways has for its object the 
technical and financial improvement of this means of trans- 
port. It consists of ordinary, extraordinary and honorary 
members. The companies of horse, steam and other tram- 
ways and local and suburban railways qualify for membership 
and may be represented by a delegate, and in addition, 
directors, managers, higher officials and engineers of these 
companies may also be members. Extraordinary members 
correspond in rank to associates, and honorary members are 
chosen more or less in the same way as those of our institu- 
tions. The offices of the Union and its secretary are per- 
manently established at Brussels, but the general meetings, 
which take place once a year, are at a time and place fixed at 
the preceding meeting. At these meetings the French or 
German language is to be employed in preference for com- 
munications and discussions, but interpreters will be present 
in every case. The annual subscription for companies is 
БОЁ, and for personal members 12:50f., whether they are 
ordinary or extraordinary members. We are informed that 
arrangements are being made by the Tramway and Railway 
World for a light railway exhibition during the congress. 

Electrical Mining Dredges in California.—According to the 
Electrical World of New York, there are an increasing number 
of placer mining dredges in California using electric power. 
These dredges are among the recent developments in placer 
mining methods, and they afford a means of washing over 
placer deposits for the extraction of gold where water under 
high head for hydraulic operations is not available,'or where it 
is desired to work the river bottoms. The Ashburton Mining 
Co. uses heavy cast-steel buckets weighing 821b. each and form- 
ing an endless chain operated by а 150 н.р. three-phase variable 
speed motor. The dirt is carried up by these buckets and 
dumped into a revolving screen, which takes out the larger 
stones and lets the remainder fall intoa sluice-box, where it is 
carried down by a stream of water over riffles, which catch 
the gold and lets the dirt be discharged as tailings behind the 
dredge. To drive the revolving screens and the pumps which 
furnish water to wash the dirt through the screens а 75 k. p. 
three-phase motor is used. To run the 26in. centrifugal 
pump, which furnishes a large volume of water to the sluice- 
boxes, another 150 u.p. three-phase motor is used. On the 
dredge there is also a 20 н.р. hoisting motor running winches 
for raising the buckets and moving the dredge, and for work- 
ing two spuds, which run down into the mud under the 
dredge for holding it in place. As the level of the pond in 
which the dredge floats may be above the level of waterin 
the river it is necessary to have a pump for keeping the pond 
fall. This is done with a centrifugal pump run by а 40 н.р. 
three-phase motor. 

The Welsbach Electric Lamp.—At a recent extraordinary 
general meeting of the German Incandescent Gas Light Co. 
Herr Scholz gave a lecture on the new osmium filament 
electric lamp of Dr. Auer von Welsbach. He commenced by 
pointing out the necessity of having a refractory material for 
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the filament, which could be employed at a high temperature. | 


Osmium, he said, was the most suitable in this respect 
because it had the highest melting point of all the metals. 
However, it had only been possible recently, as a result of 
Dr. Auer уоп Welsbach’s researches, to produce an osmium 
filament. Hitherto the metal was only known as a sponge, 
а fine crystalline powder, or, after melting in an electric 
arc, as a brittle and hard substance which could not be worked. 
The lecturer went on to explain that the increased efficiency 
owing to the increase in temperature of the filament, brought 
the consumption of electric power in the osmium lamp down 
to 14 or 1°45 watts per Heffner candle with lifes of 700 hours 
upwards. In a sample of one of these lamps, tested after 
1,500 hours burning, the candle-power had only gone down 
12 per cent. and the watts per Heffner candle had increased 
from 1:46 to 1:7. A method has been devised for cleaning the 
bulb of the lamps without destroying the glass or the filament. 
An important consideration is that, owing to the conductivity of 
osmium being so much higher than that of carbon, the osmium 
lamp has to be supplied with current at a lower pressure, the 
voltage being from. 20 to 50, so that several lamps must be 
employed in series on 100-volt and 200-volt circuits. In con- 
clusion, the lecturer stated that the new lamps would be 
made for all candle-powers from 2 to 200. 


The Late Prof. G. F. FitzGerald.—An appreciative article on 
the late Prof. FitzGerald, from the pen of one of his closest 
friends, will be found in another column, but, without trench- 
ing on the scope of that article, we give below some further 
particulars of the life of that much-lamented scientist. We 
will first announce that at a meeting of the Faculty of Science 
of the newly-constituted University of London, held on Tues- 
day afternoon, the following resolution was unanimously 
adopted :— 

That this meeting of the Faculty of Science of the University of London, 


having heard with profound sorrow of the premature death of the late 
Prof. George Francis FitzGerald, desires to place on record its high appre- 


ciation of his brilliant qualities as a man, as a teacher, as an investigator, - 


and as a leader of scientific thought, and to express to his family its 
mournful sympathy under the calamity which has befallen science and his 
many friends. 


Prof. George Francis FitzGerald, Fellow of Trinity College, 
Dublin, died on Thursday, February 21st, at his residence, 
7, Ely-place, Dublin. He was born in Dublin 50 years ago, 
апа was the son of Dr. FitzGerald, Bishop of Cork. Не was 
educated at Trinity College, Dublin, where he had a most 
distinguished career. First science scholar in 1870, in the 
following year he won the University Studentship with two 
first senior moderatorships in mathematics апа experimental 
science. Six years later he won his Fellowship. In 1880 he 
was appointed registrar of the University Engineering School, 
and in the following year he was elected to the post of Erasmus 
Smith Professor of Natural and Experimental Philosophy. 
He took his degree of Doctor of Science in the Univer- 
gity in the summer of 1891. Prof. FitzGerald was president 
of Section À of the British Association at its congress in Bath 
in 1888, and he held the position of examiner for London 
University in experimental sciences since 1888. He was 
elected а Fellow of the Royal Society in 1888, and he acted 
as hon. secretary of the Royal Dublin Society between the 
years 1881 and 1889. In 1888 he was appointed а member 
of the Board of National Education, and a great part of his 
time was devoted to its important work. A few months ago 
Dr. FitzGerald was appointed with five others to the 
Intermediate Education Board. 


Train Lighting.—An axle-dynamo system of railway car- 
riage lighting has recently been developed by Messrs. Vickers, 
Son and Maxim, and is briefly described in the Engineer. А 
dynamo is placed beneath each coach, апа is so adjusted that 
at a given speed—say, 15 miles per hour—it feeds the lamps 
directly, the superfluous current generated charging a battery 
for use when the train is standing. The dynamo is driven 
from one of the axles by means of а short-drive belt, on the 
inner side of which are fitted V-shaped leather blocks which 
correspond in section with V-grooved pulleys, so as to prevent 
slipping. The belt is further kept taut by means of a tension 
spring arranged between the two pulleys. The dynamo, an 
ordinary shunt-wound machine, is well protected from dust 


4 


and dirt, and maintains a pressure of from 80 to 40 volts. 
It is automatically switched into circuit when the train has 
reached the pre-arranged speed, the pressure being so con- 
trolled that at all speeds the current supplied to the lamps is 
uniform. When the train is stationary, and the dynamo has 
been automatically switched out of circuit, the lights are sup- 
plied at 80 volts by the batteries. After starting, asthe train 
gains speed the dynamo voltage increases, until a potential is 
reached above that of the batteries and lamps. The latter 
are prevented from receiving more than 30 volts by means of 
а resistance in the circuit. The dynamo, it should be pointed 
out, is controlled so that at high speeds the current remains 
normal. This is accomplished by the use of a small motor 
that works when the dynamo is generating, and with suitable 
mechanism throws resistances in and out of the field of the 
dynamo, according to the speed of the train. The lamps are 
specially constructed with short filaments, so that they are 
not affected by the vibration of the train. The Great Central 
Railway Co. is giving a trial to the system, and last week a 
first-class dining car in which the apparatus had been fitted 
made a trial run between Manchester and London. Although 
—due to a wrongly-adjusted spring in the regulating apparatus 
—there was a very slight diminution of light when the train 
was stationary, the results obtained on the run were considered 
highly satisfactory. 


MEETINGS OF SCIENTIFIC AND ENGINEERING © 


SOCIETIES, &c. 
TO-DAY (FRIDAY), March 1st. 
INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Meeting at the Westminster Palace Hotel. Paper to be read: 
* Carburetted Water Gas," by S. Cutler. 


PosTaL TELEGRAPH CLERKS’ ASSOCIATION, 
9 p.m. At the Holborn Town Hall Dr. J. A. Fleming, F. R. S., will give 
a short address on Mr. Marconi’s recent improvements in wireless 
telegraphy, followed by a practical demonstration of the system. 


SATURDAY, March 2nd. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

2:30 p.m. Students' visit to the generating station of the London 
United Tramways Co., 88, High-road, Chiswick. Nearest station : 
Turnham Green, on the L. and S. W. and District Railways. 

Roya IwsTITUTION. 

3 p.m. Afternoon Lecture II. on “Sound and Vibrations,“ by the 

Right Hon. Lord Rayleigb, F.R.S. 
MONDAY, March 4th. 
SCCIETY OF ENGINEERS. 

7:80 p.m. Ordinary Meeting at the Royal United Service Institution, 
Whitehall. 

TUESDAY, March 5th. 
INSTITUTION OF ELECTRICAL ENGINEERS. 

7:30 p.m. Students’ Meeting. Paper to be read: “ Arc Lamps," by 
Р. Laubach. 

THURSDAY, March 7th. 
INSTITUTION OF ELECTRICAL ENGINBERS. 

$ p.m. Students’ visit to the Thames Ironworks and Shipbuilding 
Co., Orchard-yard, Blackwall, Nearest station: Blackwall, on 
С. E. Railway. 

Roya SOCIETY. 
4:80 p.m. Ordinary Meeting at Burlington House. 


INSTITUTION OF ELECTRICAL ENGINEERS. : 

8 p.m. Extra Meeting at 25, Great George-street, Westminster. 
Paper to be read: “Insulation on Cables,” by M. O'Gorman. 
Previously to this, if necessary, the conclusion of the discussion 
on Mr. Madgen’s Paper will be taken. 


INSTITUTION OF ELECTRICAL ENGINKERS— DUBLIN SECTION. 
8 p.m. Visit to the power station of the Dublin United Tramways Co. 
at Ringsend, Dublin. 
RÖNTGEN SOCIETY. 
8 p.m. Exhibition Evening at 20, Hanover-square. 
INSTITUTION ОР JUNIOR ENGINEERS. 
S p.m. Meeting at the Westminster Palace Hotel, when Mr. A. H. 
Barker will give his third lecture on “ Works Management.“ 
FRIDAY, March 8th. 
PnHYstCcAL SOCIETY. ; 
ó p.m. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) *A Theory of Colloidal Solutions, ' by Dr. 
F. G. Donnan. (2) Exhibition of apparatus by R. Appleyard. 
(3) “Оп the Production of a Bright Line Spectrum by 
Anomalous Dispersion and its application to the Flash Spectrum," 
by Prof. R. W. Wood. 
BATURDAY, March 9th. 
Royal INSTITUTION. 
3 p.m. Afternoon Lecture III. on “Sound and Vibrations,” by the 
Right Hon. Lord Rayleigh, F. R. S. 
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THE DESIGN OF TRANSFORMERS. 


BY w. B. WOODHOUSE e A.M.I.MECH.E. 
(Concluded from page 627.) 


Pressure Drop.—As the secondary current C, of a trans- 
former is increased, the voltage on the terminals (V.) falls 
when the current is in phase with, or lags behind, the H. M. F. 
If the current C, leads the E. M. F. by more than a certain 
angle the voltage will rise. This pressure drop is due to 
copper losses and magnetic leakage; the leakage flux cuts the 
windings in the opposite direction to the main flux and pro- 
duces an inductive E. M. F. in quadrature with the E. M. F. in 
that winding. If the E. M. F. and the current in a winding 
are in phase, the inductive E. M. F. is in quadrature with the 
main E. M. F. and tends to oppose its growth; the more the 
current lags, the more nearly are the two E.M.F.s in direct 
opposition. Now, when there is a large lag of current in both 
primary and secondary C, and C, are practically in exact 
opposition of phase ; so, therefore, will be the drop of voltage 
(er, ez) due to ohmic losses in the two windings and the 
inductive drop of voltage (ep and e,), which last will be in 
quadrature with e, and e, This leads to а convenient dia- 
gram for determining the pressure drop. For convenience of 
construction, assume that the ratio T,/T, is unity. Any 
iransformer may be во connected without altering the pressure 
drop; but if the ratio T,/T, be not unity, we must consider 
that an ohmic drop of e, volts in the primary will cause a drop 
of pressure in the secondary =e, x T,/T, ; and therefore the 
total ohmic drop, referred to the secondary, would be 


(e x T,/T, + е). 
Construct a triangle OPQ (Fig. 7) making OP = total induc- 


tive drop in the two windings referred to the secondary and 
PQ = total ohmic drop in the two windings; then OQ, the 


Q 
t. 
Ф 
+ 
о ? 
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Fic. 7 


hypotenuse of the right-angled triangle, is the maximum 
drop or rise of the secondary voltage as the secondary current 
lags or leads OQ, in fact, is to scale the impedance volts. The 
calculation of the ohmic drop e, and e, is simple. The prede- 
termination of OP, the sum of the inductive E. M.F.s, is more 
difficult; it depends on the arrangement of the windings and 
the length of the leakage paths. If due care be taken to 
eandwich the coils of large transformers, then in any case it 
should not exceed four times the ohmic drop. 

The following expression, due to Kapp, may be used to 
predetermine the maximum drop due to self-induction. 


Let CT =the mean of the full load ampere-turns in primary 
and secondary. 
N = maximum flux = B x A. 

a=mean winding depth of primary and secondary. 

b = distance between primary and secondary windings, 
copper to copper. 

h = height of bobbin (length of winding space). 

l = perimeter of air-gap between primary and 
secondary. 

(All measurements in inches.) 


Drop of secondary voltage— 
Е [E е OPERE: 
N 2 8/ A : 
Where K=5 for core type with a concentric primary and 
secondary on each limb, 
= 1°95 for core type with a sandwiched secondary 
on each limb, 
2 2˙5 for shell type with one primary and one 
secondary, 
= 1:25 for shell type with sandwiched coils. 


For any phase difference between the secondary current 
and E.M.F. the following diagram, Fig. 8, may be used to 
determine the pressure drop. 
Suppose TI T, >1. Construct the triangle OPQ, making 
PQ = (C, x Ri) x T,/T, + (C, x Rz) = ohmic drop. 
OP = inductive drop = (ep x T,/T,) +e, 
Take to the same scale radius, = E, the secondary E. M. F. 
at no load and draw two circles with centres О and Q. Draw 
OB perpendicular to OP, then AB to scale is the total drop of 
secondary pressure on a non-inductive load. If the secondary 
current lag by an angle $ set out OD, making the angle 
DOB ф, then DH is the corresponding pressure drop. It 
will be seen that maximum pressure drop occurs when the 
angle of lag is equal to OQP, and that when the current leads 
by an angle ф„ the pressure drop will be zero ; а greater lead 
giving a rise of secondary pressure. 


General Method of Design.— The labour of calculation can 
be, much lessened by plotting the following curves: (1) Curve 
connecting temperature rise with watts wasted per square inch 
(m) for the particular method of cooling employed ; (2) curve 
connecting values of B with watts wasted in hysteresis per 
ound of iron at a certain frequency; (8) curve connecting 
(w), the linear dimension in a core proportion (see Core Propor- 
tions), with the approximate cooling surface ; and on the same 
sheet a curve connecting w and net weight of core. 

In calculating the total cooling surface of a core trans- 
former, the whole surface of the core, the internal surface of 


r 


Fic. 8. 


the smallest bobbin on each limb, the external surface of the 
largest bobbin that could be used on each limb, and the end 
surfaces of the bobbins may be taken as the approximate 
cooling surface. In a shell transformer take the total external 
surface of the core and that part of the surface, of the largest 
coil that could be used, which lies outside the core, assuming 
the coil to have semi-circular ends. The weight of core 
calculated for the above curve should be the net weight of iron; 
with plates 14mils. thick 10 per cent. to 15 per cent. of the 
volume is occupied by insulation. For example, in a- core 
transformer with the proportions of Fig. 9 the cooling surface is 
approximately 145'5w°+ 120w sq. in., and the net weight of 
iron 82:07203 + 178 In a shell transformer with the 
proportions of Fig. 10— 

Cooling surface = /2:5w? sq. in. 

Weight of iron = 5:840 lb. 


Having drawn these curves, proceed as follows: From the 
specified output and efficiency find the total losses; these 
occur in iron and copper. Fora lighting load the copper losses 
at full load should be greater than the iron losses; for а 
motor load the copper losses should be equal to or less than 
the iron losses. The nature of the load (or the specified 
efficiency at light loads) decides the proportion of total losses 
that are to be allowed as iron losses. The iron losses are due 
{о hysteresis and eddy currents; аз а first approximation 
deduct 80 per cent. or more for eddy loss, leaving the 
permissible hysteresis loss. 

From the curve connecting rise of temperature and m find 
the value of m corresponding to the specified rise of tempera- 
ture. Divide total watts lost by m, which gives the total 
cooling surface required. 
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Referring to the -curve connecting cooling surface and 
size of core gives the value of w corresponding to this 
cooling surface, and also the net weight of the core. Now 
the watts lost in hysteresis divided by the weight of iron 
gives watts lost per pound, so that a reference to the 
hysteresis curve gives the maximum value of B. Working 
values of B are from 15,000 to 40,000 lines per square 
inch. If the above calculation gives too low a value of B, 
then the cooling surface must be increased without adding 
to the weight of iron, 

Knowing B and the dimensions of the core gives N, 
from which we may calculate T, and T, The number of 
secondary turns T, may need increasing to compensate for 
pressure drop, according to the size and purpose of the 
transformer. Take a trial current density of 500 amperes per 
square inch and calculate the windings, being careful to 
insulate the layers from one another in proportion to the 
voltage. 

For ease of winding a number of copper strips bound 
together are preferable to a solid conductor; copper strip is 
rolled to thicknesses corresponding to the wire gauge, and can 
be cut to the width required. 

Lastly, carefully calculate: (1) Total losses, (2) heating, 
(8) pressure drop. If they are within the specified figures see 
whether slight modifications of the design will improve it. A 
design is worked through below using the method indieated 
above; needless to say, it should be modified to see whether 
any improvement is made, and the final calculations as to 
cooling surface should be made from the drawing itself. 


Example of Design of a Core Transformer. 


Specification. Output 10kw., 100 amperes at 100 volts 
frequency, 100 cycles per sec. Oil-cooled. Maximum tem- 


Cooling Surface (sq. inches). 


Nett Weight of Core in Pounds. 


Values of w in Inches. 
Fic. 9. 


perature rise not to exceed 60°F. Full-load efficiency, 97 per 
cent. Maximum pressure drop, 3 per cent. Power factor of 
primary circuit = 0:9. 

1. Division of Losses.— With an efficiency of 97 per cent. the 
total watts wasted = 300. Allow 150 watts for copper losses 
and 150 watts for iron losses. Assume that of the 150 watts 
wasted in the iron 100 are wasted in hysteresis. 

2. Size of Core.—The value of m co nding to а 
temperature rise of 60deg. is, from the curve (Fig. 6), equal to 


0:14. Therefore the cooling surface required = 800/0:14 = 
2,140 sq. in. This corresponds to w = 8:біп. (see Fig. 9), and 
the dimensions of the core are: Outside length = 4:6 + 4in. 
=20-lin. Outside breadth = 8:2w+lin.=12-2in., and net 
weight of iron = 110lb. 

If dimensions in eighths of an inch are preferred these pro- 
portions may be altered to the nearest eights—viz., length = 
20}in., breadth = 12! in. 

8. Value of B.—The watts wasted in hysteresis per pound 
of iron at 100 cycles = 100/110 =0:909, which corresponds 
B. Fig. 5) to а value of B equal to 88,000 lines per square 
inch. 


The net area of the core section is 2(8:5)? x 0:85 — 7:8 sq. in. 
and therefore the total flux N = 88,000 x 7:8. 
4. Calculation of T, and T,— 
p= Éx10 1000 10 
445 XN 4:45 x 100 x 7:8 x 88,000 
For convenience take 760 turns; then T, = 100T,/1,000=76, 


but, as we wish to compensate for the drop of pressure at full 
load, let us add to T, making, вау, 78 turns on the secondary. 


5. Calculation of C, and C4— 


758. 


output 10,000 " 

zz = — ? = 1 1 ' e 

i 
10,000 

100 = 100 amperes. 


6. Design of Windings.—Take а ourrent density of 500 
amperes per square inch; then the cross-section of the 
primary conductor = 0:023 sq. in. and of the secondary 
0:200 sq. in. We shall find it more economical to wind the 
secondary inside on each limb; and to obtain equal losses in 
the primary and secondary windings a greater current density 
may be used in the secondary. 

Draw out the core and measure the allowable winding 
space ; as we have a large number of turns in the primary it 
is best to wind it in two sections to reduce the voltage between 
the layers. 

Assume thickness of primary bobbin, say, O 2in., thickness 
of secondary bobbin, say, 0:2in., thickness of end cheeks each 
0:2in., air space between primary and secondary, say, 0°15in. 

From the drawing the least diameter of secondary bobbin 
is 4in. ; the greatest diameter of primary bobbin, allowing 
some clearance (say O'lin.) will be 8:58in. 

The gross winding depth = 8:53 — 4/2 = 2:26in., deducting 
thickness of bobbins and air-space leaves. Net winding depth 
= 2:26 – 0:45 =1:8lin. Gross winding length = 18in. Net 
winding length, primary = 12:4in ; secondary = 12-6in. 

Primary winding, 880 turns on each limb; say five layers 
of 76 turns, and use & rectangular conductor, double cotton- 
covered or taped. 

Allowable width of covered wire = winding space/No. of 
turns + 1 = 12:4/77 «0:161. 

Deducting 80 mils. for insulation, bare width—0:18in. ; 
depth = 0:028/0:18 = 0:177. 

Take two strips of No. 18 gauge (each 0-092in.) then 
primary conductor will be 0:13in.x0-184in. bare (area 
0:0289 sq. in.), covered to 0:16in. x 0-214in. Place one thick- 
ness of oiled linen between each layer (each 0-Olin. thick). 

x 0:214in. tas 
х O- Olin. } = нь 

Secondary winding, 39 turns on each limb, say one layer 
of 20 turns, and one of 19 turns. Proceeding in the same 
way as above we find a suitable conductor to be made 
up of three strips of No. 18 gauge, each 0°57in. wide. Area 
= 0:57 x 8 x 0:092 = 0:157 sq. in. Insulated to 0:6in. x 0:8006in. 
Depth of secondary winding = 2 х 0:806 = 0:612. Total depth 
of winding 21:12 +0°612 = 1:732in., which is well within the 
allowable space. 

7. Resistance of Windings.É-From drawing. Mean length 
of primary turn = 7:46in. x т; secondary turn = 5:0іп. x r. 


к= л x 760 = 1,480ft. 


5.x 7 
12 


Total depth of primary winding (7 


Total length of primary 


Ditto secondary = x 78= 1814. 


Cooling Surface (sq. inch). 
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Resistance may be calculated from the formula 
" 8:2 x length in feet 
106 x area in square inches’ 


but for the final calculations a more accurate formula, taking 
temperature into account, should be used. 


_ 82x 1,480 . 
= 50289 10 19 9 51 ohm nearly, 


З 8:0 х 181 
Ditto secondary = 0157 x 108 


Resistance of primary 


= 0:007 ohm. 


' Nett Weight of Core in Pounds. 


Values of w in Inches. 
Fic. 10. 


B. Calculation of Losses, Copper losses— 
Primary С° К(11:5) х 0:51 67:5 
Secondary 100? х 0:007 270 
—— 187:5 watts. 
‘Iron Losses— 


`- Eddy-current losses = Weight x 0-0004( 2, x1 000 ; 
38,0004 ? 


1,000 =68°5 watts. 


Y Hysteresis loss = 100; total iron loss, 168:5 watts. Total 
losses = 187 · 5 + 168:5 — 801 watts. 


‚ 9. No-load Current.—Magnetising current may be calculated 


100 
=110 x 0 
0 x 00004 00 х 


from the formula already given, or from an expression 


involving permeability (и) obtained from a test curve of the 


iron used. 


"^. BxT 
ТЕЖА И 
45 х TI X 


where / = the mean length of magnetic circuit in inches, in 
this case equal to 50:5in. When B = 38,000, 4 = 2, 600 for a 
particular iron, and 
C EN 38,000 x 50:5 
" 45 x 760 x 2,600 
C, = Pg/V = 168˙5/ 1, 000 = 0.168, 
and Co= (0:168) + (0:216): — 0-27 ampere. 
10. Pressure drop.—Ohmic drop. Secondary 0:007 X 100 
=0:7 volt,—primary = 0:51 x 11:5 = 5:87 volt. Referred to 


secondary the total ohmic drop =0°7 + zd 60 s 1˙3 volig, 


say 14 volts. Inductive drop. Using Kapp's formula. 


_p(CT (b N 
е6 0 3 3) хах), 


= 0:216 ampere, 


or = 11:5 x 604 100 x T8, у, 
N = B x A = 88,000 x 7:8, 
a = 0:866, [ т x5 ·78in. 
b = 0°85, h=12, 


em 5X 8270 x 048 x mx b78x100. о, 
88,000 х 7:8 х 186 © І 
Draw now the vector diagram to determine the pressure 
drop for different values of cos &, taking as radius 


_ 781,000 102.5 
E. 760 102 5 volts. 


(the volts on open circuit) to some scale, say lin. to 10 volts. 
With the secondary current in phase with the E.M.F., the 
pressure drop at full load would be 2 volte. The maximum 
drop on an inductive load is, however, neariy 10 volts, and 
the transformer would be useless for & power load. The coils 
should, therefore, be sandwiched. 


11. Weight f Copper and Iron.—Primary = 8:85 x 1,480 x 


| 0-0289.— 137]b. ; secondary = 8:85 x 181 x 0-167 = 791b. Total 


weight of copper =216lb. ; total weight of iron = 1 10lb. 


THE ELECTRIC LIGHTING OF THE THAMES 
EMBANKMENT. 


The electric lighting of the Victoria Embankment was 
formally brought into operation on Saturday, the 28rd inst., 
under the auspices of the London County Council, by 
Mr. W. H. Dickinson, chairman of the Council. The ceremony 
was performed from a small platform erected in the centre of 
the engine-room, in presence of members of the Council and of 
the Councils of the City and Westminster, some of them being 
in the gallery which runs round the greater part of the engine- 
room, the remainder standing in the body of the building. 

It is interesting te recall the fact that & part of the 
Embankment was lighted by 20 Jablochkoff candles as long 
ago as December 18, 1878, the reason then given for using 
this system being that ‘‘no mechanical contrivance is neces- 
sary to maintain the proximity of the carbon rods through 
which the light is produced.” One steam engine was used, 
and the charge of 5d. per lamp per hour was made by the 
pioneer com By June, 1882, the lamps had been 
increased to 40 on the Embankment and 10 on Waterloo 
Bridge. The original charge of 5d. per hour per lamp was 
gradually reduced, till June, 1881, when a fresh ent 
was made with the company to continue the lighting for а 
further period of three years at the rate of 14d. per hour. In 
their report of 1888 the Metropolitan Board of Works com- 
plained of the frequent extinction of the light, and in May, 
1884, tenders were invited for lighting for a further period, 
and in the meanwhile the lighting of the Embankment by gas 
wa8 resumed. i 

It is needless to follow the history of the subject from that 
date except to notice that the London County Council decided 


in 1892 to light the Embankment themselves. 


E 
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According to thedescriptive account of the present generating 
station published by the London County Council, “ at first 
& proposition was made that the supply of current should be 
obtained from the electric lighting companies. This arrange- 
ment was, however, considered inexpedient, inasmuch as parts 
of the Embankment were in the areas allotted to several com- 
panies, which, by the terms of their respective orders, were 
each precluded from supplying outside the areas scheduled 
thereto, and the electrical energy required for lighting the 
Embankment would have had to be obtained from those 
companies, whose systems of supply, moreover, were not 
uniform. The Council, therefore, after much consideration, 
decided to apply in the session of 1898 for powers to establish 
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its own electric light installation, not only for the Victoria 
Embankment, but for the Westminster and Waterloo Bridges 
also; and these powers were obtained by the London Council 
(General Powers) Act, 1898. The act enabled the Council to 
. erect on the plot of land on the Victoria Embankment, then 
used as а shrubbery but not open to the public, adjacent to 
the Charing Cross station of the District Railway, a generating 
station for the supply of electrical energy for the installation.” 
This station is the design of Mr. W. E. Riley, F. R. I. B. A., 
superintending architect to the Council, the contractors being 
Messrs. Holloway Bros., of Lambeth. It is a neat-looking 
building of Portland stone faced with bricks on the inside. 
The engine-room is in the basement, the dynamos being 
situated under the pavement; there are also offices, meter 
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and lamp-testing rooms, and quarters for the resident 
foreman. The plant consists of four 70 в.н.р. gas engines 
built by Messrs. J. E. Н. Andrews & Co., of Reddish, driving 
McClure and Whitfield dynamos by means of six cotton 
ropes. The engines are of the usual “ Stockport” type, fitted 
with self-starters and duplicate ignition, they run at 210 revs. 
per min. with a guaranteed consumption at full load for not 
less than 17 cubic ft. of coal gas per B.. p. per hour. They 
are governed on the hit-and-miss principle and the variation 
of speed is guaranteed to be not more than 1} per cent. 
above or below the normal. The dynamos are of the 
Manchester type, having an output of 70 amperes at 
500 volts when running at 600 revs.. per min. For 
lighting the building and meter testing a battery of 56 E.P.S. 
cells is shortly to be fixed, and these will be charged by 
means of a 20-unit motor generator built by Messrs. McClure 
and Whitfield, who are also the contractors for the switch- 
board, which runs the whole length of one end of the engine- 
room. This board is made entirely of teak, each fuse and 
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VIEW OF PARAPET STANDARDS. 


switch being separately mounted on enamelled slate. The 
instruments are of the Kelvin type, and there are single-pole 
switches and circuit-breakers for each dynamo. The circuits 
are controlled: by double-pole five-way lever switches with 
carbon break, enabling any. group of circuits to be controlled 
by any dynamo; each circuit is protected by a double-pole 
fuse, and. there is the usual complement of fixtures for con- 
trolling the motor generator and cells. . The cables.are taken 
from the switchboard to teak boards near the. entrance to a 
subway 6ft. high by 4ft. broad, which passes under the road- 
way to the -river side of the Embankment. On these boards 
are fixed a number of copper links, each link being separately 
mounted on slate, by means of which the circuits can be dis- 
connected for testing. The cables are composed of seven 
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strands of No. 16 S. W. G., insulated with paper lead-covered, 
served, armoured and again served. There are also several 
cables for common returns composed of seven strands of 
No. 14 S. W. G. These cables have been manufactured by the 
St. Helens Cable Company, of Warrington, and on the river 
bide of the Embankment they аге laid in the subway which 
was originally built to lighten the wall: On the land side 
we understand the cables are going to be laid direct in the 
ground. 

Several suggestions were considered by the Council with 
regard to the positions of the lamps, but it was finally decided 
to light the Embankment from the footway kerbs, and utilise 
the old gas standards on the parapet of the Embankment and 
Westminster Bridge. At present only the lighting of the 
parapet lamps along the Embankment has been completed ; 
the standards remain the same. New lanterns have, however, 
been fixed of almost exactly similar design to the old gas 
lantern, except that holophane glass has been used for the 
bottom half. Opal glass has been used for the top half, 
and there is an opening through which the top of the 
lamp projects. The appearance of the post is shown 
in one of the illustrations. The addition of a cap at the 
top of the lantern is under consideration. There are 67 of 
these posts along the parapet, the posts being about 22yd, 


ONE or THE DYxNAMOS. 


apart. The lamps take 6 amperes and are run on six circuits 
of 10 lamps and one of seven lamps, and they are alternately 
on separate circuits, во that every alternate lamp can be put 
out after midnight. The lamps were made by the Gilbert 
Arc Lamp Co., and are of the open, double carbon, clutch 
type, and burn for 40 hours without re-trimming. The chief 
feature of the lamp is the arrangement of the positive carbons, 
which slide in brass tubes which pass right up through the 
mechanism of the lamp, thus enabling the lamp to be very 
short considering the time it will burn without attention. 

The only difficulty encountered was in drawing in the leads 
from the subway into the standards, owing to the arrange- 
ments only being suitable for gas, so considerable care had to 
be taken. As there is no provision for placing automatic 
cutouts in the pillar, these are to be placed in the subway, but 
they have not yet been so fixed. It is hoped that in another 
three months the rest of the lighting will be completed, when 
79 more lamps will be placed along the kerbs of the Embank- 
ment and on Westminster Bridge. The standards for the 
Embankment are being manufactured by Messrs. Macfarlane 
& Co., of Glasgow, and they will be placed alternately on 
either side of the street, the lamps being separated by 
a distance of about 90yd. The posts will stand about 
32ft., the centre of the arc being about 25ft. from the 


ound ; they will be of а handsome design, with fourjbaby 

olphins where the base and pedestal join, to harmonise*with 
parapet standards. They will be fitted with wrought-iron 
brackets, with some artistic pretensions, differing from the 
usual cast-iron monstrosities that disfigure our metropolis. 
On Westminster Bridge the existing standards will be utilised, 
and the lamps will be fitted in the centre branch of each of 
the three branch standards over the piers, the branch being, 
of course, suitably modified, and at the foot of Northumber- 
land-avenue three arcs will be placed in the three existing gas 
lanterns. The lighting of Waterloo Bridge has been under- 
taken by the Charing Cross and Strand Supply Corporation 
free of cost, in consideration of concessions made by the 
Council as to the company’s mains being allowed to cross over 
the bridge. The lamps will be of the same type as those on 
the parapets except that they will take 12 amperes and burn 
for 60 hours without re-trimming, and along the Embankment 
lowering gear will be employed. 

The lighting, as far as it is at present carried out, is an 
unqualified success, the ground illumination being practically 
uniform, and the appearance of the standards is the best we 
have yet seen; but it may be doubted whether the Council 
would not have been better advised to have procured powers 
to take current from one of the existing companies’ stations, 
and even after they had settled to establish their own instal- 
lation we think a compacter and more economical arrange- 
ment would have been to employ direct-driven steam dynamos. 
The seheme was prepared by Sir Alexander Binnie, the 
Council’s engineer, and was carried out under the supervision 
of Mr. T. P. Gunyon. 


AN ENCLOSED ALTERNATING ARC LAMP FOR 
SERIES CIRCUITS. 


The Reason Manufacturing Co. has placed on the market a 
new type of enclosed arc lamp suitable for running in series on 
an alternate-current circuit. The lamp is of the well-known 
clutch type, the principal feature being the use of a subsidiary 
and rather powerful brake, operating on the striking lever, and 
taking the place of the usual dash pot. This brake comes into 
play on the striking of the arc, and whenever the current 
exceeds the normal. The lamp is shunted with a choker which 
takes the whole of the current should the arc break, the pres- 
gure at the terminals of the other lamps remaining fairly 
constant; in fact, should 80 per cent. of the lamps fail the 
lighting from the remainder is scarcely affected. 

The action of the lamp can be followed from the accom- 
panying illustration. The two solenoids A and B are in 
series with the arc. On switching on the current the core C 
is sucked up into the solenoid A, the arc being struck ру the 
clutch D. At the same time the core E is pulled up into the 
solenoid B, raising the lever F and pressing the shoe G against 
the block Н on the striking lever. This prevents the core О 
being raised too quickly and the consequent hunting, the act 
of striking being slow; the arc only attains its full length 
after about 30 seconds. When the are is fully struck and the 
current normal, the core E and shoe drop, the core floating in 
the solenoid. The lamp is well made, the working parts 
being few and of good mechanical design. It is claimed that 
the light is of a better colour than with other makes of 
alternate-current lamps, owing to the small inductance and 
the hard gritty nature the ends of the carbons assume; it is 
also claimed that there is an increase of candle-power for a 
given consumption of energy and that the lamp is not 
affected by vibrations owing to the rapidity with which the 
braking apparatus comes into operation. 

We saw twelve of these lamps at the Croydon Electricity 
Works running on a 1,000-volt 60 ~ circuit. The lamps 
were started up in series with a resistance which was imme- 
diately cut out. When three of the arcs were broken 
there was no perceptible variation of the lighting of the re- 
mainder, and there was no tendency for the lamps to hunt. We 
are informed that the current through the arc is 7:5 amperes, 
the current through the choker 3 amperes, the total current 
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being 9 amperes. If one of the arcs is broken the pressure 
across the terminals rises to 160 volte, the pressuze across the 
remaining 11 lamps remaining at 900 volts. The lamps can 
be run 27 in series on a 2,000-volt circuit, and we understand 
the Reason Manufacturing Co. is supplying lamps for two 


sets of 88 in series to be fixed on tramway poles at 
Croydon. In conclusion, we have to thank Mr. Frank Lewis, 
the inventor, for his courtesy in showing us the lamp, and 
supplying us with the above numerical data. 


А NEW RECORDING INSTRUMENT. 


In view of the practice which seems now to be almost universal, of 
installing a number of recording instruments in central stations, the 
following particulars of a new series of recording ammeters and volt- 
meters for continuous current may be of interest. These instruments, 
which are being manufactured by Messrs. Everett, Edgcumbe & Co. 
(who are also the makers of the “ Harrison recorder”), are of the 

rmanent-magnet moving coil type, and possess several features of 
interest. The advantages attending the use of moving-coil instru- 
ments, both as regards accuracy and small consumption of energy, 
are too well known to make it necessary to dwell upon them here. 
For a recording instrument, however, several new requirements have 

to be met. Firstly, there must be ample power to overcome the 
friction of the pen upon the paper ; secondly, the instrument must 


accessible. 


be capable of being accurately adjusted to a predetermined chart; 
and thirdly, the indications should not be appreciably affected if the 
instrument be slightly out of level. 

It is claimed that all the conditions enumerated above are fulfilled 
by the moving-coil system employed in the instrumeuts under con- 
sideration. To reduce the friction further, a special hin pen 
arm is used. The hinged pen, as usually employed, while giving, it 
is true, a fairly uniform pressure upon the paper, has the disadvantage 
of being somewhat heavy. The instrument has consequently a 
tendency to hunt. To obviate this difficulty, Messrs. Everett, 
Edgeumbe & Co. allow the pen arm to hang from pivots fixed to the 
axis of the moving coil, with the result that while the pressure is 

rfectly even, the weight of the system is reduced to a minimum. 

n order to allow the pressure of the pen on the paper to be varied 
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as may be required, a small counterweight is fixed at right angles to 
the pen arm, near the hinge, and can be screwed in or out until the 
pen reats upon the paper with the required pressure. 

À fruitful source of annoyance to users of recording instrumenta 
is to be found in the pen itself. At one time the ink runs too fast 
and the pen soon becomes dry, at another the trace left is so faint as 
to be almost invisible. The Everett-Edgcumbe recorders are now 
all fitted with a new form of pen consisting of a small container 
which holds sufficient ink for a week's records. Into the container 
dips a narrow strip of metal, which serves at once to draw up the 
ink, and to trace a uniform line upon the paper. The point is so 
shaped that it cannot scratch the paper, whilst a very fight pres- 
sure only is required to give a distinct trace, no matter how rapid 
may be the variations to be recorded. In order to clean the pen 


should it become clogged through long use, which, however, owing 
to the small surface of ink exposed to the air, is seldom necessary, 
all that has to be done is to draw a fine wire between the points. 
Fig. 1 shows a recording voltmeter of the switchboard type. No 
external resistance is required, the whole being contained in the 
instrument itself. The recording ammeters are similar in external 
appearance to the voltmeters, and in order to simplify the connec- 
tions, a separate shunt is always provided, so that the latter can be 
inserted in the circuit at any convenient point, whilst the instru- 
ment itself is placed in such a position on the board, as to be readily 
In the majority of cases a 24-hour chart is most conve- 
nient, engineers preferring as a rule to have the daily record laid 
before them every morning. It frequently happens, however, that a 
record is required in some position in which it is impossible to 
renew the charts more than once a week. In such cases the instru- 
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ment is provided with а continuous chart, which will last for а 
week, or even for a longer period if required. Ав the driving 
mechanism, which, by the way, is keyless, only requires winding 
once а week, whilst the pen holds a sufficient supply of ink for the 
same period, a recorder can be placed, say, in а sub-station, and the 
complete record need only be cdllected once in every seven or eight 
days, no attention being given to the instrument in the meantime. 
The glazed case is so hinged that, when opened, the drum is left 
ре clear for the renewal of the chart paper or the filling of 
the pen. 

For recording ,the pressure on consumer's premises, or at junction 
boxes or the like, a portable instrument is supplied. It consista of a 
mahogany case with glazed door and handle for carrying, and is 
provided with a lock and key to prevent any possibility of the 
record being tampered with. Fig. 2 shows a 50-ampere shunt suit- 
able for use with a portable ammeter. If preferred, the shunt can 
be fitted into the case of the instrument itself, and voltmeters are 
always supplied complete in themselves. 


CAPACITY IN ALTERNATE-CURRENT WORKING. 


We conclude below our abstract of the discussion on Mr. 
Mordey’s Paper. The Paper was read at the Institution of 
Electrical Engineers, on January 10th, and the discussion on 
it was concluded on February 14th. Previous reports appeared 
in our issues of January 18th, 25th, and February 22nd. 


Mr. M. O'GORMAN said that whether Mr. Mordey’s test or Prof. 
Ayrton's of the energy losses on the London and County Co.'s cable was 
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Fic. 1.—Curve of Potentials in 7,000-volt Cable Tested at 2,828 Volts 
Continuous. 


the more accurate could not in any way be verified by tests on any other 
cable or condenser for the following reason : The work done on any com- 
mercial dielectrics upon which any published tests or experiments which 
he had been able to find had been made, varied as the square of the P.D. 
established between the two sides of the dielectric in question. These 
results had been endorsed and quoted by Steinmetz, and independently 
examined by Arno, J. Sahulka (Wiener Sitz Ber., Vol. СП.), and recently 
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Fic. 2.—Curve of Potentials in 7,000-volt Cable Tested at 2,000 Volts, 
either Alternating or Continuous with Dielectric Homogeneous. 
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quoted by Dr. de Hoor in The Electrician of Feb. 8, as well as by Mr. 
Threlfall. If this were so, the energy lost depended upon the distribu- 
tion of potential within the thickness of the insulation, and this in turn 
depended upon the grouping of the materials in the various layers of any 
individual cable. Taking а 37/15, which was the size of cable Mr. Mordey 
tested, and giving it, for the sake of example the subjoined arbitrarily- 


chosen thicknesses of dielectric (rubber) a curve of potential was obtained 
which was approximately according to Fig. 1, whereas if the dielectric were 


ectly homogeneous the potential would be somewhat according to 
ig. 2. The gradient, or slope of potential was at every point in Fig. 1 
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Fic. 3.— Curve of Gradient in 7,000-volt Cable Tested at 2,828 Volts 
Continuous. 


Volts per Centimetre. 


Radial Depth of Insulation in Centimetres, 


Fia. 4.—Curve of Gradient in 7,000-volt Cable Tested at 2,000 Volts 
Alternating or Continuous with Homogeneous Dielectric. 
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Fic. 5.—7,000-volt Cable Tested at 2,828 Volts Alternating. 


indicated by the height of the ordinate of Fig. 3, whereas in a uniform 
dielectric the gradient at every point was approximately according to Fig. 4. 
If the work done on each element of thickness on a homogeneous cable were 
added together, and also the work done on each element on the above hetero- 
geneous cable, it would be seen that the ratio of the energy lost might be as 
26 to 1 in the above cases. These considerations explained how it was that 
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Prof. Ayrton found power-factors for different cables varying from 0:024 to 
0:055, aud there лы no reason why the power-factor should not reach 
and exceed Mr. Mordey's figure in many cables which were actually in use, 
and where no idea of such losses was entertained by their users. These con- 
siderations also explained why the loss was greater when the curve of the 
alternating voltage was more '' y" than a sine curve. There was, in 
fact, no reason why a cable dielectric should not, on some occasions, 
actually be broken down in one layer, while being perfectly sound in 
another. This form of breaking down would not lead to a disruptive 
spark right through the dielectric, but would lead toa phenomenon similar 
to а brush discharge for а wire in air. : 

Mr. W. E. GRAY differed from Mr. Mordey on the question of the 
concentric cable. They had heard that cable makers did not know much 
about designing cables, on the one side, and from the other side that 
dynamo makers did not know much about dynamos, and something had 
also been said about people not being proper engineers, so that it seemed 
а regular three-corner controversy. In dealing with dielectrics there were 
many things to be borne in mind. Paper and also rubber were called 
dielectrics, but it depended entirely upon the process of manufacture as 
to what the capacity was. He would undertake, within certain limite, to 
make a cable to meet any conditions as to capacity. He believed that no 
ene could make a cable which would remain perfectly stable in capacity 


Experiments Nos. |, 2, 
8, 15 10 and 20. 


30 kw, Alternator 


30 kw. Alternator (56d: 90 kw 


on Cable 


Experiment No. 6 


120 kw. Alternator 
on Cable 


30 kw. Alternator 
Rectifier Load 


Experiments Nos. il, 
12, 13, 18 and 24 


120 kw. Alternator 
Load 60 kw. 


120 kw. Alternator 
Load 90 kw. 


dielectric hysteresis in the case of a cable, where the slightest trace of"air 
or moisture would increase the loeses to an enormous extent. If they 
made а condenser entirely doing away with air or moisture, then it would 
be possible to reduce the losses to an extremely small figure. Mr. O'Gorman's 
reference to his work was a misrepresentation. The index was not 2, but 
from 1'6 to 2; but it only reached the full 2 in the case of a heterogeneous 
cable by mixing graphite and paraffin. In natural dielectrics, however, 
they did not get an index of anything like that magnitude. Cables had a 
real dielectric loss which was absolutely fixed and determined, but it would 
be impossible to get two samplee of dielectric to have the same approximate 
loss. The only material which in any way lent itself to а determination of 
a fixed loss was such a thing as silver in certain states of crystallisation 
which, to all intents and purposes, had no loss at all. 

Mr. T. H. MINSHALL described some experiments made at Croydon 
since the previous meeting, the results of which are given in the tables and 
eurves below, with the object of proving that Mr. Mordey's figures were 
ever во much too high and all wrong. Three different sizes of machines 
had been experimented with. The wattmeter readings varied, and with 
machines of the same wave form the capacity current varied from 2°67 
down as low as 1°85, the latter referring to the 500kw. machine. The 
figures to a certain extent, however, confirmed Mr. Mordey’s, and the differ- 
ences shown, he said, proved conclusively that, as had been mentioned by the 


Experiments Nos. 4, 
7, 16 and 2! 8 


Experiment No. 5 


30 kw. Alternator 
Load зд км. 


Experiments Nos. 8, 
9, 17, 22 and 23 


Experiment No. 10 


120 kw. Alternator 
Load 36kw. 


Experiment No. I4 
é 


500 kw, Alternator 
on Cable 


Wave-Forms applied to Cable. 


independently of the insulation resistance ; there would be great varia- 
tions in time. But were the gentlemen who design machinery and central 
stations, and those who teach others to design, prepared to say really what 
they wanted? Apparently not. They all differed. Even Mr. Mather 
differed from Prof. Ayrton. 

Prof. R. THRELFALL said that his experience had been that leakage 
losses were very subtle things. For instance, taking a film of silver, com- 
posed partly of crystals and partly of silver, it was possible to obtain any 
resistance within a range of 10 to 1 according to the length of time the 
E.M.F. was applied, the direction it took, and its magnitude. There 
was something which they might call dielectric resistance if they liked, but 
one never got the same result even on repeating the conditions exactly. 
There had been too much readiness to talk of hysteresis loss. In 1897 
Mr. Steinmetz, by means of a wattmeter, which might or might not 
have been accurate, measured the losses in a condenser, and referred 
to them as dielectric hysteresis; and later on M. Arno referred to this 
matter as having been established by Steinmetz. But what had juat 
passed that evening proved that it had not been established in any sort 
of way. There was generally a tendency to associate the heating 
losses in a condenser with what had long been known to electricians 
as the absorption losses. But these two cases of loss, he had been 
able to show during 1896-7, were not in ur те associated, at all eventa 
not when using periodicities of 50 or 40. y nothing at all to do 
with each other experimentally. Theoretically there might be a relation. 
Taking everything into account, he did not think they should speak of 


author, it was impossible to make a commercial test of capacity unless they 
had a inachine which they were perfectly certain was giving & sine wave. 
It had been said that cables could not be got with a power-factor of 01, 
but he was inclined to think that the discrepancy of the various speakers . 
was due to the insulation resistance not being taken into account. The 
cable here tested had a low insulation resistance, but Mr. Mordey had not 
given any figure for his cable. The wattmeter he used was specially 
calibrated at the Central Technical College on a power-factor of 0'1, and to 
test whether the readings obtained were accurate, they had been repeated 
with other wattmeters which were all found to agree with each other 
within 5 per cent. on various power-factors and wave-forms. His insula- 
tion resistance was half a megohm. Engineers were trying to keep the 
insulation resistances up, and the cable-inakers were trying to keep them 
down. He had avoided a lot of trouble with his 5,000-volt cable by 
having a much lower insulation resistance than before, and he saw no 
reason to doubt the figures, especially as he had had the assistance of 
Mr. Duddell and others, who were all acquainted with Central Technical 
College methods. Не had also checked them by Dr. Fleming's suggested 
test, and the results came out at almost the exact means of his first 
figures. He entirely agreed that capacity was а very good thing in power 
systems, and it helped to improve the power-factor of arc lamps. With 
certain conditions of wave-form and capacity, and an inductive load at the 
other end of the circuit, more amperes came out than went in. This 
was not perpetual motion ; but it was possible, by having the capacity in 
the cable, actually to reduce the current entering it. 
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. Losses in V.B. Concentric Cable. 

Length of cable, 7,460yd. Section of conductora, 0'10sq.in. concentric. 
Total insulation resistance, 0°50 megohms, including leakage over 
terminals. Cable only, 50 megohms. 


Watts wasted in cable. | 


No. | Machine Input at station end 


E running. of cable: C?R due to} Leakage | Diele. |— 
expt. 1 cap.currnt.| losses hyst. 
Kw. alt. C. Watts. P.F. (approx.). | (approx.). оне. 
*1| 30 | 2-44 | 459 |0092 14 8 
12 30 2:35 | 489 |0101 13 8 4 
+51 50 2:37 | 505 0103 15 8 5 
#41 30 218 459 0102 11 8 3 
15 30 203 | 420 | 0-100 10 8 8 
16 30 241 | 499 10-101 14 8 2 
17 30 2:10 | 431 |0:100 11 8 Ф 
*8| 120 2314 | 385 |0°088 11 8 5 
39 | 120 2:07 | 459 |0108 10 8 © 
+10 190 | 2:67 551 0:100 17 8 8 
#11 | 120 2:34 | 367 | 0:076 15 8 o 
+12 | 120 2-98 | 469 0100 13 8 2 
+13 120 299 507 |0:108 13 8 
+14 500 1:85 | 384 0101 9 8 


* Swinburne wattmeter (а) with potentiometer. 

+ Swinburne wattmeter (b) with 20,000 w resistance direct on 
2,000 volte. This instrument was specially calibrated at Central Institu- 
tion on a power-factor of 0°1, and all wattmeters were found to agree with 
each other within 3 per cent. on various power-factors and wave-forms. 

t Thomson wattmeter No. 9,608, with potentiometer. 


Input at station | Output at far | 


end of cable. | end of cable. | Watts wasted in cable. 


a | Е |g 
C. watts Р.Е. С. watts P. F. Tot. c 9 di 1 — 
| | a = 
| 366 5,250 0°70 2:22. 4,680 1-05 570| 18 552 8 | Ss 
5.52 5,180 072 2:26 4,550 1-01 520 19 501 8 123-5 
5.50 5,215 0°73; 2.51 4.590 1-00 525 20 505 8 2 8 Sg 
560) 5,110 0°69: 226 4,620 1-01 490 19 471 8 ^ 258 
|248 1,870 0'37, 089 1365 075 505 3 502 8 ү ш 
| 2'33| 1,933 0°40, 0°87 | 1,332! 0°75 601| 2 599 8 E: 3 
222 1,852 0°41, 089 11,398 0.77 454 3 451 8 E83 
2:16 1,798 0-41 0:88 1.387 078 411 5 408 8 [3558 
2.21 1,902 042 086 1,552 0°77 570 5 567 8 mse 
2:36 1,798 0.37 0-89 1,365'0°75 433| 5 450 8 
6'IB. Lis ee 190] ues e | 8 IKE 
9:48| ... 10:00 | 370 8 2 
881 9%. . 58. 8 35 


* Swinburne wattmeter (a) with potentiometer. 
t Swinburne wattmeter (b) with 20,000 w resistance direct on 2,000 volts. 
+ Thomson wattmeter, No. 24,425, at far end with potentiometer. 
. | Difference between | А Difference between 
Experiment | current put in, and vp current put in, and 


No. useful current leaving. useful current leaving. 
15 144 22 128 
16 1:26 | 25 . 1-55 
17 | 1:19 [ 24 147 
18 | 1:54 I 25 - 0°72 : 
19 o; 1:59 | 20 . - 0°52 
20 | 1:46 | 21 | 05 
л | 135 | 
Machine Voltage on |Exciting current for const. voltage, reduced : 
running. cable. from to 
30kw. alternator 10,000 5:8 amperes 2'5 amperes 
” ," | 5,000 58 » 47 » 
» » ! 2,000 8˙8 ý 54 М 
120kw. » | 10,000 17:5 5 152  , 
H ы ! 5,000 175 „. 160 „ 
| 2000 175 „ 175 „ 


97 97 


Mr. W. M. MORD E, in replying, said that he would only make a few 
observations. He would send his full reply to the Journal. He was glad 
that Mr. Minshall had given him a little encouragement, and had shown, 
at any rate, that Mr. Sparks and himself were not the only people who 
had found that there were appreciable losses in cables from dielectric 
hysteresis. If all the professors in the world stood in a row, and said there 
was no loss from dielectric hysteresis, he would simply smile, because he 
would know they were wrong. Mr. Kapp had written him from Germany 
to say that he agreed on the whole with the Paper, and а singular confir- 
mation from Mr. Kapp was his statement that it had been found that the 
high-tension three-phase cables in Germany got appreciably warm at light 
load. When he explained that ‘‘ appreciably warm meant a power-factor 
of 0°3 or 0°4, instead of 0'l, they would agree with him that this was 
worth a great deal of theory. A power-factor of 01 on a three-phase 


| Mr. Mordey's Paper he 


cable was only 4 microfarads per conductor, and this would not reise the 
temperature of the cable 1°F. It was not possible to feel 1°F. ; therefore, 
“appreciably warm" meant that а considerable amount of energy was 
being spent. Mr. Swinburne about 10 years ago said, at the Physical 
Society, that, from his calculation of the materials used in the Deptford 
"paper maine, the dielectric hysteresis per main must be about 7,000 watts. 
Mr. Partridge, the present engineer, now assured him that the loss in 
these cables was quite 1,000 watts per mile, and this exactly confirmed. 
the figure given by Mr. Swinburne 10 years ago. This was. 
another fact which spoke for itself, whilet the figures quoted by 
Prof. Ayrton from Lombardi and Major Cardew really confirmed him up. 
to a certain point. Lombardi's result from the elaborate little bit of cable 
he tested came out at 0:066, which was in the direction of the losses whieh. 
he found. Lombardi's result was not, as Prof. Ayrton and others had 
triéd to show, а fraction of his (Mr. Mordey'e) figure, and it was pos- 
sible with some kinds of cable that tle power-factor would be that, whilst 
with another cable it might be more. Cable makers had told him that 
cables on light load and a good insulation resistance did get quite warm to 
the touch, and this warmth was a most warming thing to him. Although. 
time did not permit of his dealing with all the other pointe, he mentioned. 
that he had never claimed for one moment that this method of obtaining 
the power-factor of his was novel, although it was not of universal applicae 
tion. His figure had, however, been confirmed by the motor generator 
method, which had had the apostolic benediction of the professors. He 
repeatedly took steps in the Paper to guard against impressions of that 
sort being obtained from that one test. In conclusion, he thanked 
Mr. Sparks for his trouble. Mr. Sparks, when he had been told of the 
matter, took steps in his company’s interests to make as full an investiga- 
tion as he could, and personally he was very much obliged to him, and the 
Institution ought to be also. 


Mr. G. L. ADDENBROOKE, in a communication, says that he has 
always had the capacity current in systems of mains fully in view in deal- 
ing with large power systems. Although he agrees with the letter from 
Dr. Hoor, in The Electrician, that the effect is capable of being dealt with, 
atill Mr. Mordey has done good service in drawing attention to the fact 
that the effect may be large. He thinks this is most likely to be the case 
in the early days of power distribution, when large systems of conductora 
have had to be laid down and the load is comparatively light. All 
Mr. Mordey says under this heading is 8 remarkable commentary, he 
thinks, on the unwisdom of the Board of Trade regulations, which prac- 
tically prohibit overhead wires in this country. Although power distribu- 
tion on an enormous scale has been carried out on the Continent and in 
America, it has almost wholly been carried out by means of overhead wires, 
where the effecta described by Mr. Mordey do not occur. The Board of 
Trade prohibits us adopting methods by which great industries have been 
safely and advantageously built up on the Continent and in America, and 
forces us to adopt expensive and untried methods, which, at any rate, are 
liable to serious inconveniences, even if by skill and care they can be got 
over. Mr. Addenbrooke continues that he was very much startled by 
Mr. Mordey's figures as to the watt loss in the dielectric, as he had no idea 
that its magnitude was at all comparable to these figures. Since 
has been too busy to make any direct measure- 
ments on a cable itself, but bas obtained the following resulta оп con- 
densers. The measurements were carried out entirely with electrostatic 
instrumenta, such as described in the Paper he read before the Inter- 
national Congress of Electricians at Paris, an abstract of which was 
published in The Electrician of Oct. 5. Some months since Dr. A. Muir- 
head was good enough to place at his disposal & set of condensers for 
experimental purposes—in fact, for investigating amongst other points, this 
very effect. These condensers were connected to an alternating current of 
1.000 volts and about 30 periods, and careful tests, which Mr. C. W. S. 
Crawley confirmed with Mr. Addenbrooke af terwards. showed that in these 
circumstances the power-factor was about 0'011 to 0:012. In fact, deducting 
a small fraction for loss in leads, about 1 per cent. of the apparent watts 
was really true work. The experiments were made on condensers of 
3 microfarads and 6 microfarads capacity respectively, which were probably 
equal to about 7 miles to 14 miles of ordinary cable. It is perfectly true, 
he points out, that these condensers were made by Dr. Muirhead with 
great care, in order to have the absorption small; but on the other hand, 
he says, the dielectric is very much thinner than that of an ordinary cable, 
which probably would also be made of paper, and therefore the potential 
alope is very much greater than in a cable, which —whether rightly or 
wrongly—he has always taken as a serious factor. Concerning Mr. Mordey's 
suggestion of the use of a choking coil across the circuit, Mr. Addenbrooke 


| may say that there bas recently been completed to his specification an 


adjustable inductive reaistance having a capacity of 170kw. on Mr. Mordey's 
rating. This inductive resistance is intended for putting a lag in the 
circuits of alternators under test. It has been wound for practical pur- 
poses with a number of circuits which have permitted а somewhat 
elaborate series of testa to be made on it. It is not possible to close the 
iron circuit of such apparatus as well as in an ordinary transformer, and 
therefore they take a larger wattleas current than a transformer with over- 
lapping plates, but how much he finds it difficult to say without expert- 
ment, as calculations are not of much value. At some later date he may 
be able to give to further data regarding the work on this resistance. 
Lastly, Mr. Addenbrooke refers to Mr. Mordey's wattmeter. On number- 
less occasions he was himself tempted to make measuring apparatus 
constructed with transformers for raising the voltage, but has always 
been deterred by the uncertainties he expected to be involved in. It 
might be quite possible that such an instrument, tested and calibrated 
by instruments which can be relied on, may be useful for approximate 
measurements through a moderate range and comparatively high power- 
factors, but he has felt that to go beyond this required great caution. 
Some experiments he had made months since, using electrostatic instru- 
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ments, confirm the view Mr: Duddell has expréssed in The Electrician last 
month, that there was a certain amount of lag produced by magnetic leakage 
which at any considerable power-factor would entirely upset readings. His 
own tests were made in a way similar to Prof. Fleming's except that 
instead of accumulators to drive the motor transformer he used the West- 
minster Company's current, the voltage being kept steady by paseing the 
current through a variable resistance and observing a voltmeter. Owing 
to the leading current produced by the condenser, the reactions in the 
generator were considerably altered when the condensers were put on, and 
it was necessary to observe carefully that the speed was similar when any 
comparative measurements were made, 


. Errata.—Prof. Fleming points out а mistake in the report of his 
remarks in our last issue. He did not say that Mr. Swinburne’s wattmeter 
read correctly бп his own transformer and 50 per cent. on Mr. Mordey’s ; 
but that the instrument read correctly on the Mordey transformer, and 
50 per cent. too low on Mr. Swinburne’s own transformer. 


Dr. Sumpner writes us as follows :— There are one or two numerical 
errors in your report of my remarks on Mr. Mordey's Paper which I should 
like to rectify. I pointed out that the ratio of the dielectric losses in the 
cable, to the full load, could be obtained by multiplying the power-factor 
by the ratio of the capacity current to the full-load current. Thus, taking 
Mr. Mordey’s power-factor as correct, the dielectric loss would be 6 per 
cent, or 1:2 per cent. if the current ratio.were one-half or one-tenth 
respectively. Taking Mr. Mordey’s example of a cable, and assuming a drop 
of voltage of 4 per cent., the current ratio is found to be one-eighth. Thus, 
according to Mr. Mordey's power-factor, the dielectric loss is only 1:5 per 
cent., while if the power-factor is only 0°02, the loss is only 0°25 per cent. 
Later on, the power-factors for a condenser apparently found by a watt- 
meter used with a transformer are stated in your report to vary between 
+004 and - 003. The numbers I actually mentioned were +0°4 and 
—0°43. That some of the wattmeter measurements. recently published 
have really been negative, and therefore worthless, seems to me to be 
clearly proved by a statement in the discussion made by Mr. Sparks. He 
distinctly says, The meter revolved in one direction when connected with 
the cable, and in a reverse direction when connected with the choker.” 


—— ͤ— АЙНЫР 


PHYSICAL SOCIETY. | 


At an ordinary meeting of the Physical Society held on Feb- 
ruary 22, Prof. S. P. THOMPSON, president, in the chair, a Paper on 


How Air subjected to X-rays loses its Discharging Property 
and how it Discharges Electricity," 
by Prof. EuILIO ViLLARI (hon. fellow) was read by the chairman. 
Air made active by X-rays in passing through a long tube coiled in 
many turns loses much more of its сн ы wer than it does 
in passing through the same tube if straight. During this process 
the tube charges itself to a certain potential If active air is allowed 
to stream on masses of wire gauze or wound up ribbons, enclosed in 
tubes, the metals, independent of their nature, take a positive or 
negative charge according to whether the active air rubs against 
them with force or lightly. Experiments have been performed to 
prove thie. For instance, tubes of copper or lead, if short and 
straight, take negative charges, but if long and coiled they take 
positive charges. "These phenomena cannot be attributed to chemical 
actions but seem to be produced by a special rubbing of the active 
air upon metallic surfaces, as the result of which they assume one 
of the and the other charge ought to manifest itself in the 
air. This 1s not the case, the charge of the air being often of the 
same kind as that of the metals. It has previously been shown by the 
author that active air bystreaming against an electrified body is reduced 
either to ordinary air or to air charged with the electricity which 
disappears. Hence it may be supposed that the active air in rubbin 
upon the metallic surfaces develops the two electricities, one of which 
manifests itself upon these surfaces and the other goes to reduce the 
active air to ordinary air, and therefore does not become manifest. 
The electroscope used in the experiments consisted of a fixed brass 
plate and a gold leaf, whose position was determined by means of a 
telescope with an eye-piece scale. 
The CHAIRMAN said he had observed the fact that metals were 
charged sometimes positively and sometimes negatively by active air. 
Мг. Watson asked if any experiments had been performed on the 
viscosity of gases rendered active by X-rays. 
À. Paper on 
„The Propagation of Cusped Waves and their Relation to 
the Primary and Secondary Focal Lines," 
by Prof. R. W. Woop, was read by Mr. Watson. This Paper is a 
discussion of the reflection of rn wave by a hemispherical mirror, 
the reflected wave being likened to a volcanic cone. he cusp of the 
wave, or the rim of the crater, traces the caustic and is continuously 
passing through a focus, This accounts for the increased illumination 
along the caustic. The wave fronts were drawn by constructing the 
orthogonal surface, which in section is an epicycloid. The evolute of 
this curve is the caustic, and the reflected wave fronts form a family 
of parallel curves which are the involutes of the caustic. The wave 


can move along the axis of the mirror. 


front between two focal lines is expanding along one meridian and, 
contracting along a meridian at right angles to it; in other words 
the wave is convex along one meridian and concave along the other. 
The outef slope of the volcanic cone representing thc reflected wave 
5 to the portion of the wave front between the focal lines. 
A useful piece of apparatus can be made by silvering the outside of a 
hemispherical glass vessel. The concave mirror thus formed should 
be mounted on a stand, and а small electric lamp arranged во that. it 
А spherical wave starting at 
the focus of a hemispherical mirror is reflected as a saucer-shaped 
wave, the curved sides of the saucer coming to a focüs in a ring: 
surrounding the nearly flat circular bottom. If the lamp is placed. 
at the focus, the luminous ring and the uniformly illuminated area 
within it can be shown on a ground-glass screen. If the lamp be, 
moved to a point midway between the focus and the mirror a ring of 
intense brilliance, with very little light within it, is formed. 


A Paper on | 
“ Cyanine Prisms," 

by Prof. R. W. Woop, was read by Mr. Watson. Prof. Wood has 

ready described a method of making prisms of solid cyanine by 
pressing the fused dye between plates of glass. Until recently angles 
of about ер. were the largest that could be used with advantage on. 
account of the small quantity of green light transmitted. A new 
supply of the dye has been found to transmit a ие quantity of 
green light with an angle of over 1deg. By viewing the filament of 
an incandescent electric lamp through one of these prisms the 
anomalous spectrum is seen, the colours being arranged in the order : 
Green, blue, violet, red, orange. Prof. Wood has crossed one of 
these prisms with а RD. dr copy of а diffraction grating 
having 2,000 lines to the inch. On viewing a naked arc lamp the 
diffraction spectra arc deviated by the priem the red ends being 
turned up and the blue-green ends turned down. 

The CHAIRMAN said he had been trying to obtain some cyanine, 
but had not succeeded. Rosaniline has an anomalous dispersion 
иш be fused. The acetate of rosaniline might, however, be 
use 

The Society then adjourned until March 8. 


ELECTRICITY WORKS ACCOUNTS. 


Central London Railway. 

Already, in our issue of Feb. 15 the accounts of this interest- 
ing undertaking have been commented on at length. Further, 
owing to its detailed nature, there is little if anything needed 
in explanation or elucidation of the analysis which we give 
this week. Of the total share capital of £2,850,000 received 
£1,969,800 was raised by £10 ordinary shares and the 
remainder in two amounts of £440,100 by preferred and 
deferred £5 half shares. Of the 24 per cent. ordinary dividend 
paid as the result of this first period of working, the preferred 
and deferred half shares were paid on respectively at the rate 
of 4 and 1 per cent. 


City & South Waterloo & Central Lond. 
үз London Ry. City Railway.] Railway. 
Quantities. Half. year to | Half-year to Half. year to 
Dec. 31, 1900. Dec. 31, 1900.|Dec. 31, 1900.* 
Train mileage ..................... 585,610 — 486,004 
Passengers carried ........ ...... | 5,018,8425 | 2,038,4C0^ | 14,916,922 
Denn of railway (double track) 4°75 miles | 1:575 miles | 5:825 miles. 
Capital expenditure per mile 
of working railway ......... | - £465,500 £585,000 £605,000 
Revenue per train mile (total) 29:254. — 59:204. 
Ditto (from passengers) 27:94. — 58:284. 
Expenditure per train mile |, е i 
. | Modos ш m 
Ratio of expenditure to revenue 5627; 55:577 58°75% 
Revenue per mile of working | 
rail x aa T 13 e £10,200 £20,582 
Expenditure per mile of work- 
ing railway ..................... £5,856 £5,640 £12,092 
Revenue per passenger (total)... 2°24d.¢ 1:89d. 1°93d. 
Ditto (from fares) 2°14d.¢ 1:84d. 1:90d. : 


(a) Working period from July 30 to December 31, 1900 (five months). 

(b) Exclusive of season-ticket holders. 

(c) Inclusive of season-ticket receipts, but exclusive of season-ticket 
passengers. 

Bearing in mind the points which differentiate this line 
from the other two railways of its class in London—the City 
and South London and the Waterloo and City lines—perhaps 
the above table will be found interesting and convenient 
for purposes of comparison. In examining this table it is, of 
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course, necessary to remember that the working figures 
for the Central London line were obtained on only 
five months’ operations, and that the price of coal and 
stores were, during that period, higher than in the 
corresponding period of 1899. 
Blackpool and Fleetwood Tramroad. 

The figures in our analysis of the accounts of this 
trolley line for the half-year to December 31st last 
show that a healthy improvement has been effected 


guaranteed ordinary dividend of 8 per cent. was £1,782, as compared 
with £2,618 in the corresponding 1899 half-year. 

It is interesting to notice how close are the revenue and expenditure 
figures per mile of railway on this line and the South London. 
Unfortunately neither the chief details of working expenditure nor the 
train mileage figures are available for the purposes of a full analysis of 
the accounts. i 


BLACKPODL AND FLEETWOOD 


on the working of the corresponding period of 1899. | Worked by . q TheBlack Piet a Со, 
The increase in the passenger traffic was but slight | Date of Commencement of Working ...... July, 18 
(barely 1 per cent.), while the revenue per passenger | System. . ... ...... .. . .. .. .. Overhead trolley at 500 volts. 
shows an advance of about 8 per cent. It 18 more Tramway Manager E 6 e 8 6 5 | John Cameron. 
satisfactory to find that in spite of, р erhaps, natural Engineer ‚• UHH . 5 .. Joseph MeMahon. 
increases in the fuel, repairs, and stores items of | Half. year ended .... . . . . . December 31, 1899. December 31, 1900. 
power costs, the total expenditure per car mile has ЕЕЕ шике трн 
аан proportionate y more than the revenue, E кырны "T" T 
us res tin inadi tinctl im r na ial ur т mileaghgddgAOWMAMAWAWmeeee nonton ‚912 К 
CUT C ANNE o EE | ЖО 
Since 1899 the company has started contributing Length око worked v ос 7-75 miles 7 15 miles 
towards a depreciation reserve account—a sum of | Rolling stock, No. of motor cars | 24 30? 
£1,000 being placed aside for tbat purpose during n No. of trailers 5 5 
the half-year being considered, апа 2500 in the рге- Per mile Per mile 
ceding half-year. Preliminary expenses absorbed CariTAL, Torak MN ЖЫ = 
another £1,100, and interest charges £942, so that — MÀ um FE T Eu. 215 790 
A u o ОТД)... Se Cte 2940, ‚ £240, 
о ч үтен НЫЕ Бе 1 5 e 180,000 11,800 | 180,C00 11,800 
rag таво Authorised (loan) 60,000 | 3,930 | 60,000 | 3,930 
It is interesting to note the very substantial re- | Received (Total) ........ VVV 189,980 | 12,450 190,000 12,450 
ductions of cost which have been effected in the car and Receives (share) „%% V п 8 e Ае 
electrical repairs, traffic, and management expenses, capital Erpenden лутт" 1928992 12650 | 196584 | 12,820 
City and South London Railway. On permanent way, lands, buildings, | | 192.692 12.6£0 | 195 584 12,820 
Taking into due consideration the circumstances working stock, & . . . i и | 


of this undertaking during the period covered by | Balance of Capital Account ............... —2,912°|  -191| -5,84: X - 366 


our analysis, there is reason to congratulate the com- 8 Total. | Percat | Tota | Emile. 
pany that the results of their operations are no worse КЕЕ „„ Иш ДЕ 
than they are. Not only has idle capital been heavy, | Total. . .. . . . . . . . £20,400 | 15 70d. 221.100 14564. 
but more than one influence has tended to increased Traffic receipts. .... . . . 20,297 15624. 2082, 835 à 
costs, Chief amongst these influences may be noted Transfer 52 and sundry receipta..... 103 | 00794. 6184 0 А 
{һе unusually high price of coal and materials, the 5 
>, c E ЕЕ 29,840 7579d.| £9,967 | 6880d. 
extra expenses arising out of the change from the use | Iſaintenance of way and orks 505 | 0:894. 588 | 0:714. 
of pay-gates to tickets and, probably , the working over Salaries, wages, & t 415 | 03184. 292 | 02024. 
new lengths of line. It is very creditable that the Materials: iere in ы йде йе НО, 91 | 0:708. 246 | 01704. 
power costs per train mile should have been Engine ЙМ АКАМ ОКК ООУ СГ О 1,97? 1'4214.. 2,579 1°780d. 
diminished. Studying the effect on the expenses 8 I КН 19435 dicus 38715 res 
арат from the influence on the receipts the change to Ой, tallow, К. and water 200 0:1544. 251/ 0:1734. 
the regime of tickets appears to have had a material Repairs and тепежа!в..................... 118 | 0:091d. 454 | 075154. 
effect on the traffic expenses per train mile. Salaries Repairs to cars and electrical repairs ... 565 | 0'435d. 369 90.750. 
abd wages under this head have gone up by 0:86d., Wages — — —XNf—E . — 22222 90 O 069d. 146 01014. 
. ыз ; Fittings and materials 475 | 03654. 225 01544. 
while the two other large contributing items of Traffic expenses 3,07 2`8634. 2,951, 20384. 
* lighting, water, and general stores" and ‘lift Salaries and wages . q 2576 1 982d. 2,423 1 672d. 
power, have doubled in actual amount, thus result- т and stationery .................. 385 cce Den en 
j i 1 - 1 ther charges vits Woes Fes had A 2904. wv . 
Ii c DE | (Quen ae 1759 | 1339d.| 1458 ` P0084. 
рге айу e value av шо ey stood a year Directors' fees . q ie 0°616d. 800 ET 
SI. Salaries of sec., manager, clerks, &c. 575 | 0:4414. 598 А 
The increase іп the average revenue per passenger Other charges ........ T—— | 566 | 0:282d. 2006 01154. 
from 1:924. to 2:24d. shows that even now the use of Renta, rates, taxes and insurance ......... | 1,506 1:159d. 1,110 07614 
the tickets is justified on this line Compensation uut as raa Rh EAT RAUM A V e RI aan | 471 0:3562d. 427 | 0`2954. 
The total number of passengers carried during the Fer cent, Per cent. 
half-year was nearly 46 per cent. above the number F R Total. apita} | Total capital. 
carried in the corresponding period in 1899, while the N expended. expended. 
receipts have risen from 26˙3d to 29'2d. per train | T "E о 
i : Working Proflt!mt . £10,560 | 559% | £11,133 | 570% 
mile, or considerably more than the expenses. Sum carried to depreciation fund...... nil — 1,000 | 0:512% 
It appears fairly certain that the past half-year Net interest on loan. 924 ` 04907 942 | 04827 
and the period until the extensions are in operation Balance from last half-year’s account. 492 | 0:208% 495 0:254% 
will be the low-water mark of the late ebb in the | Balauge Available for Dividend ......... 10028 5317 уо iE 
fortunes of the compan Ord. Div. paid at per cent. per annum " 10 A — ДА — 
pany. Percentage of total expenditure to rev.“ — 4827 — 47˙2% = 
Waterloo and City Railway. P о E E е тот т е I 
A considerable improvement in the results of the | Robe е кше oe Ссс $56 "S 22725 — 
king of this railway is shown by th {н for | Expenditure per mile of route «oo Mr | 
WOFKIDg O Way 18 Shown by the accounts for] Expenditure per mile of route ..... . . . . | 51,470  — £1,285 = 
the past half-year. With an increased passenger | Revenue per Passenger (Total) 421d. 433d. m 
traffic of 15-2 per cent. (as compared with the latter | Revenue per passenger (from fares)... | 41941 — — 4204. = 


BLAVKPOVL AND FLEETWOOD TRAMROAD.— REMAKKS—a@ Includes wages under 
„Running expenses £520, and Salaries, office expenses and general superintendence ” £121. 
b шеша 19 open motors and 11 окси c Over-expended. EE 2063 from sale о 

. ] 1 j current and £2.4 from advertising. e Inclusive of £534 wages under Running expenses an 
1 894., just perceptibly higher . £137 under ‘Salaries, office expenses aud general superintendence.’ f Water being £98. 

The amount required, under agreement, from th y Inclusive of tickets, £35. А Inclusive of uniforms 2113, advertising £07, and lubricating and 


: e cleaning materials £63. i Includes auditing £51, office expenses £37, and legal expenses £43 
London and South Western Railway to make up th j Atter deducting £1,100 written off preliminary expentes. 


half-year of 1899) the expenses rose no more than 
by 11:1 per cent., the revenue per passenger being, at 
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CENTRAL LONDON АҮ, Г CITY AND SOUTH LONDON RAILWAY. 


roo p^ MARRE As TRIER CentralLondonRailw'yCo.]| The City and South London Railway Co. || The Waterloo and City Railway Co. 
Date of Commencement of Working ... July 30, 1900. [stations] December 20, 1890. August 8, 1898. 
System . . . . . .....| Third-rail with trans. sub- Third-rail surface conductor at 500 volts, | Third-rail surface conductor at 500 volts. 
] Sir Benjamin Baker. P. V. MeMahon. А X. R. Galbraith and A. В. W. Kennedy. 
Half-year ended ........................... Dec. 31, 1900. Dec. 51, 1899. | Рес. 31, 1900. Dec. 31, 1899. Dec. 31, 1900. 
QUANTITIES, ' 
Tun йды. .............................. 456,004 241,973 383,672 | — — 
Passengers Саттіей....................... 14,916,922 3,442,9422 5,018,812 1,769,731 2,038,400 
Length of railway authorised q 6 miles 5477 chains 6 miles 64°5 chains 6 miles 64:5 chains || 1 mile 46 chains 1 mile 46 chains 
Length of railway constructed 6 miles 547 chains ó miles 12 cha'ns 5 miles 42 chains || 1 mile 46 chains 1 mile 46 chains 
Length of Railway Worked ........ ees 5 miles 66 chains З miles 12 chains | 4 miles 60 chains 1 mile 46 chains 1 mile 46 chains 
Length of railway under construction 3 miles 52:5 chains 1 mile 22:5 chains nil nil 
Rolling stock, number of cars ......... à | 84 \ 22* 27 
- number of locos, ......... 28 electric, 2 steam | 28 52 | 1 2 
CAPITAL | 
Authorised (Total 6000000052000 OP veseooebé £3,726,000 | £2,198,000 £2,198.000 £720,000 £720,000 
Authorised (share) ..................... ,850,000 1,680,000 1,680, 540,000 540,000 
Authorised (loan 876,000 518,000 518,000 180,000 180,000 
Received (Total) 696535554664 3,463,665 1,748,549 2,117,878 e 580,333 603,833 
Received (share) ........................ 2,850,000 | 1,500,772 1,666,510 540,1 00 0, 
Received (loan . 613,665 4 | 515 415,915 40,3334 65,8854 
per mile | Per mile Per mile Per mile Per mile 
Total. of working ] Total of working Total. of working Total. of working Total. of working 
railway: |. | railway. railway. . railway. railway. 
— — | Rt Mee ЭМ arg 5 pam ELSA P Xe de TE 
a8zgegdiolt (йа). .......................... £3,512,013 | £603,000 {#&1.,884,057° £598,300 £2,201.870' £463,500 | £581,989 | £369,500 | £623,125 | £383,000 
On line open for traffic ............... — — | 841,877 267,000 | 841,877 17,710 
On line in course of construction — | — | £60,653 304, 900 | 1,210,035 254,700 581,989 | 369,500 | 605,125 585,000 
On worki'g stock,incl'd'g powerstat'n — — 134.992 25,790 81,518 | 17,160 | 
Balance of Capital Account 48,948 8,300 | -195,518' -43,030 | -83,992’ -17,670 -1,656 ~ 1,051 708 449 
MTGE FOG: nem — — — | = — | — — — — | — 
Contingent Рипа.......................... | — = | 
ана тш. | Раз | тыш ты. e | тыш. | Pip 
TUM EDS Ф а СЕНИН КАЧАР ЭК ААЫР TE £119,890 | 59205d. £27,506 | | £13,892 — £16,066 — 
Passenger traffic ........................ 118,008 | 582804. | 26,198 15,484 — 15,616 — 
Parcels, rents, transfer fees, &c. 1,882^ | 0:9230d. 1,508 | 408 | — 450 — 
EXPENDITURE, 
ene e ese £70,434 34 783d £15,968 £8,003” £8,894" — 
Maintenance of way, works, and stations ОА г0гБа. | : ds — — m — 
А Mages eoe , 0 597а 
Nep. or way ( Materisle s 188 0:093d 147 | = P = 11 
Repairs of structure, stations, &c.... 580° | 0:286d 225 | — e "ed | — 
. Salaries, office expenses, and general 
superintendencde 100 0:049d 45 0564. — — — — 
Locomotive and generating power . 26,184 | 12-9314 5,899 ‘502d. | — — — — 
Coal and coke ......... VIDET 11,094 | 54794 1,675 680d. — — — — 
lo OpAG л MW ж 7,7174 | 58114 2,585 320d. | — — — — 
Oil, water, gas and stores | аан 0:9454. 1 ' — -— — — 
А Mages uu: , 1'708а. . a 
Repairs and renewals) Materials 765 | 0.3794. 711 07064. 649 | 040d. " = 
Salaries, office expenses, and general | 
superintendence ........ ............ 1,235 0`6104. 18 00774. 294 0:1844. | E — — 
Repairs and renewals of cars ............ 2,296 I'134d. 488 04844. 836 0*525d. — — 
Salaries, office expenses, and | 
Cars J. general superintendence ... 20 0:010d. 40 0°040d. 60 0:0384d. | » M e — 
V DONDE RM 829 | 0-410d. 558 075554. 594 | 03714} — E — Ез 
ЖАЛАШ 1... oir tore: 491 0°2454. 90 0:089d. 182 0:114d. | — — = — 
RE ieri ndo e ЛҮК ТҮ 956 0:4724. — = — — = — = — 
Traffic expenses 30,478 | 150514. | 6,188 | 60884. | 12,339 77184. | — — -. 5 
Salaries & wages— stations & service 16,106 79554. 1 5.961 5`9304, 7,642 4°780d, | — = = — 
Fuel, light'g, water & g-neral stores 5,446 2 690d. | = => — — == = =< ae 
Electric lifts—wages and materials 5,059 2˙4 98d. =; 9. d — — | = Seri = 3 
Miscellaneous expenses 5,8677 | 1°910d. | 2,171: 2:160d. 4,6977 2°937d. || — = = — 
r TTC TETTE TOT 6,076 250d. | 1,877 18624. 2,280 г426а. | 391 — 260 — 
r 1,250 06174. 650 0`6454. 650 04064. 210 — 165 — 
Salaries of sec., gen. man. & clerks, &c. 1,947 0961d.  : 498 0:4944. 590 03694. | 704 — 45/ — 
Other сһагрез ...................... 1879: | 0984 | 729 | 07934, 1,040 | 056524. | BL| — Ө = 
Rent, rates, taxes, wu а... | 38,8354 | r893d. | 835 0*828d. 970 aCA эе uo v E * 
Miscellaneous item eere 4893 | 02424. 7e | Od. 1179 | | (073d. | — NN a = 
oy | " ~ о | |y | 7 to me 
FINANCIAL RESULTS, Total. ei. org dd. Total. |%Юл н Total. (as ыа Тоја. op. erg dd Total. eib ep nd 
Working Profit for Half year £49,456 1447* || £11,538 0:643% | £20,460 | 09627 | £5,889 1:027; £1.172 1197 
Sum carried to depreciation fund — — | — = — — | — FE — тра 
Net interest on loans | 10,303 0'300% * | 1,215 006087 5,905 | 0278% 425 0:0747% 792 0:132% 
Balance from last half-year's account — — | 1,108 00627 788 | 0037% 275 0047% 65 00117 
Balance Available for Dividend | 39152 | l147* 11,430 | 0637% 15342 | 07227 8,255" 1437 8,177“ 1387 
Ord. Dividend paid at per cent. per ann. 2175 = | 47, — 117 — | 3% Ex h = 
Percentage of total expenditure to rev. — 587577 — 5817, — 27 — | 51677 — 55°3% | — 
Revenue per Mile of Working Railway £20,582 = £8,730 — £9,840 — | £8,820 — £10,200 — 
Expenditure per mile of work'g railway £12,092 — 285,070 = £5,555 — £5,080 = £5,645 = 
Revenue per Passenger (Total) | 93d 192d. — 2 24d. -- | 1884. | -- 1'89d. — 
Revenue per Passenger from Fares) | 1934. i; 183d. = 214d. — 183d — 184d. — 


CENTRAL LONDON RAILWAY.—REMAKKS—a Toe 


CITY & SOUTH LONDON RAILWAY.—REMARKS—a Inclu- 


loan capital included here as received, viz., £613,665, is sive of £5,000 dividend to June 30, 1899, on £200,0.0 preference 


the amount of debenture stock due to contractors for stock and £1,545 interest on 37,500 ordinary shares at 3% p 


construction of railway to Dec. 31, 1900. 


b Includes annum. 


er 


b Uver-expended. с Includes passenger duty £53 and law 


fees £166. c Includes repairs of signals £504, 24. d Exclusive of 459 season ticket holders in 1899 and 647 in 1900. 
and ої stations and buildings £76. d Being wages con- e Includes £37,455 from premiums. J Includes £i1,067 dividend to 
nected with working of generating and locomotive Feb. 28, 1900, on £200,0(0 pref. stock (1896) also £3,156 interest on 


е Includes water and gas £828, and oil, tallow £37,500 ord. shares at 3; 


per annum, and £48,616 discount, 


m peo stores £1,085. f Includes cleaning of carriages brokerage} and commission on 10,(00 shares issued Nov. 1900. 0 
1.655, printing, stationery, &c,, £1,181, and clothing Includes passenger duty £106 and law #11, h Includes wages £470 


ЖАТТ. 
£358, 


g Includes office expenses £1,006, and insurance and materials £112. 
h Includes Gov. duty £335, rates and taxes being £1,361, and lighting, wa 
estimated in official accounts at £3,500. i Includes law hydraulic and electric lift power 
charges £331, & compensation for accidents & losses £158. | general stores £1,418, | 


i Includes hydraulic and electric life power 


£2 572 and lighting, water and 


| WATERLOO AND CITY RAILWAY. 


| WATERLOO AND CITY RAI LWAY.—HkMARKS.— 


a Exclusive of season ticket holders. b Of which 17 
are motor carriages and 19 are "trailers" c Of 
which 12 are motor carriages and 10 are "trailers." 
d Inclusive of £8,338 interest paid during construc- 
tion. e Includes £33,333 interest during construction, 
43,502 on way aud stations, and £4,216 on elec: 
‘trical equipment. J Salaries of secretary and clerks. 
| 0 Includes; Governmentjduty £270 in 1899 half-year and 
| £812 in 1900 half-year. A After adding £2,518 amount 
‘allowed by L. & S. W. Ry. Co. under agreement to pro: 


ter and general stores £032.  j Includes vide dividend of 3% on ord. and borrowed capital. 


i After adding £1,7:2 from L. & S. W. By, Co., ree 
note R. - 
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Kingdom on Friday morning, and can be obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above 
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Advertisement Rates, &c., forwarded on application to the Publisher, 
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not later than First Post on Thursday. Renewals of expiring advertisement 
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THE ELECTRICIAN " Printing and Publishing Company, Limited. The 
well-known ‘' ELECTRICIAN” SERIES of Standard Electrical Works at present 
consists of — 

ELE CAL TESTING FOR TELEGRAPH ENGINEERS, By J. 

__ ELTON YOUNG, M. I. B. N. Price 10s. 6d., post free; abroad 11s. 

THE STUDENTS' GUIDE TO SUB CABLE TESTING. By 
Messrs. Н. К. C. FISHER and J. C. H. DARBY. Price бе. net ; abroad, 6s. 8d, 

BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH, Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Bontgen Ray work, and a chapter giving Practical Hints ” on the subject, 

THE POTENTIOMETER AND ITS ADJ UNOTS. By W. O. Funn. 


Price 6s free, 
LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By r. О. 
HAEL. се 68. free. 
MOTIVE POWER AND GEARING, Бу Б. Tamurt Олзтив, Price 


125. 6d., free. 

SUBMARINE CABLE LAYING AND REPAIRING. Ву H. D. Warm- 
SON. Price 12s, 6d., t free, 

ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Advan by Dr. J. A. FLEMING, M. A., T. R. A. Printed ars 


on a plication. 
ELEOTROMAGNETICTHEORY. By Oxrven Heaviswm Vol I 
19s. 6d. free 185. Vol. II 
THE ALHERNATE ÜURRERt 
HIC NTS. NEW EDITION. Price 19s. 6d., post free. VOL. п;— 
. THE UTILISATION OF INDUCED CURRENTS. Price 19s. 6d., free, 
ELECTRIO LAMPS AND ELEOT:'( LIGHTING. By Prot. J. A. 
FLEMING, M. A., D. Sc., F.R.S. New Ed. ion. 98 original illus tions, price 6s 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prot 
J. А. EWING, M.A. New edition. Price 10s. 6d., post free ; abroad 11s. 
ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s. 6d. post free, 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretical 
and Practical), By Dr. GEORGE GORE. Price 10s. 6d.; post free. 
ELECTRO-CHEMISTRY. By Dr. Gronen Сови Price 2a, post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS, By A. E. Канилт 
and H, D. WILKINSON. Price 6s. 6d. t free. 
DRUM ARMATURES AND COMMUTATORS (Theory and Praetieo], By 
F.M. WEYMOUTH. Price 7s. 6d. t free. 
THE INCANDESCENT LAMP AWD ITS MANUFACTURE. By GILBERT 


8. RAM. Price 7s. 6d., post free. 
A POCKET BOOK OF ELECTRICAL ENGINEERING FORMULE, By 
large-paper edition Ta 04. paat Ber. Jer ч, ровї dree Та, 0d., abroad da. 
е е 29 о press. 
"THE CTRICIAN ” PRIMERS. In Two Vols. Pa covers, 3s., 
free 2s. 2d. each; strong cloth 2s. 6d,, post free 1s, exch. Bingié 


vilitas НГЫ 
WIRELESS TELEG HY: SIGNALLING ACROSS AUN Y Тоноп Wiras 
ce 6s. net. 


В.А. To January, 1900. Price 8s. 6d., post froe. 

CARBON MAKING FOR ALL ELECTRICAL PURPOSES, By Franow 
JMHL. Price 10s. 6d., t free. 

THE MANUFACTURE OF ELECTRIC LIGHT CARBONS, A Practical 
Guide to the Establishment of a Carbon Manufactory. Price 1s. 6d, post free. 

SHE STEAM ENGINE INDICATOR AND INDICATOR DIAGRANS, 
Edited by W. W. BEAUMONT. Price 88, 6d., post free. 


FULL CATALOGUE POST FREE ON APPLICATION, 


SECONDARY BATTERIES.—By E. J. WADE. 
d 
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carried, was 0:194. 
this ratio to be more in the order of 0-2 or 0:8; and of course, 
the cables 
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THE ELECTRIC ARO.—By Mrs. AYRTON. This work is in the press and 


wil contain an historical sketch of the early experimenta on the 
electric arc, ав well as the important results of recent research, 


PRIMARY BATTERIES.—A work on this subject, will shortly be published 
bringing the theory and practice of the Primary Battery up to date 
The book will be fully illustrated, 


Fully illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 


WIREMAN'S POCKET-BOOK.—Edited by F. C. 
RAPHARL. ''The Electrician " Compeny will shortly publish a valuable 
тарак the use of those engaged in wiring work, both external 
апа inte 


THE TELEPHONE.—By рлки SrNCLAIB and F. C. RAPHAEL, 


SPECIAL NOTICE. 


NOW READY.—Vol. XLV. of Tan Еготысам,” (982 pages) 


bound in strong cioth, Price 17s. 6d., post free, 18s, 6d, Also ready, Cases 
for binding. Price 2s., by post, 2s, да, 


A complete set of “Tax ErzoTRIOIAN" (1878-1900) can now be supplied 
These sets are very scarce, and early application should be made, 


:.. ur UL 
CAPACITY IN ALTERNATING-CURRENT 
WORKING. 


„Every schoolboy knows who imprisoned Montezuma and 
who strangled Atahualps. But we doubt whether one in ten, 
even among English gentlemen of highly-cultivated minds, 
can tell who won the battle of Buxar, who perpetrated the 
massacre of Patna, whether Sujah Dowlah ruled in Oude or 
Travancore, or whether Holkar was a Hindoo ora Mussel- 
man . . . Bo wrote MacauLay in his essay on Curve, 
In the same strain we might say, every schoolboy (or, at any 
rate, each one of Prof. Аувтом'в third-year students) knows 
that the charging current of a cable is 2r times the product 
of the impressed sine-wave voltage, the capacity. and the fre- 
quency, that this ourrent may be diminished by an inductance 
in parallel with the capacity, and that a certain amount of 
energy must necessarily be wasted in the dielectric of the 
cable. But we doubt whether one in ten, even among 
English professors of highly-outivated minds, could have told 
—before the discussion on Mr. Morpry’s Paper—what would 
be the nature and magnitude of the effect of varying the sine 
law of the alternating impressed voltage, what was the com- 
merzial importance of the capacity current, and what was 
the magnitude of the loss in the dielectric of an actual cable. 
It has been even argued that Mr. Morpey’s Paper is one that 
should never have been accepted by the Institution owing 
to its being partly ancient history and partly based on what 
appear to have been inaccurate measurements ; but no one 
can deny that the net result of the Paper and the discussion 
on it has been to bring out some interesting new facts, and to 
fix our ideas generally on the part played by the capacity of 
cables in alternate-current working. 

Coming, first, to the vexed question of dielectric hysteresis 
loss. The weight of the evidence put forward tends to show 
that the loss by dielectric hysteresis has been computed by 
Mr. Мовркү at from four to six times its probable value. 
Testing one rubber-insulated cable, he came to the conclusion 
that its power-factor, or the ratio of the real power spent in 
the cable to the product of the volts and amperes which it 
Subsequent experiments have shown 


now generally employed for high voltage being 
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insulated with oiled paper, bitumen, or impregnated fibre, 
their capacity is lower and the volt-amperes therefore less, so 
that for the same power-factor the waste watts are again 
diminished. Thus, instead of a loss of 1,200 watts per 
mile with a 6,000-volt 87/15 cable at a frequency of 
50 per sec., we may reckon about 200 watts. Taking 
a light and power distribution system with this size of 
cable as an average and, say, 50 miles of it constantly 
charged, we have a waste of 10kw., or 240 Board of 
Trade units during the day. If the alternating current 
were not employed for lighting purposes the frequency would, 
no doubt, be considerably diminished, and this loss lessened 
in proportion. Of course 240 Board of Trade units per diem, 
or less than 100,000 per annum, is & very small proportion of 
the output of a large works. If, therefore, cables with still 
lower capacity and still lower dielectric hysteresis loss would 
cost appreciably more than the present ones, it would not pay 
to employ them. But this need not be the case. Now that the 
cable manufacturers’ attention has been drawn to the matter, 
a slight modification in one of the processes of manufacture 
might very possibly be found to eliminate this dielectric 
hysteresis almost entirely. It is to be regretted that the 
meeting did not hear the opinions of cable makers on this 
point. In using the term “dielectric hysteresis " we include, 
as Mr. Morpey has done, all the dielectric losses. Whether 
these are chiefly due to an actual hysteresis effect in the 
dielectric, whether the absorption and polarising effects are 
of some account, and whether the insulation resistance itself 
is actually less for charges of brief duration are questions 
of molecular physics and hardly affect the engineering side- 
of the question. 

The capacity current is the next consideration. If the load 
is sufficiently non-inductive, a fairly large ** wattless current 
will go out from the generator to charge the cables, and 
although this current is out of phase with the voltage, there 
will yet be a certain C*R loss both in the cable and alternator. 
In practice, however, the inductance is more often of greater 
account than the capacity, and the resultant current is lagging 
and not leading. Cases do occur, as Mr. Мовркү pointed out, 
in which there is not sufficient inductance to counterbalance 
the capacity effect, and for this case he revives the proposi- 
tion of employing an inductive leak across the cable. It must 
be pointed out, however, that the effect of this inductance, 
unless it be a number of coils distributed along the cable, will 
only be to diminish or eliminate the capacity current from the 
dynamo, and the C?R loss in the cable due to the capacity 
current remains. The light load losses of the alternator 
which might thus be saved were, in Mr. Sparks’ opinion, 
unimportant. 

Peculiarly enough, the method of measuring capacity, to 
which Mr. Monpkxx invited the station engineer’s consideration 
attracted а vast deal of attention in the discussion, in spite of 
its antiquity, and, moreover, brought to light some most 
interesting and useful phenomena. The outcome was that 
this method is unreliable in most cases without the employ- 
ment of elaborate corrections to the simple formula enun- 
ciated. For the formula to be applicable, a true sine-wave 
curve is necessary, and experiments made subsequently to the 
reading of the Paper show that this form of curve cannot 
safely be assumed. Mr. Мокркү pointed out in his supple- 
mentary remarks that the current might vary 200 or 300 per 
cent, for a given capacity, depending on the form of wave, and 
this was fully borne out by other speakers, The vagaries of 
meters and wattmeters when traversed by currents with small 
power factors, were also interesting, and in this connection 
Dr. SuMPNER’s remarks are instructive. 


In conclusion, therefore, it must be admitted that, so far 
as direct engineering utility is concerned, Mr. Morpry’s Paper 
has been а disappointment. The net result is that perhaps 
cable manufacturers will pay more attention than hitherto to 
diminishing the capacity of electric light and power cables, 
and to the elimination of dielectric losses—the latter may 
possibly be achieved by a reduction of the effect known 
as “ electrification ° in the cable-testing room. But the 
educational value of the Paper, taken in conjunction with the 
correcting coefficient supplied by the discussion, is not 
inconsiderable. Many points have been threshed out on 
which erroneous views existed hitherto, and even professors 
must allow that the publication and subsequent explosion 
of fallacies should not be discouraged any more than 
the publication of experimental researches leading to nega- 
tive results. Had Mr. Мовркү, for instance, not called 
attention to the method of measuring capacities with alter- 
nating currents, Prof. Ayrron’s Physical Society Paper of 
1891 might have remained forgotten; and if the bugbear 
of dielectric hysteresis had not been set up, perhaps the 
inapplicability for practical work of this method—whoever 
its originator— might not have been pointed out. | 


OBITUARY. 


— — 
GEORGE FRANCIS FITZGERALD. 


At the same age as Clerk Maxwell, FitzGerald has gone 
from us: there has been no equal blow to Physical Science 
between the two events, in this country, possibly not in the 
world : for the untimely death of Hertz himself was no greater 
blow. Old men pass in the course of nature, and we mourn 
them; but the departure of a bright genius full of power and 
originality, trained by years of effort and self-denial io do 
work which no one else can do, strikes one with a chill 
feeling of calamity. 

Why do they die so young? They are overworked, 
undoubtedly they are overworked. The problems of highest 
physics are too appallingly difficult, ordinary humanity knows 
nothing of them, it does not realise the burden of thought 
which weighs on the shoulders of the few who can solve them: 
it cannot realise the mental strain, the continued weeks of 
thought which must go to the highest achievements in physics, 
Such men should live apart and be preserved from the every 
day struggle of common life; but that is not our system. 
Nature is prodigal, and we imitate her wastefulness in dealing 
with genius. Let any Dublin man bear testimony, let us be 
told how many committees and boards and meetings Fitz- 
Gerald attended; let us hear how constantly he was used by 
societies as scientific referee, how many proof sheets of others 
he had to read when they were writing books, how he was 
appealed to in all cases of difficulty not only by his colleagues 
and disciples and pupils in Ireland, but by the whole physical 
and chemical English speaking world. 

Was it a waste of time, this help freely given to others, this 
self-forgetful energy in the public service? Who is to say! 
It was waste of health, but it stored up in the minds of many 
a mighty affection for their helper. No it was not waste of 
time. 

A good man he was if ever there was one: devoting himself 
to public work, free from all petty ambition, caring nothing 
for himself: throwing out his ideas right and left with 
splendid prodigality, rejoiced if they were absorbed and utilised 
by others. How quick he was to seize a point, how keen to 
criticise, to extend, to illuminate, a subject. Put near his 
elbow an abstruse Paper, he would take it up casually, as 
another might a newspaper, and soon he would be absorbed 
and begin pencilling out calculations indicative of luminous 
ideas. | 

See him at а British Association meeting of Section A, he 
was the life and soul of debate, he was always ready with some 
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semiparadoxical but wholly suggestive and stimulating idea. 
See him at that memorable meeting at Bath, when he brought 
forward and made known to the world the brilliant experi- 
mental discoveries of Hertz, discoveries which verified Fitz- 
Gerald's own suggestions and surmises. Hear him at that 
ваше meeting when he was discussing with Lord Kelvin and 
others about T and J and the propagation of electrostatic 
potential in time, and the other outstanding difficulties in 
Maxwell’s splendid work. Turn back to The Electrician, for 
1888, Vol. XXI., pp. 624, 660, and read it again. 


There did not exist а brain quicker to seize a point, fuller of 
ripe learning, readier to apply it in any direction, less absorbed 
in itself, and more willing to enter into the work and the 
difficulties of others; nor was any mind keener to apprehend 
rightly the real difficulties of physics, or more fruitful of 
verifying suggestions. Let Larmor tell us of his help in 
mathematics, let Ramsay tell us of his help in chemistry, let 
Perry tell us of his help in problems applied to engineering, 
but let me bear testimony to his simple human unselfish 
public spirited hard working college and family life. Aye he 
was а man worth knowing. His memory will not fade. Long 
life could not have bettered it. He has lived his life, and has 
left an influence on his generation as potent as his influence 
on the progress of physical science. 


It has been a great epoch this latter half of the nineteenth 
century, a period with which his life was conterminous ; but it 
seems closing in. Yet no, there are a few men left, and 
discoveries are in the air. We must close up the ranks and 
proceed ; thankful that we have known him, and not dis- 
heartened or dismayed. 

His powers blossomed early, and he had a good education. 
He did not go to school, but absorbed mathematics at home 
under tutors who must have known and loved their subject, 
and from them he did not learn the inattention and listless- 
ness which seem inseparable from class work under average 
teachers. | 

He possessed extraordinary versatility, and could turn his 
mind almost instantly to anything, but the instant it was so 
turned it went deep into the subject, to the exclusion of other 
things for the moment; and in the deepest subjects he was 
more at home than in the trivial and superficial. But he was 
never a recluse; had he been more of a recluse perhaps his 
great power of intimate brooding and absorption, combined 
with his wide mathematical knowledge and. preparedness, 
might have led him to some epoch-making discovery. 

But if so he did not give himself the chance, his place was 
with the captains and the shouting, and the intervals of 
leisure for real continuous work were few and far between; 
hence he leaves no book and few papers. Not so few as 
people think however; many were published by the Royal 
Dublin Society, and these may be collected and made more 
accessible in future; but very few indeed compared with his 
powers and the fertility of his brain. 

Had he lived on into the more serene atmosphere of a 
senior fellowship of Trinity College, Dublin, he might have 
put all his work together and brought out a suitable treatise 
which would serve as a memorial, a landmark for later time ; 
but he lived a hard and strenuous life, and the era of peace 
was still in the future when he died. 

I saw much of him at Bradford last September, and he 
spoke of indigestion and of needful care and caution with 
food; it did not seem to me serious, but a few weeks later he 
-wrote to say that problems stayed on his mind more than 
they used, and interfered with him and could not be shaken 
off, and that he was not allowed to think continuously. He 
feared that he might be permanently debarred from thinking 
if he were not careful. The letter frightened me, and I wrote 
round to several who were likely to correspond with him, and 
to some in Dublin, warning them of danger and begging them 
to be careful. 

Then the indigestion grew worse, and he had to have 
complete rest and isolation from letters: but the internal 
trouble continued, and suddenly intensified; then an operation, 
and the peaceful rapid end. | 

The electricians of the world wiil not resent these details: 
surely they regarded him as a friend. They will wish to 


know the cause and the manner of the end. Into many parts 
of the earth, wherever cables are laid and wherever man talks 
Morse, the death of Fitzgerald has already gone: it is fitting 
that these unknown friends of his should hear the few detaila 
which we in England know. ; 

It is right that such а man should be honoured for his great 
learning, high powers, and bright achievements, on which 
many from various points of view can speak; but it is right 
also that he should be lamented on his human side by one who 
loved him as а brother. OLIVER Lopox. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Еоовмієв D'Arsz.] 


Thermo-Luminescence due to Radium Rays.—The fluorescence 
produced by radium rays is, generally speaking, feeble, and 
can only be perceived in a completely darkened room with 
thoroughly rested eyes. But E. Wiedemann has found that 
an intense thermo-luminescence can be produced compa. 
ratively easily. He used the radium preparation by Rousseau 
& Co., Paris. The preparation was contained ina hole 8mm. 
wide sunk into а glass plate 3mm. thick. A piece of aluminium 
foil was stuck over the hole, thus keeping the substance safe 
from moisture. The detective substance employed for thermo- 
luminescence was the solid solution of manganese sulphate 
in calcium sulphate. This was spread in a thin layer on a 
piece of aluminium foil 6 cm. square, and covered with a 
sheet of mica. The radium preparation was laid upon it, and 
left so for several hours. The aluminium foil was then placed 
upon a heated copper plate. At the place where the radium 
preparation had lain а green circle shone out, visible at.some 
distance. That the solid eolution named is only feebly 
incited to phosphorescence, but strongly to thermo-lumi- 
nescence, by radium rays, is paralleled by its behaviour under 
the influence of discharge rays, and shows that both kinds of 
rays exert an influence upon the structure of the substance. 

LE. WIBDEMANN, Phys. Zeitschr., February 2, 1901.] 


The Hlectro- Radioplions.—T. Tommasina describes an inte- 
resting new instrument for detecting and studying distant 
thunderstorms, and gives some graphie details of its use on 
some special occasions. The apparatus consists essentially 
of a self-decohering carbon coherer, placed in circuit with в 
dry cell and an ordinary telephone receiver. The carbon is 
in grains, prepared from arc carbons thoroughly dried by 
heat, and sealed up hermetically in а glass tube attached to 
the telephone magnet, so as to lie horizontally when the tele- 
phone is put to the ear. With this arrangement, the author 
discovered that certain definite sounds corresponded to every 
indication of Lera’s electro-radiagraph as installed at Catania. 
The impression produced upon the observer was that of being 
transported into the neighbourhood of the thunderstorm which 
might yet be hidden below the horizon. To strengthen the 
effect the author used three copper ‘‘antenne,” each 30m. 
long, taking due precautions against shock. In this manner 
it was found possible to observe the development of a violent 
thunderstorm at a distance for 12 hours before it broke loose 
at the observing station, which was situated on the Lago 
Maggiore. A distant rain is indicated by а rattling sound 
before a cloud is visible. The author believes that his appa- 
ratus, simple as it is, will be of important service to navigation 
in the matter of weather forecasts. 

[T. Tommasina, Phys. Zeitschr., February 9, 1901.] 


Dare Telephone Wires on Snow.—In в letter to M. Janssen, 
А. Ricco announces that he has solved the problem of main- 
taining communication between the Etna Observatory and 
Nicolosi by the expedient, suggested by Janssen, of laying 
the bare wire over the frozen snow. The experiment has 
been perfectly successful. 

[Ricco and JaxssEN, Comptes Rendus, February 11, 1901.] 
кыша шнешш сы с ( 

Current Intensity of Lightning Flashes.—V. Pockels succeeded 
in showing some time ago that the remanent magnetism pro- 
duced in basalt by a magnetic field only depends upon the 
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maximum intensity of the latter, however short the time 
during which that maximum intensity might prevail. This 
fact may be used to determine the current intensity of light- 
ning flashes. For this purpose a rod of basalt would be 
placed near а lightning conduotor in such a position that the 
circular lines of magnetic force produced by a discharge would 
approximately pass through the length of the rod. The 
maximum intensity of the discharge current would then be 
calculated by the formula 7 


Н would have to be found in terms of the remanent magnetism 
of tbe basalt by previous experiments. Such experiments, 
when made by the author, gave for H = 100, m, = 0:1484, and 
for Н = 310, m, = 0:5246. Some basalt rods were thus success- 
fully exposed by Chistoni in the Monte Cimone observatory in 
the Apennines, and the resulting magnetisations indicated 
currents of 10,0CO to 20,000 amperes. Another rod showed 
a feeble magnetisation, probably due to the prevalent “ St. 
Elmo's Fire.“ | 
EL [F. Pockars, Phys. Zeitschr., February 16, 1901.) 


Dielectrics in a Magnetic Field. The experiments of Faraday 
and Kerr on the behaviour of polarised light in passing 
through various media, when these are in а magnetic field, or 
subject to dielectric strain, make it seem possible that the 
presence of & magnetic field may have some effect on ihe 
specific inductive capacity of a dielectric. The following 
experiments were undertaken by Е. С. Roberts in order to 
discover if possible whether such an effect exists. Although 
the method of attacking the problem was varied, the whole 
procedure was based on the fact that if а condenser be charged 
and insulated, any change in the specific inductive capacity 
will manifest itself as a change in the P.D. between the 
coatings. The dielectrics studied (glass, hard rubber, and 
valcanite) were used in the form of small condensers. Sheets 
of tinfoil 5:8cm.? were fastened on opposite sides of a plate 
of the dielectric, which was in each case about 20 x 250m., 
thus making the leakage path rather long. In the case of 
glass the whole condenser was covered with shellac to further 
decrease the leakage. The direction of the electric strain 
was parallel to the lines of magnetic force in nearly all cases. 
The magnetic field was one of 1,500 lines per square centi- 
metre across an air-gap of 8:5om. Three different methods 
were used, but in none of them was any magnetic effect 
upon the specific inductive capacity observed. ‘The limit of 
observation was such that if the effect had been ,,),,th of 
the whole it could still have been observed. 

[E. C. Ковевтз, Phys. Review, January, 1901.) 


Automatic Temperature Regulator.—C. T. Knipp has devised 
an electric temperature regulator which enables one to keep а 


temperature up to 880deg. within a fraction of a degree, The 
arrangement is shown in the diagram, where ab, ab’ are two 
Cu-Fe thermostats clamped with their backs to each other. 
MN, the main support, carried at its upper end an arm Ma, from 
which at a the thermostat was supended by pivots. 


The lower 


end of the arm ab was fastened by pivoted connections directly 
to the support MN, thus leaving the lower end of ab free to 
move in the plane of the paper, its motion being that due to 
both branches of the thermostat. This motion communi- 
cated by an aluminium rod zy to a system of pivoted alu- 
minium levers mounted on a vertical board RS. The first 
lever had its fulcrum on a movable support at c which was 
capable of adjustment up and down by means of a thumb- 
screw at d. The motion of the lower end of this lever was 
communicated to another lever ef. This lever was mounted 
on а separate board rs, and both lever and board were 
pivoted concentrically at o to RS. The lower end of ef 
terminated in a platinum ring. Another lever supported on 
rs and pivoted at A was held lightly against а stop g by a deli- 
cate spring at k. The lever Лу was flattened at its lower end 
and carried a platinum surface on which f played. АП of the 
joints » were delicately pivoted needle points. The amount 
of motion at f could be varied through a considerable range 
by adjusting the length of the levers op and cp. Wires 
led from o and л to a relay which in turn operated an ordinary 
sounder that controlled a part of the heating current, A great 
deal of the success of the regulator depends upon the delicacy 
of the needle-point bearings. 
[C. T. Knipp, Phys. Review, January, 1901.] 


THE ELECTRICAL POWER BILLS OF 1900: BEFORE 
AND AFTER.* 


BY WM. L MADGEN. 

The difficulty of selecting a title to describe suitably a statement 
dealing with many considerations is a familiar one, and as I should 
wish to deflect discussion to more important questions, I will by way 
of preamble more particularly describe the scope and intention of 
thie Paper. The intention, then, is to consider those conditions of 
our electrical industry which led up to the electrical power bills of 
the past seasion, to describe briefly some of the main features of the 
bills themselves, and to urge the Institution to determine what its 
attitude should be in face of the c of backwardness continually 
being made in regard to the applications of electrical energy in this 
country. 

To present a connected case it may be necessary to traverse a 
certain amount of ground well known to many of из; bat it is in 
the hope that we shall be more firmly united in our struggle against 
the continuing legislative and other difficulties by which our path 
is sorely beset, that I ask you to review the situation this evening. 
The new century has been acclaimed on all bands as the age of 
electricity, but every article on the subject in the шеше and daily 
press, and they have been many, appears to bewail the backwardness 
of this country in electrical enterprise. 

The Daily News, in a leading article devoted to the recent visit of 
Mr. C. T. Yerkes, the American tramway magnate, suggests that 
now Mr. Yerkes is about to have his hand in on this side he might 
proceed to think out some шша: scheme for enabling the 
people of England to, among other things, work their factories and 
workshope by electricity ! 

The Daily Graphic, in an illustrated article describing electrical 
developments in northern Italy, notes that 

*. . . in опе enormous industry there can be no doubt that we are 
far behind nearly every important country in the world. That industry 
is, in broad terms, the adaptation of electrical energy to the needs of man.” 

The Daily Mail, in a leader headed Our Start in the Electrical 
Age,” says :— 

"In the twentieth century we find that our competitors are ahead of 
us in the utilisation and application of electricity. It is not to England 
that the foreigner comes for dynamos or electric tools or electric lifts or 
electric railway and tramway fittings. . . . . Our streeta are rarely 
lighted by electricity. Ава motive power on our railways and tramways 
this new force has been as yet only occasionally employed, and the two 
or three electric railways of London are still à source of wonder to the 
inhabitants of our islands, All this is greatly changed from the day when 
we led the world. And whereas in the past we built the foreigners steam 
railways, to-day the American is building, or proposing to build, our 
electric lines. 

This article goes on to say that it would be interesting to 
investigate the causes of our backwardness.” The matter is, how- 
ever, something more than “interesting ”—it is one that demands 
our most active concern. 

Some of the indictments are more sweeping. It appears we are 
not all alone unhappy ; the Pall Muli considers that 

* in every department of public life our methods are out of late. We 
feast on words and trade upon tradition. . We forge wat, though 
the camel may exist for а period upon its own hump, the process 
cannot last for ever. We have been like Brahmins in our pride and 
Mandarins in our methods, and that is a bad combination.” 


* Paper read before the Institution of Electrical Engineers, Feb, 21. 
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Fielden's Magazine, the militantly British, finds space for Sir W. Н. 

Preece to say, à propos of the dangers of foreign competition, that 
“we are a foolish and conceited nation, and blind to our own 
deficiencies." 
- The above are a few examples of the reproach which has become 
familiar to most of us. It may be the habit of the British, in the 
intervals of blowing our own trumpets, to rush to the other extreme, 
and to needlessly belittle ourselves.” It may be that “ prophets of 
ill are for ever telling us of the decadence of our industries and 
of the rapid progress of our rivals,” but there is no comfort for the 
electrical engineer in any such commonplace. 


After the events of the past year there is little need to urge that 
the national sentiment is as sound among members of this Institution 
as in any part of the community, and the conclusion which has been 
forced upon us from all sides that the extent of our department of 
industrial work is far behind that of nearly every other important 
nation in the world, is sufficiently mortifying. 

There may be some of us who find amusement in the comments of 
the daily papers on technical subjects, but it should be remembered 
that the articles we scoff at are read by thousands of those of our 
fellow countrymen who make up those sentiments and influences 
which affect us seriously, and it seems full time that steps should 
be taken ора the responsibility for our backwardness where it 
belongs. e shall have to take our own part, or we shall find the 
public ordering German plant with the tame complacency as they 
purchase German pianos. It has become the custom with some of us 
to devote occasionally a few weeks to the visiting of other countries 
{о benefit by the experience gained there in the developments of 
electrical work, and thanks principally to the energy of our secre- 
tary this practice has become organised, and a largely increasing 
number now have opportunities of taking part in these expeditions. 
The reflections ensuing upon these visits have no doubt varied in 
depth, and in character, with the individual and the nature of his 
occupations. 

One of our greatest science teachers, in his presidential addrees 
which lives in our memory, referred in inspiring terms to the visit to 
Switzerland and the revelation it was to us. We were, he said, very 
much like what engineers of 1870 would have been if brought 
suddenly into a generating station, апа attributed much, if not most, 
of our backwardness to our knowing too little theory. I am 
inclined to the view that this lack of theoretical knowledge is an 
effect rather than a cause of our troubles. In Germany and Switzer- 
land particularly we see a systematic devotion to technical and 
scientific training, but the Americans have applied themselves 
rather less to the principles than to the applications of science, and 
it is the latter country which is probably the most in advance of us 
in electrical engineering. It is unnecessary, however, to give occasion 
for a discussion on theory versus practice. I am sure we take it to 
heart that we have too little theory, and will loyally support those 
who are endeavouring to apply more scientific methods to our manu- 
factures, I am more apprehensive just now concerning the scope for 
the employment of the young electrical engineer when he has been 
prepared by the most approved methods. 

We have no feeling but cordial good will for those friends abroad 
who have made our visits so pleasant and instructive; but the 
reflections of many of us on our return have been those of indig- 
nation at the obstacles set in the path of our industry by the 
governing bodies of this country, and of resentment at the wretched 
waste of energy and enterprise which they have occasioned. The 
electrical engineers of the United Kingdom are not to blame, and 
there is no occasion for any apology on their behalf. 1 am aware 
there may be those who are interested in the maintenance of old 
methods of working, and we have internal complaints now and again 
for which the observatory at Kew may for the moment be taken asa 
symbol But we can put such issues past us for the present, and 
consider whether it is not our duty to make а united effort to secure 
liberal measures of enfranchisement. 

The position cannot be attributed to lack of ability or inventive- 
ness on the part of British engineers. Some of the most important 
improvements have been worked out in this country, but our 
environment has been too much for them, and they have found 
their fullest practical application abroad. One of the first electric 
tramways on a practical scale was put down in the North of Ireland 
by Lord Kelvin, Mr. Traill, and others, but the effect of the Act of 
1870, which had been humorously entitled An Act to Facilitate the 
Construction and to Regulate the Working of Tramways,” has been 
disastrous to tramway enterprise in this country. The principles 
of dynamo construction were worked out at an early stage by the 
late Dr. John Hopkinson, whose share in the evolution of the three- 
wire system is also well known to us. To Swan, as much as to any 
other, the world is indebted for the incandescent lamp. In the 
early eighties work of the utmost value was done by Ferranti and 
others on the details of alternating-current transmission. 

_ It is unnecessary for me here to dwell upon the abundant evidence 
in support of this. It is registered for the most part in the Journal 
-of the Institution, and much of it is recorded in the work of others 
on.every continent. What is the reason, then, that our electrical 
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industry is behind that of nearly every important country in the 
world? It is due in the first place to silly legislation by Parliament 
and to obstruction by the numerous local authorities entrusted with 
arbitrary powers. In the second place, it is due to a class of quasi- 
officials and their associates, to whose direct monetary advantage it 
is that an opposition should be entered to every project in which 
they are not employed, "There may be contributory causes ; but to 
these, d others that flow from them, our chief difficulties may be 
assigned. 
Ete this Institution was founded an obstacle had been prepared 

for us. In 1870 was passed the Tramways Act to which I have 
referred, and these аге some of its leading provisions. A tramway 


cannot be authorised by provisional order without the consent of 


the local authority of the district. If the proposed tramway is to. 
run through two or more districts, and consents have been obtained 
in respect of two-thirds of the length, the Board of Trade may, upon 
inquiry, dispense with consents for the remainder. When the pro- 
cedure is by provisional order the construction of the line can be 
absolutely blocked by notice given in the prescribed manner by one- 
third of the owners, or of the occupiers, of the premises abutting 
upon the road where for so short a distance as 30ft. or upwards there 
would be less than 9ft. Gin. between the outside of the footpath on 
either side of the road and the nearest rail of the tramway. The 
most onerous condition is provided in the notorious section 43, by 
virtue of which the local authority can purchase a tramway at the 
expiration of 21 years from the date of the order, or of any 
subsequent period of seven years оп the terms of paying the then 
value of the tramway, exclusive of any allowance for past or future 
profits of the undertaking, or any compensation for compulsory eale, 
or other consideration whatsoever. 


We shall agree with Mr. Granville C. Cunningham, general 
manager of the Central London Railway, that— 

* there is perhaps nothing that has done so much to prevent the relief of 
overcrowding and congestion as the Tramways Act of 1870. Its provi- 
sions in rigidly limiting the term of the conceesion to 21 years, and 
practically fixing the price at which the municipality may take over 
the undertaking at something far below its value, have effectually checked 
the growth of electric systems.” 

If procedure by special act is reaorted to the standing orders of 
the two Houses require in like manner the consent of the local 
authority, so that the undertaking is not furthered in that respect 
and is equally liable to be bled for the purpose. The frontagers are 
given a locus to oppose, so that a small number of them are not so 
well able, through caprice or other motive, to prevent the construc- 
tion of an important line ; but the expense and risk of procedure by 
special act have been sufficiently serious deterrents. 

I think the net results will justify us in agreeing with Mr. Balfour 
Brown that this same Tramways Act was “a very silly contrivance 
indeed.” Consider the waste of energy and of enterprise in battling 
against such conditions, and whether it is any wonder our country- 
men have to complain that we are lamentably behind the reat of the 
world in the cheap and rapid transport facilities afforded by electric 
traction. We have* pleaded that there is no country in the world 
which would benefit more than our own by the provision of compre- 
hensive electric tramway systems, or that stands more in need of 
them to relieve overcrowding, yet their introduction has been slow 
and halting, and carried out in the face of bitter opposition, Instead 
of lending a helping hand governing bodies seem to have thought 
they were doing the public a service by narrowing enterprise down 
to the scantiest possible outlets, and in some cases by establishing an 
effective blockade against it. 


Twenty-six years elapsed—near upon a generation—and it was 
not until 1895 that the repose of the Board of Trade was disturbed— 
а body curiously constituted and still more curiously named —and it 
was found that something really must be done. A commission was 
then appointed to consider the question of tramways and light rail- 
ways, and as a result of their report the Light Railways Act was 
passed in 1896, only four years ago. But this was only a tentative 
provision ; it expires this year, and unless some measure of enfran- 
chisement is passed we shall be thrown back upon the Act of 1870, 
which remain effective upon the Statute Book. 

The other great department of our domain, the general supply of 
electrical energy for industrial and domestic purposes, is even yet 
almost entirely governed by the Act of 1882, which was passed at a 
time when “the state of the art" was such that electrical energy 
could only be supplied economically for a distance of 1 mile to 
1} miles from the generating station. In effect the legislation was 
made to match the fact that at least one separate station was then 
required for each town, and the town council was constituted the 
authority which could either undertake the work itself, or consent 
to the acquirement of the necessary powers by a company. 

In either case the act contemplated the local authority being the 
ultimate owner of the local undertaking. The clauses as to consent, 
the period and the terms of purchase, were inspired by the spirit of 
the Tramways Act of 1870, and the effect upon electrical engineering 


See particularly Paper by Mr. Granville C. Cunningham in th 
Tramway and Railway. World, December, 1889, i 


THE ELECTRICIAN, MARCH 1, 1901. _ : 


705 


as a national industry has been equally disastrous. The result was 


& fiasco. What did Parliament then do?! Nothing until 1888, 
when it climbed down in a half-hearted way—analogous to its per- 
formance in connection with the Light Railways Act—and passed 
another measure extending the purchase from 21 to 42 years, but 
leaving the onerous consent clause and the ridiculous terms of pur- 
chase as they were. Until after the Act of 1888 we could do 
practically nothing in the way of establishing electrical supply 
undertakings. 

Circumstances were more favourable in America and Germany 
during those six valuable years, and, encouraged by the home 
demand, which is an essential condition of enterprise abroad, the 
manufacturing trades of those countries laid the foundations of their 
great export business in electrical plant and accessories, the conse- 
quences of which we are feeling to-day. America and Germany now 
hold the great bulk of the export trade of this character, not only to 
the countries of Europe and to South America, where this country 
has heavy financial interests, but also to our own colonies and the 
United Kingdom itself. You will remember that the whole of the 
steam engines, dynamos, electric lifts, &c., for the Central London 
Railway were supplied from America, aud many other examples will 
occur to you. 

As I have said, the legislation was in effect made to match the 
fact that in 1882 it was necessary to put down at least one generating 
station for each town, and the conception of the situation by many 
local authorities is shown by their persistent endeavours to wall 
themselves in, so to speak, against the improvements by means of 
which the area of economic supply has vastly outgrown such limits. 
The Acts of 1882-88 and their n have proved entirely 
congenial to the narrow exclusiveness of these bodies, who are 
endeavouring even now in their opposition to the power bills, to insure 
themselves against the developments of science and а cheap supply 
rather than impair the prospect of their being able to have an isolated 
municipal plant all to tbemselves some day or other. The statistics 
available afford us the following figures : — 


Undertakings for which orders 
have been obtained, but works 
not yet carried out. 


Electricity works in operation. 


— [| 


‘ 
— — — ( — 
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; Local authority. | Company. | Localauthority. | Company. 
1901... 150 | 68 212 55 


Of the 55 undertakings which have not yet been carried out by 
companies, only three of the provisional orders (not taken by transfer 
from the local authority) are two years old yet, and 32 of the 
remainder only date from last session. Many of the works are now 
in course of construction, and very few are being hung up in any 
way that I am aware of. Of the 212 orders not yet carried out by 
local authorities, the works in 89 cases are, I believe, in course of 
construction or have been more or less decided upon, leaving a 
balance undecided of no less than 193. Under a provisional order, 
the time within which a supply should be available is two years 
from the date of the order, but of the 2129 towns referred to, a large 
proportion have exceeded that period, some of the dates tailing back 
80 far as 1891, 1892, and 1893. 

The figures do not really show the full extent to which business is 
retarded, because no one has tabulated the local authorities, w ho not 
only have not applied for & provisional order, but of whom it is 
known that they would have blocked any application ; but the state 
of affairs is sufficiently shown by the fact that throughout the whole 
of the United Kingdom electricity supply under the acts is only 
available to the public in some 250 districts. 

Now we know that the consumer can procure his electrical energy 
on a more favourable basis for all concerned from an undertaking 
dealing with a comprehensive area and varied classes of demand, 
than he can get it from a relatively small local station. This being 
the case, it may be supposed that it could only be a question of time 
when the obstacles, obstinate though they have been, to the cheap 
supply and to a large extension of the industry, must give way 
somewhere, - 

The first break in the clouds was observed in 1898, when a Joint 
Select Committee of the two Houses was appointed (at the instance 
of the Lords) to consider and report upon a reference in regard to 
* Electrical Energy — Generating Stations and Supply.” Time does 
not serve to detail the circumstances which led up to the appoint- 
ment of this Committee, to describe the bills then pending iu Parlia- 
ment in which it was proposed to give effect to the developments of 
electrical science, nor can 1 read you the full terms of the reference or 
of the report,* but I extract the following paragraphs from the latter, 


* In the House of Commons, July, 1898, Mr. Ritchie, replying to Mr 
Kimber, said that the report of the Joint Committee would be carefully 
considered by the Board of Trade, but legislation would be required to give 
effect to some of the Committee's recommendations, and he was afraid 
that the prospect of passing a bill through that session was very small. 
The prospect must have been small indeed, for the process of official con- 
sideration has extended not only over 1898, but also beyond 1899 and 1900, 


“Where sufficient public advantage is shown, powers may be given for 
the supply of electrical energy over an area including districts of numerous 
local authorities, and involving plant of exceptional dimensions and high 
voltage. The Committee further think that undertakings of this character 
may properly be authorised on conditions differing in some respects from 
those imposed by and under the existing acts. 

“The Committee consider that the provisions of the Electric Lighting 
Act, 1888, which require the consent of the local authority as а condition 
precedent to the granting of a provisional order, should be amended. In 
their opinion the local authority should be entitled to be heard before the 
Board of Trade, but should not have, so to speak, a provisional veto, only 
to be dispensed with in special cases by the Board of Trade." 


It was the feeling of electrical engineers that the report was too 
moderate, considering the attitude maintained by the local autho- 
rities and their notorious misuse of the powers conferred upon them 
by the acte, but this feeling is turning to one of dismay at finding 
that during the two on bee years which have ensued nothing 
whatever has been done to carry out the recommendation last 
mentioned— which is a full justification of much that I have urged— 
and that their exertions continue to be very largely waste1. 

It might be gathered from the continued lamentations of the press 
that the electrical engineers of this country were likely to be put upon 
their defence, and this might indeed be a consistent involution of the 
legislation which has already tried us very severely in another sense, 
but it cannot be said that we have been slow to act upon any measure 
of encouragement available to us. "This was true of the Act of 1888, 
so far asits provisions would allow, and there has been absolutely no 
hesitation or delay in turning to practical account the paragraph in 
the report from which I have just read, with reference to the supply 
of electrical energy over extensive areas, by means of plant of excep- 
tional dimensions and high voltage. I have referred to the bills 
pending in Parliament at the time of the report, and we must 
acknowledge the valuable pioneer work of some of our members in 
connection with them. 

The bill which affected our prospects most strongly, although it 
did not pass, was promoted by (he General Power Distributing Co. 
in 1898-99, and was familiarly known as the Warsop echeme, the 
project being to distribute electrical energy over an area comprised 
within a radius of 26 miles from Warsop in Nottinghamshire. This 
district includes such populous centres as Sheffield, Rotherham, 
Nottingham, Lincoln, Doncaster, Derby, and Chesterfield. ‘I'he 
powers sou ht were to lay trunk mains throughout the area, to give 
a supply of electrical energy except where the local authority was 
itself empowered to supply under an order or act and agreed to 
take a supply in bulk from the company on arbitration terms. To 
supply direct in all cases to consumers taking 10,000 units per 
annum and upwards, The conditions in to district, &c., 
were favourable, and large quantities of coal slack were available at 
2e. per ton in the neighbourhood of the proposed power-station. The 
bill, as we know, did not then pass, but the powers which it sought 
to obtain have a considerable interest from the point of view cf 
to-day, as in varying degrees they are reflected in the four power 
bills which were passed last session. 

Before summarising the considerations relating to the supply of 
electrical energy over extensive areas, it will be convenient to follow 
the course of events. Public opinion became gradually informed on 
the subject, and it is to be hoped a little moved at the sense of 
national backwardness, and in the session of 1900 four electric power 
bills, each for supplv over important English areas, passed through 
Parliament. These were :— 

The County of Durham Electric Power Supply.—This area, about 250 
sq. miles in extent, comprises the maiu portion of the Durham coal 
fields and one of the leading manufacturing and shipbuilding districts of 
the north-east coast, Provisional orders had been obtained authorising 
the retail supply to consumers in the chief towns, viz., Gateshead, Jarrow, 
and Durham City: The British Electric Traction Co. had undertaken an 
extensive system of electric tramways in Gateshead and district, and have 
since obtained powers for lines in the Jarrow and Durham City districte. 
The power act authorises the laying of trunk mains throughout the area, 
and the supply of electrical energy in bulk to undertakers authorised to 
supply, and also to undertakers authorised to use it for prescribed 
purposes. 

Thus the supply may be given at once for general use in Gateshead, 
Jarrow, and Durham City, and for electric tramways and light railways in 
Gateshead, Jarrow, and other parts of the county. 

The first portion of the main power-atation on the River Tyne at Gates- 
head is rapidly approaching completion, and will be available this spring 
for a comprehensive system of supply which is being prepared in readiness 
for it. 

The North Metropolitan Electric Power Supply.—This arca, about 325 
eq. miles, includes the great suburbs to the north of London, from 
Tottenham on the east to Harrow on the west, and the growing manufiae- 
turing districts along the River Lea. It covers the area within which the 
extensive North Metropolitan electric light railway bas been carried through 
by interests friendly to those of the act. The provisions and general 
considerations are the same as in the County of Durham bill, and the same 
general policy was followed. 

The Lancashire Electric Power.—This act takes in the whole of Lanca- 
shire south of the River Ribble (except Manchester, Salford, Bootle, and 
Stockport), an area of about 1,000 sq. miles. The district may appear 
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somewhat large, but a great part of it is undoubtedly very suitable, since 
it comprises a large number of collieries, engineering works, cotton mills, 
and a variety of other industries. The act contains powers to lay trunk 
mains throughout the area, and to furnish electrical energy in bulk to 
undertakers authorised to supply, the promoters having relied upon the 
cheapness of production at large generating stations as sufficient to secure 
holders of electric lighting provisional orders as customers for bulk supply. 

The South Wales Electric Power Distribution.— This includes the whole 
of the county of Glamorgan and extends into Monmouth as far as the River 
Usk (also including Newport), an area of about 1,050 square miles, The 
principal towns are Cardiff, Swansea, Newport, Barry, Merthyr, Pontypridd, 
and Neath, and the district thus comprises the great colliery, shipping, and 
manufacturing districts of South Wales, The provisions of this act are 
similar to those of the Lancashire Act, with one important difference. 
The South Wales Company were given powers to supply direct to any 
person for power purposes, and for lighting any premises on some part of 
which the power is utilised, provided only that in a local area where an 
electric lighting provisional order existe, the consent of the authorised 
distributor in such area is first obtained. If such consent is withheld the 
Board of Trade may dispense with it, if in the opinion of that body the 
authorised distributor under the provisional order is not willing and in a 
position to give the requisite supply to the power user upon reasonable 
terms and within a reasonable time. 

All these acts contain a sliding scale clause as regards prices and 
dividends, also powers for the revision of the scale every 10 years by 
the Board of Trade, 8 per cent. being taken as the normal maximum 
dividend. The general clauses follow pretty closely the usual elec- 
tric supply practice ; for details reference should be made to the 


acta themselves. 
(To be concluded.) 


M. GUARINTS WIRELESS TELEGRAPH 
EXPERIMENTS IN BELGIUM. 


M. Guarini is still carrying out miscellaneous experiments 
between Brussels and Malines (134 miles), and Malines and 
Antwerp (14 miles) Оп February 8th he made some 


— 


IG. 1.— BRUSSELS. 


tests between the Colonne du Congrés, at Brussels, and 
the cathedral of St. Rombaut, Malines, as before, but on 
this occasion he took the latter point as a transmitting 
station. He used the same apparatus as before, but his air- 
wires were different. Since his last experiment storms have 
broken these, and he now profited by this circumstance to 
make experiments with a different type of air-wire. 

At the transmitting station (Malines) he used the 
ordinary air-wire with a single cable, but at the receiving 
point the cylinder of 50 metallic wires of 4mm. diameter 
which formerly constituted the upper part of the air-wire was 
replaced by а cone whose apex was turned towards the ground 
and connected to earth by a single cable. The cone was formed 
by 50 wires 04mm. diameter. The single cable leading from 
the ground to the apex of the cone extended right through 


Кто. 2.— MALINES. 


the cone axially to the top of the air-wire. This arrange- 
ment is sketched in Fig. 1. At first communication was 
bad, M. Guariani only receiving at Brussels a very small part 
of the signals transmitted from Malines, while communi- 
cating in the inverse direction he received at Malines all the 
signals transmitted at Brussels. An analogous effect, he says, 
had already been observed last year in Paris when tele- 
graphing without wires between the Eiffel Tower and the 
Panthéon, when it was found that the tower acted very 
well as a transmitter but gave no results as a receiver. 
He attributes this to the presence of metallic masses on 
the monument—the bronze statue of Leopold I. at the 
top, the metal balustrade round the platform, the bannister 
of the staircase in the interior of the column, the statues at 
the base, &c. Only on doubling the source of electrical energy 
at Malines and employing an extra sensitive Blondel coherer 
at Brussels could he obtain irreproachable transmission. He 
also found that, other things being equal, the maximum effect 
was obtained if the air-wires were so placed that the vertical 
plane connecting them or its prolongation did not meet the 
column and spire to which the wires were attached (see 
Fig. 4). Other experiments show that the sensitiveness of 
a coherer for a particular wave increases on diminishing the 
local current in its circuit by using appropriate resistances. 
Finally he made experiments to determine the importance 
of the earth connection. As might be expected, if neither 
of the stations were connected to earth, or if the receiving 
station only was connected to earth, no good signals 
could be transmitted, but with the ordinary earth con- 
nection at the transmitting station he found the results 
better when the receiving wire was not connected to 
earth than when it was. M. Guarini thinks the explana- 
tion of this is that earthing one of the balls of the 
oscillator increases the potential of the ball connected to 


Fic. 5.— ANTWERP. 


the air-wire, and determines the position of a point of 
maximum vibration at the summit of the transmitting 
wire—i.v., at the part most in sight of the receiving wire, 
while, on the other hand, by insulating the coherer one forms 
a maximum vibration at the point of the receiving air-wire 
where the coherer is inserted. He concludes that the earth 
acts as a large capacity and not as a conductor, this large 
capacity being advantageous to the transmitter, but harmful 
in the case of the receiver. 

On February 12, M. Guarini experimented between Malines 
and Antwerp. The transmitting station at Malines was at 
the Cathedral of St. Rombaut, as before, and at Antwerp the 
tower of the church of Notre Dame was employed. Thesame 
apparatus was used as in the previous experiments. Simple 
air-wires were adopted, without capacity at their upper ends. 
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Figs. 2 and 8 show the air-wires at Malines and Antwerp 
respectively. In the latter case certain difficulties were 
encountered, owing to the more or less pyramidal shape of 
the tower of Notre Dame. M. Guarini made up a sort of 
fishing rod, composed of three pieces of bamboo cane, jointed 
with metal rings, and fastened this securely on the third 
gallery. At the extremity of this rod a ring of 7 wires 0-0mm. 
diameter was fixed, which descended in as nearly a vertical 
direction as possible to the height of the roof, i.e., about 
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40 metres from the ground (the third gallery is 106 metres 
above the ground, or 112 metres above sea level). From this 
point the wire was slanting to the receiving apparatus, which 
was placed in a neighbouring house. The coherer was of the 
Blondel pattern, and the earth-wire was formed by three 
metallic wires connected to a street lamp post. 
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Between the two air-wires were the groups of houses in 
Malines and Antwerp, some villages and castles, and undu- 
lations from 5 metres to 80 metres in height. With current 
from 2 to 24 amperes at the transmitting station, good results 
were obtained. 

Onremoving the earth connection from the receiver, however, 
the results were not so good as those between Brussels and 
Malines. M. Guarini attributes this to the absence of the 
capacity in the upper part of the receiving air-wire in the 
present case. 


hdd ew eww =з = ==» воз оз > = 


Malines. Antwerp. 
Fra. 7. 


` Malines. Antwerp. 
Fic. 8. 


Another interesting observation is worth recording. The 
oscillator at Malines was removed and the air-wire connected 
to one terminal of the secondary of the induction coil, the 
other terminal of the secondary being earthed. With these 
connections (Fig. б) 12 signals were transmitted, three of 


which were clearly received at Antwerp. This, M. Guarini 
points out, constitutes wireless telegraphy in accordance with 
Edison's American patent 465,971 of 1891, with the difference 
that the receiving apparatus included a coherer. On remov- 
ing the earth connection from thé coherer (Fig. 6) in this case 
also signals were still received. 

In experiments in the inverse direction, from Antwerp to 
Malines, communication was, in general, less good. M. Guarini 
attributes this to two causes. First, а violent wind which 
deflected the transmitting air-wire at Antwerp to such an 
extent that parallelism between the two wires was quite 
destroyed, and, secondly, the enormous metallic masses about 
the Antwerp cathedral. With regard to the first cause, 
in the Malines-Antwerp experiments, the relative positions of 
the air-wire were as in Fig. 7, that is to say, the receiving air- 
wire at Antwerp was entirely included between the two planes 
normal to the wire at Malines, and passing through its 
extremities; whilst from Antwerp to Malines the planes 
normal to the Antwerp wire only cut part of the Malines wire 
(Fig. 8). Signals could also be received with the transmitter 
connection of Fig. 5. In this case it was an advantage to 
add а capacity at the top of the air- wire, 


CORRESPONDENCE. 


POWER LOSS IN CHOKING COILS. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sm: In connection with Mr. Mordey’s recent Paper on 
“ Losses in Cables it is mentioned by Mr. Mather and others 
that the calculation of the loss in an ironless choking coil can 
be determined by C?R. I think this statement must be. 
accepted with caution. If the coil be wound with a fairly 
small wire, the amount of the loss with an alternating current 
will be not very different from that on direct current, but if 
the wire be, say, Join. or more in diameter, a very consider- 
able discrepancy may exist between the loss measured with an 
alternating current at a commercial frequency and that 
calculated from the resistance. 

In January, 1899, I made some tests, the results of which 
I venture to think may be interesting in this connection. 
A coil was taken consisting of about 200 turns of wire 0:162in. 
diameter wound in the shape of a rectangle 14in. by llin. 
Its resistance was about 0:8 ohm. A continuous current of 
10 amperes was passed through the coil, and the watts 
measured by a portable Weston wattmeter. Reversed read- 
ings were taken and showed 30 watts. With the same 
instruments а measurement was made on alternating current 
at 100 cycles, and showed 41 watts as the loss for 10 amperes 
—an increase of 87 per cent. The power factor was 0'085. 

In order to find whether the error was in the wattmeter 
or not, а test was made with two of the above coils placed 
one opposing the other to increase the power-factor. The 
result was :— 

Loss with continuous current 
Ditto alternating do. 
showing still an increase of 30 per cent., the power-factor 
being 0:068, or nearly double that with the single coil. 

Another test was made on an odd hank with 200 turns of 
wire 0:072in. diameter. The result was :— 

Loss at 7 amperes, continuous current 
Ditto alternating do. 
the power-factor being 0°14. 

Another test on a third coil composed of wire 0 018in. 
diameter, also gave practically identical values for the 
continuous and alternating measurements. 

It is evident from these figures that it is not safe to calcu- 
late the C?R loss from the measured resistance, except in the 
case of a small conductor where the eddy currents are 
negligible. In the case also of transformers with very thick 
conductors, it is well-known that a wattmeter measurement 
of the C?R loss greatly exceeds that calculated from the resist- 
ances of the winding. Especially is this the case if the 
transformer have a large magnetic leakage.— Yours, &o., 

London, Feb. 27. R. C. CLINKER. 
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LEGAL INTELLIGENCE. 


City of London Electric Lighting Co. v. Corporation of the 
City of London. 

Lords Justices Rigby, Vaughan Williams, and Stirling on Friday last, 
in the Court of Appeal, delivered judgment in this case on defendants’ 
appeal against а declaration made by Mr. Justice Farwell in May last 
that the electric lighting contracts entered into between the defendant 
Corporation and the plaintiffs’ predecessors in title, and of which the 
plaintiff company were assignees, were binding upon the defendants. 
Particulars of these contracts have been given in The Electrician. from 
time to time. At the time the contracts were made certain aldermen and 
common councillors of the City of London were also shareholders in the 
Brush Electrical Engineering Co., who were the other parties to two of 
the contracts. The contracts were for lighting the City by electricity. 
The City had been lighted under these contracts since 1891, but in 1898 
defendants repudiated the contracts, and the plaintiffs commenced this 
action. The question wholly depended upon the construction of the City 
of London Sewers Acts, 1848 and 1851. The Commissioners of Sewers 
Act of 1848 provided that, No person, being a commissioner, or a member 
of the Court of Aldermen or of the Common Council of the City of 
London, shall be directly or indirectly interested or concerned in any 
contract which shall be made or entered into by or on behalf of the com- 
missioners for the execution of any works by this act directed or authorised 
to be done or executed, or for furnishing materials or labour, or for any 
other matter or thing whatsoever, upon pain that every such contract shall 
be null and void, and that the person who, being a commissioner, or & 
member of the said Court of Aldermen or of the Common Council, shall be 
so interested or concerned therein shall for every such offence forfeit and 
pay the sum of £100 to any person who shall sue for the same, to be 
recovered in any of the superior Courts by action of debt or on the сазе.” 
The case for the defendants (appellants) was that under that provision 
the two contracts with the Brush Company were invalid ab initio, The 
third contract was entered into when no member of the Commissioners of 
Sewers or alderman or common councillor was a member of the con- 
tracting syndicate or company, but at some time subsequently certain 
shares were taken by members of the Corporation in the plaintiff 
company, to whom the contracts had been transferred, and the sug- 
gestion was that that was sufficient to annul the contracts. Mr. Justice 
Farwell held that the Act of 1848 contemplated that the commis- 
sioners would enter into contracts of two sorts—(1) For the construction 
of works or supply of materials to the City which would become 
their own property, and which he called “construction contracts" ; and 
(2) for the supply of water for cleansing or of gas or other illuminant 
for lighting the City by companies or persons owning waterworks or gas- 
works or the like; that the contracts in question in this case fell under the 
second head; that secs. 55 to 42 dealt with construction contracts; and that 
notwithstanding the generality of the language of sec. 42 that section 
applied to construction contracts only, and ought to be read with sec. 55 
of the continuing Act of 1851. He held that it would be idle to enact 
that a commissioner who was a shareholder in any contracting company 
should not be eligible to vote on the contract if the mere fact of his being 
a shareholder rendered it impossible that any contract could be entered 
into, and if sec. 42 of the 1848 Act was ambiguous, then the more reason- 
able construction should be preferred. 

Lord Justice VAUGHAN WILLIAMS delivered the considered judg- 
ment of the Court of Appeal, and said :—I am quite unable to concur in 
the construction put upon the Act of 1848 by Mr. Justice Farwell, who 
appears to have held that sec. 42 of that act dealt only with “ construc- 
uon " contracte, leaving all other contracts, such as lighting contracta, 
outside the provisions of the act, with the result that, notwithstand- 
ing the provisions of sec. 42, there is nothing to prevent any com- 
missioner, alderman, or common councillor from having the largest 
interest in any contract with the commissioners that is not a con- 
struction contract. On the contrary, I hold that secs. 33 to 42 of 
the act deal with every possible contract that the commissioners 
can enter into by virtue of the act, and that the proviso contained 
ia sec. 42, whatever its effect, is to be applied to every such contract. 
All contracts dealt with in sec. 33 of the act are also referred to and dealt 
with in sec. 42, and it is almost impossible to suppose such one-sided 
legislation as would apply the stringent provisions of the latter section to 
construction contracts only. Ая to the meaning of sec. 42, the important 
point for their decision was whether a corporator or shareholder of an 
incorporated company is or is not directly or indirectly interested in any 
contract entered into with a company. It was admitted on behalf of 
plaintiffs in this action that as a general rule he is xo interested, But, 
beyond what I regard as the main contention (that only construction con- 
tracts are within sec. 42), plaintiffs have contended, and Mr. Justice 
Farwell has held, that the Act of 1851, and particularly sec. 53 of that 
act, proves that under the special legislation affecting the Commissioners 
of Sewers а shareholder is not considered as being int: rested in a contract 
made by his company, though he must necessarily ehare in any profits or 
loss that might result therefrom. If there were words in the Act of 1851 
involving that conclusion, then effect must be given to them, but no inere 
conjecture based on probable grounds would be sufficient for the purpose. 
Sec. 53 of the 1851 Act was obviously intended to extend still further 
the disabilities of commissioners, and there is nothing to indicate that any 
relaxation of the provisions of the earlier statute was intended. But, whilst 
providing that no commissioner being a surveyor, solicitor, or agent of a 
company with whom it is intended to enter into a contract shall sit or vote, 
it applies naturally the same provision to а shareholder of the company. 
It would be singular indeed if, while a surveyor, solicitor, or agent were 


prevented from sitting or voting, & shareholder was permitted to do 
both. It would be unnecessary, it is urged, to prevent him from 
sitting and voting, if the fact of his holding shares would of itself 
avoid the contract. Such an argument loses sight of the fact that 
a shareholder-commissioner might, by taking part in and voting 
as to the expediency and policy of а contract with his company, exercise 
perhaps a decisive influence on the entering into such contract and yet 
might not, when the contract was signed, be any longer а shareholder 
or any longer a commissioner, in either of which cases the contract would 
be unaffected by sec. 42 of the 1848 Act. The conclusion I arrive at 
therefore, is that a shareholder-commissioner, alderman or common coun, 
cilman is interested within the sec. 42, and that the existence of his 
interest is sufficient to render a contract with his company null and void. 
The fact that express provision has been made by Parliament that a 
member of an ordinary municipal council shall not be precluded, by 
being interested only as a shareholder of an incorporated company, from 
taking part in making a contract between his company and the cor- 
poration of which һе is a member does but emphasise the distinction 
in this respect between ordinary municipal corporations and the 
City of London Corporation, as to which no similar parliamentary pro- 
vision exists, or apparently ever has existed. The Anglo-American Brush 
Electric Lighting Co. entered into contracts with the Commissioners of 
Sewers as to the lighting of the central district of the City of London on 
May 19, 1890, and, as to the western district, on Feb. 5, 1891. At each of 
those dates a common councilman was a shareholder iv the company, and 
each of the two contracts was consequently null and void ab initio. 
Notwithstanding this, on Ang. 21, 1891, the Brush Company affected 
to convey the contracts to plaintiff company, but this assignment 
could not render valid contracts which were already null and void. 
And now with regard to the contract as to the lighting of the eastern 
district, which is dated May 28, 1890, it appears that the Laing, 
Wharton, апа Down Construction Syndicate (Ltd.), one of the contracting 
parties, had no shareholder whose position would render this contract null 
and void ; and, although it appears that the Board of Trade might have 
revoked the provisional order but for the assurance of the Commissioners 
of Sewers that the syndicate would be financed and the contract taken 
over by the Pioneer City of London Company aud the City of London 
Company respectively, and that both those companies were disabled from 
entering into any valid contract with the Commissioners of Sewers, yet, on 
the assumption, which I see no reason to doubt, that the contract as to {Бе 
eastern district was originally entered into in good faith, I can find no 
provision in either the Act of 1848 or that of 1851 entitling us to set 
it aside. The Court declared that the first two contracts were invalid, but 
did not interfere with the third ; and, on the ground that each party had 
in part succeeded and in part failed, no costa were given in either Court. 
As each party had had substantial success, the Court held that there 
should be no costs either of this appeal or cf the hearing in the Court below. 


Attorney-General v. London County Council. 


This case came before the Court of Appeal, composed of Lords Justices 
Rigby, Vaughan Williams, and Romer, this week, and was an appeal from 
an order made by Mr. Justice Cozens-Hardy. The question involved was 
whether it was within the powers of the London County Council to take 
over and work.the service of omnibuses running from the tramways south 
of the Thames over Blackfriars, Waterloo, and Westminster Bridges. The 
action was by the Attorney-General on the relation of а large number of 
omnibus proprietors of London, who succeeded in the Court below in 
obtaining a declaration that it was beyond the powers of the Council to 
carry on the business of omnibus proprietors in connection with their 
tramways, or to apply the county fund for the purpose of maintaining and 
working omnibuses, and defendants were ordered to pay the costs. 

Mr. HALDANE, K.C., said the Council was not claiming to run omni- 
buses generally, but only to run them as part of the undertaking of the 
businers which they took over in 1898 from the London Tramways Co. 
The tramways ran to Blackfriars and Westminster Bridges and to Waterloo 
station, and the company had started omnibuses from Blackfriars to 
Farringdon, from Waterloo to the Strand and from Westminster Bridge 
to Trafalgar-square. The County Council when they took over the tram- 
ways also purchased the omnibuses and afterwards extended the journey 
from Westminster along the Strand and over Waterloo Bridge во as to 

rovide a stream of omnibuses from the south side of Westminster 
Bridge to Waterloo Station and back. There was a large profit 
from the working of the tramways, and there was no evidence that the 
County Council were doing anything which involved any rick of a charge 
falling upon the ratepayers. Even assuming that the running of the 
omnibuses by the County Council was ultra vires, the Attorney-General 
could not, if the rates were not affected, interfere at the instance of rival 
carriers. Counsel further contended that the Council must be treated as 
being in the position of a municipal corporation, and, therefore, not 
restricted to that for which it had express statutory authority. 

Mr. MACNAGHTEN contended that no ground had been shown for 
reversing the judgment of the Court below. All that the County Council 
were entitled to take over were the tramways. They were in the position, 
not of an old municipal corporation, but of an ordinary corporation created 
by statute, and could only do what Parliament had permitted them to do. 
They had no fund except the rates out of which they could run the omni- 
buses, and he submitted that the case was clearly one in which the 
Attorney-General was entitled to interfere, particularly as the relators 
were ratepayers of the City of London. 

Lord JUSTICE RIGBY in his judgment said the case raked the 
question of the power of the London County Council to act as omnibus 
proprietors, not in general, but in respect to a particular line of omuibuses 
which in great part was used by the London Tramways Co., who 
were their predecessors in title of the tramways. The London Tramways 
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Co. when they wanted to run omnibuses as feeders to their tramways got 

power to amend their memorandum of association for that purpose ; 

but the act which authorised the Council to take over the tramways 

Pe c empower them to take over the omnibuses alao, therefore the appeal 
ed. 

Lord Justices Vaughan Williams and Stirling gave judgment to the 
same effect, and the appeal was dismissed with costs. 

Ап injunction was thereupon granted, but its operation was suspended 
on Mr. HALDANE stating that he would intimate within a month 
whether the Council intended to appeal to the House of Lords before 
seeking further powers. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
—— — . 
APPOINTMENTS VACANT AND FILLED. 


Manchester Tramways committee invite applications for the 
position of electrical. engineer, to take charge of the electrical and 
mechanical work in connection with the department, and also an 
engineer to take charge of the permanent way work. Particulars 
may be obtained from the general manager (Mr. J. M. Mc’Elroy), 
Town Hall, Manchester, and applications (addressed to chairman) 
must be in by March 9. See advertisement. 


West Bromwich Corporation require an accountant-clerk for their 
electricity рыш Applications to town clerk (Mr. Alfred Cad- 
dick), Town Hall, West Bromwich, by March 13. See advertisement. 

The Council of the Institution of Electrical Eugineers require an 
accountant-clerk. An advertisement gives further particulare, and 
applications must be sent to the secretary (Mr. W. G. McMillan), 
28, Victoria-street, London, S. W., by March 9. 


Morecambe District Council invite applications for the position of 
resident electrical engineer. An advertisement contains additional 
information, and арр апо must be sent in to the clerk (Mr. Wm. 
Tilly), 5, Morecambe-street, Morecambe, by noon, March 5. 

Lambeth (London) Borough Council require the services of a chief 
engineer for their baths and washhouses, Kennington-road, S.E. 
Ап advertisement contains some further particulars, and applications 
TN ады in to Mr. H. J. Smith, town clerk, by 12 noon of 


A motor inspector is wanted by the Bradford Corporation. 
Applications to шо engineer (Mr.R. A. Chattock, MI E.E.), 
Town Hall, Bradford. See advertisement. 


An assistant engineer is required by the Guardians of St. Mary, 


Islington, London, for their new infirmary at Upper Holloway. See 
advertisement. У 5 : 


The British Electric Traction Co. are prepared to ad mit a limited 
number of qualified students as pupils. See advertisement. 

Lincoln Corporation require an engineer and manager for their 
electricity works. Applications to deputy town clerk, 5 and 6, Bank- 
street, Lincoln, by March 11. 


Manchester Electricity committee require a shift engineer. Ap- 
plications to chairman by March 4. 


Mr. Reginald S. Downe, second engineer-in-charge at Liverpool, 
has been appointed borough electrical engineer at Southport at a 
commencing salary of £350 per annum. 

Mr. W. S. Ross, assistant engineer at Hampstead, has been 
appointed resident electrical engineer at the Reigate electricity works. 

Mr. E. Rowley Hill, assistant engineer to the Bromley (Kent) 
Electric Light and Power Co. (Ltd.), has been appointed engineer and 
manager of the Harrow Electric Light Co. (Ltd.). 


Aldershot.—An inquiry was held last week into the application 
of the Council to borrow moneys for the erection of electricity works. 
The application was supported by the chairman of the Council 
(Mr. J. May) and the clerk (Mr. W. E. Foster), and there were also 

resent Mr. Iles, representing Messrs. Thomas Parker (Ltd.), who 
ve entered into a conditional contract for the erection and equip- 
ment of the works, and Mr. Beeston, on behalf of the Callender 
Company, contractors for the cables, There was no opposition. 
‚ Bedford.—From March 31 the charge for electric current for 
lighting will be 53d. per unit, less a discount of $d. per unit for 
prompt payment. 

Berwick.—Edmundson’s Electricity Corporation are negotiating 
with the Harbour Commissioners for a site for a generating station. 

Birmingham.— The reconstruction of the Bristol-road tramways 
route on the overhead trolley system is approaching completion. 
The power station is well advanced ; 25 сага are on order and it is 
anticipated that they will be delivered early this month. The route 
will be opened for traffic about the end of March. 

Bradford.—The Bradford Observer of Feb. 23 contains an account 
of an inspection made of the National Company's new premises in 
Union-street, Bradford, at the invitation of Mr. Н. B. Sutcliffe, the 
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district manager of the company. Most of the members of council 
of the Bradford Chamber of Commerce, including the Mayor of 
Bradford and many influential citizens, were included in the deputa 
tion. The Union-street exchange deals with over 2,000 subscribers 
and the number of daily calls is about 40,000. 


Bridgwater.—The Local Government Board have intimated that 
unless the council pass а resolution renewing their application for а 
loan of £20,000 for electric lighting, the Board will regard the 
original application as withdrawn. 


Canterbury.—The receipts of the Electricity department for the 
December qut were £1,347. 11s. 11d., and the expenses, including 
interest and sinking fund, £1,076. 8з, 7d. 


Carnarvon.—An inquiry was held on Tuesday by Mr. A. P. 
Trotter into the application of Mr. E. J. Peterson for a provisional 
electric lighting order. For the applicant, Mr. W. L. Williams said 
the present system of gas lighting was generally considered unsatis- 
factory. Mr. Peterson originally proposed to construct а light 
(electric) railway to Dinas Dinlle, and if the negotiations for the 
acquisition of land were successful he would carry out that portion 
of the scheme, Carnarvon Corporation wished to treat the two 
schemes as one, The Corporation, however, then stated that they 
intended to apply for а light railway order, and, therefore, he main- 
tained that the Corporacion were not acting bona-fide in the matter. 
If the Corporation were prepared, within three months of the approval 
of the order, to buy it on such terms as might be fixed by the Board of 
Trade, his client agreed they should have the order on condition that 
the Corporation 75 faith with the outside district, and if they did 
not carry out the scheme within a certain period, then Mr. Peterson 
asked that he should be entitled to carry it out. 


Chislehurst Trials of Electric Cars. —Messra. Shippey Bros. 
write in reference to the report of the judges of these trials, which 
appeared in our last issue (page 669), that with regard to the “Still” 
alestromobile car entered by them, as British agenta of the Canadian 
Electric Vehicle Co, “as it was found impossible to finish the 
special car that was being prepared in time for the trials, it was 
decided at the last moment to enter the No. 12 car ‘Oxford’ type, . 
specially built to carry four persons, and this was the only car which 
carried four persons daily throughout the trials, and this with a set 
of batteries already used to propel the car for over 1,000 miles in 
and around London.“ Messrs. Shippey state that the car since 
these trials has run another 1,000 miles, and, with a new set of tyre:, 
will, Mr. Still considers, be good for another 7,000 to 8,000 miles. 
Messrs. Shippey conclude :— 

We quite agree with the judges that units used рег ton-mile is not во 
fair a basis of comparison as units per car-mile, and it occurs to us that 
this idea might be carried still further, and that the proper comparison 
should be units per load-mile, or in tests of the Chislehurst class per 
passenger- mile. On this basis the units used by the leading cars would be 
as follows :—Say for Wedneeday's test: Car No. 1 took 1:49, No. 11, 
0:617; No. 12, 0'133 ; No. 13, 0-578 ; whereas on Thursday's run саг No. 1 
took 1:02; No. 11, 0341; No 12, only 0077; and No. 15, 1°241. Thus 
the mean average of watts consumed for, eay, 12 days' work of 50 miles per 
day would give valuable data as to the efficiency of any particular system. 


City of London. —At yesterday's meeting of the Court of Common 
Council the Streets committee reported that they had decided to 
lodge petitions against the following bills in Parliament :—City and 
North-East Subueban Electric Railway, Central London Railway, 
Piccadilly and City Railway, and City and Brixton Railway 
(extension of time). 

The Charing Cross and Strand Electricity Supply Corporation has 
given notice of intention to open all the principal streets in the 
eastern portion of the City for the purpose ot laying cables, %:. 

The Police committee have entered into a contract with the 
National Telephone Со. to place the City police stations on the 
company’s service. 


Coventry.—The question of electric lighting extensions was again 
under discussion by the City Council on Tuesday, when the report of 
the Electric Light committee, recommending a further expenditure 
of £23,200, was adopted. 

At a special meeting of the Electric Lighting committee oa 
Wednesday а communication was read from Mr. Gilbert 8. Ram, 
engineer and manager of the electricity works, resigning his position 
consequent upon his having accepted an appointment in London. 
Mr. Ram’s resignation was accepted with regret, and the committee 
decided to advertise for a successor. 


Croydon.— At the meeting of the Electricity committee last week 
the borough electrical engineer (Mr. Minshall) reported that the 
extra high-pressure main to Upper Norwood, laid in the autumn of 
1899, specified to work at a pressure of 5,000 volta, notwithstanding 
its having successfully withstood this test at the works, did not now, 
аз laid, meet the requirements of the specification, the failure not 
being due to deterioration but to the fact that such a long length of 
cable required larger margins of insulation to withstand the current 

enerated by their machines than the makers had given it. He 
urther reported that he had been in communication with the con- 
tractors with regard to the cable, anl that the contractors had 
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expressed their willingness to lay a new cable, in accordance with 
the specification, from the Central Station to Upper Norwood, via 
Thornton Heath, free of cost, the Corporation to puy for the excava- 
tion only, the old cable being left in the ground, the property of the 
Corporation. The committee recommended that this offer be 
accepted, and that the corporate seal be affixed to а contract 
embodying this arrangement, and the Corporation have adopted this 
Proposal. 


Cutting Telephone Wires.—At the Stratford (Essex) Police 
Court on Feb. 17 John Nolan was charged with maliciously cutting 
telephone wires belonging to the National Telephone Co. at Barking 
on Jan. 17. Mr. Arthur Newton, for the company, said that during 
the last 12 months E90 worth of wire had been cut in the Barking 
district, and as defendant had been in the company's service he must 
have knowu the consequences of the act alleged against him. The 
defendant reserved his defence, and was committed for trial, bail 
being allowed. 


Electric Traction in Spain.— The National Tramways Co. has 
been granted a concession for an electric tramway in the province 
of Barcelona from Los Jusepte to Casa Gomes and a branch line to 
La Bonanova. 


Evesham.— A report has been presented by the Gas committee 
on the results of the inquiries made in regard to electric lighting in 
other towns, but the Council were recommended not to undertake 
electric lighting at present. Mr. G. New, however, has induced the 
Council to refer the matter to the General Purposes committee for 
further consideration, on the ground that а compauy can easily be 
found who will carry out the work. 


Exhibitions.—The Pan-American Exhibition to be held at Buffalo, 
N. V., from May 1, is to have a tower for electric display and obser- 
vation 375ft. high. On the base of this there will be a cascade, 
ТОВ. high, of coloured electric lights. Electric motive-power will be 
utilised throughout the extensive range of buildings, current being 
generated at Niagara. It is stated that a quarter of a million electric 
lamps will be scattered throughout the exhibition grounds. 

Official intimation has been given that His Majesty will be 
unable, owing to State mourning, to fulfil his engagement to open 
the Glasgow International Exhibition in May. The duty will be 
performed by the Duchess of Fife. Glasgow is hopeful, however, 
that the King’s decision may be altered. 


For the Front.—Mr. E. Vernon Flamank Shaw, son of Rev. John 
Shaw, rector of Southhill, of the Plymouth Corporation electricity 
works, starts for South Africa in a few days as a member of the 
corps of Royal Engineers. 


Gillingham.—The Council decided last week to purchase so much 
of the undertaking of the Chatham, Rochester, and District Electric 
Lighting Co. as lies within the Gilling ham district. 


Leeds.—The Lighting committee decided on Wednesday to pur- 
chase plant for electric lighting extensions, at an estimated cost of 
£24,135. 


Leicester.—Mr. E. Manville (Messrs. Kincaid, Waller and Man- 
ville) has been appointed consulting electric tramway engineer to 
the Corporation. 


Light Railways.— The Board of Trade have, after modification, 
confirmed the Ormskirk and Southport Light Railways Order, 1901, 
and the West Hartlepool Light Railways (Deviation, &c.) Order, 1901. 

The Light Railway Commissioners held an inquiry last week at 
Stoke-on-Trent. into the application of the Potteries Electric Traction 
Co. for an order authorising various extensions of their light (electric) 
railways. Mr. Sydney Morse briefly sketched the history of tram- 
way and light railway construction in the Potteries, and said that 
the real objection raised by the Stoke Corporation was as to the 
power of purchase. The North Staffordshire Railway Co. also 
objected to the lines from Stoke to Newcastle, through Hartshill, 
and from Trent Vale to Newcastle; but he submitted that the lines 
would not compete with the railway. The Commissioners decided 
that the opposition of the North Staffordshire Company was not 
sufficient to justify them in withdrawing the case from the consi- 
deration of the Board of Trade. With regard to the period of pur- 
chase, they thought Stoke should be put on the same footing as the 
other boroughs, viz , 31 years. 


Liverpool Tramway Accident.—In our last issue we gave the 
verdict of the jury in the inquest on the bodies of Thomas Hankey 
and David Singleton, killed by the electric cable accident at Liverpool 
on Feb. 4. 

At the adjourned inquest on Thursday last, the CORONER announced 
that he had received a letter stating that the writer saw immediately after 
the accident à number of broken insulators lying at the end of Pembroke- 
street. If that was so, and the insulators were proved to be imperfect, 
that would open up a new phase of the inquiry—as to whether all care had 
^een exercised with regard to the insulators. 

Mr. MArrixsox (for the National Telephone Co.) stated that his informa- 
tion was that there waa no ground for saying the insulators were imperfect. 
Out of many hundreds of insulators, an odd one or two might have been 
broken, but his information was that there was not опе. 


Mr. BENFIELD, recalled, stated that the insulatora connected with the 
pole in Pembroke-place were intact on the morning after the accident. He 
had never heard of any broken insulators being found in Pembroke-street, 
and he thought it impossible for them to get there. On the morning 
after the accident the insulators on the Pembroke-place pole were still in 

osition. 
i Mr. S. W. DRUMMOND, inspector of the National Company, said he 
inspected the Pembroke-street pole on the evening of the accident ; there 
were no insulatora on the ground, and those on the pole were in good 
condition. 

Mr. Dang SiNCLAIR said he inspected both the Pembroke-street ard 
Pembroke-court poles. All the insulators on the pole before the accident 
were there after the accident. Every precaution was taken that only the 
best material was used for both insulators and wires, and he had never 
known an insulator to come down, although the wires did so under certain 
conditions, They never renewed the insulators in towns. If they had 
come down there would be no object in denying the fact. | 

Mr. W. A. LATHAM deposed that he saw a collection of damaged insu- 
latora lying in а court close to Pembroke-street the morning after the 
accident. Some of the insulators looked as though they had had pieces 
knocked off for some time He thought there were over a dozen insulators 
there. He did not infer that they had given way. They might have been 
there for a long time before thé accident. He did not notice them before 
the accident, however. He was of opinion that if the wooden guards had 
been perfectly in order the wire would not have come into contact with 
the trolley wire. 

Mr. BsNFIZLD said that on the day of the accident he took some old 
insulators from poles in Burlington-street. Oa the morning of the acci- 
dent he was told to go to Pembroke-place to repair wire and put the old 
insulatore, which were still on his cart, down by the pole, and, no doubt, 
Mr. Latham saw these. 

Mr. C. E. SPAGNOLETTI said he had examined the standard insulators and 
wires at the site of the accident. There was every indication that there 
had been thorough and satisfactory work in the erection of the telephones. 
The wire was of the universal standard. It was 40lb. phosphor-bronze 
wire, which was more suitable and stronger for telephone purposes than 
copper wire. The insulators were in good condition. He had tested some 
of the wire that came down in the accident. It was good wire, and quite 
up to gauge. The life of a good wire in a large city was from eight to 
10 years. The atmospherical conditions on the day of the accident were of 
a dangerous kind to wire, and were abnormal, especially on account of the 
balf-frozen snow falling on the wire, freezing into ice, and adhering to the 
wire until it became several times its normal thickness. A span of 120yds. 
of wire was not a particularly long span. Assuming the company could 
get the necessary wayleave, it would be better to have a shorter span. The 
company would, in fact, be glad to put up shorter spans. | 

Мт. W. E. LaNGDON, electrical engineer to the Midland Railway Co., 
agreed with Mr. Spagnoletti's evidence. | 

Mr. C. R. BELLAMY, manager of the Liverpool Corporation tramways, 
said that since the opening of the electric routes the tra:us had carried 
100,000,000 passengers, and there had been no previous accident through 
electricity. The route on which the accident happened was opened on 
Jan. 21. Regarding facilities for cutting off current, they had half-mile 
sections, and assistants were provided with keys, which they could use on 
short notice. The wooden guards on the trolley wires had acted effectively 
when other telephone wires had fallen. The tramway track had been 
salted on the night of the accident. А 

Mr. A. BRoMLEY HOLMES, electrical engineer to the Corporation, stated 
there were two well-known means for the protection of trolley wires from 
falling telephone or telegraph wires—the earth guard wires and the guard 
strips. With regard to catching falling wires, there was not much to 
choose between the two systems, but with regard to the safety of the 
system, the wood strip had great advantages, because it was obviously 
dangerous to put a metal conductor over the trolley wires. The late 
Dr. John Hopkinson approved of the guard strip. Of course no form of 
protector was completely satisfactory, and the only eafe principle was 
to put all telephone wires underground, and the Telephone Company were 
proceding with this work. 500 volts, at which the tramways were worked, 
would not give а fatal or dangerous shock if the recipient was standing on 
dry material. The fatal results of this accident were due to the exceptional 
conditions that prevailed on the night in question. The people were 
standing in snow and slush, and even then several people received shocks 
which were not fatal Наа the accident happened in dry weather, he 
thought it was most unlikely that fatal consequences would have ensued. 
He did not see that protection would be affcrded by soaking the guard 
strip in paraffin, nor that any other form of protector could be adopted 
having regard to the working of the trolley. A larger guard would mean 
more weight, and so difficulty after difficulty would be caused. The strip 
guard dealt satisfactorily with the ordinary falling wire, but not with 
tangled wire. | 

Mr. Н. WARREN, electrical expert, said it was his view that the accident 
was caused entirely through insufficient insulation of the trolley wires. 
The guards, if they might be so called, were worse than no insulator at all. 
It would be a simple matter not only to arrange a perfect insulator against 
falling wire, but also to readily attach the same. He would have been 
much surprised at any novice, not to say a practical engineer, proposing to 
solder an attachment to a wire carrying 500 volts. If the guard were 
soaked in paraffin it would improve it as an insulator. He suggested that 
the strip of wood should be carried over each side of the wire, so as to 
form a sort of shed. Не had had no practical experience of tramway or 
telephone construction. He had not considered that the additions to the 
guard, as suggested, would increase the weight from 507. рег foot to lb. 
per foot. It depended upon the material used. Paraffin was supposed to 
be the best thing for insulating a high potential. . 

Major CaRDEW (Messrs. Preece and Cardew) said there was much differ. 
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ence of opinion as to the merits of the two kinds of kinds of guards—the 
wooden strip and the wire. Neither was thoroughly satisfactory, and it 
would be very satisfactory if something better could be found. In his 
opinion, whatever the state of insulation on this occasion it would have 
been of no value, in view of the metal contact which took place. In the case 
of electric shocks, it was entirely a question of length and duration of 
contact. It would be possible to kill a man with even 100 volts if proper 
preparations were made to kill him. It was hopeless to pretend to work 
tramways with а voltage which would be absolutely safe. If the person 
who came into contact with a wire could make it touch the earth by falling 
upon it he would be relieved from the shock. 

Mr. РнилР Dawson said he һай superintended the construction of the 
Wavertree route, the work of which was thoroughly done. As to pro- 
tectors, the guard-strip was the better of two imperfect systems. Both 
had grave faults. He had tried experiments, from the result of which he 
felt convinced that when atelephone wire fell upon a guard wire under 
conditions which prevailed on the night of the accident, the telephone 
wire would cut through the guard wire and probably through the trolley 
wire. He had received several shocks of 500 volte. They were disagree- 
able and burned him. Mr. Warren’s suggestions as to the improvement 
of the protector were impracticable. 

Mr. S. B. COTTRELL, general manager and engineer of the Liverpool 
Overhead Railway, stated that for their railway they used a voltage of 500. 
He agreed that the guard slip was the best known form of practical pro- 
tector for trolley wires. He had had shocks at 500 volts, One of the 
employés of the Overhead Company was on one occasion in contact with 
the middle rail for about 20 minutes. A hole was burnt in his leg, but he 
was а man of good physique and used to electricity, and, therefore, was not 
dangerously injured. He was working for the railway company at the 
present time. 

This concluded the evidence, and after the Coroner's summing up, the 
jury returned the verdict recorded in our last issue. 


London County Council.— At Tuesday's meeting it was agreed 
to loan £10,600 to Battersea for electric lighting. 

The Finance committee presented a statement regarding a matter 
which had been placed before the committee by the Electrical 
Trades Union on the subject of rate of pay to workmen in the 
Councils electrical department, and asking for an increase from 
84d.—9d. to 94d.—10d. per hour for wiremen, and for chargemen 
104d. per hour, and their assistants 74d. per hour. The committee 
recommended that the wages of wiremen be fixed from 9d. to 10d. 
per hour, and chargemen from 10d. to 10$d. They further recom- 
mended that no class of assistants be created. The consideration of 
the subject was рар 

It was decided to refuse the Council'a consent to the construction 
by the London United Tramways (Ltd.) of the proposed lines within 
the County of London set out in the company's bill before Parliament. 


Municipal Telephony. The question of Municipal veraus National 
telephones in Hull is becoming an acute one. It would appear that 

circular has been sent out to the ratepayers of the borough calling 
in question the estimates prepared by Mr. A. R. Bennett for the 
Hull Corporation in connection with the establishment of a muni- 
cipal telephone service. To many of the statements in the circular 
Mr. Bennett takes exception, and in a long letter to the Eastern 
Morning News of the 25th ult. deals somewhat fully with the vexed 
question of the cost per subscriber of installing the telephone. The 
circular and Mr. Bennett's reply may be left to speak for themselves, 
but it is certainly time that the question of the cost of installing the 
telephone should be definitely settled. 


Newcastle-upon-Tyne.—An inquiry was held last week into the 
application of the Council to borrow £10,000 for electric lighting of 
tram ways. 


Oldham.—Last week an inquiry was held sapeti an applica- 
tion by the Corporation to borrow £157,000 for electric lighting and 
traction. The town clerk (Mr. A. Nicholson) said this was the fifth 
application the Corporation had made for borrowing powers for 
electric lighting, the total amount being £88,000. The present 
station was full of machinery, and there was no room on the present 
eite for extensions of the building; it was therefore necessary to 
acquire a new site. The demand for current was greater than could 
be supplied, and was constantly increasing. The first year's working 
resulted in a loss of £152. 83. 5d., but in each of the subsequent 
years there had been a profit. In 1896, the net profit was £847 ; in 
1897, £1,043; in 1898, £1,350; and this year (ending March), 
£18. 17s. 2d. Last year a great difference was made in the profit 
owing to the advance in the price of coal. The Corporation had been 
empowered to construct electric tramways in the borough of a total 
length of about 25 miles. The consulting engineer (Prof. Kennedy) 

.gave technical details, and the architect (Mr. Peach) described the 
plans for the new station. There was no opposition. 

Presentation —On Thursday evening last the employés of the 
Cambridge Electric Supply Co. 2 the late engineer aud 
manager of the company (Mr. J. H. Barker) with a piece of silver 
plate on his leaviog to take up an appointment with Messrs. C. A. 
Pareons & Co. 'Тһе presentation was made by the secretary 
(Mr. A. A. W. Wynne) at a farewell supper given to the members 
and friends of the staff by Mr. and Mrs. Barker prior to their 
departure. The directors of the company have also made a 
presentation of a silver tea service and a set of silver candlesticks, 


Private Bill Legislation.—The following bills were read a first 
time in the House of Commons on Friday last :—Eccles Corporation 
Tramways, Blackpool Tramways, West Cumberland Electric Tram- 
ways, Derbyshire and Nottinghamshire Electric Power Co., and Bury 
Corporation Tramways. 

The London County Council will oppose the Metropolitan District 
Railway and British Westinghouse Electric Manufacturing Companies 
bills, as well as that of the London United Tramways (Ltd.), referred to 
elsewhere. The engineers estimate in connection with the London 
United Tramways bill puts the total cost of the proposed extensions 
at £665,943. 


Provisional Order Transfer.—The Llanelly District Council 
give notice of intention to transfer their electric lighting order to the 
Llanelly and District Electric Lighting and Traction Co. (Ltd.). The 
company are to erect and equip a generatiug station within 192 
months, and the Council reserve the right to re-purchase at the end 
of periods of seven years. 


Rochester.— Negotiations are still proceeding between the Council 
and the Chatham, Hochester and District Electric Lighting Co. for 
the acquisition of the company's undertaking in the district. As 
soon as the General Purposes committee recelved the report of their 
consulting engineer (Mr. F. C. Raphael), who was recently appointed 
to value the company's distributing system within the city, an offer 
was made for the purchase, and on Feb. 6 a deputation from the 
company attended a committee meeting to discuss the matter. 
Eventually it was arranged that the company should name a figure 
for consideration by the committee, It will be seen that the com- 
pany's Gillingham area has beentaken over bythe Gillingham Council. 


St. Pancras (London).—On the presentation of the financial 
statement at Wednesday's meeting of the Borough Council, Mr. J. 
Thornley, J. P., drew attention to the banker’s overdraft on account 
of the electricity works amounting to £74,000, and said they were 
told that application had been made some time ago to the London 
County Council for а large loan. It was nota wise policy to pay 
4 or 44 per cent. when money could be obtained at 34 per cent., 
and he considered the County Council should be asked to 
complete the loans without delay. Mr. C. Н. F. Barrett, town 
clerk, said he had written the County Council three times 
during the past month in reference to the matter, and a reply had 
been receivel two days previously stating that information was 
required from the electricity department in relation to the expendi- 
ture. Mr. Сох Sinclair said the loans had been applied for 
18 months ago, and the clerk said the amount still outstanding 
from the County Council was £77,000. 

The Electricity committee submitted а long report by Mr. Baynes, 
embodying a comprehensive scheme for extending the arc lighting 
system in addition to the proposed outlay of £99,000 which was 
recently sanctioned for laying additional feeders for private suppl 
There are at present 418 public arcs, and it was proposed to E y 
light other thoroughfares by erecting 567 additional arcs, making 
985 ; 10-ampere open arc lamps are recommended, similar to those 
erected in recent extensions in St. Pancras, to be connected nine in 
series, and fed from the low-tension plant. Mr. Baynes suggested 
that orders be placed forthwith for the larger portion of the mate- 
rials, It would take some two years to carry out the scheme even 
with an increased outdoor staff, as it was only during summer that 
street work of the kind could be carried out reliably and economi- 
cally. The Council decided to adopt the scheme at an estimated 
expenditure of £69,112. 

The Parliamentary committee reported upon the County Council's 
letter in relation to the conference оп the supply of electricity in 
bulk, and on theadvice of the chief electrical engineer (Mr. S. W. 
Baynes) it was decided that the St. Pancras Council was not prepared 
to take any action in regard to another conference. 


Scarborough.—The Scarborough Ele:tric Tramways Co. offer to 
hand over the Tramway bill to the Corporation, if the latter will 
pay the expenses incurred to date. 


Southport.—The Board of Trade have sanctioned a loan of 
£75,000 for reconstructing and electrically equipping the lines leased 
to the Southport Tramways Co. 


Sunderland.—An inquiry was held last week into the applica- 
tion of the Corporation to borrow £73,035 for electric lighting. 
The town clerk (Mr. F. M. Bowey) said that, with the exception of 
£18,615, the loan was required for the erection and equipment of a 
power station at Hylton- road. The Dunning-street station could not 
accommodate any further machinery, and the Corporation had had 
to refuse applications for current. The loan would be used as follows : 
Buildings, &c., £20,950 ; boilers, economisera, pumps, stokera and 
elevators, £9,260 ; two 200 Н.Р. and three 450 f. P. dynamos, £23,010 ; 
switchboard, &c., EI, 200; new feeders, &c., £18,615. Technical 
details were supplied by the borough electrical engineer (Mr. J. F 
C. Snell) who also gave particulars as to the propres of the elec- 
tricity undertaking. In 1895 they started with 83 consumers and 
now they had 611 connected and 60 awaiting connection. During 
the half-year to Sept. 30, 1899, the Corporation sold 197,000 units, 
and in the corresponding periol last year 289,000 units. Since 
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September the sale had been 630,000 units, and when the year was 
completed it would probably amount to 1,200,000. There was no 
opposition. 

'The official inspection of the Southwick, Tatham-street and 
Hylton-road tramways will take place on Wednesday. The South- 
wick, Hendon, and Hylton-road sections were opened for traffic last 
week without the sanction of the Board of Trade, but ceased working 
on Wednesday pending official inspection. 


Telegraphic Communication between England and Germany. 
A deputation of German commercial men recently informed Gen. von 
Podbielski, the German Postmaster-General, that, owing io inter- 
ruptions in telegraphic communication between England and Ger- 
many, merchants preferred to send their telegraphic communications 
to England via New York rather than direct to London, as by that 
means they reached their destination earlier. Gen. von Podbieiski 
promised to do his utmost to obviate the interruptions in future. 

Train Lighting.— The boat train service between Dieppe and 
Paris (in connection with the London-Paris 10 a.m. sevice) ie now 
composed exclusively of corridor carriages, and these are fitted 
throughout with the electric light. 


Water Power Utilisation in Spain—A company has been 
formed to establish an electricity generating station near Zarogoza, 
to utilise the waters of the Galvez canal to supply current for 
lighting and power to the small towns of Almunia, Epla, Rueda, and 
Lucena. 


Wolverhampton—An inquiry was held last week into the 
application of the Council to borrow £58,912 for electric lighting 
extensions. The town clerk (Mr. Horatio Brevitt) said the loan 
would be employed as follows: Buildings and foundationa, £4,620 ; 
boiler-house equipment, £18,140 ; engine-house equipment, £19, 580; 
feeders, distributors and pilot mains, £15,000 ; and £1,602 overspent 
on previousloan. The demand for current for lighting was increasing 
at rate of 33 per cent. per annum. During the year ended March 31, 
1895, the total units sold amounted to 23,372, and in the year ended 
March, 1900, 482,277. The Corporation had under consideration the 
question of electric traction on the tramways, and were compelled to 
make provision for the necessary supply of electric energy. The total 
amount of loans authorised was £87,669. 188. 9d, and in respect of 
the loan now asked for the Corporation asked that 25 years be 
allowed for repayment. A ratepayer protested against the insertion 
of the fair wages’ clause in contracts, as it appeared to be an extra- 
vagant method of carrying out work according to the action of the 
trades unions, and which the Corporation seemed inclined to favour. 
The cost of all undertakings of the kind, he urged, was increased 
from 20 to 30 per cent. The borough electrical engineer (Mr. Shaw- 
field) gave technical evidence in support of the application, which 
was unopposed. 


Wrexham.—The municipal electricity works will supply electric 
current in а few days. : 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Price Lists 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Cardiff 5 require tenders for steam and exhaust pipes, 
injection and overflow piper, feed and drain pipes, engine house 
flooring, switchboard gallery and central service gangway for their 
tramways department. Specifications, &c., may be obtained from 
the engineer and manager (Mr. Arthur Ellis), Old Post Office-build- 
ings, Cardiff. Tenders to the town clerk (Mr. J. L. Wheatley) by 
March 18. See advertisement. 


Leeds Tramways committee invite tenders for the supply and 
laying of cast-iron pipes, with the necessary drawing-in boxes and 
wires, and supplying insulated conductors and drawing eame into 
the pipes. Plans may be seen and specification obtained at the city 
engineers office, and also at the offices of the consulting engineers 
(Messrs. Hopkinsons and Talbot), 26, Victoria-street, London, S. W., 
and 29, Princes-street, Manchester. Tenders to the town clerk’s 
office by noon, March 8. An advertisement gives further particulars. 

Leeds Tramways committee also invite tenders for supplying and 
fixing trolley wires and accessories. Tenders to town егі office 
by noon March 8. 


Huddersfield C. rporation invite tenders for motor carts suitable for 
conveying about five tons of coal from the local collieries to the 
electricity works. Further particulars may be obtained from the 
borough electrical engineer (Mr. А. B. Mountain), and tenders must 
be delivered to the town clerk (Mr. F. C. Lloyd) Town Hall, 
Huddersfield, by March 5. Some further information is given in an 
advertisement. 


Warrington Corporation invite tenders for the supply, delivery 
and laying ot steel rails, paving, &c., and for the supply, delivery 


and erection of steel poles, brackets, trolley wire, insulators, &c., and 
for electric tramcars, An advertisement contains further particulars, 
and specifications may be obtained at the offices of Messrs. Preece 
and Cardew, 13, Queen Anne’s-gate, Westminster, S.W. Tenders 


to town clerk (Mr. J. Lyon Whittle), Town Hall, Warrington, by 
noon 27th inst. 


Sunderland Corporation invite tenders for indiarubber-covered 
cables, stoneware casing, wrought-iron piping, cast-iron piping and 
cast-iron box frames and covers. Specification may be obtained 
from the berough electrical engineer (Mr. J. F. C. Snell), Dunning- 
street, Sunderland, and tendera (addreesed chairman of Lighting 
committee) must be delivered at the office of the town clerk 
(Mr. Fras. M. Bowey), Town Hall, Sunderland, by noon of 29th inst, 
An advertisement gives some particulars. 


Newport Corporation invite tenders for the supply and erection of 
constructional steel-work, bunkers, “<, steel flue, coal and ash con- 
veyor, cverhead travelling crane, steam boilers, mechanical stokers, 
fuel economiser, water storage tanks, compound condensing vertical 
engines, electric generators, condensing plant with cooling towers, 
and feed pumps. Specifications from the consulting engineer 
(Mr. H. F. Parshall), 8, Princes-street, Bank, London, E.C., and 
tenders to the town clerk (Mr. Albert A. Newman), Town Hall, 
Newport, Mon., by 5 p.m. March 25. An advertisement contains 
further particulars. 


The General committee of management of the District Asylum, 
Mullingar (Ireland), invite tenders for the supply and erection of 
tell-tale clock and indicator, also tell-tale keys, and connecting up 
same, &c., throughout the old asylum ; also for electrical bells in 
doctor’s house at the new asvlum. Specifications from the electrical 
engineer (Mr. Joshua W. Edmundson), 35, Capel-street, Dublin, and 
tenders care of resident medical superintendent, District Asylum, 
Mullingar, by March 8. Further particulars are contained in an 
advertisement. 


The British Electric Traction Co., on behalf of the Gravesend and 
Northfleet Electric Tramways Co., invite tenders for the construction 
of new and re-construction of existing tramways in Gravesend, for 
supply and construction of electrical equipment, and for supplying 
aud laying cables, &: An advertisement gives further particulars, 
and tenders must be in by March 7. 


Buxton District Council invite tenders for a 250kw. steam dynamo 
and a Belliss engine coupled to two 43kw. dynamos. An advertise- 
ment contains further particulars, and specifications, &c., may be 
obtained from the chief electrical engineer (Mr. Edward Calvert), 
electricity works, Buxton. Tenders by noon of March 12. 


Shipley District Council invite tenders for house terminals, boxes 
and switch-gear, motors and switch-gear, meters, wiring, cables, 
wires, switches, fuses, fittings, &c. Specifications can be obtained at 
the Council Offices, Manor House, Shipley, and tenders must be in 
by March 19 to the clerk (Mr. Jno. S. Rhodes), See advertisement. 


Brighton 55 invite tenders for the supply and erection 
of the steel and ironwork required in the construction of an electric 
power house at Southwick. Further particulars are given in an 
advertisement, and specifications, &c., can be obtained at the offices 
of the town clerk (Mr. F. J. Tillstone), Town Hall, Brighton. 
Tenders to Mr. Tillstone's office by 10 a.m. April 26. 


Great Central Railway Co. invite tenders for the supply, during the 
12 months ending April 30, 1902, of various stores and materials, 
including electric light, telegraph and signal materials, asbestos 
packing, brass sheets and tubing, hardware, screws, &. Specifica- 
tions, &c , of the secretary (Mr. Oliver S. Holt), London-road Station, 
Manchester, to whom tenders by 10 a.m. March 5. 

Shoreditch Borough Council invite tendera for supply and con- 
struction of various stores and works for one year and five days, from 
March 26, 1901, to March 31, 1902, inclusive. Tenders to Dr. Н. 
Mansfield Robinson, town clerk, Shoreditch Town Hall, Old-street, 
London, E.C., before 3 р.п. March 12. 

Shoreditch (Loudon) Borough Council also require tenders for the 
constructional steel and iron work for the new Whiston-street 
generating station. Tenders by March 6. 

The Commissioners of Н.М. Works and Public Buildings, 12, Storey's- 
gate, London, S.W., require tenders for the erection of a building in 
Bushey Park for the National Physical Laboratory. Tenders by noon 
March 12. 

Wimbledon District Council invite tenders for various stores aud 
materials for their electric lighting department for 12 moaths. 
Tenders by March 15. 


Southampton Corporation invite tenders for insulated electric cables, 
and frames and covers, including excavation and reinstating road- 
ways. Tenders to town clerk by noon March 11. 

Southampton Corporation also desire to purchase three motor omni- 
buses. Tenders to town clerk by 16th prox. 

Bray District Council invite tenders for a Lancashire boiler and 
accessories, а 150kw. high-speed steam alternator, and a 25kw. rope- 
driven alternator and accessories. Tenders by 4 p.m. March 14. 
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Clyde Navigation Trustees invite tenders for a 3-ton electric wharf 
crane. Tenders to Mr. T. R Mackenzie, 16, Robertson-street, 
Glasgow, by noon March 11. 


Aberdeen Electric Light committee require a fuel economiser and 
boilers, Tenders to city electrical engineer (Mr. J.. Alex. Bell), 
Cotton-street, Aberdeen, before noon March 15. 

Bristol Electrical committee require tenders for erection of super- 


structures of Avonbank electricity works, Tenders to secretary, 
Temple Back, Bristol, by March 12. 


Tenders are invited for the electric lighting of St. John’s Church, 
Cheltenham. Tenders to Mr. Weaver, Carlton-place, Hewlett-street, 
Cheltenham, by March 25. 

Whitehaven Electricity committee dd es tenders for erecting а 
chimney shaft and flues, Tenders by March 5. 

Stockport Gas aud Electricity committee invite tenders for con- 
densing plant. Tenders by March 6. 


Barnsley Guardians require tenders for tha electric lighting of the 
workhouse. Tenders by March 6. 


TENDERS RECEIVED AND AOCEPTED. 


Brighton Corporation have received the following tenders for 
overhead trolley construction and equipment on the whole of the 
tramways, and for feeder, distributing, test and telephone cables :— 


Robert W. Blackwell & Co. (accepted) ............... £11,073 14 7 

Gy H аслан ео, 13,655 11 4 

Lowdon Bros. & Co ᷣ i 11834 0 0 

Macartney, McElroy & CO . 11,218 8 103 

National Electric Wiring Со............................ 11,189 10 0 
Feeder, Distributing, Test, and Telephone Cables. 

St. Helens Cable Co. (accepted) . ‚045 3 
Land und Ѕеекабеімегке ........... ................. 4,855 17 7 
Société Industrielle des Téióphones................«. 4,352 4 10} 
W. F. Dennis & Coo... 4,225 3 9 


Brighton Corporation have accepted the tender of  Mesers. 
Pedrette & Co. for concrete foundations for the Southwick electricity 
station, wharf, timber piling, dam, and concrete weir for £35,760. 


The London County Council on Tuesday approved the recom- 
mendation of the Highways committee for the acceptauce of the 
tender of the Stirling Boiler Co., for the supply of boilers for the 
Councils power station in connection with the conversion of the 
tramway system on the south side of the Thames to electric traction. 
The amount of the accepted tender was for 16 boilers £17,953, with 
the addition of £3,034 for Proctor's type of stoker, or alternatively, 
£4,829 for chain-grate type, of improved and extra-strong pattern. 
The time for completion of contract is 35 weeks from date of order. 
The following firms also tendered :—В. БВ. Rowland & Co. (nine 
boilers and stokers, £26,646), R. Hornsby & Son (alternative tenders 
for boilers and stokers, ranging from £26,293 to £30,985), Babcock 
and Wilcox (alternative tenders of £30,820 and £33,418), W. R. Ren- 
sbaw & Co. (12 boilera, £26,995), and Edwin Danks & Co. (18 boilers, 
£37,500) It will be seen that the accepted tender of the Stirling 
Co. was the lowest sent 1n. 

Messrs, C. A. Parsons & Co. have secured an order from the New- 
castle-on-Tyne Electric Supply Co. for а steam turbine alternator. 
The plant is to be three-phase and for an output of 1,500kw. at 
5,750 volts, with a periodicity of 40 complete cycles per second. The 
machine is to be complete with surface condenser and air pumpe 
driven by electric motor. 

Aberdeen Corporation have let the contract for the electrical 
шр of the Bathing Station tramway route to the British 
I ted Wire Co. 

The Kalgoorlie Electric Power and Lighting Co. (Ltd.) have placed 
а contract with а London firm for the supply and erection of а com- 
plete generating plant of 2,400 н.р. 

Swansea Corporation have placed an order with Messrs. Cromp- 
ton & Co. for 2,000 pairs of arc lamp carbons at £10 88. per 1,000 
paira. 

Messrs. Escher, Wyss & Co., Zurich, have received from Niagara 
an order for six turbines, each of 5,500 H. p. 


BUSINESS NOTICES. 


Messrs. Pritchetts and Gold inform us that, in order to devote 
the whole of their attention to the increasing demand for the type 
of storage battery manufactured at the company’s works at Feltham, 
Middlesex, the business of electrical engineers and contractors, lately 
carried on at 15, Hart-street, London, W.C., has been transferred to 
Messrs. Braby and Tomlinson (Ltd.) at the same address. Messra. 
Pritchetts and Gold’s only address is at Feltham. 


The offices of the Electric Welding Co. have been removed to 
28, Basinghall-street, London, E.C. The department for jobbing 
work has been transferred to Messrs. Smith, Parfrey & Co., 141, 
Buckingham Palace-road, S. W. 


After to-day the address of the Schattner Electricity Meter Co. 
(Ltd.) will be Tyndale Works, Upper-street, Islington, London, N. 


The Sturtevant Engineering Co. have removed to 147, Queen 
Victoria-street, London, Е.С, 
Messrs. W. A. Baxter and G. D. Impey, electrical engineers, 


trading as Baxter, Impey & Co., have dissolved partnership. Debts 
by Mr. Baxter, who continues, 


Mr. W. E. Gilmore and Mr. W. Little, electrical engineers, 
Fountain-street, Belfast, have dissolved partnership. Mr. Gilmore 


continues. 
BANKRUPTOIES, LIQUIDATIONS, &c. 


The first meeting of creditora of Lewis Benjamia and Ernest 
Benjamin, wire manufacturers, &c., trading as ‘Johnstone, Benjamin 
& Co, 10, Ascham.street, Kentish Town, London, N.W., took place 
recently, when Messrs. B. T. Norton and F. S. Salamon were 
appointed joint trustees with a committee of inspection. Debtors 
attributed failure to pressure by creditors. The business was started 
in 1890, and was continued until Dec. 20 last, when debtora con- 
verted it into a limited liability undertaking, receiving £500 cash, 
and £8,700 in shares and appointment as managing directors. 
Liabilities £7,480, assets estimated £5,912. 

The public examination of Tom Arthur Father, electrical engi- 
neer, lately carrying on business at the Park Electrical Works, 
Speedwell-street, Leeds, took place at Leeds on Tuesday. Liabilities 
£357. 38. 4d., assets £31. 13s. 7d., deficiency £325. 9з. 9d. Bank- 
rupt commenced business six years ago with £600, and attributed his 
failure to excessive rent charged for hire of machinery. The business 
was now being carried on by his brother-in-law and by Mrs. Flather 
as Flather & Co. Examination adjourned. 


F. A. Butler, mica merchant and manufacturer, 6, Comly Bank- 
road, Walthamstow, has been adjudicated bankrupt. The first 
meeting of creditors takes place on March 7, and the public 
examination on April 3, at Bankruptcy-buildings, London, W. O. 

The discharge in bankruptcy of A. G. Inrig, electrical engineer, 
46, White Post-lane, London, E. (trading as the Globe Electrical Co.), 
is suspended for two years, as the assets are not equal to 103. in the E, 
and debtor had not kept proper books. 

The estates of P. Sinclair, electrical engineer, &c., Port Ellen, Isle of 
Islay, N.B. (as a firm and as an individual), have been sequestrated. 

The liquidator of the Phaeton Electrical Co. (Ltd.) (Mr. W. J. 
Ogden, 64, Austin Friars, London, E. C.) announces a first and final 
dividend of 6s. in the £, payable on March 13 and 14, and on any 
succeeding Wednesday, between 10 a.m. and 13 a.m. 

The Electro-Chemical Co. (1900), Ltd, із to be wound-up volua- 
tarily, Mr. R. Shaw acting as liquidator. 


Plant for Sale.—Messrs. Wake and Carr, 123, Victoria-road, 
Darlington, have for sale four sets of vertical агле туре triple- 
Ep engines An advertisement gives additional information, 
and further particulars can be obtained from Messrs. Wake and Carr, 
Darlington, or Mr. Thos. W. Ward, Sheffield. 

An advertisement also contains some particulars of eight large 
locomotive boilers which are for sale. Applications to Messrs, Wake 
and Carr, Darlington, or to Mr. Thos. W. Ward, Sheffield. 

Hull Electric Lighting committee invite offers for four Willans- 
Siemens direct-coupled steam dynamos, together with spare armature 
and other parts, switchboards and accessories. The plant is in 
excellent working order, and may be seen at work by appointment. 
The sale is due to the change to the high-voltage system, and 
tenders (addressed Chairman of committee) must be delivered at 
town clerk’s office, Town Hall, Hull, by noon March 21. Further 

rticulars may be obtained from the city electrical engineer 

Мг. A. S. Barnard), Sculcoates-lane, Hull. See advertisement. 

Burton-on-Trent Gas and Electric Light committee have for 
sale a horizontal compound engine with a single-phase alternator, 
some particulars of which are set out in an advertisement. 
Offers to manager and engineer, Mr. F. L. Ramsden. 


Sale by Auction.—By order of the trustee under the deed of 
assignment made by G. Stegmann, the stock-in-trade and machinery 
of an electrical engineer, office furniture, fittings, fixtures, &c., will 
be sold by auction by Mr. H. W. Smith, at 45, St. John’s-hill, Clapham 
Junction, London, this day, Friday, March 1, at 12 o’clock precisely. 
An advertisement contains some further particulars, and catalogues 
may be obtained from the auctioneer, at the auction and estate 
offices, 7, Featherstone-buildings, Bedford-row, London, W.C. 


Electrical Co.’s Specialities.—Lists Nos. 10 and 15 of the 
Electrical Co.'s main catalogue are now available, and deal respec- 
tively with lampholders and measuring instruments. In the 
former list an infinite variety of holders for all purposes are illus- 
trated and described. A section of the list deals with lampholdera 
for electric signs and illuminations, and another with lampholders 
used in stage lighting. The measuring instrument list includes 
instrumenta for фе апа alternating-current phase meters, dynamo- 
metric wattmeters, instruments for testing insulation, ое adjusters, 
&c., and on page 35 is an illustration showing a cable-testing van 
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fitted complete. The particulars include prices for complete travelling 
testing equipments. 


Electric Drilling Machines.—We illustrate below a stationary 
type of drilling machine with flexible shaft, supplied by the General 
Electric Co., which comprises a small electric motor of the ironclad 
type specially designed for this class of work. The motor is made 
in sizes from а small fraction of a horse-power upwards, and these 
diminutive machines can be worked from an ordinary 16 c.p. lamp 
connection. Other than stationary types of these machines can, for 
ease in working, be suspended from above by means of pulleys and 
counter-weights, each of the machines having a breast rest. Owing 


to the small size of the motor a low voltage is advisable—usually 
65 volts to 110 volts—but the design is suitable for voltages up to 
500. "The number of parts of the machines has been reduced to a 
minimum, and these are interchangeable for the respective sizes, во 
that repairs can be effected with ease and without delay. In order 
to secure comparatively light weight the parts are mostly of aluminium. 


„E. L. B.“ System.—We are informed that a demonstration of 
the system of electric lighting boards and strips owned by Electric 
Lighting Boards (Ltd.) was made recently before the Czar of Russia, 
the Grand Dukes Waldemar, Alexis, and Sergius, and others. A 
careful examination was made by the Czar, and considerable interest 
was shown in the company's systein and its various applications. 


„A. B. O.“ Mechanical Draught System.—The American Blower 
Co., of 70, Gracechurch-street, London, Е.С, have prepared a pam- 
hlet on their “ A. B.C." fan system of mechanical draught for steam 
ilers, and copies can be obtained on 5 The system is 
diagrammatically illustrated, and a view shows an installation of an 
induced draught system with duplicate fans and engines and short 
iron chimney applied to a battery of six large Lancasbire boilers, 
with a fuel economisers combined. | 


Electric Generating Plant.—A circular relating to electric 
enerating plant manufactured by Messrs. Mather and Platt has just 

en issued. 

Messrs, Ernest Scott and Mountain have issued some interesting 
articulars of a large installation recently completed for the 
roughton and Plas Power Coal Co., Wrexham. This is described 

as the largest electric plant in the United Kingdom for endle:s rope 
haulage and pumping, the total power of the plant being 600 H. p. 


“London Manual," 1901 —Edited by Robert Donald. (London: 
Edward Lloyd (Ltd.). 1s. 6d.) "This is the fifth annual publication 
of & useful manual of information concerniny metropolitan public 
bodies, obtained from official sources or officially revised. The editor 
is closely connected with the literature of London municipal life, and 
is conseqt ently in a position to acquire a mass of information and 
Statistics relating to municipal London. The numerous changes 
brought about by the passing of the London Government Act, 
including the establishment of borough councils in place of the 
old vestries, and the widening of the sphere of municipal operations 
in many directions, are fully recorded ia the “ Manual,” which may 
be consulted upon all matters relating to the constitution of the 
numerous public bodies responsible for the government of London 
and Greater London. A few—very few—of what may be termed the 
municipal landmarks of the great city are illustrated, and if 
we have a suggestion to make it is that the numbef of these 
illustrations should be greatly increased in future issues and 
their quality somewhat improved. The price of the “ Manual" 
should be increased to meet this added co:t. London and its 
many disappearing points of interest are of more than local 
concern, and the title of the work under review justifies 
the hope that more attention may be given to these interesting 
points than is now the case, The portraits of the mayors of the new 
boroughs are interesting, and much of the information given is 
useful, but the title seems to demand that something more than 
municipal information should be included within the covers of such 
& work. We have already the * Municipal Year Book," of which 


Mr. Donald is editor. The * London Manual" is much too unimposing 
& work for its excellent title. 


“Power and Lighting Bconomist. This is the title of a 
дота magazine published in New York, which is established to 
eal with the * economic laws and experiences in the fields of power 
and lighting, and to give а general view and review of the whole 
field, especially of new ideas.” The first issue of the magazine is not 
a striking one, consisting mainly of extracts from the electrical 
journals, These extracts бае, for the most part, little bearing upon 
the advertised programme of the new publication. 


Brevets d'Invention.— Senor Henri Hauser, 38, Zorrilla, Madrid, 
Spain, has issued a pamphlet entitled ‘ Bases Fondamentales 
d'une Loi Universelle sur les Brevets d'Invention," in which he 
calls the attention of allconcerned to his proposal that when new 
laws are being made for the regulation of matters relating to patents 
and trade marks, the inventor should be heard, and not only lawyers 
and patent agents. Señor Hauser puts forward a strong case on the 
inventor's behalftemperately, and the pamphlet is otherwise interest- 
ing reading. The right of translation is given, and copies of the 
pamphlet can be obtained for 50c. (5d.). 


Exports of Electrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (inc ш telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from Feb. 20 to Feb. 27, 
with the porta of destination :— 

Africa—Alexandria, £30; Cape Town, £488; Durban, £865; East 
London, £15 ; Suez, £12,500 (telegraph cable) Argentina —Buenos Ayres, 
£490 (telegraph wire)  Australasia— Auckland, £49; Lyttleton, £205; 
Melbourne, £242 ; Perth, £559; Port Chalmers, £53 ; Sydney, £1,763 ; 
Wellington, £221. Brasil Rio Janeiro, £89. Ceylon — Colombo, £70. 
Chii—Valparaiso, £66. China—Shanghai, £48,000 (telegraph cable). 
Denmark —Copenhagen, £14. Germany —Hamburg, £643 (including £609 
telegraph material). —Gibraltar--£80.  Holland— Amsterdam, £25 ; Rot- 
terdam, £19. Hong Kong—£1,175 (telegraph apparatus). Ind ia— Bombay, 
£420 ; Calcutta, £187. Japan—Kobe, £1,412 (telegraph cable). Multa — 
£350.  Mexrico—Coatzacoalco: £75 (telegraph material. Noumunia — 
Braila, £190 (telegraph cable). Nussin – Киге, £6,532 (telegraph cable). 
Siam—Bangkok, £29. Spain — Barcelona, £83 (telegraph material); 
Grenada, £75 (telegraph material). Straits Settlements — Singapore, £11,148 
(including £11,000 telegraph cable). West Jndics--Trinidad, £14. Total 
5 against £10,647 in the corresponding week last year (Feb. 21 to 
"eb. 27). 


— —— A ААО 


COMPANIES' MEETINGS AND REPORTS. 


— d 


Telegraph Construction and Maintenance Co. (Ltd.). 


The thirty-seventh ordiuary general meeting of the members of this 
company was held at the offices, 38, Old Broad-street, London, E. C., on 
Tuesday, under the presidency of Sir Ковевт G. W. Неввент, G. C. B. 

The SECRETARY (Mr. E. Dickens) read the notice calling the meeting 
and the auditora' report, as appended to the balance-sheet. 

The CHAIRMAN said : I conclude, gentlemen, you will take the report 
as read, as you generally do ; and I hope that it is a report that has given 
you full satisfaction. We have for many years past been able to present 
you with а very satisfactory statement of the condition of the company, 
showing it to be thorougbly sound and capable of providiog the proprietors 
with a good dividend ; but on this occasion it is our great pleasure to be 
able to place before you an account of a very much extended sphere of 
operations, resulting in very much larger figures than have appeared in 
any of our balauce-sheets for a great many years. The net profit for 
the year was £100,195, as compared with £82,828 last year ; and after 
paying an interim dividend of 5 per cent., there remains—including the 
amount brought forward—4£131,589 to be dealt with, out of which it 
is proposed to distribute a dividend of £1. 4:. per share, together with a 
bonus of бз. per share, absorbing £56,025, or at the rate of 124 per cent, 
and making, with the amount already paid, 173 per cent., including the 
bonus of 24 per cent., tax free, leaving the substantial sum of £75,564 
to be carried forward. The balance-sheet totals, as you see, have 
at last reached а sum of above £2,000,000 on eich side. We have 
been very actively at work during the past year. We have done 
a great deal of work in every way, laying some considerable cables, 
performing repairs for foreign Governments aud companies, and pro- 
viding store cable for companies to keep in stock for their requirements : and 
олг factories have been fully occupied. They are ia excellent condition. 
The Wharf-road factory lias been somewhat further extended and fur- 
nished with fresh machinery ; and they have both beeu fully occupied 
with work during the greater part of the year under consideration. 
The debts owing by the company are of the usual character ; 
they are all of a limited kind, and are what occur in the 
current transactions of our business. The reserves are considerably 
increased, and this you will at once understand to be desirable 
when you bear in mind that we have been able to obtain the execution of 
the great Pacific cable, which will undoubtedly entail upon us a heavy 
outlay before we can receive a corresponding amount of pay for the work. 
The cable, as you know, has to be complete by the end of 1902—the 
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smaller portions of it by the middle of 1902—во that we have got a long 
period of work and expenditure to get through before we receive the full 
remuneration which that work will bring in when it is completed. I think 
bis will all understand that for that reason it is desirable that we should 

ave our pockets full of money placed in reserve to meet all the expenses 
of that somewhat trying period. The pension fund, you will observe, we 
have increased by a further £10,000. We have now, therefore, in 
hand £20,000 towards the organisation of this pension fund for our 
officers. I think it is the opinion of the proprietors, as well as of 
the directors, that this is the best way in which we can give some 
special remuneration to our staff, which has worked so very industriously 
and effectively during the past few years. The sum we had already 
accumulated of £10,000 was not sufficient to start the pension fund 
on a strong footing, because, although the scheme is a simple one, and does 
not involve any large actual payments from the junior members of the 
ataff, yet it is necessary that their payments should be subsidised and 
assisted by contributions from the company in order to make them 
such as the staff could be fairly called upon to pay. The scheme, 
as I told you on a former occasion, is generally of this nature— 
that a junior clerk coming in, receiving at the rate, say, of £100 a 
year, should pay £10 in his first year, which would entitle him to a pension 
of £5 on his retirement at the age of 65, and that each year he should pay 
an increased rate of contribution and that a corresponding increase should 
be made to his pension at the end of the time. I think we shall be 
able to start that if you approve, as no doubt you will, our strengthening 
the pension fund. The ships are in excellent condition, and have all been 
actively employed in various directions. All our ships bave done good work, 
and the “ Anglia" bas almost exceeded her previous work, and is almost 
always doing record work. The officers in charge of the ships, as well as the 
officials at both our factories, have merited the very high approval of the 
directors, and I am quite sure you will feel, as we do, that their energies have 
contributed very largely to thesuccess of the company. I do not know that I 
have anything very special to say to you unless any question should be asked ; 
but if you should wish for any further explanations we shall be happy to 
give them to you. I now propose— 

“ Resolved that the report and accounts of the directors to Dec. 51, 1900, 
submitted, to this meeting, be and the same are hereby received and adopted, 
and that a dividend of 24s. per share, toycther with a bonus of 6s. per share, 
making а total of 30s. per shure (in addition to the 128. per shure interest or 
interim diridend paid to June 30, 1900), be paid upon all shares of the 
company for the year ending Dec. 51, 1900, and that such dividend and 
bonus be puid free of income tax.” 


Sir JAMES PENDER, Bart., seconded the resolution, which was 
carried unanimously. 

On the motion of Sir J. PENDER, seconded by the CHAIRMAN, the 
retiring directors, Admiral Sir Anthony H. Hoskins and Mr. Colin F. 
Campbell, were re-elected ; and the auditors, Mr. John Gane and Mr. 
Patrick A. Glegg, were afterwards re-appointed. 

Mr. GIBSON then proposed a cordial vote of thanks to the chairman, 
directore, secretary, and staff for their management of the company’s affairs 
and for the good report which had been placed before the shareholders. 
Their company enjoyed no privileges in connection with the work they 
undertook to carry out, but were open to competition, and therefore the 
shareholders must assume that the extended business announced to them 
that day was attributable to the skill, industry, and constant perseverance 


of those who managed the affairs of the company. He had been a share - 


holder for a great many years—from nearly the beginning of the company 
—and he greatly appreciated the services of all who were connected with 
the conduct of the business. 

Mr. BARNES seconded the motion, which was carried unanimously. 

The CHAIRMAN : On behalf of my brother directors and myself, and 
also on behalf of the staff, I thank you very cordially for the generous 
expressions which Mr. Gibson has used, and for the manner in which you 
have received his proposal to thank us. We have had a hard time, particu- 
larly the officers and the employés, who are working sometimes night and 
day at our factories. It does require constant watchfulness to get work 
and to carry it out, and we hope not to diminish our energies in any way, 
knowing that we have your kind approval. 

The proceedinga then terminated. 


W. T. Henley's Telegraph Works Co. (Ltd.). 


The twenty-second ordinary general meeting of this Company was held 
а (Thursday) at Ње Cannon-street Hotel, under the presidency of 

r. SYDNEY GEDGE. 

The SECRETARY (Mr. A. E. Salmon) having read the notice calling the 
meeting, 

The S OHAIRMAN said: Gentlemen, a perusal of the balance-sheet 
will show you that it requires no large amount of courage on the part 
of your Directors to meet you to-day. We have to put before you 
a balance-sheet which, I think, has had no rival among the balance- 
sheets of similar companies in the course of this year, and we feel 
that we may look you in the face with а little courage, perhaps, and 
not be afraid of the comments you wil make upon it. There is 
nothing new in it ; it follows the old lines. It mentions the facts in tlic 
plainest and clearest way, во that "he whe runs may read” and know 
the position of t' c company. At the foot of the balance-sheet you 
will find an eacelle:.t certificate from the chartered accountants who 
act as your auditore, who have borne in mind the new and some- 
what stringent Act of Parliament passed last session with respect 
to companies. You will find that everything required by the act 
has been done by the Board, and is certified to by the auditors as 
being correct. Very great pains have been taken by the Directors in 


preparing the accounts, and in taking care that the profit and loas account, 
especially, shall not overstate the doings of the Company. I may say that 
in arriving at the gross profit of £99,001, we set aside more than sufficient 
to cover all risks of every kind with respect to contracts in existence. 
No profit is taken into account which has not been actually earned, 
and every pos-ible liability bas been considered, and amply sufficient 
reserve made out of our receipts to meet those liabilities ; I mean such 
liabilities as we incur in the shape of guaranteeing cables laid for the better- 
ment, the impr ovement, or the lighting—or, I should say, in introducing 
the electric light, or telepboaes, and things of that kind. Where we have 
any liability in the shape of guaranteeiog the good working for a time—for 
& limited time—the amplest provision hasbeen ma de before we arrived at 
the gross profit. I may say that we have resisted the temptation, at tlie 
commencement of the new century, of putting down those profits at 
£100,000. I think that we could have done so with a good conscience, 
but we have left it at £99,001— £90,000 for the old century and £1 with 
which to start the new century; and I hope that those who survive and 
see the end of the new century will have equally good results to con- 
gratulate themselves upon as we have tojcongratulate ourselves upon the 
position which the Company has attained in this first year of the twentieth 
century. There is really nothing else, I think, to state with respect to 
the report. We Lave come, as you see, to the melancholy fact that we are 
going to pay 20 per cent.; but do not let our rivals suppose that, because 
that 20 per cent. is paid on the small nominal capital of £175,000 that 
that is all our capital. There is more—considerably more—capital invested 
in the business. There is £175,000 of preference shares, and there is also 
the considerable premium which has been obtained by the issue of ordinary 
shares from time to time as required. Looking back, and comparing the 
accounts this year with those which we submitted last year, you will see 
that tbere is an improvement in every particular. On the debit side of 
the balance-sheet you will see that the ordinary capital has increased 
by £25,000; but that £25,000 produced £50,000 for the coffera of the 
society. The whole of the new capital of £25,000 was taken up by 
the shareholders at 100 per cent. premium, and therefore that £25,000 
produced £50,000. The preference shares have been increased from 
£150,000 to £175,000 at par, and the capital again was placed among the 
shareholders or their friends or nominees. There is nothing at all, I 
think, to observe with respect to {һе creditors; but when we come to 
the reserve account you will find that the amount as per last balance- 
sheet was £42,500. We are adding to it the £25,0C0 received by the 
issue of the new ordinary capital and we are proposing to transfer 
to it from profit and loss account £11,000. Last year we transferred only 
£10,000 to the reserve account out of profits, As to the next item of 
£1,000 for sinking fund, it is the first year in which such an item has 
appeared. You know that we have £50,000 of debenture stock to be repaid 
by degrees, a sum of £1,000 a year being set aside from the profits, and also 
the interest, payable on all tbat has already been redeemed. That is to say, 
the £50,000 of debenture stock is nominally kept alive, but year by year so 
much as has been redeemed is taken as belonging to the trustees for the 
debenture-holders, to whom the interest is paid; and that interest, in 
turn, will go at the end of the year towards redeeming the amount. The : 
reserve under the cable-repairing contract (that is, the Bahamas cable) 
increases every year. In former years it has increased by £700 a year and 
accumulations, This year it is but £350 and accumulations, because, аз 
the stock exceeds in value £6,000, half of the annual sum of £700 paid 
by the Government of the Bahamas is now paid to us in cash, and forms 
part of our profits and so long as the amount is over £6,000, that 
will continue to be done. If there should he any call on that repairing 
fund for repairs, and it should be reduced below the £6,000, the whole £700 
will again go to the capital of the fund for investment, until it again arrives 
at a sum exceeding £6,000 ; but if the cable goes on as well as it has done 
during the whole course of its existence, there will be no demand on the 
fund which cau by any possibility so reduce the amount, because hitherto 
nothing has had to be spent on anything connected with the submarine 
cables. A few pounds have had to be spent every year on some little 
matters connected with the landline or the huts, but is a mere 
bagatelle, and scarcely worth talking about. We show at the end of 
this side of the balance-sheet the balance at credit of profit and loss 
general account; and as against £37,140 shown last year, we have now 
£53,890. If we turn to the other side you will see that our free- 
hold land, buildings, &c., after writing off depreciation, is valued at 
£21,700 more than it was last year; and as we have spent £25,000 
odd hundreds in addition, you will see clearly that we have not over- 
estimated the value. The stock-in-trade, including expenditure on orders 
іп hand—taken, as I have already said, without estimating any profit—is 
£50,000 more than it was last year. The debtors are about £10,000 
more, and the bills receivable are rather less, Cash at bankers, owing 
to our having issued new capital, is £22,000 more. All that, I think, showa 
a very healthy balance-sheet. Wethen come to the profit aud loss account, 
and there you find that the gross profit has risen from £75,000 to £99,000; 
and the net profit — the balance carried to profit and loss general account — 
is £66,411 this year as against £40,511 last year. [In everything you 
see a decided improvement; and 1 think that, without troubling you any 
more with details, we can come to the very excellent and admirable 
result —namely, that last year we paid 15 per cent., which took £16,500, 
and this year we pay 20 per cent., dividing £25,467 among the ordinary 
shareholders, and £5,712, as against £2,086, among the preference share- 
holders—a result on which we may mutually congratulate each other. 
I ought only to add one word. We could not have presented this 
agreeable result but for the unremitting attention and skill and energy of 
Mr. Sutton and Mr. Hatton, aud but for the manner in which they have 
been cordially supported by the staff who work under them aud under 
the Board. I now move the adoption of the report and accounts. 

The EARL OF GALLOWAY seconded, and the motion waa carried 
unanimously. 
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A resolution that the dividends recommended by the directors be 
approved was also carried unanimously. 

The retiring Directors, the Earl of Galloway and Sir Henry M. Stanley 
апа the retiring auditors, Messrs. Ball, Baker, Deed, Cornish, & Co., were 
afterwards re-elected. 

On the motion of Mr. LAMONT a sum of £500 was next voted to the 
Directors beyond their fixed remuneration. | 

The CHAIRMAN, in acknowledging the vote, stated that he had 
omitted to mention one point. Last year the Directors spoke of the possi- 
bility of their having to raise further capital, for which the shareholders had 
already given them powers, They thought at the time that they might have 
to raise capital, particularly as they had hoped to get а share of the Pacific 
evble. That work had, however, been obtained by their great rival, and this 
Company had no share init. That occasion for raising capital had, therefore, 
not arisen, and there was no desire on the part of the Directora to “ water " 
the capital in any way by issuing more than they thought necessary. 
They raised their first additional capital of £30,000 at par, for the next 
issue they got 60 per cent. premium, the following £25,000 was raised at 
8) per cent. premium, and for the last issue they got 100 per cent. 
premium. If the Board should have occasion to raise the £25,000 of 
ordinary capital which they had the power to raise, they hoped that they 
might get even more than 100 per cent. premium. 

Mr. LAMONT afterwards proposed a hearty vote of thanks to the 
managing director, the secretary, and staff in London and at the branches 
at home and abroad, and also to the chief engineer and his staff at the 
works for their services in the past year. 

Mr. COOPER, in seconding the motion, expressed a hope that the 
Directors would at their next meeting take into consideration the question of 
voting some increased remuneration to the staff for their successful services. 

The motion was carried unanimously. 

The MANAGING DIRECTOR (Mr. George Sutton), in acknowledging 
the vote, said that with respect to Mr. Cooper’s remark as to the payment 
of the staff, it had been the custom of the Board for many years—even in 
the bad times when no dividend was paid—to consider the whole liat of the 
Company’s servants, and, where it was considered that they deserved it, 
to increase their salary or in some cases to grant small bonuses. The 
shareholders might depend upon it that the s'aff were well looked after. 
It was well known that the success of a company must largely depend 
on the loyalty and the services of its permanent staff, and he was glad 
to say that the Company had such a staff. As regarded the work 
done by the Company, he believed that, so far as submarine work 
was concerned, last year was the best the Company had ever bad. This 
was а class of work which had less risk than the laying work, aud it 
was the kind of work they liked best. He might take that opportunity of 
saying—and he was confident that the shareholdera would like to be 
assured of the fact—that the production of the balance-sheet and the 


"splendid accounts submitted were not due to any abnormal conditions. 


Their business was done on the merit of the work they turned out, and he 
therefore thought that they might hope that the present position of the 
businees would be maintained. This year the Company had attained its 
majority ; it was 21 years old this month, and on its 21st birthday they 
had paid their first golden dividend—one sovereign on every ordinary 
share. 

A vote of thanks to the Chairman brought the meeting to a ciose. 


Westminster Electric Supply Corporation (Ltd.). 


The ordinary general meeting of the shareholdera of this corporation 
was held on Wednesday, under the presidency of the Right Hon. Lord 
SuFFIBLD, K.C.B. 

The SECRETARY (Mr. Frank Iago) read the notice calling the 
meeting, and the report of the directors was taken as read. 

The CHAIRMAN said: I regret that there is a reduced dividend 
on this occasion, for although we have added to our circuits over 48,000 
lamps during the 12 months, we have, like a!l other usera of Welsh 
steam coal, been very hard hit by the great rise in price. Our profits are 
also affected by the rebate made to consumers taking their supply at 200 
volts, and by a considerable increase in rates and taxes. During the year 
ordinary share capital to the amount of £148,100 has been issued at par to 
theshareholders. A large proportion of this sum has been expended on the 
joint undertaking of the St. James’ and Pall Mall Company and this 
corporation in the purchase of lands and erection of works at North Bank, 
Marylebone. This capital must necessarily, until the opening of the works 
for supply purposes, remain unremunerative, You will have been pleased 
to learn that the Directora have at last come to an agreement for lighting 
the whole of St. George's parish. The question of provision of further 
capital as it becomes necessary will be considered by the Board in due 
course. I do not think there are any other matters to which I have to 
draw your attention and I therefore now move 

“ That the report and accounts for the past year be received and adopted.” 

Mr. BOULNOIS, M.P., seconded the motion. 

Mr. E. P. S. REED: Can you give us some information as to the date 
when the Board expect the works now being promoted by this Company 
and the St. James’ Company to be ready ? 

The CHAIRMAN : I will ask Prof. Kennedy to answer your question. 

Prof. А. B. W. KENNEDY, LL.D., F.R.S., M.Inst.C.E. (engineer-in- 
chief): The plaut for the central station is on order, aud a great deal of it 
is actually completed, or very nearly so. The section that is absolutely 
necessary for our working has been arranged to be put up in our station 
here, and we shall get the benefit of that next winter. The building at 
North Bank will not be ready in time ; it is expected to be ready about 
August twelvemonths, so as to meet the demand in the winter after next. 
The plans are prepared, the excavations are being made, and the work is 
going on to that extent, but the building will take a long time. The 
directors thought it better to take the plant and put it here in our own 
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building, and it can be removed afterwards. With regard to the effect of 
the increase in the cost of coal on our accounts, the total difference in cost 
has been 0:28d. per unit, but our actual increased cost is only 0 23d., во 
that we have saved in other matters. 

The motion was then carried unanimously. A resolution approving the 
dividend at the rate of 11 per cent. per annum for the past half-year was 
then passed. 

Lord Suffield and Mr. R. W. Wallace, K.C., were unanimously re-electe1 
directors, and a hearty vote of thanks to the chairman, directors, and staff 
concluded the proceedings. 


Electric Resistance and Heating Co. (Ltd.). 


An extraordinary meeting was held on Tuesday to consider a resolution 
to the effect that, it having been proved to the satisfaction of the meeting 
that the company could not, by reason of its liabilities, continue its 
business, it was advisable to wind-up the same voluntarily. 

The SECRETARY (Mr. W. Chaplin) having read the notice calling the 
meeting, 

The CHAIRMAN (Mr. Cyril Wanklyn) said the board felt as deeply 
disappointed as any shareholder at the necessity of having to take the step 
now proposed, but by continuing the business with little or no capital they 
were incurring a heavy moral, and perhaps alao, a legal responsibility. The 
liabilities at present amounted to between £1,500 and £2,000, and it was 
doubtful if the assets, apart from the patents, by which he meant such 
assets as could te immediately realised—plant, tools, and small movable 
property of that sort—would cover the amount of the liabilities. The 
company's working capital should have been in cash £17,500. Of this 
£5,500 had gone principally in patent fees, law expenses, and plan“, 
without which it was impossible to start manufacturing their patent 
material, They then had another £5,500 left, and that was the only sum 
that they had had to spend on the actual manufacture of the {processes 
and the development of them to the particular objects for which they had 
been invented. This shortness of working capital was the principal 
reason why the position of the company was what it was to-day. 
Another important reason was one which the board had realised 
only after a cerrtain amount of experience of working the patents, 
and that was that the process was undoubtedly represented t» 
them to be in a more advanced stage than they found to be actually the 
case when they came to test it by putting it into actual practice. H» 
would mention only two or three respects in -which they had been dis- 
appointed with the invention. The first was the question of sparking. 
The board were given to understand by experts’ reports that this resist- 
ance would work, as it was called, sparkless—that there would be no 
danger from sparking. When they tested the first of their ring resist- 
ance they found that far from being the case. Таеу now had a ring 
which had been tested within the last few days, and which showed that 
the defect of sparking had been entirely overcome. Another defect from 
which they might fairly have expected that the invention would have been 
free, was that of jumping. One of the reports which were published con- 
tained the following statement with regard to this point: — With the 
patent resistance there will be not only an absolutely imperceptible grada- 
tion of the resistance, but it will be possible to regulate to a much greater 
nicety.” When the board came to put the first ring resistance under the 
test they found that that was not the case. They found, in fact, that ths 
instrument with whichjthey were tested as a sliding contact moved round 


the ring, giving jumps the whole way round, and on inquiry the directors 


found that this was not due to any inherent defect in the material, but 
simply because their manager, for some reason or other, had not 
built the ring аз а continuous whole, but had built it in sections. 
The ring appeared to be a continuous solid body, but it was 
not so. That also had [now been got over. The very ring to which 
he had just referred showe 4 no defect of that kind, but was one continuous 
homogeneous whole from start to finish. The third and last defect to 
which he wished to call attention was that of heating. Here, again, they 
were told it was proved that the strength of this material (this company's 
material) could not be influenced by the repeated application of red heat," 
and, finally, that the constant subjection to current producing very high 
temperatures for several days could not deteriorate it." As regarded 
deterioration generally from the application of red heat, he could not 
express an opinion, because they had not been in a position to put rings 
under sufficiently lengthy testa, but he could say emphatically, that not 
the ring to which he had referred as having been recently tested, but two 
previous ones, got red hot under a not particularly lengthy trial. Th‘s 
was especially the case with arc-lamp resistance, thereby renderiag them 
not only dangerous but liable to speedy deterioration when used for a 
length of time. These were three points out of many, all of which had had to 
be dealt with, and the overcoming of these defects had meant the expeadi- 
ture of a considerable sum. He did not regard the present position of the 
undertaking‘as hopeless. In fact, since the production of the company’s last 
ring the prospectsappeared to be infinitely better than they were some months 
ago. It was possible the shareholders might reproach the directors for an 
error of judgment in having launched this thing before the time when it 
was a commercial success. He was afraid that they did so, but if the 
board made a mistake it was in excellent company, because a firm of such 
standing as Ganz & Co., of Buda Pesth, were led away by the reports sub- 
mitted to them and the test they made for themselves. If the resolution 
were passed he hoped that it would be possible to make arrangements 
whereby the business could still be carried on, and if such arrangements 
were made he felt sure—although he did not wish to be understood a3 
giving any guarantee in the matter—that every possible means would be 
taken to preserve the interest of every shareholder in this company repre- 
sented by a cash payment. The vendors, who were largely foreigners, 
received a large sum in cash, but they had never come forward to assist 
the company with a single penny. 
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Capt. ВАХ said he had shown the company's material to а great number 
of engineers, all of whom had been taken with it. He believed that if the 
company had been provided with sufficient working capital they would by 
this time have come very near to & great success, and he believed still 
that there?was a great succees in store for the process. Some friends of 
bis, whom he had approached with a view to their providing further 
capital in order to put the thing ona proper basis, said that they could not 
be loaded up with a lot] of foreign shareholders holding vendors’ shares. 
Therefore, though in the firat instance it might have seemed more desirable 
not to wind-up with reconstructing, the board had after mature considera- 
tion, come to see that it would be better to wind-up the whole thing and 
start de noro. 

The resolution was carried. 

On the motion of the chairman, seconded by Mr. Guedella, a resoluticn 
was afterwards passed appointing Mr. Chaplin (secretary) as liquidat« r. 


British Insulated Wire Co. (Ltd.). 


The ordinary general meeting was held at Liverpool on Monday, the 
chairman (Mr. W. MaRRINER BRIGG) presiding. 

In moving the adoption of the report, which appeared in our last issue, 
the CHAIRMAN said the gross profit for the year had been a pleasant 
eurprise to the directors. In view of the development during the last two 
years of electrical undertakings, whicb, of course, meant increased com- 
petition, which in its turn usually represented a larger turnover and less 
profit, he was glad to say that in the case of that company the profits had 
been fully maintained, and, indeed, increased. Last year a bonus of 
5 per cent. had been paid, in addition to the dividend, but that was under 
exceptional circumstances ; large profits had been made, and it had been 
decided to make a further issue of capital, but the shareholders at that time 
had preferred that the profits should be fully divided amongst the existing 
shareholders, and should not be left for division amongst those who might 
subsequently come їп; therefore it was that the bonus of the previous 
year had not been repeated on the present occasion. The company required 
all the strength it could possibly get, for they had a great amount of work 
in band and in prospect ; further, the directors deemed it very desirable to 
establish a strong reserve, which now amounted to £200,000, this having 
been created to the extent of £177,000 by the premiums of the new shares 
issued last year, and by the sum of £22,400 now proposed to be transferred. 
Referring to the investments, these had been most carefully considered in 
the best interests of the company, and had been the means, as it was 
intended they should be, of obtaining for the company valuable contracts, 
The investments were now worth much more than were given for them. 

Ald. SNAPE, J.P., seconded the motion, and said the past year had 
brought to the company a larger amount of business than they had known 
in any previous year, and also the largest amount of profit. In both 
respects they had broken the record ; he must congratulate the shareholders 
upon the astounding growth of business which had characterised the 
progress of the company. Looking at present conditions and bearing in 
mind that on every hand electrical enterprises were increasing to an 
enormous extent, he thought there was every reason to anticipate that 
the company would get as fair a share of work in the future 
as they had enjoyed in the past. One notable feature of the com- 
piny's working was that it made practically no bad debts. The work 
of the company was likely to increase because not only was the 
Government extending its trunk telephone service by means of under- 
ground cables, but municipalities were following suit; and iu Liver- 
pool, owing to recent accidents, the National Telephone Co. were 
actively engaged in transforming their overhead into an underground 
system. The company had also valuable connections with Australia and 
other colonies, and from a recent visit he had paid to Australia he could 
testify to the rapid growth of certain cities and the widespread develop- 
ment of electrical tramways and other organisations offering a market for 
the products of the company. Some of their investments had been, for 
business reasons, placed in these colonial undertakings, and he, for one, 
anticipated that the result would ultimately be a very considerable profit 
to the company. 

The motion was carried unanimously. 

Mr. Ald. SMITH moved that the dividends set out in the report 
be declared, and said that business men would approve the policy of the 
directors in strengthening the reserve, which would permanently increase 
the value of the shareholders' investmenta. 

The retiring directors, Messrs. Marriner Brigg and S. Z. de Ferranti, 
were re-elected, and the auditors re-appointed, after wbich a cordial vote 
of thanks to the chairman and directors was passed unanimously. 

Mr. J. B. ATHERTON, in responding to the resolution, reviewed the 
history of the company and referred to the time in its early days when, 
having started with a capital of only £20,000, it was very near expiring. 
It had, however, pulled through, and its present important position was 
а source of great gratification to the directors. 


Chelsea Electrictity Supply Co. (Ltd.) 


The directors’ report for the year ended Dec. 31 last states that in 
consequence of the high price of coal there has been a considerable increase 
in the cost beyond the provision made in 1899 to meet the expected extra 
outlay. An appreciable diminution in the revenue per unit sold bas also 
been caused by the reduction in the price to consumers on the 200-volt 
supply, which it was deemed advisable to make in the latter part of 1899. 
lhi:rreduction has, however, been gradual, as it depended on the change 
oy consumers to the higher pressure ; it has resulted in bringing increased 
custom and inducing a somewhat freer use of the current. The number 
" lamps connected on Dec. 51 was 145,877, ап addition of 16,410 during 
the year. 


In October an allotment of 14,000 ordinary shares, at £6 per share, waa 
made pro rata to the shareholders, and at Dec. 31 allotments of 9,805 
shares had been taken up. The balance of premium received in 1900, after 
deducting cost of issue and certain exceptional expenses, has been carried 
to reserve, which now stands at £56,622. 13s. Ба 

£3,000 had been added to renewals and depreciation fund out of the 
net revenue. After deducting this and interest on debenture stock 
(£6,750) there remains a balance of £11,370. 17s., which is to be applied as 
under :—Interim dividends on preference and ordinary shares to June 30 
last (£5,150) ; dividends on 6 per cent. preference shares, and of 6 per 
cent. per annum on the old ordinary shares (making 54 per cent. for the 
year), and of 54 per cent. per annum on the 9,805 new ordinary shares 
from due dates of instalments to Dec. 31 (£6,099), leaving £121. 17e. to be 
carried forward. 


Metropolitan Electric Supply Co. (Ltd.). 


The report of the directors of this company for the year ended Dec. 31, 
shows the capital expenditure to have reached £1,417,805. 8s. 11d., an 
increase during the year of £173,551. 7s. 5d. The principal items of 
expenditure were for the works at Willesden, and for the extension of the 
low-tension system. During the year the capital has been increased by the 
issue of £125,000, balance of 34 per cent. mortgage debenture stock, and 
of 15,000 ordinary shares of £i each to the shareholders at par, this 
being the balance of the company's authorised share capital. 

The gross revenue amounted to £209,420. 6s. ld., compared with 
£179,190. 1s. 10d. in 1899, an increase of £30,230. 4s. 5d. The cost of 
generation, which in 1899 was £90,419. 7s. 1d. amounted in 1900 to 
£106,009. 4а. 9d., an increase of £15,589. 178. 8d. 

To meet the rapidly increasing demands for current a fourth steam 
generator of 1,500kw. capacity is in course of erection at Willesden, and а 
fifth machine of similar size has been ordered and will be erected in the 
courae of the coming summer. 

During the year negotiations took place with the Marylebone veetry for 
the sale to them of the company's West London (Marylebone) undertaking. 
A provisional agreement, subject to approval of the veatry and shareholders 
respectively, was entered into on fair and reasonable terms. "Tbe agree- 
ment was approved by the vestry in August, but in October the vestry 
decided that the resolution approving the agreement should not be 
confirmed. | : | 

The balance to credit of revenue, before providing for depreciation, is 
£78,500. 10s. 5d. The directors have set aside £14,000 as an addition to 
depreciation and reserve, which now amounts to £78,422. 5s. 10d., carrying 
to credit of net revenue £64,500. 10s. 5d. which, with the balance brought 
forward and other receipts, makes а total of £71,840. 18s. 9d. After 
deducting debenture апа share interest and other charges, there remains 
a balance of £27,841. 1s. 3d. An interim dividend of бв. per thare on the 
ordinary sbares was paid on August 11 (absorbing £25,500), and the 
directors recommend a further dividend of 6». per share be now paid, 
making the distribution for the year at the rate of 6 per cent., together 
with the proportionate payment of 9d. per share on the new shares, This 
will absorb a further £26,016. бв. 9d., and leave £1,824. 148. 6d. to be 
carried forward. The directors consider this result satisfactory, baving 
regard to the high price of coal generally, especially during the last three 
months of the year. 

The number of 8 c.p. lamps supplied by the company increased during 
the year from 500,000 to 870,000. The number of lamps now connected 
is 578,000, and the applications show no signs of decrease. 

The company's engineer reports that the stations, machinery and plant 
have been maintained in a satisfactory condition. 


Charing Cross and Strand Electricity Supply 
Corporation (Ltd.). 

The directors’ report for the year to Dec. 31, states that the working of 
the company has been satisfactory. | 

West End Areas.—Building extensions at Lambeth station have been 
completed, and the entire site is occupied by the fully-equipped generating 
station. The sub-station buildings at Short's-gardens have been completed 
and partially equipped: 1,500kw. in motor generators and 400kw. in 
batteries have been installed. The plant and machinery at all the stations 
have been maintained in a high state of efficiency. The increased business 
bas necessitated the erection of a further sub-station for the West-end 
areas, and a site has been acquired in St. Martin's-lane for this purpose, 
while offices are being built to accommodate the staff necessary to carry 
on the general business of the corporation. : | 

City Arca.—An act empowering the corporation to acquire land and 
erect generating stations at Marsh Gate-lane, Bow, has been passed. This 
act empowered the corporation to supply electric energy in bulk to certain 
tocal authorities iu the East-end. The site acquired under this act con- 
sists of 74 acres of freehold land. Sites for sub-stations have been secured 
at Fenchurch-street and Ludgate-hill. Building operations are in progress 
on these sites, and negotiations are proceeding for other sites. Motor 
generators and batteries are being installed at Ludgate-hill sub-station, 
and supply is already given from that station to part of the City ares. 

The growth of the corporation's business in all its areas bas been satis- 
factory. The equivalent of 39,431 additional 8 c.p. lamps (36,004 in the 
western areas, 5,427 in the City area) have been connected, making 
222,120 lamps now connected, while negotiations are proceeding in the 
several areas for a supply to nearly 50,000 additional 8 c.p. lamps, of which 
а large proportion are in the City area. There have been 22 miles added 
to the mains in the West-end areas, and 27 miles in the City area, making 
the total mains laid 174 miles. The units sold during the year show an 
increase of 995,132 over those sold during 1899. 
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The increase of gross revenue from sales of current in 1900 over 1899 
was £15,962, compared with an increase of £10,715 in 1899 over 1898, 
i. e., an increase of nearly 50 per ceut. This satisfactory result of the 
year’s trading would have been even more satisfactory but for the price 
of coal (an increased expenditure of nearly 50 per cent. over 1899), 
the serious loss of income due to the fire at Maiden-lane station in March, 
and the further consequent heavy distribution losses pending the геш- 
statement of damaged plant and machinery. The flre loss on capital 
account is being written off share premium. 

£73,670. 16s. 10d. has been lent to the Charing Cross and City Electric 
Co. on account of £200,000 authorised. 

The net earnings have amounted to £29,517. 1s. 5d., £2,182, 2з. 9d. has 
been paid as interest on debentures and temporary loans up to Dec. 51, 
and £10,625 was distributed as interim dividend (at the rate of 8} per cent. 
per annum) for the half-year to June 30. There remains £16,709. 18s. 6d., 
which, with £4,541. 138. 10d. from last account and £1,161. 4s, 7d. 
received for interest on advances, makes £22,412. 16s. 11d. The directora 
recommend the payment of the dividend on the 44 per cent. preference 
shares (£7,052. 1s.), and a dividend at the rate of 93 per cent. for the halt- 
year to Dec. 31 on the ordinary shares (making 9 per cent. for the year) 
(£11,875), leaving to be carried forward £3,485. 158. 11d. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. (LTD.)—A 
shareholders' meeting was held yesterday, under the presidency of Mr. H. R. 
Beeton, who said there had been a growth of the business, with an all- 
round increase in the expenditure, although had it not been for the higher 
price of fuel, the works cost would have been the lowest they had yet 
achieved. As it was, however, it compared favourably with that of any 
similar station with the same output. During the past year the renovation 
of their station had been completed by disposing of the last instalment of 
their antiquated plant. To do this nearly £27,000 had had to be written 
off capital account from first to last, but the company now had practically 
a brand new engine-house, which was equipped with the most modern plant, 
and for many years they would reap the fruit of this in economy of produc- 
tion. By substituting vertical for horizontal plant so much addition had 
been made to the floor space of the engine room as to postpone for a long 
time the necessity for building а new station. It was proposed to increase 
the ordinary and preference capital to £100,000 each. The object of the 
issue was not only to provide for immediate capital requirements, but also 
to redeem the debenture stock, which in the present circumetances of the 
company was carrying too high a rate of interest, The directors’ report 
was adopted. 
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NEW COMPANIES, STATUTORY RETURNS, &с. 


ARON ELECTRICITY METER (LTD.)—The annual return to Dec. 27 gives 
the capital as £250,000, in £1 shares (125,000 preference), of which 
125,000 ordinary and 124,896 preference have been taken up. £1 per 
share has been called up on the preference shares, and the ordinary shares 
are considered as fully paid. 


BULLERS LIMITED— The annual return to Dec. 7 has been filed. The 
capital is £400,000 in 20,000 preference and 20,000 ordinary shares of 
£10 each, of which 15,000 preference and 15,000 ordinary shares have been 
taken up. £10 has been called up on each of 15,000 preference and 7 
ordinary, and £150,070 has been received ; 14,995 ordinary shares are 
consid »red as fully paid. 

CENTRAL ELECTRIC SUPPLY CO. (LTD.)—The annual return to Jan. 1 
has been filed. The capital is £100,000 in 20,000 shares of £5 each, all taken 
up. £3. 2s. 6d. has been called up on each of 19,692, £1 on each of 500, 
and £5 on each of 8 shares. £61,877. 103. has been received. No mortgages 
or charges. | 


DIRECT UNITED STATES CABLE CO. (LTD.)—The annual return to 
Feb. 12 gives the capital as £1,500,000, in 65,000 shares of £20 each, 
60,710 of which have been taken up. £1,214,200 is considered as paid. 
No mortgages or charges. 

ELECTRIC RESISTANCE AND HEATING CO. (LTD.)—In the annual 
return to Jan. 1 the capital is given as £120,000, in £1 shares, 105,950 of 
which have been taken up. £1 has been called up on each of 41,450, and 
£43,587. 10». has been received, including £2,137. 10s. paid on 8, 550 for- 
feited shares. 62,500 shares are considered as fully paid. No mortgages 
or charges. (See report of shareholders' meeting on another page.) 


GENERAL ELECTRIC CO. (1900) (LTD.)— The annual return to Jan. 51 
gives the capital as £800,000 in £10 shares, 50,007 of which have been 
taken up. £7. 103. per-share has been called up on 18,000 and £10 per 
share on 7 shares, and £168,177. 103. has been received, leaving 
£11,892. 103. uncalled. 32,000 shares are considered as fully paid. 
Mortgages and charges £200,000. 


KALGOORLIE ELECTRIC POWER AND LIGHTING CORPORATION (LTD.) 
—The annual return to Dec. 24 gives the capital as £225,000, in £1 shares, 
175,000 of which have been taken up. 10s. per share has been called up 
on 150,000 and £57,305. 0s. 9d. has been received, leaving £17,694. 19s. 54. 
in arrears. 23,000 shares are considered as fully paid, No mortgages or 
charges. 

NERNST ELECTRIC LIGHT (LTD.)—From the annual return to Jan. 2 
it appears that the capital is £320,000, in £1 shares (140,000 preference), 
all of which have been taken up. £1 per share has been called up on 
115,000 and £114,711. 5s. has been received, leaving £288. 153. in arrears. 
£235,000 is considered as paid on 180,000 ordinary and 25,000 preference 


shares. £231. 5a. has been paid on 520 forfeited shares, No mortgages 
or charges, 


2814. per oz. (Feb. 28). 
97,7; —97,°; for account; 23 per cent. 961—971 (Feb. 28). Consols Pay Day 
March 1. 
Days, Mar. 15 and 27; Pay Day, March 14; Mining Share Carry-over 
Days, Mar. 11 and 25. 
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PEARSON PIRE ALARM SYSTEM (LTD.) —The annual return to Jan. 11 
has been filed. The capital is £150,000, in £1 shares, all of which have 
been taken up. £1 per share has been called up on 24,507, and 18. per 


share on 5,700 shares, and £24,592 has been received. 119,993 shares are 


considered as fully paid. No mortgages or charges. 
PACIFIC AND EUROPEAN TELEGRAPH OO. (LTD.).— The annual return 


to Dec. 19 gives the capital as £100,000 in £10 shares, all of which have 
been taken up. £4 has been called and paid on each share. 


PERTH ELECTRIC LIGHTING CO. (LTD.)—According to the annual return 


to Dec. 30 the capital is £1;000, in £1 shares, seven of which have been 
taken up. No calls. 


PERU TELEPHONE CO. (LTD.)—According to the annual return to 


Jan. 14 the capital is £100,000 їп £5 shares, seven of which have been 
taken up. No calls have been made. 
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CITY NOTES. 
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MEMORANDA.— Bank rate 4 per cent. (since Feb. 21, 1901). Price of silver 
Consols (24 per cent.) 9776-971 for money, 


Stocks and Shares Continuation Days, Mar. 12 and 26, Ticket 


CAVERHILL AND WHITEWELL TRAMWAY СО.—А% the annual meeting 


last, week, a resolution that the agreement, between the company and the 
British Electric Traction Co., Ltd., dealing with the proposed adoption 
of electric traction for the Caverhill and Whitewell tramways, be approved 


was agreed to. The capital of the company is to be increased, and powers 


are being sought to authorise the equipment of the tramways for electric 
working and for their extension. 


CENTRAL LONDON RAILWAY CO.—Letters of allotment in the recent 


issue of £876,000 4 per cent. debenture stock have been posted. 


CHARING CROSS, EUSTON, AND HAMPSTEAD RAILWAY co.—A 


special meeting will be held on March 4, to consider the company’s bills 
now before Parliament. 


CLARKE, CHAPMAN & CO. (LTD.)—Mr. William I. Taylor, M.I.Mech.E., 
Fenchurch-street, E.C., London representative for Messrs. Clarke, 
Chapman & Co. (Ltd.), Gateshead, has been elected a director of the 


company. 

ENGINE BOILER AND EMPLOYERS’ LIABILITY INSURANCE C0.—At the 
annual meeting Mr. R. B. Longridge, who presided, said that during the 
past year there had been a larger amount than usual paid for damage to 
boilers from the collapse of furnace crowns owing to the deficiency of 
water or the accumulation of deposit. There had been a considerable 
increase also paid for breakdown of steam and gas engines, dynamos, and 
motors. The timely discovery of defects of material and workmanship in 
this and other machinery by the company’s inspectors had been the 
means of preventing numerous mishaps. A dividend of ós. per share was 
declared. 


GROSSE BERLINER STRASSENBAHN GESELLSCHAFT.—This company 
has paid a dividend of 11 per cent. for 1900, compared with 104 per cent. 
in 1899. The number of passengers carried was 236,000,000 compared 
with 188,000,000. There are three systems of traction on the lines—over- 
head trolley (453 cars), storage battery (420 cars), and horses (1,371 cars), 

FFF em ше мы. I ы ee ees 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


— — — — —— 


— 
No. AGGREGATE, 
Line. Week | @ [Ie | ot ;—— 
ш В J Dee: weeks Amount. | „120, 
1901 £ £ | £ 


Aberdeen Corporation. Feb. 16 520 t 5! 37 25,505 |t 3,318 
*Birmingham Tramways.| „ 25 | 4,085 — 43 7 27,857 |+ 464 
„Blackburn Corporation. „ 22 400 f 41 8 2,980 |+ 159 
Blackpool Corporation.. „ 21 166 P 35 47, 29,520 f 7,795 
Blackpool and Fleetwood ,, 25 159 | — 4 8| 1089|- 25 
Bolton Corporation —.— on 241,224 47 74,258 ME 
Bradford Corporation... , 24 780 ＋ 408| 47 28,562 |+ 10,608 
Brisbane Trams. Jan. 9| 1,895'+ 183| 1 1,895 |+ 183 
Bristol Trams & Carriage Feb. 23 | 5,462 + 814 8 28,442 + 7,848 
Buenos Ayres& Belgrano Jan. 27 | 2,628 |+ 411, 4 11,048 + 1,559 
Carlisle Trains. Co. ...... n E 8 T з - 

Central London Railway Feb.25 | 5,941| ... 8 48,779 zi. 

City & South London Ry. „ 24 | 2,048 |+ 933 8 16,088 |+ 7,074 
Cork Elec. Trams. . „„ 21 327 . 19 7 2,498 |+ 289 
Dover Corporation... „ 25 145 T 4 47 9,997 + 628 
Dublin & Lucan Rly. ..| „ 25 711+ 65 8 561 |+ 148 
Dublin United ........... „ 22 2,952 1 8 14,929 / 2670 
Dublin Southern Dist... „ 22 642+ 28 8 5,786 : 

„Dundee Corporation. „ 20 434|- 74 40 18,400 |+ 2,459 
*Glasgow Corporation. „„ 25 8,055 — 230 8 69,997 |+ 2,574 
Halifax Corporation...... „ 24 688 + 122, 47 35,736 ＋ 7,624 
Hull Corporation.... „ 25 | 1445 + 725 34 48,845 | + 26,523 
„Liverpool Corporation... „ 16 | 7,576 |+1,335, 7 54,442 |+ 8,754 
Liverpool Overhead Rly.| „ 24 | 1,420,+ 60, 68 11,757 |+ 257 
Portsmouth Corporation; „ 25 505 — 40... NET. 

*Sheffield Tramways e... „ 27 1 2,817 + 912 8 21810 + 1,522 


* Partly electrical, 
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but it is proposed to adopt the overhead trolley throughout the entire 
system. The working expenses absorbed 59°65 per cent. of the receipts and 
£89,440 was paid to local authorities for wayleaves, &c. 

. NOTTING HILL ELECTRIC LIGHTING CO. (LTD.)—An extraordinary 
general meeting of the shareholders was held on Wednesday, when it was 
decided to approve the bil which is being promoted for compulsory 
powers of purchase over two sites in the company's area of supply. The 
confirmatory meeting will be held on March 19. 

RUSTON, PROCTOR & CO. (LTD.)—The directors have elected Mr. J. S. 
Ruston chairman, in place of thelate Col. G. M. Hutton, C.B., and Mr. А. E. 
Tylor deputy-chairman. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed March 6 as a special settling day in 75,000 ordinary £6 fully- 
paid shares (Nos. 1 to 75,000), 75,000 5 per cent. cumulative £5 fully-paid 
preference shares (Nos. 1 to 75,000) and fully and partly paid provieional 


certificates for £400,000 44 per cent. first debenture stock of the Brisbane 
Electric Tramways Investment Co, ( Ltd.), and has ordered the same to be 
quoted in the officiallist. The committee has also been asked to allow 
the further issue of 50,000 ordinary £5 fully-paid shares (Nos. 40,001 to 
70,000) and 30,000 6 per cent. cumulative £5 fully-paid preference shares 
(Nos. 40,001 to 70,000) of the British Insulated Wire Co. (Lid.), the 
further issue of 5,000 ordinary £5 fully-paid shares and 5,000 44 per cent. 
cumulative £5 fully- paid preference shares of W. T. Henley's Telegraph 
Works Co. (Ltd.), and 115,000 7 per cent. £1 fully-paid preference shares 
(Nos. 1 to 115,000) of the Nernst Electric LigM (Ltd.) to be quoted in 
the official list. The latter is a renewed application. 


WESTERN TELEGRAPH CO. (LTD.)—The tranfer books will be closed 
from March 18 to 23 inclusive preparatory to the payment on March 25 
of an interim dividend of 3s. per share, or at the rate of 6 per cent. per 
annum, tax free, for the quarter ended Dec. 31 last. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Paxsxwr | AMOUNT | Last 
AMOUNT. ОР Drvi МАМИ. 
SHARE. | DEND. 
ELECTRICITY SUPPLY COMPANIES. 
100,000 1 - Bl'ckh'th & Gr'nw'ch D’st’ct Elec. L£.Ord. (faliy pd. 
£100,000 | Stock — Do. 4 1st Dab. Stock Prov. Certs, (red. aud con.) 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Ога........... 
6,000 10 4/6 Do. 4% per Cent. Cumulative Pref. ............... 
870,000 | Stock 43% Do, 43 per Cent. Debenture Stock (red. F- 
19,661 5 2/6 Brompton & Kensington Electricity Supply Ord.. 
12,000 5 3/6 Do. 7 per Oant. Preference . ——— 
20,000 5 1/6 | Oalcutta Elec. Supply Ordinar (fally paid). 
50,000 5 4/8 Oharing Оговв & Strand Electricity Supply Оор. .. > 
50,000 5 2/3 Do. 4% per Cent, Proferenooe . 0 - 
34,000 5 2/6 Ohelsea Electrlolt Supply Ordinary ......... . 
£150,000| Stock 44% |* Do. 4% per Cont. Dobenture Stock (red. ja 
81,200,000 | $1,000 5% Ohicago Edison lat Mort. 5% 30 yr. Gold Bonda(red. Y» 
70,579 10 8/0 | Оу of London Electric Light ng Ord. 0606760063 
40,000 10 6% Do. 8 per Cent. Cumulative Pref. — 

£400,000 | Stock 5% * Do. Б per Cent. Debenture Stock (red. к v 

£200,000 | Stock = Do, 44% 2nd Deb. Stock Certs. (all pd.) 
40,000 10 4/0 | Oounty of London and Brush Prov. Ordinary ... s 
20,000 10 6/0 Do. 6 per Cent. Camulative Preference. 

4300, 000 Stock 47 Do, 4%% Deb. Stock Osrts.(all pd.) (red. gg s 
10,300 5 885 Folkestone Electricity Supply Co. S acit EN 
11,000 5 - Hove Electric Lighting Ordinary............. . 
15,000 5 107 Kensington апа Knightsb e n Ordinary .. v^ 
10,000 5 62 Do. 6 per Cent. Ist Pre .. [Dab. Stk. (red 

£73,009 | Stock 22/0 | Kenstu.& Kngtbg.Co.& Notting Hill Uo was Stn.)4% 
110,000 3 oes London Klectric Supply Ordinary ....4 sesse e 
49,840 5 8/0 Do, 6 por Cent. Preference . iod 

4250, 000 Stock 4% Do. 4 per Cent, lst Mor ge Debentares . 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. — 
13,769 10 69 Do. (£5 paid) .. Sip. pua: 

£220,000 | Stock % Do. U. per Cent. Bob. Stool Firat Mori gage re 

£250,000} Stock BO Do, at ce Oent. Mort. Deb. bw (red.) s. 

6,452 10 6/0 Notting Hill Hlectrio колун — ire M 
10,000 5 5/0 Oxford Blectric Ordinary  ....ce-cccce.ccove sosot «ооо oes: 
300,000 1 1/6 Rand Electric ..... — TAT 

£135,000 | Stock 57 | River Plate El.Lt. & Tr'cin, Ltd., 5% Lst Nor. Bob. 
15,000| $100 2 Royal Electric Company of Montreal Shares ...... 

4115, 500 100 44% |* о. 4k por Cent. lst Mortgage Debentures . 
40,000 5 96 St. James's and Pall Mall Electric Ordinary ........ 
20,000 5 3/6 Do. 7 per Cont. Preference ............... «0.» 000 

£150,000 Stock 29/0 Do. 33 per Cent. Debenture Stock (red.)...... 
12,000 5 . | Smithfield Markets Electric Supply peas — 

£50,000 Stock 470 Do. 47 Debentures TINI IINE 
65,000 5 . South London Electric Supply Ordinary... Me 
79,900 5 5/0 Westminster Electric Supply Ordinary . —— 
32,100 Б өөө Do. | 3T casenidask san 44 м CROCE EEE ee Oe FR PER CER eee oe 
ELECTRIC RAILWAYS TRAM WAYS, &o. 
15,000 10 4/0 | Blackpool and Floetwood Tramays . . . 
£167,900 100 5% Brisbane Tramway б per Oant. Dabentures .... 
50,000 10 737 Bristol Tramways and Carriage Ordinary ........х) 
25,000 10 4% Do. C amulativePreference(fully ОС). бо: 
£100,000 | Stock 4% Do. 4 per Cont. Debentures ....., UT 
20,000 10 ue British Columbia Electric SANT Or. пагу — 
13,620 10 F/O Do. BY) Proforenot séevccicased ebd ciévequre sa625b ceo rotis 
£250,000 40 Б Do. 44% Ist Mort. Dobs.. “ЧЕТ aba gata Pp pa RAS 
60,000 10 6/0 British Elec. Trac. Ori. OO CO EE OR „ „ „6 „ „% Ores whee 
60,000 10 6/0 Do, 6Y Oum, Prof, aden eee Site 

£350,000 | Stock 5% Do. p per Oont. Perpetual ‘Dabenturas T 
- ,000 5 8/0 | Buenos un X Belgrano 6% A“ Oum. Prof. 

7,500 5 zs Do UHR bee ite sepe qe: 

£320,000| Stock 5% Do. в per Oant. Debnturəs T 

£120,000 | Stock | 57 Do. 2nd Deb. Stk Prov. Carts. (all pi. ) 

206,297 10 | 2/6 | Central London Ordinary _ 
55,000 Stock 14% | Оу aud South London allway Oon. Ordinary 
37,500 | 1/5» bo. Ordinary (Noa. 22,501 to 60,0))) . ; 

£150,000 | Stock 5% Do. 5 per Oant, Perpetual Profaranoa (1391 ).? 
£200,000 Stock 57 Do. (1838) СОС ve ‘or SOR reese **9 TEITE 
£244,315 Stock 4% Do. 4 per Oant. Parpatual Dabant Т TON 
60,000 10 6/0 | Dablin United Trams. (1333) Ltd., Oediuary . 
59,987 10 4/0 Do. 6 per Cent. Preference ..... or d PT EY 

£300,000 | 100 en Do. 34 per Cont. Mort. Dads, (t rod. 15 
20,000 10 74% tImperial Tramways Ordinary... . . 
10,000 | 10 6% |t Do. s per Cent. Preferences . ͥ 

£300,000 | Stock | 44% f Do. 45 por Cont. Dobon&ure ....... ascot 
80,000 | 10 | 13 Kidderminster & District E. L. & Tr'ot' n 5 t srat, 
37,500 10 | 337 | Liverpool Overhead Railway Ordinary x.... ..X 1 
10,000 10 657 Do. 5 per Cant. Preferen»e s. „ . «xl 

£125,000 | Stock | 47 Do. 4 per OCoent. Dabantüre ...sse ........ so se ~ 

$350,000 | $1,000 5% London Street Rly. (Ont.) lst Mort. 5 Debs. (red.). 

£328,744) Stock | 3/4 Lond. Utd. Trams.4% lst Mt. Db. Stk. Prv.Crta (& Od.) 
£60,000 100 | 57 Montreal Str’t R’lw’y St’rl’g 57 More. “ake PU 

£140,000 100 4377 Do. Sterling 447 Dabentures (1922) .... e 
24,000 Б bz New General Traction Ordinary НААР ЫМА si cei 
50,000 5 | 6/0 Do, 6 per Vent. Oamalative Pratarenca sz. 

4,000 10 | .. | Oldham, Ashton and Hyde Кэс. Tramway Ord....... 
4,000 10 5/0 Do. s por Cont. Preferancd ...„ се . ee eee 
13,334 10 wap Potteries Electric Traction Ordinary (—— 
20,000 10 5/0 Do. 5 por Oant., Oamalative Prafaranse ses. 

£135,000 Stock | 37/0 Do, 44 por Cont. Debanture Stock... e.g . 


| £ 540,000 | Stock IX | Waterloo and Ойу Ordinary . .— em 


Previous Price RATE PER Bustxess Поки 
Wrxx's Prior, | Wednesday, | Окнт. Drvipxwp Dun. Durino Wax 
Fn, 20. Feb. 27. Үгкірер, Enpine Fes. 27. 
£s d. Highest | Lowest 
[| 3 E eee ТГ T see 
70 75 130 13k 3 TU 1 | ove eee 
12 13 1 1 | = . eee 
100 i 19 11 4 110 | a - РА 
101 104 10 101 | 47 7 oes . „өө 
A 8j 7 £ 310 7 а ч i. 
et 1 8i 9t 813 з Marchand September өө өө 
r E & ul TT ve vee 
si 10 9 104 4 8 1 | February and August - ave 
5 53 5 JM Sis * x Ра Ж. 
6$ ri 6 6 1 8 11 March UILLAM 61 6] 
10) 112 109 112 4 0 4 | Juneand December... m we 
100 110 100 110 4 10 11 April and Ootobor...... - Фоо 
7 8 7 8 5 0 0 | February and August 7 74 
13 14 13 Li 4 5 9 | January and July...... Zn oe 
122 147 122 127 818 9 | June and Decem — ace 
101 103 101 103 e Res 103 1023 
83 9 8 6 13 4 * ‘ 
114 154 114 123 416 0 | Marchand September I! : 
106 109 106 109 427 = 1074 107 
5 6 Б} 6 [II] eer LLIJ LIIJ 
7 8k 7 8 TT eve eee s.. 
11 12 10 114 E] 11 4 TT] .. eee 
6} 6 4 2 7 | January and July...... ves E 
1^3 195 103 105 8 16 2 ve ee ee 
14 lk 2 е E Rs Эр 
4 5 4 5 воо Эр nek 
98 101 93 101 319 3 Jane, Sept.,Dec.| 99} 99 
121 133 з ы 318 5 April and October... 137, 13] 
5 LE oe 
110 113 110 113 819 8 | Juneand Docember ots ЕА =н 
98 99 96 9 310 8 coe 99 ase 
"E 16} 18 18 4 1 10 March ...906 90000 EL ELI ove vee 
5 6t 5 6 8 16 11 з m i 
Ya ^ T ra |13 6 8 e ove 
65 1i 65 75 ЖС Janaary and July. ees ese 
170 L30 179 19) 4 S 1l | April and Ootober... .. eee - 
03 105 103 105 4 7 5 ose өгө 
14 15 14 15 416 S Fabrasry and Augast 11] 111 
81 9} 8 9 $13 8 " » - ae 
93 101 93 19t 8 9 4 - 100 - 
2 2} 2 2} А ose ^ х 
89 90 80 90 4 10 11 - e - 
2} 3} 2} 3} ... see у= eee 
12 18 12 13 5 0 0 | Marchand 83ptember 12j 125, 
12 13 12 13 ove vee et .. 
14 16 14 16 3 15 0 est eee ee 
101 103 104 108 415 0 - T 880 
24 25 24 34 8 7 7 | Fobrasry and August m - 
10% 19} 10} 1) 3 15 1 TT ve 1. 
115 118 E 118 8 6 1 | February and August - - 
64 7} 6 7 а Ея “ - 
Dr Inm 9] 10} 417 7 | May and November .. - "ө 
937 1007 9195 10) T a - а 
l1 12 111 12 416 0 | February and August 127 17i 
120 121 12) 123 $ 14 сз 1914 1214 
4) 6} 5 2 614 3 — 574 öt 
ik 5 4 5 Zr oo 14 .. 
101 107 104 107 413 6 - — 
93 93 96 9) 518 | 22 974 97 
9t — 9] 9 Y 21710 Jans and Decambar .. 9; 9] 
1) £0 45 tO 210 0 | February and Augast 4% «90 
4 5 1 6 8 | = ^ 4} Же 
132 137 132 13 $13 0 m 06 А T 
127 131 137 132 315 9 ove | "^2 А 
115 12) 115 120 3 16 11 My and November. 116 115] 
14 15 14 15 40 0 dos | one ec 
15 13 15 16 315 0 А -7- 
102 105 102 105 S pee ($e м 
21 23 21 23 312 8 | March and Saptambar ә sae 
IET: 15 14 15 3 13 8 з» ,* LI] soe 
112 111 113 111 3 18 11 January aud July. . өөө - 
10} ө M May and November ... T vee 
8, 8 * 8 81 319 6 | February and Augas: - — 
13 i} 13 134 3 15 6 »» э” LL] LI] 
192 101 12? 101 317 2 | Janaary and Jaly ..... ove - 
102 101 102 104 199 7 А | T- ves 
62 61 61 63 T ec T 
104 108 100 158 415 0 «ec | нй » 
102 101 192 101 а .€ ¥ T - 
3k 3k 4 18 - | = — 
4} 5} 41 51 6 0 0 May 199908 28008 ОЕЕО one s.. 
— Te ise February and August * - 
ove TT m ГТ °з s.. s.. 
lij 121 Hk BR} | — oe 12} soa 
LO 11 | 19 11 410 11 Webraary and August és - 
100 108 103 108 | 4 4 1 mI 128 | T 
3 96 °З 28 2. va Jane and Deoember iva | - 


ЕЗ 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 


— . — ́ͤ——————— p — — . — —,ßp —— ——M—MRMM—M————M——MMM————MÓÁM———————À 
Lasr Рактоба Prioe RATE PER Bosprass Dom 
рыт nea "гт. МАМИ, | went Ba Parcs, | Wedaesday,| Onur. Drmmm Den. Dunino Ween 
* | Вилка. | DEND. Fes. 20. Feb. 27. Tan. Ixnnto F. B. 27 
АА Ф 
896,000 100 57 N Direot Te un 4% Mort. Deb. (r61.) . . 99 102 90 103 3 15 6 | January and Тау " cos 
" 35,000 10 ese 0000: 00000. 0000 00000 00000 000 000000, opa ~. rr] June and eee eee eee 
4110, 700 100 67 аша 6 er . Debentures 909009 06000 000000000 .00 60 70 45 65 T eee eoe — 
á £832,720 Stock 17/3 Anglo-Am CAU. . c0 Т 000000 000 000006000006 eee ое 53 £8 52 55 6 12 4 Feb., May, Aug., Nov. 52 Bl 
2, 088, 640 Stook 90/0 e Preferre :90000*060000*00209-90000:00000-*00000000000-060 100 97 99 6 1 19 89 5$ 9 97 
2, 088, 640 Stock 5/0 Ро. Deferred 000 00000 .00000 - 00000: 5000000600000 o 8 9 83 i 2 14 0 90 ә S 8} 
' 18 $100 45 Commercial Oable Capital Btook . . 2 J 4 6 „ 170 180 1*5 175 413 3 | Jan., Apr., Jaly, Oct. vee 33» 
#1,741.089} Stock 4 * Do. 4per Cent. Debenture Stock . .. .. . . 102 104 103 104 8 16 11 РЕ 103} - 
16,000 10 5/0 Cuba Submarine Ordinary *909950000»02000950000*00000*809000 8 9 74 8] 6 9 5 February and August ec ТҮ) 
6,000 10 10/0 Do. Preference 10 per Cent. 0060 000 0000000000250 oF 16 17 16 17 5 17 8 Г] [1] [Ir tes 
18,000 6 2/0 Direct Spanish Ordinar e099998200*00009*090*500900 00000500 5 CS 8] 4} 3} 4 8 10 April and October.. 00 · „ eoe РҮ 
6,000 6 6 Do. 10 per Cent. Cumulative Pre'erenoe ...... 10 10 600 see — 
80,600 60 X Do. 4% per Cont. Debentures ........................| 100€ 1047 100% 104% 46 7 January and. July. s.. <. 
60,710 20 8/0 | Direct United States Oable ... 1 104 10 0 6 13 4 | Jan., Apr., July, Oot. 19 m 
2108.300] 100 44% | Direct West India Cable 44% Rg. Db. (within Nos. 1 103 99 102 4 8 3 Juns and December ...|  .. » 
84,000.000| Stock | 25/0 | Eastern Ordinary e. e [00 1, 200) (red.) 146 151 145 160 413 8 Jan., Apr., July, Oct.| 11 Mi 
41,836,898 | Stock 17/6 Do. A per. Cent. Preference Btook ..........ә| 05 93 98 811 5 93} 95 
1,433,268 | Stock 4% |* Do.  4perOent. Mort. Deb. Stock (red.) woos} LIS 117 118 117 8 9 0 | May and November .. 113 — 
350,000 10 3/6 Hastern Extension % %%% %. 2 %% 000 000 m и 111 141 141 4 14 11 Jan., Apr., July. Cot. 14d 13j 
50,000 10 825 Do. (Nos. 350,00110300 600) 23 pd, is'dat é3pm,alipa 13 14} 133 14 ET «s - 
320,000 Stock 4% Do. 4 per Cent. Debenture Stock . . 110 118 110 115 з 9 7 | February and August oes - 
£300,000 100 4%  |*Hastern and B. African 4% Mort. Deb. 1909........... 102 9) 10i 818 3 | Feb and Augast ove - 
8200,000 35 4% Do. 4 per Cent. Mauritius Sab. "Debs. ( (rod... 1017 1047 10! 1017 817 8 | May and November. з, seo 
190,337 10 1/9 Globe тестер: and Trust — — % 10 10 9 103 5 2 5 | Jan., Apr., July, Oot. 91$ 91 
180,043 10 3/0 Do. 0 per Cent. Preference .. $800 +0 000000: 00000 +060 c. 15 1 14 15} 3 13 8 16 14, 
150,000 10 6/0 | Great Northern of Oope uae un! Qi 91 32 84 813 6 January aud July ..... 32; sak 
492, 000 100 4&4 | Halifax&Bermada Oable 44 71st Mort. Deb v (wthaNos. 99 102 99 103 4 9 1 | June and Deoember ... - sis 
17,000| - 25 12/6 | Indo-European .............. eco cesse cese LL to 1,202) (red. 47 51 47 61 413 0 | May and November ves - 
&100,000 100 6 London Platino-Brazilian 6 per Oent. Debs., 1904 . 104 107 104 107 6 18 1 | March aud September е — 
&100,000 100 4 Pacifico & European Tel. 4% Guar. Debs. (red.) . 99 102 99 103 818 Б | Jane and December... wee os 
11,839 8 4/0 Reuter’s 000. %%% COLIT 0000000 COO eee eee 000000500000 00000 OF 7h 8% 74 E. 4 14 1 April and Ootober...... eee 200 
3,381 |4100 Oert. 6X Submarine Cables Trust ———— 124 129 13% 12» 411 0 ji 25 e EE 
15,009 10/0 T West Арап Telegraph — 3} N b 4 9 8 | December and July eee - 
171,100 100 6% |* Do. брег Оепќ. Debentures tures (red.) . .. .. 909 103 99 102 419 6 | Marchand September «s - 
90,008 N "TI! West Ooast of America . *e090-:*252500.004009:*50000.*20000^00000*09059 1 2 1 І) eee eee [I2] 
£150,000 100 4% + ро. 4 per Оеп. Debentures . . e cese 9) 102 93 102 311 5 | January aud July . .] 10) - 
88,321 10 . | West India and Panama . . .. . .. . . . eee oe e sooo see i t i» May and November .. 6t - 
84,568 10 6/0 Do. ò per Oent. lst Preferenoe .....,...... see: 0 7 6 T 8 11 6 РА „ es - 
4,009 10 6/0 Do. 6 рег Cent. 2nd Preference . 100000 ELIITI LEIEL. «00 6 5 7 8 1t 6 [I1] СІТІ) 
40/000 100 4 — PS ont. Debentared g hn n | 8 108 108, иб TE January and abr 105 71 
" А 0 /0 ү геш ыа n 8 bm .. f 4 4 13 . Juue, Oot., 15,5 
£76,000 100 SX |° Do. ncm 5 Debs. (2nd Series, 1906) . . .] 101 1014 101 10 418 2 | June and December .. - 
£348,777 | Stock 4% Do. i Pet Cent, Deb. Stock (red.) . . . o . „ 102 105 103 105 316 2 - - - 
4 
TELEPHONES. 
44,000 £5 4/0 оми Telephone (fally paid) . оо „%%% eee stooo 8 8% 3 M 514 4 August 000-00 +06 <0 -20 900 өз — P» 
850 10 8 Consolidated Telephone Con. and Manfg. ...... ..... . 2/3 3/8 2/6 3/3 811 6 | April and Ostober . .. - ese 
7 690 1 M Monte Video Telephone Ordinary *09000 26008 - 6000 vee $ ё 6 0 о Novemoer 000 -00000000000 eee eee 
$6,493 1 1 Do. 5 per Oent. Preference 00000000 000000 50000 50 1 1 Б 0 0 so coe өөө 
690,000 5 8/0 National "er eee 0000 20000 vee „ ꝙ%õ—,E 00500 000 о0о. оо. 00 Фо 3 31 3} 81 8 0 0 Pebraary and August à 3} 8i 
15,000, 10 6/0 Do. per ‘ent. Oumuiative ‘lat Preference . 12 14 12 l4 459 13 12} 
15,0001 .. 10 6/0 Do.  O0perOeat. Oamalative 304 Preferenos .. 11 13 11 13 412 4 m эз 12 ese 
260,000 b 2/6 Do. 5 per Cant. Non-Onmulative 3rd Pref, . 4j 5k 43 5 5 0 0 se " M 41 
51000, 000 Stock X |* DO.  Debenture Stock 3 per Cent. (red.). . — 91 97 91 97 313 3 | Jano and December... 95] 91 
£500,000 Stock 4 Do. 4 pðper Cent. Debenture St Stook (red.). .... 93 10. 93 101 819 6 «ee 10! 93 
171,504 : 1 0 6 Oriental .. 0 % 00000 00600 *06*009500000*00009 00000 00000 «0009 -00- 1 1 5 3 9 April and Ooctober...... i aoe 
58,000 5 2 6 United River Plate . *606€09*90*000000600*09200000000*00*00000000 4 $ 4 5 7 0 0 J y 000 260 Ia LI %%% . 00 eee е6 
40.000 b 3/6 Do, 3 Oamalative Pref... .. seso ........ so oo. 4 5$ 4 5 415 3 | Jane aud December . ose oe 
£179,947 1 took 6% |* Do. брег Oent. Debenture Stock (red.). .. .., 105 10 103 iro 414 9 | Jane and December .. Si өе 
{ . 
ELECTRIC MANJFACTURING &o. COMPANIES. 
70,000 1 8d. | Alliance Electrical Co. 5% Cum, Pref... . c. eros seo eese 1 1 } 1 600 өөө one ooo 
126,000 1 sid. Aron Electricity Meter 6% Qum. Pref, O08 08000068 00009 H H H 12 7 8 2 March and September eee eee 
: 85,000 1 .. | British Hleotrlo Works Oo. Ordinary. . . .... * ў N „ ie e — — 
60,000 1 ete Do. A a Oent. Oumulative 000000 . i 4 1's eee ` А 00 eo eec 
850,000 100 РА Ро. F t Moreaga Debentures — ө ooo 8) 90 85 90 5 0 0 cee өзө eee 
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Market. 
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BELLISS & MORCOM LTD. 
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STRONGLY BUILT, MOST ECONOMICAL, 
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Established 1852 
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Тн latest stage in the progress of the singularly unfortunate 
arrangements for the erection of a large electricity station for 
the supply of Dublin is not such as can afford any satisfaction 
to the advocates of the Pigeon House Fort scheme, nor is it 
a matter upon which the Dublin Corporation's consulting 
engineer is to be congratulated. It will be remembered that 
the employment of the Pigeon House Fort as a municipal 
electricity works was emphatically condemned by Prof. A. B. W. 
Kennepy in the early stages of this unhappy venture. But 
the Corporation, having bought that white elephant for an 
absurdly high figure, were desirous of turning it to some 
account; and, in spite of Prof. Kennepy’s advice, and upon 
the recommendation of Mr. Ковевт Hammor, they decided to 
erect their electricity works on that site. 


Our readers will also recall that last summer the Dublin 
Corporation were offered an electricity supply from a company 
associated with the existing tramways company, who already 
owned a large central power station that might well have 
served the double purpose of running the tramway system 
and of supplying light and power to the town. Instead, how- 
ever, of accepting this offer, the Corporation opposed and 
succeeded in obtaining the rejection of the bill promoted by 


Second Series (Weekly), 1878. 


Prick ӨтхРЕМСЕ©ФД N 
Abroad, 8d., or 16 cents, от 800., or ТОру. 


the Dublin Electric Lighting Co., the principal ground of 
their opposition being that they themselves were promoting 
a scheme drawn up by Mr. Hammonp which would give their 
ratepayers a cheaper and better electricity supply. 

Мк. HawwoNp's scheme involved, as we have stated, the 
erection of an electricity station at the Pigeon House Fort; 
and the figure which that expert gave in his estimates as the 
cost of the buildings was £20,000. In the ordinary course of 
events tenders to Mr. Hammonn’s scheme were invited, duly 
received and opened, when, behold, not one of the firms tender 
ing offered to do the work for less than double Mr. Hauwowp's 
figure. In this predicament there was no alternative but 
to pay the much larger sum or else to cut down Mr. Ham- 
xoND's specification. The latter alternative was foolishly 
adopted, but even after that the lowest of the revised tenders 
is for more than £9,000 in excess of Mr. Hammonn’s original 
figure. Only those who consider that the erection of sub- 
stantial buildings upon suitable foundations is not of prime 
importance to the satisfactory working and lasting durability 
of a power-station can treat this matter lightly. All com- 
petent engineers must agree that it is emphatically a matter 
of supreme importance ; and it is greatly to be regretted that 
Mr. Hammonp should have allowed himself to be persuaded 
into such a serious departure from his original specification 
upon so vital an element of his scheme. Especially is this so 
if, as we understand, a portion of the alteration in the plans 
involves a reduction in the depth of the concrete foundations, 
for the Pigeon House Fort is by no means the most rigid and 
substantial site available for the erection of machinery. 

а 

We report at considerable length this week the meeting of 
the shareholders of the Metropolitan Electric Supply Co., 
on Tuesday, at which several matters of more than usual 
interest were brought forward. With regard to financial 
matters, there has been a capital expenditure of £173,000 
during the year, chiefly on additional plant at Willesden ; 
and as a result of this increase of plant, the amount paid 
for current purchased from outside has decreased from 
£2,000 to the small sum of £20. We invite the careful 
attention of certain local authorities to the exemplary 
action of the company in setting aside no less than £14,000 
against depreciation. The lamp connections have increased 
by 70,000 during the year, and there is plenty of spare plant 
to meet further increase in this direction. The complaint of . 


* 
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the chairman (Mr. W. HanxrsoN Cripps) with regard to the 
action of the Marylebone Vestry is worth perusal, more 
especially where he deals with the power of the local authority 
to send their inspector into the company’s works to ‘ pry 
into their trade secrets " and, in the event of the vestry enter- 


ing into competition, possibly to use the information to their 
own advantage. 


WE referred a few weeks ago to the action which the 
Board of Trade was taking with regard to a reduction 
of the maximum charge per unit for electric supply 
inserted in all new provisional orders. From the report, in 
another column, of the conference that took place on this 
question on Wednesday, it is seen that this proposal has met 
with considerable opposition—opposition which appears to 
have been needless, as in the Electric Lighting Acts it is 
perfectly clear that the fixed maximum charge is always 
liable to modification in any particular instance if the Board 
of Trade considers that this is justified by the circumstances 
of the case. It is also to be remembered that the proposed 
change would have only applied to new provisional orders 
and would have been in no way retrospective. The result 
of the conference, however, is one satisfactory to all parties. 
Sir Cougtenay Boye informed those present that he expects 
that a maximum of 7d. will be adopted in general ; in very 
populous places а maximum of 6d.; and in special cases 8d. 
may be allowed if sufficient cause is shown, the onus of 
showing cause to rest with the undertakers. 

Like an erratic block in a geological formation, a complete 
and self-contained discussion on the politics of the telephone 
question intruded itself upon the debate on Mr. Mapcen’s 
Paper. What on earth the telephone can have to do with the 
power bills of 1900, either before” or ** after," passes com- 
prehension; but the PnEsrpENT ruled the subject to be in 
order, and he not only allowed Mr. C. B. Cray, of the National 
Telephone Co., to make a lengthy protest against the policy“ 
of the Post Office, but also permitted Mr. Gavey to reply and 
Major-Gen. Меввев to interfere. We report very briefly the 
speeches in this tiresome digression ; but we protest that it is 
unfair to many members present at the meetings to allow such 
digressions to occur. On this particular occasion the result 
was that a large number of members who had intended to 
speak on the subject of the Paper were requested to send in 
their remarks to the Journal. Beside this, there are few 
meetings, and certainly no important debates, at which 
members are not present who have travelled from distant 
parts of the country for the express purpose of hearing the 
discussion. Is it fair that when these hard workers ask for 
bread they should be given material for which they have 
neither appetite nor digestive power ? 

Various devices have been suggested, and even used, for 
signalling when a bearing gets dangerously hot. Thus it 
has been proposed to paint the outside of the bearing with 
iodide of mercury or some other compound which changes 
colour when it becomes warm. A German firm is putting on 
the market a formidable-looking thermostat which is to be 
erected on the bearing. On the latter becoming heated a 


fusible metal runs, and closes an electric circuit. In this 
circuit is either a lamp or bell, so that the fact is signalled. 
In practice, however, such labour-saving expedients are not 
to be recommended. А greaser has to be on duty in any case, 
and such automatic apparatus merely encourage him to 
slackness in his observation of the running machinery. 


Тнк American scheme for an extra fast, extra cheap, extra 
electric railway from London to Brighton, about which there 
was so much talk in the lay papers several months ago, has, 
it appears, been resuscitated, The Datly Express is informed, 
apparently on the authority of Mr. T. L. Jounson, who is said 
to be at the head of a syndicate for the construction of this line, 
that parliamentary powers are to ba sought for next session. 
As at this rate a year at least must elapse before a bill can be 
brought in and passed, it is rather premature to forecast the 
details of the scheme, especially as it seems to bea sine quá non 
that they should be of a sensational order. 


Pror, Ayrtoy, whose skill and originality in the invention 
of new scientific terms have long been famous in elec- 
trical circles, has added, in a letter we publish this 
week, one more to his long list. He creates the accuracy 
factor which he defines to be the ratio of what it truly is" 
іо “ what it apparently is," in any particular statement. 
We have sometimes met with the reciprocal of this ratio as 
“the coefficient of mendacity” ; and a function of Prof. 
AvnTON's new ratio is well known to the world at large as 
‘s cum grano salis." But the chief difficulty in the case of 
Prof. Ayrton’s factor is to discover a unit; for he would not 
be a true professor who denied the need for a unit of measure- 
ment in the case of any new scientific quantity. In this 
particular ratio the numerator is philosophically indeter- 
minate. The historic question ‘‘ What is truth ? " has never 
been answered by Philosophy, nor even, as regards absolute 
truth, by Science. After all, human intelligence can never 
comprehend more than the ** what it apparently is "—of the 
* what it truly is" humanity must ever remain in ignorance. 


— P0 —— M 


Personal.—Mr. Gilbert S. Ram is resigning his position as 
engineer to the Coventry Corporation to take up an appoint- 
ment with the Nernst Electric Light (Ltd.). 

Royal Society.—4A Paper by Mr. J. E. Petavel, “ On the Heat 
Dissipated by a Platinum Surface at High Temperatures. 
IV.—High Pressure Gases," was down for reading yesterday, 
“in title only." 

Wireless Telegraphy in the Congo.— The Westminster Gazette 
states that wireless telegraphy is to be established by the 
Congo Government in substitution for the ordinary posts and 
wires, which the elephants tear down and destroy. 


Cable Interruptions. Date of Interruption. 


takia - Cyprun;e: m — 4 June 21, 1899 
Para — Maranam - . . Mar. 2, 1900 
Pernambuco-Ceareezazazaaae . . ꝗ . Nov. 29, 1900 
МагвеШев — Barcelona. . Jan. 7, 1901 


The German Emperor.— The Kaiser's carriage narrowly 
escaped а collision with ап electric tramcar in Unter den 
Linden, Berlin, on Thursday last week. We congratulate his 
Imperial Majesty and also the electric traction industry on 
their escape. 

Municipal Time.—According tothe Flektrotechnischer Anzeiger, 
the local authority at Baden-Baden is about to hire out а few 
electric clocks to private customers. Presumably the scheme 
is only to be proceeded with tentatively, as an outlay of but 
£15 is at present estimated. 
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The Institution of Civil Engineers.—At the ordinary meeting 
on the 5th inst. the monthly ballot resulted in the election of 
three honorary members, viz., the Right Hon. Lord Alver- 
stone of Alverstone, G.C.M.G., Admiral of the Fleet Sir 
Frederick W. Richards, G.C.B., and Sir William C. Roberts- 
Austen, K.C.B. 


Damage by Lightning.—During the thunderstorm which 
passed over London on Wednesday the German church in 
Dalston was struck by lightning and the organ loft took fire. 
The flames were soon extinguished with the aid of a couple 
of hydrants, but the organ was destroyed, and other damage 
was done, chiefly from water. 


General Electric Co. (1900) (Ltd.).—The eleventh annual 
dinner of the directors and staff of this company took place 
on Saturday evening last in the Grand Hall of the Hotel 
Cecil. An enjoyable evening, during which numerous friends 
shared the hospitality of the company, maintained the good 
record of these annual functions. 


Institution of Electrical Engineers Benevolent Fund.—The 
third annual general meeting of contributors to this fund will 
be held at the offices of the institution on Thursday, March 14th, 
at 2 p. m. The statement of accounts to December 31st last 
shows a credit balance for the year of £65. 11s. 3d., making 
the total funds in hand and invested £1,616. 6s. 9d. 


Electrical Equipment of a New York Suburban Railway.— 
It is announced that electric traction will be adopted on the 


New York Central and Hudson River Railroad. Part of this 


steam railway runs through tunnels, and is somewhat similar 


in point of bad ventilation, it is stated, to the old London 
Underground, which is soon to enjoy a similar trans- 
formation. 


Cable Communications Committee—A meeting of this 
committee was held on Tuesday, under the presidency of Lord 
Balfour. Evidence was given by Sir John Wolfe Barry, 
K.C.B., chairman, and Mr. J. Denison-Pender, vice-chairman, 


of the Eastern Telegraph Co.; by Mr. F. E. Hesse, manager 


of the Eastern Extension Telegraph Co.; and by Mr. W. 
Hibberdine, traffic accountant of the Eastern and Eastern 
Extension Telegraph Companies, | 


An Electric Lighting Station on the Congo.—The Church 
Weekly states that the first electricity station on the Congo 
West Africa is to be erected by the Roman Catholic mission at 
Luluabourg, which is а settlement on River Lubia, a tributary 
of the Koasas River, flowing into the Congo. A waterfall, 
28ft. high, will actuate a turbine, which will run a dynamo 
supplying current to 100 incandescent lamps and three arc 
lamps, All the machinery is, it is said, to be of French con- 
struction, 

Róntgen Society.—The Council announce that the following 


gentlemen nominated as the jury to award the president's 


gold medal for the best tube for general X-ray purposes have 
agreed to act in that capacity:— Sir William Crookes, J. 
Mackenzie Davidson, J. H. Gardiner, Herbert Jackson, C. W. 
Mansell-Moullin, Wilson Noble, Chas. E. S. Phillips, Prof. 
Silvanus P. Thompson, Prof. Dawson Turner, H. Snowden 
Ward, J. J. Vezey (hon. treasurer), and F. Harrison Low 
(hon, secretary). 


The Pacific Cable.— The Canadian Parliament has adopted 
the resolution authorising the payment of Canada’s share of 
-ths of the £2,000,000 to be allocated to the cost of the 
Pacific cable. On the subject of the arrangements entered 
into by the New South Wales and.other Australian States 
with the Eastern Extension Telegraph Co., Mr. Mulock, the 
Canadian Postmaster-General, said it was too late now for 
Canada to recede from the undertaking, as the contract was 
signed and the cable under construction. { 


Annual Report of the Commissioner of U.S. Patents.—In 
the United States during the year 1900 there were 89,678 
applications for patents, 2,225 applications for designs, and 
82 applications for re-issues. Including designs 26,418 
patents were granted and 81 patents were re-issued. With 

. regard to patentees out of the United States the greatest 
number of patents was granted Great Britain, who received 


1,088, then came Germany with 1,070, Canada 867, France 
341, Austria-Hungary 117, and Switzerland 79. n 

Cantor Lectures on Electric Railways.—The first of three 
Cantor lectures on Electric Railways will be delivered by 
Major Cardew, at the Society of Arts, on Monday. The 
following is a synopsis of this lecture : 

Historical summary and recent advances. Advantages of electric traction 
—Class of railway to which the method is most applicable. Details of 
equipment—Motors and dynamos identical in principle—Continuous-cur- 
rent motor—Counter E.M.F.—Efficiency —Magnetic field Waste of power 
at start—Ward Leonard system—Series parallel control —Gearing—Poly- 
phase current traction—Induction motor—Torque diagram — Comparison 
with continuous-current motor—Cascade connection—Return of energy 
—Frequency. 

The Berlin Elektrotechnischer Verein.— The Secretary of 
State for the German Post Office, Lieut.-Gen. Von Podbielski, 
has been nominated honorary president of this society. He 
has filled the office of president for two years. The following 
council has been elected on the recommendation of the 
retiring council :— 

President : Prof. Dr. A. Slaby. Vice-President: Herr Naglo. Secre- 
taries : Prof. Dr. Strecker and Herr Nobel. Other Members of the Council : 
Herrn Aschenborn, Conrad, and von Dolivo-Dobrowolsky. 

This introduces new and younger blood into the council, and 
it is hoped that the result will be that the society will become 
still more energetic than hitherto. 

Opening ofthe Accrington Electricity Works.—The Acoring- 
ton Corporation electricity works were formally opened on 
Monday. The Corporation has held its provisional order 
since 1890, and the works finally erected under the ad vics of 
Mr. J. N. Shoolbred, the consulting engineer, are on the two- 
wire system. The capacity of the plant is 170kw., and the 
generating units are Willans—Johnson & Phillips combina- 
tion, a battery of 184 Chloride cells with 750 ampere-hours’ 
capacity being provided for regulating and storage purposes. 
Energy for lighting will be charged at 5d., and for power at 
lid., gas costing 2s. 64d. and 2s. 9d. in the district. At 
present there are 71 consumers, representing & total lamp 
connection equivalent to 4,900 8 c.p. lamps. А refuse des- 
tructor is combined with the electricity works. The sum 
authorised to be borrowed for the scheme was £36,850, of 
which £26,850 has been raised and £27,985 expended. 
Mr. Harold Gray, the resident electrical engineer, informs us 
that the works have been running successfully with temporary 
arrangements since early in November last 


Phosphorescence as a Source of Illumination in Photo. 
graphy.— Mr. F. Jervis-Smith contributes an interesting letter 
to Nature of the 28th ult. on this subject. In certain libraries 
there exists a fixed rule that no books may be removed. This 
being so, all extracts and copies of plates and engravings have 
to be made in the libraries. Reproduction by the methods of 
ordinary photography is most inconvenient, since the employ- 
ment of artificial light is strictly prohibited; also the intro- 
duction of a camera, and its manipulation in a library, are 
surrounded by many difficulties. These circumstances led 
him to devise the following method for obtaining copies of 
plates, engravings, printing, and writing. A piece of card- 
board is coated with a phosphorescent substance, and after 
sufficient exposure to the light of the sun or of an aro lamp, 
it is placed at the back of the engraving or writing to be 
copied ; on the face of the engraving or writing a dry photo- 
graphic plate is placed, and then the book is closed for a 
certain time, depending on the nature and thiokness of the 
paper used in the book. Не finds that the period of time lies 
between 18 and 60 minutes. The plate is then withdrawn 
and stored in a dark box for development. The dry plate is 
easily manipulated under а cloth, which shuts off all light 
and covers the book during the operation. The results are 
sufficiently good for most purposes—in the case of some 
papers the fibrous structure is shown; this very slightly 
detracts from the clearness of the copies made by this pro- 
cess. Neither the luminous substance nor the dry plate injure 
the book in any way, so that the method may be employed in 
the case of valuable prints and engravings. If films be used 


instead of plates, a large number of copies of different 


engravings in the same book may be made at the same time. 
The time of exposure to the phosphorescent backing is 
shortened considerably by placing the phosphorescent card 
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on а warm surface, such as that of а metal vessel heated to 
about 20'C. with hot water; when films are employed this 
temperature should not be exceeded. In an experiment 
mace in the laboratory Mr. Jervis.Smith found that the 
* substance under normal barometric pressure 
ecame brightly luminous when subjected to the brush 
di-charge of a Tesla inductor; but the discharge from an 
ordinary induction coil fails to produce the same effects. 


Application for the Extension of a Ferranti Patent.—Notice 
has been given of the intention of Mr. S. Z. de Ferranti to 


present a petition for the extension of Patent No. 12,419 of 


1887 for an invention Improvements in Electric Railways." 
The patent is dated September 18, 1887. The hearing of the 
petition is fixed for April 15, or such subsequent date as the 
Judicial Committee shall appoint. Opposition to this petition 
must be filed on or before April 15. The patent may be 
roughly divided into three parts: First, an alternating current 
electric traction system is described, in which the car is 
supplied by current through converters, each of which feeds 
its own section of the line, and is switched on or off as the 
car enters or leaves the section. Next, some systems of motor 
suspension are described for direct-driving, and lastly, it is 
pointed out how a battery may be employed on the car for 
the purpose of exciting the field magnets of the motor, and 
for driving the car for a short time in case of failure of supply. 
The claims are as follows :— 

1. An electric railway, with conductors for conveying current to the 
motor locomotives in short sections, fed with current of comparatively low 
tension from a high-tension alternating circuit, through converters or 
induction coils which are only brought into action at the time when a 
motor locomotive is on the section of line which they have to feed. 

2. An electric railway with conductors for conveying current to the 
motor locomotives in short sections each fed with current of comparatively 
low tension from a high-tension alternating circuit through two or more 
converters, one, a small one, constantly acting to maintain the required 
tension in the conductor, the other, or others, of large dimensions, brought 
into action by the increase of current passing 'through the small one when 
& locomotive comes on to that section of the line. 

5. An electric locomotive engine with the dynamo-electric machine 
placed between the driving wheels of the locomotive, and with the arma- 
ture concentric with the axle, or axles, of the wheels and coupled to them 
by a connection which allows the body of the locomotive, together with the 
dynamo which it carries апа which are supported on springs, to play up 
and down freely. 

4. An electric’ locomotive engine, with the dynamo-electric machine 
placed between the driving wheels of the locomotive and with the driving 
wheels on short axles, each driven from the armature axis by couplings, 
which allow of a certain amount of movement of the axles out of line with 
the armature axis. 

5. An electric locomotive engine, with the dynamo-electric machine 
placed between the driving wheels of the locomotive and with the driving 
wheels on an axle, which passes through a hollow formed through the 
centre of the armature, and driven from it by couplings, which allow of a 
certain amount of movement of the axle away from the central line of the 
hollow armature axis. 

6. An electric locomotive engine, with the dynamo-electric machine 
placed between the driving wheels of the locomotive, and formed with a 
bollow cylindrical armature supported on anti - friction rollers. 

7. In electric locomotives worked with alternating currents, the employ- 
ment of secondary batteries to magnetise the field magnets of the motor 
engine, and to drive the engine for ashort time when it cannot be supplied 


with alternating current. 

A 25,000-volt Power Transmission.—There is an interesting 
description in Cassier’s Magazine for February of the plant 
transmitting power from the Apple River to St. Paul, U.S.A. 
The fall available is 82ft., the flume is 1,550ft. long, and was 
designed to carry 670 cubic ft. of water per second, sufficient 
to give an output of about 5,000 н.р. The turbines are of 
the Victor type, each set consisting of two 86in. special wheels 
with bronze runners, mounted horizontally in a cylindrical 
wheel-chest, 9ft. in diameter by 12ft. long. Both wheels run 
on the same shaft, which is directly connected to one of the 
750kw. alternators. In each of the four branch feeders is 
placed a 56in. gate valve, operated independently from a 
shaft by a 74 m.r. electric motor provided for the pur- 
pose. The four alternators are three-phase, 800-volt, 60-cycle 
machines, with armatures revolving at 300 revs. per min. 
The air-blast step-up transformers are six in number, and 
they each have an output of 500kw. at 25,000 volts, and 
are connected in two sets of three with Y connections. 
Six No. 8 B.W.G. medium-drawn copper wires are employed 
for the line, in two circuits of three wires each, one cireuit 
being supported on each side of the poles in the form of an 


equilateral triangle with 24in. sides. One of these circuits 
runs straight through without transposition,’ while the other 
is spiraled twice at equal intervals. The joints are made by 
giving each wire six turns about the other, the whole being 
soldered by dipping. The poles are of cedar with 8in. tops 
and spaced at а maximum distance of 110ft. The insulators 
are glass 7in. in diameter. The resistance of each conductor 
between the generating station and St. Paul is 22-85 ohms, 
and the drop in voltage for 3,000kw. with a 90 per cent. 
power factor, is 7:7 per cent., the initial voltage being 25,000, 
and both lines heing operated in parallel. At the sub- 
station at St. Pauls there are 10 oil-cooled step-down 
transformers, which are arranged in banks of twos and threes. 
Some of the transformers supply directly to а distributing 
network and othersthrough rotatory converters to a continuous- 
current network. These rotatory converters are operated in 
pairs and supply current for the Edison three-wire system 
throughout the city. The potential of 78 volts given may be 
he varied 7 volts up or down by a series of inductor 
regulators. The secondary windings of the 200kw. trans- 
formers are divided, and leads are taken from each section to 
a quick Nbreak multipoint switch on the outside of the case. 
By аата с this switch from point to point the secondary 
is thrown ihtcircuit a section at a time, and the potential 
is corresponding increased, in steps of 21 volts, from 2,100 
to 2,700. In opening the station, the potential on the high- 
voltage bus bars is maintained at 22,500 volts, and the voltage 
of the distributing cireyp&ts is adjusted by the devices above 
described. 


MEETINGS OF БСІЕНТ ДНО ENGINEERING 
SOCIETIB Ы 
TO-DAY (FRIDAY), March 8th. E 
PuysicaL ЗОСТЕТҮ, "Д 
5 p.m. Meeting in the rooms of the ChemicaN Society, Burlington 
House. Agenda: (1) “А Theory of Colloidal! Solutions,” by De. 
Е. G. Donnan.. (2) Exhibition of apparatu by R. Appleyard. 
(5) “On the Production of a Bright Lüge Spectrum by 
Anomalous Dispersion and its Application to the Flash Spectrum, 
by Prof. R. W. Wood. 
SATURDAY, March 9th. | 
Roya INSTITUTION. 
8 p.m. Afternoon Lecture III. on “Sound and Vibrat@ious,” by the 
Right Hon. Lord Rayleigh, F.R.S. 


MONDAY, March 11th. 
INSTITUTION OF ELECTRICAL ENGINEERS— NEWCASTLE Loca, SbECTION. 
Ordinary Meeting at the College of Science, Ne eastle-on- 
Tyne. 
: SOCIETY OF ARTS. 
8 p.m. First Cantor Lecture on Electric Railways, by Maj г Phillip 
Cardew. 
TUESDAY, March 12th. 
INSTITUTION OF ELECTRICAL ENGINEERS—MANCHESTER LOCAL SECTION. 
7:30 p.m. Ordinary Meeting at Owens College, Manchester, W Paper 
to be read: “The Adaptation of the Steam Engine go the 
Generation of Electrical Energy, by J. S. Rawerth. 


"WEDNESDAY, March 13th. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
7:80 p.m. Extra Students’ Meeting. Paper to be read: Distripu- 
tion of Energy in Coal Mines,” by F. E. Pring. 
INSTITUTION OF ELECTRICAL ENGINEERS—GLASGOW LOCAL SECTIQN. |. 
8 рт Ordinary Meeting at the Institution of Engineers and ShYP- 
builders, 207, Bath-street, Glasgow. 
THURSDAY, March 14th. 
ROYAL Soorxrr. \ 
4:30 p.m. Ordinary Meeting at Burlington House, 
INSTITUTION OF ELECTRICAL ENGINEERS. 
8 p.m. Ordinary Meeting. The конш арас will be read : “ Some 
Notes on Polyphase Substation Working,” by A. C. Eborall, anc? 
if necessary the discussion on Mr. O'Gorman's Paper concluded. 
The Students’ visit to the works of the Incandescent Electric 
Lamp Co. announced for to-day will not take place. 


FRIDAY, March 15th. 
INSTITUTION OF MECHANICAL ENGINEERS. — 
8 p.m. Ordinary Meeting. Paper to be read: “Combined Trolle 
and Conduit Tramway Systems," by A. W. Connell. 


SATURDAY, March 16th. 


} 


ROYAL INSTITUTION. € 
$ p.m. Afternoon Lecture IV. on “Sound and Vibrations, 
Right Hon. Lord Rayleigh, F. R. S. 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournrer D'Arsz.] 


Condenser with Adjustable Capacily.—Brigg's adjustable 
condenser, made of flexible mica plates subjected to varying 
pressures, gives & wide range of capacities, but is open to the 
objection that the variation of capacity with pressure follows 
an unknown law, and is not always a certainty. G. Ercolini 
has, therefore, improved upon it by substituting glass plates 
for the flexible plates. The glass plates are mounted one 
above the other on metallic rails latd into an ebonite scaffold- 
ing. The scaffolding can be sheared like a parallel ruler, so 
that the glass plates can be made to approach each other to 
any extent desired. Sheets of tinfoil stuck on both surfaces 
serve as the metal plates, The capacity varies with the 
cosine of the angle of inclination of the guiding rod. The 
condenser can, of course, be used as an air-condenser, or 
immersed in a liquid. 

[G. Ексолхт, Nuovo Cimento, November- December, 1900. ] 


Transparency of Bodies for X-Rays.—It has long been known 
that the absorption of X-rays by matter is proportional to its 
density, therein resembling the force of gravitational attrac- 
tion. L. Benoist has endeavoured to impart a greater 
precision to this rough generalisation. He defines the X-ray 
transparency of a body as the mass in grammes of a prism of 
the body 1 sq. cm. in base, which produces upon X-rays 
passing along its axis an absorption equal to that produced 
by a layer of paraffin 7:5 cm. thick. From a large number of 
measurements he concludes that the specific transparency of 
а body is independent of its physical state. Thus water and 
ice of equal density would show the same X-ray transparency. 
It is also independent of chemical combination, the atom 
exerting the same absorption whatever its grouping with other 
atoms. A more or leas strict proportionality between atomic 
weight and absorptivity is only observed when the X-rays are 
of the most penetrating kind. Otherwise the curve of 
absorption resembles an equilateral hyperbola. On entering 
the atomic weights as abscisse and transparencies as 
ordinates, a curve is obtained which fairly follows the 
hyperbola laid through lithium, but shows a maximum 
divergence for the atomic weights between 40 and 50. 

[L. Bxxolsr, Comptes Rendus, February 11, 1901.) 


Magnetic Effect of Electric Charge.—V . Crémieu has repeated 
his own experiments on the magnetic effect of a moving electric 
charge, with a view to meeting the objections raised by Row- 
land, Himstedt, and Fitzgerald. He acknowledges that the 

action of the armatures which are used to discover the mag- 
netic effect looked for is difficult to determine. He therefore 
devised a new experiment in which no metallic layer was 
interposed between the needle and the turning disc. But as 
before, the revolving charged disc produced no magnetic effect 
whatever. It was easy, however, to obtain an effect showing 
the same reVersibility as the magnetic effect looked for, and 
even agreeing with it in order of magnitude. This pseudo- 
magnetic effect of electric convection is due to sparks or 
brushes, and isin any case of electrostatic origin. It is always 
observed when the suspended system has not been very care- 
fully dis-electrified, or when it is not protected by a good 
conductor. A tube of paper covered with graphite, which 
constitutes a perfect electric screen for bodies at rest, ceases 
to be so when they are in motion. The conditions of experi- 
ment are generally so difficult that it is impossible to take a 
satisfactory set of readings. The author considers himself, 
however, still justified in denying the existence of a magnetic 


effect of electric convection. 
(V. CREuIEU, Comptes Rendus, February 11, 1901.] 


Photophones.—E. Ruhmer has found that an electric arc is 
not absolutely essential for the transmission of speech by 
light. It can be accomplished by means of a simple Bunsen 
flame surmounted by a piece of platinum foil serving as an 
electrode, while the burner itself serves as the other. The 
flame is inserted in the secondary circuit of a transformer, 
and a battery and microphone receiver in the primary circuit. 
The effect is, however, much feebler than in the case of the 


arc. In using the arc care must be taken to have the proper 
transforming ratio. The best ratio—:;.e., that with which the 
loudest rendering of the original sound is obtained—is that in 
which the numbers of turns in the two coils are in the pro- 
portion of the square roots of the resistances of the microphone 
and the arc respectively. The ratio comes out as something 
like 1 to 2-2. To attain this ratio empirically, and to vary it 
in accordance with the pitch of the note transmitted (ag is 
often desirable), the author proposes to employ a single-coil 
transformer with variable contact (see diagram). At the 
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receiving station low- resistance selenium cells should be 
employed. Under favourable conditions they may be made 


to work the recording magnet of а Poulsen telegraphone. 
[E. RumBMER, Phys. Zeitschr., February 25, 1901.] 


Electric Anemometer.—E. Legrand: describes a simple device 
which surmounts all the difficulties experienced in transmitting 
the indications of an ordinary centrifugal anemometer to & 
distance. The shaft of the cup anemometer carries a small 
Gramme ring, which revolves between the pole-pieces of & 
strong permanent magnet. The E.M.F. produced in the ring 
is proportional to the speed of rotation. The apparatus is 
connected with a voltmeter formed by adapting a Deprez 
galvanometer, with a suitable damping device and a low 
resistance. To avoid errors due to temperature, the cirouit 
is made of manganin wire. The apparatus is graduated 
empirically. 

[E. LEGRAND, Comptes Rendus, February 11, 1901.] 


Solar Activity and Magnetic Variation.—A. Angot claims to 
have discovered the precise value of the term due to the sun's 
influence in the equation representing the couree of magnetic 
declination. The term has been calculated from the records 
of Parc Saint Maur and of Greenwich, and the two results 
show а remarkable agreement. The 17 equations of condition 
which determine each group of unknowns present in general 
only slight residual errors, and the influence of sun spots is 
very clear and precise. A slight lack of correspondence may 
be attributed to the fact that the sun's activity is not strictly 
measured by the number of sun spots visible. The diurnal 
term of the disturbing wave has a phase ¢ which, when 
referred to the true time, may be taken as constant for the 
whole year. It is 211-2deg. for Saint Maur, and 210:2deg. 
for Greenwich. Its amplitude in terms of the longitude Г of 
the sun is :— | 


Saint Maur......... 1:37' -- 0:17 sin J + 0°22’ cos 27 
Greenwich ......... 1:48' -- 0 15' sin l+ 0°24’ сов 21 
The semi-diurnal term is :— 


Saint Maur....-... 0°82’ + 0-30 sin l + 0°20 cos 27 
Greenwich ......... 0°83’ 4-0°35 sin / + 0°18 сов 2 


The Batavia observations give formule of the same form, but 
with somewhat different coefficients. E 
[A. Axor, Comptes Rendus, February 4, 1901.] 
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THE FIRST ELECTRIC TRAMWAY IN NEW 
ZEALAND. 


To the city of Dunedin belongs the honour of being the 
first to instal and operate an electric tramway in New 
Zealand. This line is operated on a stretch of track about 
14 miles long, running through the picturesque suburb of 
Roslyn to Maori Hill, a route formerly traversed by horse- 
drawn cars. It forms a branch of the rather extensive and 
mixed tramway system belonging to the Roslyn Tramway Co. 
The complete equipment of the system, including the rolling 
stock, track and line work, and generating station, has been 
carried out by Messrs. Noyes Brothers, the sole agents in 
Australia and New Zealand of the British Westinghouse 
Electric and Manufacturing Co. The overhead trolley system 
has been adopted. The trolley wire, which is of the some- 
what unusual 8 section, is suspended either on side brackets 
or by span wires. The trolley poles are of Australian iron- 


used, one being fitted on each end platform so that cars can 
be run with equal facility in either direction. 

The cars commenced running for public service on 
October 28 last, but the formal opening by the Mayor of 
Dunedin did not take place until December 4. 

At a meeting of the Dunedin City Council, held last 
December 12, Mr. W. G. T. Goodman, B.Sc., representing 
Messrs. Noyes Bros., presented a report on the Dunedin 
tramways, and it was resolved to borrow £46,128 for the 
purpose of purchasing and acquiring all the tramways, plant, 
&c., of the Dunedin City and Suburban Tramways Co. (Ltd.), 
also to borrow a further sum of £200,000 for improving, con- 
verting to electric power, and extending these tramways. The 
schemes submitted embraced both gas and steam power gene- 
ration and also two water-power schemes. Of the latter the 
Taieri River and Lee Stream scheme meant securing 4,822 
available н ». from the river at a distance of about 12 miles 
from the centre of Dunedin. The Waipori River scheme 
meant securing 5,700 available н.р. at a distance of about 
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ELECTRIC, CABLE AND HORSE TRACTION AT DUNEDIN, N. Z. 


bark wood, and the side brackets of iron having a light and 
neat appearance. The return circuit consists of the track 
with Edison-Brown plastic rail bonds. The steepest gradient 
on the line is I in 12, which the cara have no difficulty in 
negotiating at a speed of 8 miles an hour. 

The power house is situated in the Kaikorai Valley, about 
three-quarters of a mile from the centre of the electric line. 
It is here that the cable machines for the operation of the 
cable-driven tramways are also installed, the electric generator 
being driven by counter-shafting from the same steam engine. 
Westinghouse standard plant has been installed, including a 
75kw. railway-type generator, and a white marble switch- 


board bearing the usual main switches, automatic cutouts, 


rheostats, instruments, &c. 

The cars are of the ordinary box type: inside dimensions 
14ft. by 7ft. 3in. by 8ft. 8in. high; total length outside, 25ft.; 
and 6} tons weight each. Each has a seating capacity for 
20 persons. The inside finish is of cherry with a three-ply 
veneer ceiling of birch.. The cars are well equipped with 
electric light, there being two three-light electroliers inside, 
and one lamp under each canopy and a head light. A gong 
is also arranged so that passengers may communicate with 
the conductor if they wish. Two Westinghouse tramway 
motors, type 49 B., rated at 25 н.р. each, operate each car, a 
motoy being coupled to each axle through a single reduction 
gearing. The Westinghouse No. 90 type of car controller is 


26 miles from Dunedin. The Council were in favour of adopt- 
ing the former water-power scheme. The car mileage per 
annum under the present system of horse-drawn cars is 
450,000, operated by 35 cars. Under the proposed new 
system, with electric trolley cars, the mileage will be raised 
to 1,040,800, operated by 26 motor cars. 
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А NEW FEEDER SWITCHBOARD AT NEWINGTON. 


A feeder switchboard has just been supplied and erected at the 
Newington (London) electricity supply works by the General Electric 
Co. (1900) Ld, Since the time when it was first opened, in 1899, this 
station has had some new plant added, and certain extensions have 
been made in the private lighting, necessitating three new feeders. 
When these matters were considered it was recognised that the large 
station switchboard standing in the gallery (and described in our 
article on the Newington station in Vol. XLIII., p. 224) was not 
capable of accommodating all the necessary new panels, owing to the 
fact that it already nearly filled the gallery. It was, therefore, 
decided to remove the five positive and negative feeder panels to the 
floor at the other end of the engine-house, and to erect in their place 
the panels for the new plant. This work was carried out by the 
General Electric Co., who were also makers of the original switch- 
board, and it comprised the supplying of (1) one positive and one 
negative panel for a 400kw. generating sct, containing one B.T.H. 
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maximum automatic cut-out, one ammeter, one single-pole switch, 
and one minimum automatic cut-out, one single-pole fuse, and one 
double-shunt rheostat respectively ; (2) one balancer panel, contain- 
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the large machine panel is deserving of special notice, in that 
it comprises one large-step and one small-step regulator on the 
potentiometer principle. 
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FRONT OF SWITCHBOARD. 


ing two fuses, two centre-zero Weston ammeters, one starting 
rheostat, two knife switches, two shunt rheostats, and two field 
switches ; and (3) one booster panel, containing two double-pole 


Back OF SWITCHBOARD. 


fuses, one Weston ammeter, one centre-zero Weston ammeter, one 
Weston voltmeter, two double-pole switches, one starting rheostat, 
two shunt rheostats, and two field switches. The shunt rheostat on 


In addition, one spare 400kw. panel was supplied, and the old 
knife switches were replaced by the new and improved “ Peel” 
spring knife switches, and minimum automatic cut-outs were added 

to all the old machine panels. The solid ’bus bars at the back of 
the board were replaced by new ones, consisting of three copper 
strips, each taped together, and these have been extended to the end 
of the gallery, where the middle wire bar drops straight down, whilst 
the positive and negative, after traversing the station wattmeters, 
are carried bare on insulators to the end of the engine house—some 
60ft. Here they drop down to the new feeder board, to which they 
are connected by bare copper arches. | | | 
The new board comprises the five old positive and negative feeder 
panels arranged from the centre outwarde, three additional panels 
on each side and one spare panel on each side. Each panel contains 
one feeder ammeter, with a scale of volts added, which shows the 
' voltage at the feeding points, one voltmeter indicating station volts, 
one plug fuse-block with two fuses, one knife switch, and one regu- 
lator for the back E.M.F. cells, with which it is proposed eventuali: 
to regulate the pressure on the individual feeders. The instruments 
on the new panels are of the Weston type. The new panels also have 
screw plugs instead of fitted plugs, and the fuses are covered with 
micanite shields instead of mica shields. All the switches on the 
old panels have been replaced by *' Peel" switches to match those on 
the new panels, and these are similar in pattern to those on the 
station switchboard, having double contacts and carbon breaks. 
Theaccompanying views, showing the frontand end of theboard, will 
| тте an idea of the way in which the framework. is built up. In 
evising this design the object aimed at by the General Electric Co. 
was to have u standard series of parts which could be put together 
| with a minimum of labour, and combine strength, flexibility and 
facility for extension. The parts are all of cast-iron, and comprise for 
i one panel a base, two side web brackets, two side frames, one apron, 
| and one top frame. Of course the number of brackets and side 
frames are always one more than the number of panels. The base is 
cast with а long hole in the centre for entering cables, and five bosses 
with holes for coach screws for screwing to the floor. The brackets 
are bolted to the base through their flanges and support the apron 
in like manner; the side frames, which have a flange top and 
bottom, are bolted at the bottom to the top of the bracket, and at 
the top to the top frame, which they support. The side frames 
have also bosses with holes half way up and at the top, for bolting up 
to the next one, and so on. The top frame is cast with e 
rectangular holes for lightness, separated by two webs. It is 
in section somewhat like a T, into one angle of which the top of 
the panel fits, whilst the bottom rests in an angle or ledge 
cast in the apron. The panels are bolted top and bottom 
against these angles. With various standard heights of panels 
the number of panels of any width and height which can be 
erected is unlimited, and after they are bolted on, the edgés are 
finished off with amoulding, and the whole painted. 
We are informed by the General Electric Co. that all the 
alterations were accomplished without shutting down the station or 
depriving anyone of the light. 
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ELECTRICAL OSCILLATIONS AND ELECTRIC 
WAVES.* 


BY DR. J. A. FLEMING, M. A., F. R. S. 
(Continued from page 661.) 


It becomes, therefore, important to consider how we can accumu- 
late large stores of energy in a vibrator, which can be released as 
electrical oscillations. The energy stored up in any condenser is 
ороо to the capacity and to the square of the voltage or P.D. 
of the conductors. If we attempt to obtain large storage by using 
large capacity, we can only do so by increasing the wave length, 
and it is not always desirable to unduly enlarge the wave length. 
Hence it is best to gain energy storage by employing high-charging 
voltage. Here, however, we meet with a difficulty. The voltage, to 
which we can charge when using an oscillator of the Hertz type, 
is determined by the length of the spark-gap in the oscillator. It 
is found by ẹxperience that if we make this gap larger than lem. 
or at most 2cm., the spark is generally поп ШАРУ 2А ів, the 
spark-gap when the spark is passing does not become conductive 
enough or remain conductive long enough to permit electrical oscil- 
lations to take place through it. Therefore, when using the Hertz 
radiator with spark balls of about a centimetre in diameter, we are 
limited in practice to a voltage difference between the two sides of 
about 30,000 volts. If we attempt to increase the capacity, when 
using an ordinary induction coil as the source of E.M.F., we 
find ourselves in another difficulty. Owing to the high resistance 
of the secondary circuit of the coil the whole electrical system has a 
very large time-constant ; in other words, the coil cannot supply 
electricity fast enough to charge more than a small capacity up to 
the full voltage during the time the voltage exists. To overcome 
this latter difficulty, it is necessary to employ a transformer with 
a secondary circuit of not very -great resistance and yet capable 
of giving the required voltage. When this is done we find we 
have quelled one obstacle to success and created another. The 
attempt to charge and discharge a condenser connected to spark balls 
joined across the terminals of the secondary circuit of the transformer 
results in the production of an alternating-current arc or flame 
discharge which stops all alternations. It is necessary to get rid of 
this arc without interfering with the oscillatory discharge of the 
condenser. Many methods have been proposed for doing this ; one, 
due to Mr. Tesla, 1s to place the spark balls in a strong magnetic field, 
во that as soon as the arc is formed it is blown out magnetically. 
Mr. Tesla has aleo described and patented а number of devices in 
which revolving contact breakers of various kinds extinguish the arc 
intermittently. In one of these a jet of mercury is made to effect the 
contacts by being discharged against a revolving metal disc carrying 
eu blades. (See Electrical Engineer, New York, NXVL, p. 477, 
1899. 

Another and more effective method is to employ an air blast to 
blow out the arc intermittently. To achieve this result, the air blast 
must be vigorous and then the arc discharge ia destroyed, but the 
condenser disrupture discharge remains. With a jet of carbonic acid at 
a pressure of 3kg. per square centimetre (about 401b. per square inch), 
it has been found that more than 100,000 sparks per second were 
obtained ; with air at 3lb. per square inch, about 10,000 per second. 
(See H. Abraham, Soc. Franc. Phys. Seances 2, p. 70, 1899; also 
Comptes Rendus, 128, p. 991, 1899.) The use of an air blast to 
destroy the continuous current arc was suggested by Prof. Elihu 
Thomson. А third plan which is satisfactory, at least for small 
transformers, and has been adopted by Mr. Leslie Miller, is to con- 
struct a closed magnetic circuit transformer having great magnetic 
leakage. In othér words, to put all the secondary winding on one 
side of the iron ring, and all the primary on the other. Hence the 
moment the arc is started the transformer attempts to send a large 
current, but then magnetic Aa ове causes the secondary voltage to 
drop and the arc is extinguished. A fourth plan, devised by 
M. d'Arsonval (Comptes Rendus, 180, p. 1,049, April, 1900), is to 
employ a spark-ball arrangement in which the spark balls are 
periodically pulled apart by being carried on revolving arms. By 
this plan the arc is broken me ically and by the air vortex 
produced. I have devised and put into practice a more elaborate 
arrangement which is capable of creating very powerful and sustained 
oscillatione. Using a glass plate condenser having a total capacity 
of about 1 microfarad, charging it to a voltage of 20,000 volts by 
means of a step-up transformer, and discharging it from 10 to 20 
times a second by means of a rotating discharger as above described, 
it is posible to produce persistent electrical oscillations of very 
considerable energy, each group of which is composed of at least 
1,000, ролы several thousand individual oscillations. 

Prof. Elihu Thomson has described (see The Electrician, Vol. XLIV., 
p. 40, 1899) an apparatus which is likely to be of great use in con- 
verting the energy of a continuous current into high frequency and 
high-potential oscillation. His apparatus consists of a contintous- 


* Cantor lecture delivered before the Society of Arts, December 4, 1900. 


current motor which has on its shaft a pair of insulated rings con- 
nected to two opposite ends of a diameter of the armature circuit. 
From these rings can be drawn.off an alternating current раар 
a frequency of 25 periods per second. This is passed throug 
а transformer and raised in pressure to 20,000 volts. This high 
pressure is employed to charge a series of mica plate condensers 
in parallel, the connection of the transformer to the condensers 
being made just when the E.M.F. is a maximum. The contact 
maker which does this is driven by the shaft of the motor, and this 
shaft also drives a commutator which causes all the condensers to be 
charged in parallel and then discharged in series. Hence we get an 
enormous multiplication of potential, and can discharge а condenser 
charged say to 200,000 volts through a low resistance circuit. In 
this manner he creates an oscillatory spark discharge of considerable 
length, and representing а very high voltage combined with high 
uency. 

{шше then to the consideration of electric resonance, I may 
exhibit here an experiment to illustrate the exact tuning” of two 
circuits together and a method of indicating it. On a wooden frame 
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Fic. 6.—Co-Resonant Circuits. 


is wound 12 turns of insulated wire, and this circuit joins the out- 
sides of two Leyden jars (see Fig. 6). The insides of the jars are 
connected to а pair of spark balls, and these to the secondary circuit 
of an induction coil. hen the coil is set in action electrical oscil- 
lations are excited in the circuit. Ata distance is placed a similar 
coil of wire and a pair of jars, the coil connecting the outsides 
and the insides of the jars being nearly closed by а small spark- 

If the circuits are иде аз shown, then oscillations in one 
circuit set up sympathetic oscillations by resonance in the other. If 
in the i cunt circuit we decrease the capacity by adding a third jar 
in series with one of the others, then the sparking in the receiving 
circuit stops. It can, however, be restored by increasing the induct- 
ance of the circuit ; hence we eee that decreasing capacity can be 
compensated for by increasing inductance. This is in accordance 
with theory, for the “note” or “tune” of the system depends upon 
the product of its inductance and capacity, and therefore remains 
the same when one quantity is made to vary inversely as the other. 


Ке 


Fic, 7.— Arrangement of Lecher Circuit. 


Thus, if we have two electrical systems, each consisting of a capacity 
and an inductance in series denoted by C, L, and C!, and Li, then 
these systems will be in resonance or in sympathy or tune if the 
product CL is equal to the product Сл, It is extraordinary how 
little variation of capacity will in some cases upset the tuning.“ 
A striking experiment in electric resonance has been described by 
С. le Bon (“ Revue Scientifique,” 11, p. 513, 1899; or “Science 
Abstracts," 1899, Vol. IL, p. 671). By means of an induction coil, 
spark-gap, two Leyden jars, and connecting coil of wire, oscillations 
аге set up in the coil as already shown. From the end of the solenoid 
or coil two wires are led, one of which is connected to the bottom 
end of а second special coil, and the other to some point in the coil 
found by trial. The upper free end of this second coil is furnished 
with a sharp point. en the proper points of attachment have 
been found it is seen that a vigorous electric brush” starts from 
the sharp point. This is due to sympathetic oscillations set up 
in the second coil by properly adjusting its length, so as to tune 
it to the primary coil. 
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Another interesting phenomenon in which electric resonance or 
tuning plays an important part is that of the establishment of 
stationary electrical oscillations in open wire circuits. Let a double 
condenser be formed by placing four sheets of tinfoil between sheeta 
of glass or ebonite (see Fig. 7). Suppose the two inner plates con- 
nected to a pair of spark balls and to the secondary circuit of an 
induction coil, and the outer plates connected to two long insulated 
wires placed, say, бїп, apart. When the induction coil is set in action 
the inner plates form a condenser which discharges with oscillations. 
The potentials of the two outer plates are, therefore, raised and 
lowered with great frequency ; hence the wires connected to them 
are subjected at one end to very rapidly-varying E.M.F., and if 
they are properly adjusted.as to ce and distance apart, we 
have set up in them stationary electrical oscillations. ‘These consist 
of high-frequency currents in the wires, but determined by the con- 
dition that at the open or free end of the wires the currents must be 
zero, but the potential variation may be a maximum. The pecu- 
liarity of these stationary oscillations is that we may have a current 
in one part of the wire which is in the opposite direction to that in 
another part, and in between we may have a place waere there is no 
current at all. This can be detected by encircling the wire with a 
small insulated coil of very fine platinum wire which forms part of 
опе arm of а Wheatstone’s bridge. Any heating of this platinum 
wire upsets the balance of the bridge and creates a deflection of the 
bridge galvanometer. The platinum wire becomes heated when in 
such a position on the long wire that at that point current oscilla- 
tions exist. This bolometer arrangement is a means of detecting a 
localised current in, a wire by the heat it there creates. This method 
of detecting stationary current oscillations in a wire has been ү 
into practice by Rubens, Paalzow, Ritter, Arons, and others, and is 
described at length by Prof. J. J. Thomson in his book, Recent 
Researches in Electricity and Magnetism,” p. 461. See also Wied. 
Ann., 1899, Vol. XXXVII, p. 529; 1890, Vol. XL, p. 55; 1891, 
Vol. XLIL, pp. 154, 581. 


Fic, 8.—Induced and Inducing Magnetic Fields in case of a Magnet and 
Circular Circuit. 


Measurements made with the bolometer in the above manner 
show that the electric impulses applied to the end of the wires excite 
the free vibrations of the wire in such fashion that the length of the 
Wire is either equal to one complete wave length of current or to an 
odd integer multiple of the wave length. If the circuits are arranged 
as shown in the upper of the two diagrams in Fig. 7, which is com- 
monly known as the Lecher arrangement, and if the two wires 
attached to the secondary plates have a vacuum tube joined across 
their open ends, we can show a pretty resonance experiment as 
follows : Place a metallic wire as a bridge across the two parallel 
wires, and move it about. We can find a position in which the 
vacuum tube is alight even when the long wires are thus short- 
circuited. This happens when the two separate circuits so formed 
are in resonance with each other. It is impossible to leave the sub- 
ject of electric resonance without making reference to one important 
region of fact in which electric resonance is possibly the key to the 
physical explanation. In the next and last lecture your attention 
will be directed to some of the evidence that what we call light 
consists in the propagation through space of electric and magnetic 
force, and that along the path of a ray of light there is a distribution 
of electric force periodic and cyclic in space as well as in time. 

One of the most familiar optical phenomenon is that of “ absorp- 
tion.” A substance may be very transparent to rays of one frequency, 
but perfectly opaque to those of another. Consider now an electric 
circuit tuned to one particular frequency. Let us suppose that it 
is subjected to inductive impulses of very various frequencies, all 
acting upon it at once. From what has already been explained it 
will be clear that the receiving circuit will pick out and respond to 
the particular frequency of oscillation to which it is tuned. It can 
aleo be shown that euch a system must be opaque to the impulses to 
which it responds. Imaginea single resonator consisting of a circular 


wire suspended in space ; let magnetic flux be inserted into this cir- 
cuit so as to create in it an E.M.F. and an electric current (see 
Fig. 8). A little consideration will show that the direction of the 
magnetic force due to the current set up in the resonator is such as 
to tend to annul or destroy the maenetic force which gave rise toit 
by its insertion into the circuit. If, then, we imagine а wall com- 
posed of such circular resonators, all placed with their planes per- 
pendicular to the wall, and if we furthermore imagine a period 
magnetic force parallel to the plane of the wall and perpendicular 
to the plane of each resonator, to operate on the resonators, it will be 
evident that each resonator willhave induced in it a current which 
will produce а magnetic force exactly annulling at the centre of the 
resonator the external magnetic force which gave rise to it. It is then 
possible to show that if this impressed magnetic force is rapidly 
periodic, and due to an electric wave impinging on the wall of 
resonators, then the resonators will themselves emit electromagnetic 
waves which will, at all places beyond the wall, neutralise the action 
of the incident wave. 

In this way we can produce an electro-magnetic model of a wall 
which is opaque to waves of a particular frequency. If, then, for a 
moment we anticipate matters to be considered in the last lecture, 
and take it as highly probable that what we call a ray of light is a 
periodic change in space and time of magnetic and electric force 
along the line of ray, and if we may assume that atoms or molecules 
are, for present purposes, equivalent to receiving and resonant 
circuits, it is clear that the phenomena of absorption— whether 

eneral, as in opacity, or special and limited, as in the absorption 

nds in the spectra of certain solids, liquids and gases—may be an 
instance of electric resonance. Any electrical theory which is to 
explain absorption must, however, deal with the connected pheno- 
mena of abnormal dispersion and that variation of the refractive 
index on either side of an abrorption band which is characteristic of 
optical absorption. An attempt to base a theory of optical absorp- 
tion on electric resonance has been made by G. Sagnac (see Soc. 
Franc. hys. 141, p. 3, 1900; or “Science Abstracts, Vol. III., 
p. 527), and any complete electromagnetic theory of light must 
include as part of it a consideration of that limited opacity of bodies 
to certain luminous radiations, which is such an important department 


of optica, 
(To be continued.) 


A METHOD OF COMPENSATING VOLTMETERS FOR 
THE VOLTAGE DROP IN LONG FEEDERS.* 


BY MICHAEL B. FIELD, A.M.INST.C. E. 


(Concluded from page 659.) 


In Heap’s patent 8,348 of 1898, instruments of the Weston type 
are described for use in three-wire circuits, where the moving 
member has two distinct coils and four terminals as shown in Fig. 8. 
The great disadvantage of this arrangement is, of course, the difti- 
culty of insulating the coils on the movable member from each other, 
the difference of potential being the full voltage between outer and 
neutral wire. | 

А further device is described, as shown in Fig. 9, with reference to 
instruments depending on tbe attraction of a small piece of iron. If 
these instruments be used at all, they may quite as readily be com- 
pounded with à few turns in series with the outer and neutral mains 
1n accordance with the original scheme of Dr. Hopkinson. In any 
case, the device described above of Heap possesses the disadvantage 
that unless а large drop be allowed in the inserted resistances in the 
mains, the available voltage across the terminals of the voltmeter is 
alte gether insufficient. For example, on a 250-volt circuit, if the 
series resistance caused an added drop of, say, 2 per cent. of the 
feeder drop, the available difference of potential for working the volt- 
meter would be only about 2:5 volts. With an instrument of the 
above type to be actuated by only 2:5 volts, a comparatively large 
current would be necessary, cansing a relatively large watt-loss in the 
whole arrangement. 


Cause C.—Thia case—viz., the compensation for the ohmic and 
inductive drop in long alternate-current transmission lines has been 
very ingeniouely handled by Mershon. As already intimated, Fig. 3 
gives the pith of Mershon’s arrangement, but in his American patents 
& considerable number of very pretty modifications are shown ; but 
allof these, as he is careful to point out, depend upon the employ- 
ment of potential or current transformera, or both. The following 
method, therefore, which is quite independent of all transformers, 
not even necessitating one for the voltmeter, may be of interest, In 
this instance, not only must an extra resistance be inserted in the 
line, but similarly an extra self-induction, unless indeed a portion, 
say а goth part of resistance and self-induction of the line itself, be 
employed for the purpose by running back a pilot-wire to the station 
from a point on the line situated at a distance from the power-station 
equal to (abeth) part of the whole length of the line. 


20 


* Paper read at a meeting of the Glasgow Local Section of the Ins'itu- 
tion of Electrical Engineers, February 19. 


E 


780 


THE ELECTRICIAN, МАКОН 8, 1901. 


na———— P D eee NN RR RR S ——————————— 2 — M—MÀU—"À 
— ———— . — — а 


To fix our ideas, let us consider a specific case where the line 
voltage is 30,000 volts, the line being 50 miles from end to end. At 
the station a 100-volt multicellular electrostatic voltmeter of the 
Kelvin type is employed, and connected as shown in Fig. 10. It 
would, of course, have to be thoroughly insulated from earth. xi and 
k, are condensers replacing the resistances r, and r, shown in Fig. 1. 
"The condenser k, has а capacity a proximately equal to the maximum 
capacity of the voltmeter—te., the capacity between the fixed and 
movable vanes, the latter being in the position they normally 


J : $ 


Fic. 8. 


occupy when the voltmeter is indicating its maximum voltage. 
The capacity of the condenser k, is accordingly very small ; it must, 
however, be capable of withstanding practically the full line voltage 
of 30,000 volts. 'The writer therefore proposes to employ for this 
condenser a slab of glass with pieces of tinfoil pasted on the two 
opponit surfaces, the slab being sufficiently thick to withstand the 
voltage, and the area of the tinfoil coatings being chosen to give a 
T approximately equal to the maximum capacity of the 
voltmeter. To prevent leakage and condensation on the edges of 


Fic. 9. 


the slab the whole might advantageously be immeraed in a bath of 
special oil, or be imbedded in a block of рагайїп wax or other 
suitable dielectric. 

The condenser k, must have a capacity nearly 300 times as great 
as that of k, ; since, however, the voltage across the former will be 
of the order of 100 volts, it can readily be constructed in the usual 
way of sheets of tinfoil and mica, and will not be an expensive 
matter. It is important that the ratio of the capacities of k, : k, be 


ELECTROSTATIC 
VOLTMETER 
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maintained exactly, but it is not of any importance that the capacity 
of k, shall bear any very exact ratio to that of the voltmeter. Thus 
the voltmeter, if deranged, might be replaced by another of the same 
pe and the latter would indicate correctly. If a portion of the 
ine itself be utilised, instead of inserting extra resistance and induc- 
tance a pilot-wire must be run back from a point one-third of a mile 
distant from the power house. This wire must be protected, of course, 


from the inductive action of the current in the line in a manner 
explained later on. One advantage in utilising a portion of the 
feeder itself instead of inserting extra resistances, &c., which may, of 
course, be done in this or any of the foregoing cases, is that no error 
is produced by a change of resistance of the line due to changes o; 
atmospheric temperature. 

We thus have a simple and inexpensive arrangement whereby a 
100-volt electrostatic voltmeter may be arranged to measure directly 
the potential at the far end of a 30,000-volt line, the voltmeter 
being compensated for both ohmic and inductive effects of the line 
itself. It is obvious that similar arrangements may be applied to 
many such useful purposes—e.g., in the last case the voltmeter might 
be arranged to compensate not only forthe line drop, but also for the 
drop due to both copper resistance and magnetic leakage in the 
transformer at the far end, and thus indicate the voltage at the low- 
tension terminals of the transformer irrespective of what kind of load 
may be connected to the same, t.e., one possessing self-induction 
capacity or anything else. The drop in the transformer might be 
exactly imitated by inserting in series in the circuit (now containing 
a perfect transformer with no drop) a definite self-induction and 
resistance. These might then be considered as forming part of the 
transmission line, and therefore, by adjusting k,, ka. and the inserted 
resistance and self- induction, or possibly the position at which the 
pilot-wire is connected, the drop due to the extra resistance and 
self-induction—7.¢,, the drop in the transformer at the far end of the 
line, may also be compensated for. 


ANALYTICAL INVESTIGATION, 


А simple and straightforward, though possibly а somewhat lengthy, 
method of dealing with this subject is to consider n feeder circuits 
E . 11), where Fi, F4, Fa, &c., represent the total (go and return) 
eeder resistances of the various circuits. At the station end the 
positive and negative feeders of each circuit are bridged over by 
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resistances т, T r and all the points, 1, 2, 3, &c., of these resistances 
are connected together and to cne terminal of the voltmeter. The 
potential of this terminalis e. The resistance of the voltmeter is r, 
and the current flowing through it 1. It is further shunted by a 


resistance s. | ae 
Let Vivi, Уо, &c., be the potentials of the positive and negative 
feeders of the different circuits respectively, then it is easy to show 
that 
ea 2 ECV E Vet... Va) 
11 t 73 " n 
n (++...) 
ri Tr n 
nn. evt ot „сй ж.е 00 


Let Ri, Rz. .. R, be the series resistances inserted in the feeder 
circuits, and let the far end of each of these be connected by a wire 
whose resistance is p to the second terminal of the voltmeter. 
Calling the potential of this terminal e, we may write 


А = 2(Vit Va Va) (IRI CR. CR.) „. T7 ‚ ы (2) 
7 n 8 n 


where Ci, C. . . C. are the various feeder currents, which may be 
taken as identical with the currents flowing through R, R, &c., 
provided pjbe sufficiently large to prevent any appreciable interchange 
of current between the various feeders. . : 
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We have further 
&cEEA Geox 69 0x. (8) 
Hence, eliminating e and e’ we have 
: VLDE rens . 0. R.) 
i= V ^ Lx . (4) 
(e. n) тт) 
Ti on 11 
If mtr RFF, Rat Fa = ge, 


ri R, Ry 


the numerator of the above expression is merely the average voltage 
existing at the far ends of all the feeder circuits. We will call this 
Va- It is then clear that the current flowing through the voltmeter 
is proportional to V, if any given number of feeder circuits be con- 
nected. The constant of the instrument, however, involves n; in 
order therefore to make the same calibration serve for all values 
of n, and to obtain the moat sensitive arrangement, we must keep 
s+rjsn equal to unity, in other words s must always equal т/п — 1. 
This, therefore, is the function of the shunt s in Fig. 2, and if by 
means of the multiple contact switch, s be made to depend on n in 
the above manner, we have 
Va 


f "+ (р+т) (7 Ғғ) 
ri 
If n=1 we may make ро and 3 =, ùe., no shunt is required. This 
is the arrangement of Crompton and Ashley, and also of Heap. 
The equation holding for the device represented in Fig. 1 is slightly 
different from the foregoing, 
We must insert in equation (1) 


n=l, E ( Vit Vy. ee Va ) 0 == 1 СЕ oe ta) 
2% 


and in equation (2) merely 
ye -x(V, +У,...Уһ). 


Combining (1) and (2), we have 
V 
i= а 
G QA ү + GEZA) 
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Now, in this case, if р be very small 5 with r, we may say 
that i does not depend on n, hence s may be made oi. 4, no shunt 
is required, and we have y 


ry tTa А 
71 

Applying the above results to an actual case, let V — 200, and let the 
current required by the voltmeter for maximum scale deflection, 
corresponding to, say, 220 volts, be 001 ampere, the resistance of 
the voltmeter being 60 ohms. 

z F F 

Le fu th y 12 2 2 & = 

t, further, RR, c. = 99, 

7,216,060 ohms. 


r, = 161˙6 ohms. 
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then we have 


We may take it that the maximum feeder drop will not exceed 
10 per cent., hence the maximum volt drop along R,, R,, &c., cannot 
be greater than 0'2 volt. If, therefore, p=0°75 ohm, we may say 
that the interchange of current between any two feeders cannot be 
more than 0:13 ampere, or an amount which is quite inappreciable, 
and at the same time the maximum error introduced by the variation 
of the value of p/n as n is varied cannot exceed one-fifth of 1 per cent. 

With the arrangement shown in Fig. 2, p must be much greater 
than heretofore assumed, for if one set of feeders be switched out, the 
voltage at the near end of the positive of the same might differ by 
as much as 20 volts from that ot neighbouring positive feeders, and 
a serious interchange of current between them would occur if p were 
not of considerable magnitude. Since, however, from equation 4 


it appears that no error whatever is produced by the variation of n, 


provided s is always equal to /n - 1, we may, if we like, take 
p=100 ohms, In this case, taking the game constants for the volt- 
meter as before, ғ, will come out 6,000 ohms and r, 60°6 ohms. 

It has been assumed throughout the foregoing that the same 
current returus by the negative feeder as goes by the positive feeder 
of the same circuit; this will generally be true, unless indeed the 
resistances of the positive and negative feeders are different, or the 
problem is complicated by the fact that there are faults at different 
parts of the system. Jn such cases, however, where the outgoing 
current is of d»fferent magnitude from the return current, the follow- 
ing arrangement might be employed, which, moreover, is particularly 
applicable to three-wire systems and such like, 


To derive an expression for i in case (b), see Fig. 5, we have from 
equation (1) 


Р T4 EV. f ZU. = Ск R', 
Tn n qun п 
Tf, str i (5) 
TT! 8 on = 
To obtain e’ we must substitute in this same equation 
e' for e V, -C. R, fer V. 
fc v. „ VEC: Re 
73 „ 7 — 1 „ * 
and we may further write ri TT r,4 г, 
hence = EY. C, Re EISE. 
T, d- T5 % T, tT ^ 
av. | 8+ r 4 (6) 
r. Tr. 8 n : ` 
Combining (3), (5), and (6) we get 
i : N =» ГА , ГА 
| a 20 — Uk — C, (Ry + F.) Ci (R' + F's) 
ый str ,r(r ) (0 
(pr, qr2)— Бл 
sn t-r 
7a ES P айсы | 
where ps R, + R, P, 
› F,’ F,’ 
and -4+-=14+ 51412 = е, =¢. 
T4 — T, RI“ R 
Now Ше numerator in (7) is che average voltage obtaining at all 


the far ends of the feeder circuits between the outers Е, Fa, &c., 
and the neutrals Е,, F,’, «е. Call this average voltage, as before, Va- 
If, then, we again, by means of the multiple contact switch, keep 
s+r/sn equal to unity, we have for case (b) 
= — —— 
; 717 72 
pr, qr, т, 7. 
from which the necessary values for ri, ra, 7s, and ғ, are ealculable 
for any given instance. 


Fic. 12. 


The last case is that of (c), Fig. 10. We can readily derive the 
equation for the voltage existing across the voltmeter (which may be 
designated v’) from equation (4), by writing 


n=l 1 

| f 
orn К+10 for К, | 10 ОГ 73 
p=0 1 1 | 
v0 | ko ” n | 40 * т; 


where R and / are the resistance and self-induction respectively of 
that portion of the line spanned by the pilot-wire, x is the capacity 
of the voltmeter, this being a function of the position of the movable 
vaner, and Ө represents the operator d/dt. 

We have then 


(20 y-hth (6+10)с 
3 = l 
KU x Tk, tk: 
К» 
ktk FOL 
If - y “RTTY 


the numerator of the above expression represents the voltage 
obtaining at the end of the line. Call this Ve. 
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Ав already explained, ч, may advantageously be made about | 
equal to the maximum value of x, in which case, owing to the 
comparatively large value of *, we may write with great accuracy, 


TRE. и 
v kth V, 

It has been pointed out in the previous part of this Paper that it 
is necessary to shield the pilot- wire from the inductive action of the 
line If the line be a single-phase one carried overhead, it will 
be simple to place the pilot-wire symmetrically with regard to the 
two-line wires, in which case all inductive effects will be obviated. 
If the line be an overhead three-phase one, it is not always possible 
to place the pilot-wire in a symmetrical position with regard to all 
three-line wires. The inductive action may, however, be neutralised 
by running the pilot-wire for part of the distance nearer the one or 
other of the lines. Thus, if the three-line wires be carried in a row (see 
Fig. 12) and a pilot-wire be run for a total distance of 500yd. from 
the station, it might be located for 250yd. in position p, and for the 


remaining 250yd. in position g. The inductive action of each line 
wire on the pilot-wire depends on the logarithm of the reciprocal of 
the distance between them plus a constant, which latter is the same 
for all the line wires. 

Jf, therefore, we adjust matters so that 

1 1 1 
1 T + lo 53 = lo (oi) 
blog (5) P (Taff) В svi 
1 

or. b= WE 
the inductive action of each line wire on the pilot-wire will be the 
same, and since the total current flowing in the three-line wires at 
every instant is zero, the total inductive effect will likewise be zero. 

With other arrangements of the line wires, corresponding modifica- 
tions of the positions of the pilot-wire will be requisite, 


ELECTRICITY WORKS ACCOUNTS. 


St. James’ and Pall Mall Electric Light Co. (Ltd.). 


The steady and unbroken progress of this undertaking has 
now become its chief characteristic. Although, in common 
with other concerns, vitally influenced by the abnormal prices 
of fuel during the past year, the results of the working fully 
maintain the company’s splendid record. Reference to our 
analysis shows that the output sold, with a rise like that in 
1899 of 22 per cent., now exceeds five million units in the 
year. The new lamp connections were not so many as in 
the preceding year, the total being increased by 10 per cent. 

The whole of the authorised share and loan capital has now 
been taken up, and the expended capital amounts to £390,231, 
representing £100. 12s. per kilowatt of plant installed. From 
our 1899 analysis it will be seen that the net interest charges 
on the gross profit were reduced by interest received for 
advances by the company. This interest (of £1,582 from 
the Central Electric Supply Co.) has, at the instance of the 
auditor of the Board of Trade, been placed to a special interest 
suspense account instead of to the credit of the net revenue 
account. 

To the large extensions of the Carnaby-street station and 
the meanwhile unproductive capital involved therein may 
be traced the slight decline of the ratio of working profit to 
capital. We learn that these extensions will be completed in 
time to deal with next winter’s demand, while that of the 
succeeding winter and afterwards will be ‘provided for by the 
Grove-road works of the Central Electric Supply Co. 

Turning now to the costs, it will be noticed that the 
only item which has increased is that of fuel. The very 
low value of 0:184. per unit for repairs at the station in 
1899 shows a distinct diminution. Another of the gene- 
rating items showing a very low figure is that of wages, 
as in our table for both years the wages at distributing 
stations as well as at the generating stations are included 
in the 0°0664. given under generating costs. 

It is to the great reduction in the management and property 
charges that the improvement ia the aggregate costs is due. 
All the various items of cost and the total revenue per unit 
now present figures which, even taking into account the nature 
of the output and the high load-factor of 16:2 per cent., are 
below the average for company stations in 1899. 


The following table оа an idea of the growth of the 
concern :— 


Year,’ Lamp Output, Plant Total cost | Ord. dir. 
connections. units sold. capacity, kw. peruni unitsold. per cent. 
1890 ' is e SR x 5 
1591 , 38,500 | 1,067,996 8200 | .. | Bh 
1892 47,900 1186826 | 1,060 |  . | "i 
1895 60000 | 1211451 | 1,300 | .. 43 
1894 75.200 1,569,884 | „ en 6} 
1895 91,800 1,845,064 | 2,100 283d. 7i 
1896 108,000 2,451,431 . 2,750 2:294. 104 
1897 | 125,000 | 3,028,242 | 5,880 | 2:254. 144 
1898 | 142,788 3,448,858 3,880 198d. , 14} 
1899 | 169,400 4,201,104 3,880 198d. | 144 
1900 | 186,47 | 5127775 5880 1824. 14 


Smithfield Markets Electric Supply Co. (Ltd). 


The second of our analyses is that of the accounts for 
1899 and 1900 of the Smithfield Markets Supply Company. 

Although under this company supply was started in 1897, 
the old company from which the concern was purchased, 
started supply in August, 1894. Inclusive of the purchase 
price of £100,000 paid for the property, including buildings, 
plant, mains, markets installations, &c., the capital expendi- 
iuro to December 81 last was £114, 857, or at the rate of 
£144 per kilowatt of plant capacity, which is now 800kw. 

During the period of 15 months ended at December 81, 
1899, the output was 646,133 units, and secured a return of 
£10,999, or an average total revenue of a little over 4d. per 
unit, to which the costa bore the ratio of 69-8 per cent., resulting 
in the reduction of the standing deficit from £775 to £210. 

Comparing the operations of 1900 to those of the preceding 
period pro rata it will be seen that the output made the 
splendid advance of nearly 75 per cent. with a load factor of 
no less than 18:0 per cent. The costs are, perhaps, hardly 
comparable with those ot ordinary electricity supply concerns, 
but we should have thought that they might yet be reduced 
considerably, even to values below what might be expected 
of ordinary stations under similar conditions of load. 

Last year’s results not only wiped out the remaining 
deficit, but left a surplus of £675, after placing £1,000 to 
depreciation. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared 


Aberdeen (Municipal)...... Oct. 12, 1900| Kingston-on- Thames (Mun.) July 70, 1900 
Ayr (Municipal)...... asa... Nov. 2, 1900| Lancaster (Manioipal) көө Feb. 15, 1901 
Bath (Municipal) .......... April 90, 1900 | Leeds (Municipal)... .. Dec. 7, 1800 
dtord (Municipal) .....Aug. 3, 1900 Leicester Municipal) OT Jan. 96, 1900 
(M pal) July 6, 1900 Leyton (Munici H КЕЕ Jan. 18, 1901 
Company). . . Sept. 15, 1899 e (Municipal). June 22, 1900 

Blackpool Municipal) . Jan. 19, 1900 London (Company) ........ June 8, 1900 
unicipal) ....Oct. 5, 1900| Londonderry (Municipal) . Feb. 16, 1900 

ye aa ert орел). CHA 7, 1900| Manchester (M 17 Yhs . Sept. 14, 1900 
poron Lona nici М) „ә ov. 80, 19. 0| Newcastle and District (Co.) Oct. 6, 1899 


on (M pon-Tyne(Co.) Dec. 14,1900 
Brighton Municip al) ...... .May 4, 1900 | Newport (Моп, (Municipal) Jan. E d: 


1 (Munici ec es. Aug. 94, 1900 | Northampton ( = en . Oct. 1 
Bromley (Kent) (Co.) ...... June 15, 1900 Norwich (Co in (Comp € Dec. 98, 1900 
Brompton& Kensington (Co. МА: 23, 1900 | Notting pany) ....Mar. 16, 1900 

ey cipal) ...... ‚ 1900 Nottingham в (Munleipai) . Sept. 21, 1900 
Burton-upon-Trent (Mun.) April 21, 1899 Ol (Municipal) ........ Feb. 1,1 
Bury (Municipal) .......... 28, 1900 Oxford (Compa 7 ere A 13, 1 
Cambridge (Company)...... oda 18 ne Pontypool (Compa ny) rere Sept. 28, 1900 
Canterbury Ae ca 900 Portamouth (Municipal)....Aug. 24, 1900 
Cardiff (Municipal). 5 11, 1001 Prescot (Company) ........ Dec. 8, 1899 
Charing vem (Company). Маг. 9, 190 Preston (Company) asa» Dec. 14, 1900 
Chelsea (London) a lani., ree . 23, 1900 Reading (Company)) Dec. 21, 1900 
Cheltenham Оно 10, 1899 | Richmond (Company) = =». June 29, 1900 
Chester (Muniel - g, 8, 1900 Salford W „Feb. 23, 1900 
City of London ( mpany)..J une 15, 1900 | 3carbo Company) .. ..July 13, 1900 
Clerkenwell (Company) .. . May 18, 1900 St. Helena (М ще pal) Jau. 25, 1901 
Coventry (Municipal) ...... .Feb. 23, 1900 St. James Mall (Co.). . Feb. 16, 1900 
Croydon дарв) i777 m July 20, 1900 St. Panera (Vost): . June 8. 1900 
Derby (Municipal) æ.. Tan. 26, 1900 ' Sheffield (Municipal) . .. Feb. 1, 1901 
Dewsbury (Municipal).. Feb. 15, 1901 Shoreditch (Vestry) .. ..Nov. 23, 1900 
Dover (Company)) .. April 1900 | 3outham m (Municipal) . .Feb. 8, 1901 
Dundee (Municipal) Nov. 2, 1900 Southport (Municipal). July 7, 1899 
атаса (Сотр id May 4, 1900 South Shields (Municipal). .Nov. 9,1900 

dinburgh (Municipal) .... Dec. 7, 1900 Stafford (Municipal)........ Aug. 17, 1900 
Ёсе: (Municipal) ........ -Aug. 5, 1898 Sunderland (Municipal). ..Nov. 9, 1900 
PORRO (Company) ....April 27, 1900 Taunton (Municipal) ..June 16, 1899 

сш" Коло, Ге 2УА Sept. 14, 1900 Tunbridge Wells ( un.) Jan. 18, 1901 
ога (Company) = =... Oct. 19, 1900 Wakefield (Municipal) ^. .. Dec. 1, 1899 
Наша (Munic J.. a =.. Sept. 21, ‚ 1900| Walsall (Municipal)... June 23, 1899 
Hammersmith (Vestry) . June 29, 1900 Wandsworth (Company) UL May 18, 1900 
Hampstead (Vestry) ) ct. 19, 1900 Westminster (Company)....Mar. 9, 1900 
Hanley (Municipal) July 27, 1900 Whitehaven ( n . Fe b. 8, 1201 
Harrogate (Municipal) -. Jan 25 1901 Winchester (Company) . . Oct. 26, 1900 
Harrow (Company) ........ Dec. 21, 1900 Windsor (Company). 00. 99, Tus 
Hast'gs & St. Leonards (Mun.)Sept. 7, 1900 Woking (Compa DE ec. 22,1 
Hove (Company) .......... uly 6,1900, Wolverhampton( unicipal) 7 uly 27, 1900 
Huddersfield (Municipal) = 106, 17, 1900 Woolwich ( arid 7). . Jan. 18, 1899 
um n (Vestry) ). v. 23, 1000 Worcester (Municipal) April 20, 1900 


'gton & Knightsbr'(Co. ) Mar. 16, 1900 Great Yarmouth ( 
rid ded upon-Hull (Mun.) July 13, 1900 


un.) . . Dec. 23, 1900 
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SMITHFIELD MARKETS, LONDON. 
The Smithfield Markets Electric Supply Co., Ld. 
October, 1897. 4 
Z- wire continuous-current at 100 & 200 volts. 
Eustace Ridley. 


ST. JAMES', LONDON. 
The St. James’ and Pall Mall Electric Light 
April, 1889. 
Three-wire continuous-current. 
Sydney T. Dobson. 


Date of Commencement of Supply. 2222 
System of Supply um ow mo oot mas soo mm 2—äP ишш эше и тш 
WMW 


[Co., Ltd. 


YEAR ENDED DEC. 31, 1899. | DEC. 31,1900. DEC. 31, 1899.° | DEC. 31,1900. 
QUANTITIES— 
— — ————— 4,686,192 5,740,624 180,801 1,091,647 
n BOLD (TOTAL) me sm mm a m am me mme oe ee 4,201,104 5,127,715 646,133 903,795 
R „== um em imr ims in iri gu ui odo imm 4,063,274 4,984,748 577,757 808,994 
n sold for public lighting, Ko.: 137,830 143,027 68,576 94,801 
( AAA 68,798 79,501 55,754 27,086 
UNITS SOLD PER 8 C.P, LAMP dA PAT 350 424 345 3961 
Number of public lamps ics == «= «= as «s == av ө» ais an am aœ 60 arc 60 arc — е 
Number of consumer 1,500 1,821 266 525 
Connections to mains ір 8-c.p. lamp 169,400 186,347 16,960 25,259 
CAPACITY OF PLANT IN 8-C.P, LAMPS „e me == == == = 120,000 121,000 18,740 25,000 
CAPACITY OF PLANT IN KILOWATTS — — =o =u =e =m = 3,880 3,880 600 800 
| Per kilowatt Per kilowatt 
ITAL— Total. | poe Total. „ | Жош. tre gs _ Тош. capacity. 
AUTHORISED (TOTAL) me e =m =m == =a =m =m m = m 0450.000 |2116 £450,000 | £116 = — -- — 
8 eas oan son oam cmn ams + o + m uen um oe n om 30⁰ß.,0⁰0⁰ 77:5 800,000 773 £100,000 | £167 £1C0,000 | £125 
Loan (including Debenture charges). == | 150,000 887 150,000 887 эн — — — 
BEORIVED (TOTAL) 283935 73:3 450,000 116 112,328 187 113,990 142 
Share. . - ————————— 283.835 18:9 800,000 TUS 60,000 100 60,000 75:0 
Loan (including Debenture charges 222 nil — i 150,000 58:7 52,528 871 55,990 67:5 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) —... | 16.065 414 nil — is — — — 
e йы po iin cmm ls su айан nil = nil — 40,000 667 40,000 50˙0 
Share (uncalled) жч кыши pm ÁO I I I | — ШШЕ эе — — 16,065 4:14 nil cx nil Lx xg nil 9 
Loan (including Debentures) — — — — — — — — — — nil абыс — — = * 
REPAID (TOTAL) ——g—ͤ— e ce ae em; тише меши + = + amem UAE чына UMS emm tem t - — — — — — — 3 
RESERVE OR SINKING FUND mm mm == me mm =m mm | 4959234 127 66,5299 171 — — = = 
EXPENDED (TOTAL) ma sa mms mm mm +- ee | 317283 8l 390,231 1006 109,256? 182 114 857° | 144 
Lands and buildings — eme e — шшщ oo a — —— 154,189 397 206,825 53:3 — Toa -— — 
Plant — пан pan — — X HÀ —2— — —— — —— -— 9 0 6 85,048 21:9 96,892 25:0 — — сеча TR 
ЖАНИ S ES E |. 14,158 18:8 85,869 216 5 — — — 
Miscellaneous —— n — . — 4,895 1:26 2,667 0:688 — — FE PEL 
BALANCE OF CAPITAL ACCOUNT — mm m= == = == == == = | — 33,348? | - 860 1 59,769 15:4 3,071 512 | -837^ - 1:08 
REVENUE-— Total. Per unit sold Total. | Per unit sold Total Per unit sold Total Per unit sold 
TTT!!! eR pU di A Cor ds tie | - 10 ORA 4470d. | £93,040 | 4356d. | £10,999 40854. | £14,351 3:810d. 
Revenue from supply. 2222. . 73,898 42204. | 88.209 4:130d. 9,605 55704. | 15,257 55204. 
и ... . 2,016 0:1154d. 2,295 0:107d 121 00454. 134 0°056а, 
4 БАБИ Ор ае акаа 1,828 0:1044. 1,840 0*036d AE — — — 
^ sale of lamps, &с, 128° | 00074. 16 0:0014. = — 30 00084. 
x miscellaneous sources 415" | 00244. 63)* | 0'032d. 1,2734 | 04734. 930: | 02474. 
EXPENDITURE OUT OP REVENUE— 
. . pei do cin |. HSS 19804. | £41070 1 922d. £7,627 2:833d. | £9,919 2:640d. 
S CORES Luo or cm сагы ⅛—¹ͤtDi ˙ . 18124. | 29,859 1:397d. 6.113 2'2704. 8,200 21764. 
Generation of eleotrioit· 2 | 2,137 11514. | 26,826 | 12564, 5,074 I'883d. 6,939 I'839d. 
Fuel (including cartage, &c) --- --- | 9,545 | 0'545d. | 15,045 | 07044. 2,600 | 0:966d. 4,155 | 11054. 
Oil, waste, water, store 1,152 0:0664. 1,406 00664, 428 0˙159d. 524 0˙139d. 
0 AA A 6,129 | 05504. 7,155 0:335d, 1,280 04754, 1,075 | 0°285d. 
Repairs and maintenance at station —— = 3,169 971814. 5,077 01444, 765* | 02844. 1,175) | 03124. 
Distribution of electricity /. ee ae — a 1,039 0°386d. 1,271 0°3374, 
Wages, осаат Ае ЗЕ ЖЫЗ RF Aud GR Gb Fa amp ei) —f rn — к с ° k ` . 
Kepairs, renewals of mains, ke. 2.951 016864. 2,610 01224. } * PEE uM pcs 
S A ces eu eas esis ns i ld Ren dim do 394 0*023d. 494 0*020d. — — — = 
nde . | зод | 00254, 424 | 0020. |! — Е ze: E 
/G TTT ене 
MANAGEMENT AND PROPERTY CHARGES | 11174 0˙638d.] 11211 0:525d. 1,514 0:562d. 1,749 0˙465d. 
0 vik een on es it A — nd Ub ds cd — — — — — = = рэ 
ЖАИ, VERE. ———ö— ͤ·= ch адазы mira 8 ad lem 2.025 01734. 2,840 01834. 290 0*108d. 230 0063d, 
— cu cuin mam vm aiti iat Jt Rab qul. ik Mb iub Gt ji oit t 8,146 0:465d. 8,265 0:39 1d. 1,924 0'455d 1,513 040.24, 
By IU ао ааа pst cuti dmt tr Fe ый m ыа 6,580 0:376d. 6,716 0:5144 700 0:260d 1,186! | 08154. 
. эө эы сы эри амгы pst ich pat omi hm DU дай ын 218 0:0184. 256 00114 65 00244, 48 00154, 
Establishment charges 363 0 021d. 386 0:018d 148 00554. 107 00284. 
6 0 cvi om ы ond inf is ioo cta 985° | 0:056d. 1,027! | — 0038d 5110 01164. 172^» | 00164. 
A to n to mean to mean 96 to mean 
FINANCIAL RESULTS— Total. ооа Total. e re Total. Rete Total. cap. exp nded 
WORKING PROFIT FOR TRR. . 2 | £43,628 15037 | £51,970 14:687; £3,312 3:097" | £4,402 3'93% 
Sum carried to Depreciation fund 12,281 423% 12,919" | 366% — — 1,00) 0:893% 
Sum carried to Reserve or Sinking Fund — -- — | — — . — rae 
Net interest on loans (incl, Debenture charges) . 487" 0'168% 1,574 0:383% 2,456 2:257," 2,146 1:92% 
BALANCE FROM LAST ACCOUNT ............................_. 89 0:031% 156 044% | -775° |-0709%" | -210 | -01877 
BALANCE AVAILABLE РОВ DISTRIBUTION, &. T | 31923 110% 37,802 | 107% — — 675 0:603% 
E r... aina 3 x — — — 210 | 01925" 5 PE 
ORDINARY DIVIDEND FAI 111 i — 1447: — — = ы — 
PERCENTAGE OF TOTAL COSTS TO GROSS RvR 44:37 4427 69:3% 69 3% 
Expenditure per kilowatt сарасібу c £8. 18s. 10d. £10. 11s. 7d. £12. 14s. 2d. £12. 8s. 7d. 
REVENUE PER KILOWATT CAPACITY WW £20. 3s. 5d. £23. 19s. 5d. £18. 6s. 10d. £17. 18s. 10d. 
Expenditure per 8-c.p. lamp capacity ...... Leva 5s. 91d. бв. 94d. 88. 144. Тв. 114d. 
REVENUE PER 8-C.P. LAMP CAPACITY ... m 13s. 0:4. 15s. 424. 115. 8d. 118. 5id. 
REVENUE PER 8-С.Р. LAMP CONNECTED |... 9s. 21d 9s, 117d. 12s. 111d. 12s. 41d. 
Price charged for lighting, per unit —......—.——— 6d. to 4d. 6d. to 44." 6d. to 514. 6d. to Sid. 
Pelce charged for power, per univ 54. 54. 24d. 234. 
Price charged for public lighting — ! £30 per are per ann. | £50 per are per ann.“ — = 


ST. JAMES, LONDON.—ReEMARKS.—a Capital revenue 
b Over-expended. c From sale of steam. 
purchases £101, and transfer fees, £19. 


cludes auditing £144, law £162, and insurance £671. 
ments and advances less interest on banker's loans. 
7%. j 

Т Inclusive of £227 to auditing, and £508 testing meters. 
loss on sale of old plant. n Subject to 8% discount, 
maintenan.e. 


d Inclusive of rents £248, discounts on 
e Inclusive of ‘‘ miscellaneous expenses 
£142, f Wages at distributing stations included in item“ wages at station." g In- 
h Amount received on invest- 
i With preference dividend of 
By discounts. Kk Inclusive of rents £246, and discounts on purchases £316. 


о Covering repairs and 


SMITHFIELD MARKETS, LONDON.--KEMARKY,—a@ Period of 15 months. 
b Inclusive of £100,000 to purchase of concern. e Inclusive of lamp renewals, £522, 
d Iccludes net rents, £1,215 (rent of cold air store received being £1,875) e Plant 
and machinery £687, and buildings £78. f Inclusive of law £53, insurauce £90, 
compensation £70, and trustees’ fees £03. у After adding £133, proportion of 
preliminary expenses, and 4234 proportion of prov. order expenses. h Over- 
expended. i Net rents (rent received for cold atr store £1,500). j Plant and 
machinery £1,159, and buildings £16. k Includes lamp renewa's £439. z Inclusive 
of directors’ fees £500. „ Inclusive of law £21, insurance £75, and trustees’ fees 
| £59, n Per cent. to capital at end of period. 


fund by premiums. 


m Inclusive of £425 
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THE LEGISLATIVE ASPECT OF ELECTRIC POWER 
SUPPLY. 


Mr. W. L. Млрвем'в Paper before the Institution of Elec- 
trical Engineers on the 21st ult. was of an unusual character, 
inasmuch as it brought forward for discussion a feature of 
electrical undertakings never previously considered by that 
body of electrical engineers. The subject was the political 
or legislative aspect of electrical enterprise, and more par- 
ticularly of that branch of electrical engineering represented 
by the Electrical Power Bills of 1900.” No apology was 
necessary for presenting such a subject to that Institution ; 
we regard it as entirely within the province of the Institution 
to discuss not only the scientific and engineering aspects of elec- 
trical applications, but also their relation to and dependence 
upon political, social, and financiul conditions. As one of 
the speakers in the debate aptly cxpressed it, there is no 
practical use in discussing dielectric hysteresis in cables, if the 
legislative conditions are such that it is impossible to have any 
cables for there to be dielectric hysteresis in. Coasidering, in 
fact, the enormous influence of legislation, both for good and 
id, upon almost every one of the principal applications of 
electricity in the United Kingdom, it is surprising that 
the first Paper of the character presented by Mr. Mancen 
should not have appeared until so late in the history of elec- 
trical development. Questions of the nationalisation of the 
telephone, of the municipalisation of electric lighting and of 
tramways, of the repeal or modification of relevant Acts of 
Parliament, such as the Tramways Act, 1870, are matters 
that might have been perfectly legitimately embodied in 
Papers, and with distinct advantage have been discussed by 
members of the Institution. We hope, therefore, that 
Mr. Mancen’s Paper will not stand alone in this respect, but 
that it will be followed by others initiating debates on similar 
aspects of other branches of electrical enterprise. On the 
other hand, if the full value of such Papers is to be 
reaped by the electrical profession, they must be brought 
forward by men who, to use a popular phrase, have 
no axe to grind." Nothing will more speedily nor more 
surely cast an odious reflection upon the Institution, in the 
eyes of allied societies and of the world at large, than the 
suspicion that it is, either consciously or unconsciously, lend- 
ing itself and its prestige to the interests of an individual or 
of a clique. This is necessary even in the case of ordinary 


Papers and of open discussions; but it is sternly imperative 
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where formal resolutions pledging the Institution as а body 
are to be proposed. We feel sure, however, that the Council 
may safely grant further encouragement to the political type 
of Paper without risk of its overstepping these obvious 
limitations. 

Passing over the introductory part of Mr. MapcEN's Paper, 
which attaches undue weight to the irresponsible opinions of 
certain non-technical newspapers, we find that he next enters 
upon a discussion of the effect of the Tramways Act, 1870, and 
of the Electric Lighting Acts, 1882-8, in retarding electrical 
industry. Although there is nothing novel in the assertion 
of this malign influence, and notwithstanding that plain on 
the page of history this assertion is abundantly justified, 
several speakers in the discussion sought to confuse the issue 
and throw the audience off the scent. Mr. Hammonp, for 
instance—the first speaker at the adjourned debate—who, by- 
the-way, adroitly shifted the centre of interest from the Paper 
to himself for the remainder of the evening—endeavoured to 
convince members present that the whole cause of the retar- 
dation of electric lighting in this country was ‘ gas at 28. per 
1,000 cubic ft." Apparently, however, the majority of the 
audience refused to accept so preposterous a reason, which 
failed to commend itself even to the numerous supporters of 
municipalisation who were in attendance. Indeed, the rival 
claims of local authorities and statutory companies to the 
rights of supplying electric light and power filled a consider- 
able portion of the Paper, and was the most prominent 
feature of the debate. On this question it was asserted 
that local authorities supply electricity cheaper than 
do the companies; but those who made this assertion 
omitted to state how many of these local authorities 
are compelled to draw upon the rates in order to make up 
their annual financial deficits, or how few of them set aside 
yearly sums sufficient to meet the depreciation and antiquation 
of their machinery and other electrical equipment. If these 
matters had been duly brought before the meeting, members 
would have perceived that the apparent superiority of local 
authorities is fictitious, arising, as i& does, from unfair and 
uncommercial advantages exclusively allowed to them. We 
are not opponents of municipal trading in electricity supply, 
provided that the local authorities enter the field upon the 
same terms as the companies are compelled to do, and provided 
that the two classes of undertaking are carried out on an 
equal footing. 

But we will leave this well-worn subject of munici- 
palisation, upon which our views have frequently been 
expressed already. We turn to the more fertile question 
of the advisability of Parliament granting facilities for the 
development of large electric power works to supply power 
over an extensive area. That, we take it, is the main issue 
which Mr. Mancen sought to raise; and it would have been а 
more profitable and less contentious discussion if that had 
been the main topic of speakers in the debate. Electricity 
supply bas been regarded, from its earliest days until quite 
recently, as a matter for the individual parish and township. 
Gas had been so regarded in earlier days; and, almost with- 
out exception, gas authorities had remained content with this 
state of affairs. It never occurred to gas experts to supply a 
whole county from a single gasworks ; and why ?—because the 
thing was not commercially feasible. Accordingly, it was 
perfectly natural that Parliament, in framing the Electric 
Lighting Acts, should impart to them this parochial character. 
This would not have been a source of the subsequent evils, 
however, had not Parliament also tacked the municipali- 
sation clauses on to these acts, in virtue of which each 
local authority acquired the pre-emptive right to supply 


electricity within its own area. Had this experiment in 
municipalisation never occurred to the draughtsmen of the 
Electric Lighting Acts, companies would have been able to 
expand the areas over which they supplied electricity pari 
passu with the engineering and commercial practicability of 
so extending it. Large power electricity schemes would then 
have followed as a natural and normal development of 
electrical enterprise, and would not have involved special 
legislation conflicting with the Electric Lighting Acts. In 
other words, legislative consent would have proceeded parallel 
with engineering possibility. But the intrusion, as we have 
just said, of the municipalisation idea imparted to these act3 
an entirely different and more restricted sphere of action. 
It crystallised electricity supply into an affair of the parish 
and the local government borough. 

Herein, then, were obviously conflicting conditions. On 
the one ‘hand a public service that has grown capable of 
application over more and more extensive areas, and one that 
is all the more profitable when the area is enlarged. On the 
other hand, legislation that has compelled this useful public 
service to be broken up into a patchwork of municipal areas. 
How were these conflicting conditions to be reconciled, as 
reconciled they must be if the public were to derive the 
highest benefits from electrical engineering? Two solutions 
were open to Parliament :—(1) To grant to local authorities 
powers to combine together for the purpose of erecting and 
working a joint electricity undertaking ; or (2) to grant powers 
to statutory companies to generate electricity wholesale for 
supply over extensive areas, the individual local authorities 
having their right preserved to them to distribute this whole- 
sale supply over their own areas. With regard to the first of 
these alternatives, Parliament would have to consider whether 
the nature of the new system of electric generation and supply 
would not be too speculative to permit of its being placed 
under the control of a syndicate of local authorities, or perhaps 
under the control of some one single authority having juris- 
diction over the entire area. The principle that local autho- 
rities, whether of parishes or of counties, should not be 
permitted to embark on trading enterprise that would risk 
ratepayers’ money is one that Parliament has long recognised 
and acted upon; and it is a principle from which it surely 
would not be safe to depart in the present instance. 
The only feasible system for Parliament to adopt, therefore, 
would be one on the lines, broadly speaking, of the second of 
the above alternatives, inasmuch as it is the only solution 
that reconciles the speculative nature of electric generation 
on a large scale with the determination of local authorities 
not to be deprived of the rights granted to them by the 
Electric Lighting Acts, viz., that they should have the pre- 
emptive right to distribute and sell electricity within their own 
areas. This is the broad principle of the so-called electricity 
‘in bulk schemes, and it is their political justification. 


—.— 


THE LATE PROF. б. F. FITZGERALD. 


At the meeting of the Institution of Electrical Engineers on 
the 28th ult., a vote of condolence was passed, and the follow- 
ing touching references were made in connection with the 
lamented death of Prof. G. F. FitzGerald, F.R S.:— 


Prof. W. Е. AYRTON said that he was proposing no ordinary vote of con- 
dolence, for in expressing in conventional form the sincere regret which the 
Institution felt in the death of the chairman of its Dublin local section 
he desired rather to give voice to the deep grief and sorrow at the loss of 
the dear friend of all and the willing helper of many. To some, Fitz- 
Gerald was but а name—and why? Because his life's work was that of 
inspiration—inapiring others. He gave others his ideas; aye, he even 
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explained to them the real meaning of their own. Science to FitzGerald 
was what religion was to the highest type of priest not a thing to be used 
to enhauce the status or the life of its exponent, but as a great good to be 
poured forth without stint and without reference to reward or even 
remuneration, for the benefit of man and the world. Singularly fertile in 
suggestion on all subjects was their dead comrade. He knew his worth, 
but never c'aimedit. На knew his power, but whenever hs used it, it was 
for them —for science, For him, abstruse mathematics had n» difficulty ; 
complex physical processes no obscurity. He seemed to be able to follow 
the interaction of invisible molecules more easily than they could grasp the 
working of visible machines. Only that day had he been looking at two 
letters from Prof. FitzGerald, one which reached him the very day that 
Duddell read his Paper in that room, in December, and the other a few 
days later. Every line of these lettera breathed suggestion, encourage- 
ment, criticism, modification. Those two letters were a little treatise on 
the theory and possibilities of Duddell's devices. Single-minded, simple- 
рое FitzGerald died ав he had lived—respected, honoured and 
eloved. 

Major-Gen. C. E. WEBBER mentioned that Prof. FitzGerald could 
trace his ancestry back to the Normans of Scandinavia, who conquered, 
among other places, Ireland, and there could not be any doubt that the 
brain tissue which had just been described, and the use to which it had 
been put, was strengthened and so brought до яп to him through genera- 
tions of strong and powerful men. But not only was he strong, he was a 
man who was entitled to be called gentle. He begged to second the motion 
which would be read to the meeting. 

Prof. SILVANUS P. THOMPSON said he wished to add his voice to 
that of Prof. Ayrton and Major-Gen. Webber in express'ng condolence at 
the loss of one who was dear to them personally and 8» very helpful to 
every worker in science who had the good fortune to know him, however 
slightly. Not very long ago he was talking with some scientific men in 
Germany who were deploring that they did not or could not do in Germany 
that which was done so very effectively in England by the combined 
efforts of scientific men working together on committee», and they had 
instanced the committees of the British Association as examples of volun- 
tary associations which did, from time to time, excellent work, carrying 
that work on in many cases in continuity from year to year in a way 
which did not bappen in Germany, where the only combined action 
of effort was that which was done under tha patronage of the 
Government or one of the universities апа mostly by paid workers. 
But if there was one among the helpera of the British Associa- 
tion whose help on committees of that kind when organising scientific 
work had to be carried out during the course of the year and then 
considered again at the next meeting of that, committee and again carried 
out with further investigation, that one was FitzGerald. They ought not 
to forget what a very important part his ideas played in the early develop- 
1nent of the question of the propagation of electric waves. Before the 
researches of Hertz had resulted in the experimental methods of exploring 
electric waves, FitzGerald had already read at least two Papera before the 
British Assoziation suggesting ways in which such waves might actually be 
в arted ; in fact, making the suggestion beforehand that Hertz accom- 
plished. One of the first, if not the actual first, suggestions for a coherer 
for detecting waves was made by FitzGerald. In thousands of ways did 
he suggest different things, but he left it to others to carry his ideas out. 
He gave them ideas to carry out which he could easily have carried out 
himself, but hia mind was ao fertile that he could not possibly have carried 
out one twentieth part of the brilliant suggestions that he gave freely to 
others and to the scientific world. He was а man who was, to a certain 
extent, overloaded with administrativeand educational work thatought never 
to have been put upon him. Не ought to have had freedom for research 
and means for carrying out experimental research. Whatever he did he 
touched with the finger of genius, and there were few of them who could 
claim in any sense of the word to have been workers in physics during the 
pet 15 years who did not feel under a debt to Prof. FitzGerald. He had 

ad the good fortune to be associated very closely with him during the 
last five years in quite a different capacity —viz., as a co-examiner with him 
in the University of London ; and even in the routine work of examining 
candidates for their degree in Physics FitzGerald was as fertile of 
suggestion, as kindly, aud as delightful as any man could possibly have 
been. А truer or better colleague in that capacity one could not have 
desired, and he remenibered very well indeed being struck with the pains 
with which he read through and referred in detail to, and made small 
investigations himself about, the theses which were presented for the 
doctorate of science by candidates ia physics. It жав characteristic of the 
man that he should in that capacity also, when sitting as critic upon the 
work presented as theses for examination, act as the helpful critic and as 
the nian of useful suggestion. There were few men in thia world like 
Prof. FitzGerald. There were few indeed who could claim the ability in 
any walk of life which FitzGerald exercised in the highest branches of 
physics, and there were few whom he (Prof. Thompson) ever met 
d he could say surpassed Prof. Fi'zGerald in kindly helpfulness to 
others. 

Tbe PRESIDENT (Prof. Perry) said that at tbe inaugural meeting of 
the Birmingham local section, the night before, he bad said what he had 
to вау to the Institution on this subject, and it would be printed in the 
Journal. He had intended going to Dublin on the Tuesday before for 
Personal reasons, but he had eventually gone there as representing the 
Institution at the funeral. It only remained for him to read the following 
vote of condolence, which the members received standing and in silenc3:— 
“That the Institution of Electrical Engineers, in full meeting, deaires to 
express its profound sorrow at the death of Prof. FitzGerald, and to place 
on record its high appreciation of his brilliant qualities as a man, as 
an investigator and as a leader of scientific thought, and to express to 
Mrs. FitzGerald and his family their heartfelt sympathy in the calamity 
which has fallen on them and on science." 
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RECENT CENTRAL STATION PRACTICE. 


BY R. D. SUMMERFIELD, A. M. I. МЕСН.Е, 


The sheet giving particulars of central stations in the United 
Kingdom, which is annually published in The Electrician, 
becomes year by year more interesting and instructive. The 
following article is an analysis from this sheet of the central 
stations which commenced supply last year, and of those now 
in progress, with reference to the description of plant put 
down and the systems of supply in vogue. 

This sheet shows that in London and its suburbs there were 
five stations opened in 1900, viz., at Beckenham, Greenwich, 
and Poplar, at Shepherd’s Bush by the Kensington and Notting 
Hill Company, and at Willesden by the Metropolitan Com- 
pany. Of these stations one supplies low-tension direct current 
on the three-wire system, another high-tension alternate cur- 
rent with transformers in sub-stations ; two stations generate 
high-tension two-phase current, which is transformed in sub- 
stations to direct current by means of motor generators; and 
the fifth station generates three phase high-tension current, 
which is also transformed to direct-current in sub stations. 
In all these stations Babcock and Wilcox water-tube boilers 
have been put down. The engines are all of the high-speed 
vertical-enclosed type, with the exception of one-third of the 
engines in the Greenwich station, which are of the slow-speed 
horizontal type. The electric generators are of a different 
make in each station, and comprise Englisb, German and 
American machines. 

In the provinces 26 stations were opened in 1900, all of 
them being in small or medium-sized towns (the small 
water-driven station at Ingleton not included), and it is a 
remarkable fact that every one of these 26 stations supplies 
continuous current on the 3-wire system, the station voltage 
varying between 400 and 600, the majority of stations having 
а maximum voltage of 500. These stations may be divided 
into three groups. First, the stations whose output does not 
exceed 200 kw. ; of these there are 13. Secondly, the stations 
having outputs varying between 200kw. and 500kw.; of 
these there are 10. Thirdly, those stations whose output 
exceeds 500kw. ; there being only three of these. In the first 
groupeight stations are provided with water-tube boilers and five 
with Lancashire boilers; in the second group only one station has 
water tube boilers, while nine have Lancashire boilers; and in 
the remaining group of three larger stations water-tube and 
Lancashire boilers are equally divided. Turning to the 
engines, in the first group of stations there are five installa- 
tions of Willans engines, seven of Belliss or Belliss type of 
engines, and one station has Parsons steam turbines. In the 
second group three stations have Willans engines, and seven 
bave Delliss or Belliss type of engines, while in the third 
group two stations have Willans and the remaining station 
Belliss engines. The dynamos installed in these 26 stations 
have mostly been Supplied by various well-known British firms, 
and are of the multipolar type, with the exception of about 
half-a-dozen stations, where two-pole machines have been put 
down. 

Turning from the stations which commenced supply in 1900 
to those which are not yet completed, or have only been com- 
pleted within the last few weeks, we find that there are 11 
central stations in progress in London, and 50 stations in the 
provinces. Of the London stations seven are supplied with 
Babcock and Wilcox boilers and two with Lancashire boilers, 
while in two cases the boilers are not specified. Five stations 
have high-speed vertical enclosed engines, two stations have 
slow-speed horizontal engines, and in four cases the engines 
are not specified. Of these stations seven have adopted a 
continuous current three-wire system of supply, with from 
250 to 550 volts across the outers, while one station 
generates two-phuse current at 3,000 volts, and supplies a 
two-wire system from transformers in sub stations. In three 
cases the system of supply is not given. The dynamos are 
nearly all of the multipolar type. 

Of the 50 provincial stations, 18 have water-tube boilers 
(nearly all Babcock and Wilcox), 16 stations are equipped 
with Lancashire boilers, four with marine type boilers, two 
with Paxman “ Economic ” boilers, and in 10 cases no boilers 
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are mentioned. With regard to the engines, 88 stations have 
decided on the high-speed enclosed vertical type, in seven 
cases the kind of engine is not given, while the remaining 
10 stations are provided with medium- speed vertical cross- 
compound engines, slow-speed horizontal engines, gas engines, 
or steam turbines. In the provincial stations there is very little 
difference in the system of generation and supply, as 88 out of 
ihe 50 stations generate direct-current and supply three-wire 
systems, with from 220 to 580 volts across the outers. Two 
stations supply direct-current two-wire systems, and three 
stations generate high-tension alternate-current and trans- 
form in sub-stations. Of the dynamos about one-third are 
two-pole machines, and the rest multipolar; 45 out of the 
61 stations in progress have adopted accumulators, but this 
is probably not the total number, as the list is not quite 
complete. 

There are several instructive points brought out by this 
analysis. It proves, for instance, that English engineers 
have come to the almost unanimous conclusion that the best 
electric supply system for towns—except perhaps the very 
largest—-is а continuous-current three-wire one, with 400 to 
500 volts across the outers, and accumulators or boosters to 
balance the two sides of the system. For London or other 
very large towns experience seems to point to the use of high- 
tension two or three phase alternate current, generated direct 
in & central station some distance from the area of supply 
and transformed in sub-stations situated in that area to 
continuous current by means of rotary converters or motor 

enerators ; these machines supply a three-wire system, with 
rom 400 to 500 volts across the outers. In some cases it is 
found more economical to supply a two-wire system than a 
three-wire-one, and there seems to be an increasing tendency 
to make use of two- wire distribution now that higher pressures 
are in such general use. 


As far as plant goes, the analysis proves that the favourite 
boiler for London and large provincial stations is the Babcock 
and Wilcox water-tube boiler, on account probably of its 
compactness, safety, and quick steam-raising properties. For 
small and medium sized provincial stations the Babcock and 
the Lancashire boilers seem to be equally preferred, the well- 
tried advantages of the latter, as far as steady steaming and 
low cost for cleaning and repairs go, enabling it to hold its own. 
Besides these two all other types of boiler make but a poor show 
in the list, as, out of 80 stations where the make of boiler is 
specified only eight have other boilers than Lancashire or 
Babcock and Wilcox. 


With regard to engines, the use of the high-speed, vertical 
enclosed type is almost universal, except for very large units, 
in which case opinion is divided as to the merits of slow- 
speed horizontal Corliss engines or medium-speed vertical 
cross-compound engines. The high-speed vertical engines are 
of two main types, single-acting and double-acting, which 
figure on the list in nearly equal proportions, the balance 
being in favour of double acting engines. Of the former 
class the well-known Willans engine is almost the only 
example; but the Belliss engine, the forerunner of the 
modern high-speed double-acting vertical engine, although put 
down in larger numbers than any other one make of double. 
acting engine, is attended by a number of very good engines 
of this type by other makers, as many of the leading engine 
manufacturers have of late years turned their attention to 
this class of engine with excellent results; in fact, in the 
design of such engines we are far ahead of American and 
Continental practice. 

The analysis shows that the types of dynamos now being 
put down are very limited in number. For continuous current 
there are & few cases of two-pole machines, but the great 
majority are multipolar dynamos. These have cast-steel 
magnet frames, usually of circular shape, slotted drum arma- 
tures, commutators of large diameter with carbon brushes, 
and spherical bearings with self-oiling rings. Direct-coupling 
to the engine is the rule, with very rare exceptions. For 
alternate-current flywheel alternators are generally used, and 
with English engineers two-phase generators seem at present 
to be preferred, whereas on the Continent three-phase plant 
is more in favour. Single-phase alternate-current is now 


hardly thought of for English central stations; out of the 
92 stations analysed only three have put down single-phase 
plant. Boosters and balancing machines are very largely 
used in modern direct-current stations, usually to balance the 
load on the two sides of the three-wire system, but there are 
several other uses to which these machines may be put. 

To sum up, the plant of а typical English central station 
of the present day may be said to consist of either Lancashire 
or water-tube boilers, high-speed vertical enclosed compound 
engines direct coupled to multipolar dynamos, which generate 
continuous current at from 400 to 500 volts and supply a 
three-wire system, with accumulators and boosters to balance 
and steady the load. 


A NEW OSCILLATOR FOR STATIONARY 
ELECTRICAL WAYES. 


BY DR. BERNOUILLI. 


Since the researches of Hertz,* who first succeeded in 
measuring the length of electrical waves, numerous experi. 
menters have striven to improve upon his methods, and 
especial attention has been given to the production of oscilla- 
tions of shorter wavelength. As is well known, Hertz, in his 
experiments, used two large oscillator plates to each of which 
was attached a wire terminating in a metal ball. The ter- 
minals of an induction coil were connected to the plates, 
and the latter were so placed that the oscillatory discharge of 
the coil could take place across a spark-gap left between the 
balls. Opposite one of these oscillator plates was placed a 
third plate, which became charged by influence alternately 
positive and negative, and from which the electricity flowed 
into & wire which was about 60m. long and attached to 
the plate. At the free end of the wire the electrical waves 
were reflected, and the interference of the direct and reflected 
waves gave rise to stationary waves. At the end of the wires 
was found a loop of the electrostatic wave; that is, the 
potential at that point oscillated between its highest positive 
and negative values. 

With the aid of detectors, or resonators, Hertz was able to 
show the presence of stationary waves produced in this way. 
These resonators consisted of conducting wires bent into the 
form of a circle or rectangle, with a short air-gap left between 
the ends. Ав one of these was moved along the wire carrying 
the oscillations, little sparks were seen to spring across the 
air-gap whenever the resonator was opposite a loop of the 
wave ; when opposite a node, however, no sparks were to be 
seen in the air-gap. 

Lechert placed a condenser plate opposite each of the 
oscillator plates, and attached a wire to each of the former. 
These wires were then stretched out parallel to one another. 
Suppose now that with this arrangement one of the oscillator 
plates is charged with positive electricity; the condenser 
plate opposite immediately becomes negatively electrified by 
induction, and positive electricity is repelled from it through 
the wire. At the same time the other oscillator plate is 
negatively charged and induces positive electricity in the 
condenser plate opposite it, repelling negative electricity into 
the second wire. The result of this is that, as the induction 
coil is operated, points on the wire opposite one another 
always possess charges opposite in sign. In case the wires 
are bridged over by a metallic conductor, then the potential at 
the middle of the same must be zero, since the advancing 
potential functions on both sides of the middle are equal and 
Opposite in sign—the potential wave has then a node at this 
point, 

As in the case of a vibrating cord, so with the oscillator, 
waves of different length are sent out (the fundamental 
and its overtones). To prevent mutual disturbances it is 
necessary to isolate some one of these waves. To do 
this it is only necessary to so adjust two bridges placed on 
parallel wires that the distance between them is equalt to 
* Wied. Ann., 51, p. 551, 1888. 

t Wicd. Ann., 41, p. 850, 1890. 

+ More exactly, until the distance between the bridges plus one-half their 
combined length is equal to some multiple of a half-wave length, 
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some multiple of a half-wave length of that particular oscilla- 
tion period. Waves of other periodicity are then destroyed by 
interference. 

In order to show the presence of nodes and loops, Lecher 
placed a Plücker tube over the parallel wires. This tube 
lighted up when brought to & place over the wires where the 
fluctuations in potential, and consequently the P.D. at iis 
electrodes reached à maximum—that is, at the loop of the 
wave. А& the nodes, however, where there is no P.D. between 
the wires, the tube did not light up at all.§ A similar method 
was employed by Cohn and Heerwagen,* also by Rubens. 

Arons: sealed the two wires into a glass tube which was 
about 2m. long and connected with an air pump. In a 
darkened room the wires at the nodes were invisible, but at 
and for some little distance on both sides of the loop they 
were highly luminous. 

To those demonstrators who wish to avoid the trouble 
of using an air-pump in connection with this experiment, and 
who have at their disposal a high-frequency coil, I recommend 
the Blondlot-Coolidge§ oscillator (made by Е. Leybold's 
Nachfolger, Cologne). By the help of this apparatus the nodes 
and loops of stationary electrical waves can be shown on wires 
which are not in а vacuum, but in the opén air. This appara- 
tus has also the advantage of enabling one to isolate, measure, 
and if desired photograph several of the overtones as well as 
the fundamental. 


Fic. 1. 


The Hertz oscillator plates are replaced by two semicircular 
conductors (Fig. 1), which terminate at one end in small brass 
spheres, and are connected with the secondary terminals of А 
high frequency coil. The sparks which give rise to Ше 
electrical oscillations pass between the two brass spheres. А 
second spark-gap serves to increase the intensity of the oscil- 
lations. Both spark-gaps can be very delicately adjusted by 
means of insulated screws. Directly beneath this primary 
circuit of the oscillator and insulated from it by means of a 
sheet of mica is a secondary circuit. This latter consists of a 
wire bent into a circle of the same radius as the primary 
circuit, its ends terminating in the binding screws, c and d, 
and corresponds to the condenser plate of Hertz’s apparatus. 
The vessel in which the two circuits are fastened is filled with 
kerosene. The copper wires (0:1mm. in diameter) are held at 
one end by the screws c and d, and at the other by the insu- 
lated stand B. The ring K serves to darken the glass vessel. 

If the apparatus is set in operation and the spark-gaps are 
properly adjusted, the wires become highly luminous through- 
out their entire length; and if now, by bridges properly 


§ Such a Lecher apparatus is described in Weinhold’s “ Physikalischen 
Demonstrationen,” III., Aufl. p. 840. 

* Wied. Ann., 43, p. 568, 1891. 

t Wied. Ann., 42, p. 154, 1890. 

t Wied. Aun., 45, p. 553, 1892. 

§ Blondlot, Comptes Rendus, 114, p. 283, 1692 ; Coolidge, Wicd. Ann., 67, 
р. 978, 1899, See also Drude, Zeitschrift f. Phys. (Rem., 23, 267, 1897. 


placed on the wires, stationary waves are allowed to form, the 
wires at the nodes for a length of a few centimetres become 
invisible, while the other portions, and especially those half 
way between the nodes (the loops), remain luminous.* 


MAGNETIC EXPANSION OF IRON AND NICKEL. 
BY PHILIP E. SHAW, B. A., B.SC., AND S.C. LAWS, B.SC. 
(Concluded from page 651.) 


1V.—Investication or IRON Rops. 

$1. A glance at the top of the three Tables A, B and C for 
iron will show the length and diameter of the specimens used. 
They were all of commercial soft iron, the middle iron being 
а galvanised piece, the zinc of which was melted and scraped 
away previous to use. Each end of the rod is soldered into 
a brass lug, the thick iron being screwed as well as soldered. 
This latter is a precaution against possible yielding of the 
ends in their beds. Every specimen was annealed carefully. 
To do this we wrapped them in asbestos sheet, then placed 
them in a length of combustion tubing, heated in a muffled 
gas furnace to a dull red heat, and cooled them slowly. The 


tables of results given below are self-explanatory :— 
Table A.—Thick Iron. 
Lou... Eesgth -"Pdem. Mean diameter - O. Adem. 


Movement in | 


Current x 10? amps. күш unm ôl x 10? cm. 
172 0 0 
2:03 0 0 
2:40 - 2 — 9 
2:92 0 0 
5715 + 2 + 9 
6°71 + § + 23 
9°36 + 11 + 61 

13°4 + 30 + 140 
210 +117 + 550 
58˙7 +550 +2,480 
100 +860 +4,050 
152 +8350 + 5,890 
166 +770 +3,610 
196 +650 +3,040 
229 -+ 520 +2,440 


Table B.—JWMedtun Iron. 
Length 7 7cm. Mean diameter 0:26cm. 


| > | 
Current x 10? amps. . Movement in | 


В 

instrument units. » n 19% oi. 
1°70 0 0 
2:00 0 0 
2°36 0 0 
2:87 0 0 
9:22 - $ - 14 
12:54 - 5 - 25 
15:2 + 4 + 19 
266 + 280 + 1,510 
575 +450 +2,110 
100 + 580 + 1,780 
155 + 200 + 940 
170 0 0 
200 - 130 - 610 


— MÀ — ——M —————————— —— 


Table C.—Thin Iron. 
Length 79cm. Mean diameter —0:10cm. 


Current x 10° amps. | PO D 


8 
instrument units. òl x 10° cm. 

170 | 0 0 
2:01 | + 1 + 5 
2°38 + 15 + 7 
2:89 | + 6 + 32 
3 69 + 13 + 61 
6°64 | + 20 + 94 
9:27 + 50 +234 
15:2 + 97 +454 
26:7 +140 + 656 
39 5 +135 + 632 
58:1 +125 + 586 
85:0 4 65 +305 
115 | + 5 | +234 


* The phenomenon reminds one very strongly of the dust figurea in the 
Kundt tube ; and, in fact, the whole apparatus corresponds in many ways 
to the latter, although the vibrations are in the one case transversal and 
in the other longitudinal. 


д! 


4 009 


8,0 


2,00 


1,00 


THE ELECTRICIAN, MARCH 8, 1901. 


739 


$2. The smallest reading of 21 for thick iron is – 9, appearing 
for a small current. We noticed this minus reading for varions 
specimens of iron, and we are confident that it exists both for 
thick and thin rods. We hope later to deal with this point 
more fully. If the reader will examine the older curves, say 
in Bidwell's Paper,* he will notice that the slope of the curve 
for soft iron is sharply downwards towards the axis, and not 
directly to the origin; this slope indicates the likelihood that 
the curve does cross the axis before reaching the origin. 
Hitherto no measuring apparatus has been fine enough to 
detect this negative movement, which is of the order 
9х 10-8 сш. The presence of this minus value gives us a 
distinctly smoother curve near the origin. It adds one more 
to the many peculiarities of the iron curve, which may be 
summed up now as follows, beginning at the origin: 
(1) a small minimum, (2) a point of inflexion on the up slope, 
(8) а maximum, (4) a point of inflexion on the down slope, 
(5) a limiting minimum reached asymptotically. 

5 3. Next come the curves for the iron rods. The horizontal 
axis represents current, and the vertical axis shows & as in 
the tables. The curve for thin iron is quite dwarfed by com- 
parison with those of the medium and thick rods. But the 
curves show that the general law of the slope is as follows :— 

For a thick rod the curve clings to the horizontal axis, then 
in rising to its maximum it cuts across the curves for thinner 


Fic. 4.—]ron Curves, 


rods attaining а greater height than they, and then slopes 
down to cut the curves for thinner rods and attains asymp- 
totically a lower minimum than they. We are not aware 
of any previous curves showing this general law, or of 
curves showing such extremes of maxima and minima, the 
highest being a movement of as much as 4,000 x 107? om. 
(i. e., about the wave-length of sodium light). It will be seen 
later that the curves for nickel have a similar interpretation. 


V.—INvEsTIGATION oF Nicket Rops. 


$1. Three tables for nickel are given. The specimens were 
annealed just as were the iron rods. We found nickel 
easier to examine Шап iron for the following reasons:— 
(1) The curve is a simple one, having seemingly merely a 
downward slope, then a point of inflexion, and reaching 
finally an asymptotic minimum. (2) The permanent mag- 
netism is very small in comparison with iron. Thus, whereas, 
as is well known, the permanent magnetisation of iron varies 
from about one-quarter to three-quarters of the whole, nickel 
seems from measurements we made to have the permanent 
only about 41; of the whole magnetisation. Thus, if by any 
chance the permanent were not all wiped out before a 
reading was taken, it could have no such very serious effect 
in а ‘nickel reading as in an iron one. (3) The nickel 
specimens are easily obtained pure and of constant composi- 
tion, whereas iron has varieties innumerable, so that there is 
no certainty of getting two exactly similar samples of it, 
unless it is produced specially. 


* Loc. cit, 


Table D.— Thick Nickel. 
| Length=76cm. Mean diameter = OTS m. 


| Movement in | 
' 2 
Current x 10? ашрв.. et umen unie dl x 10* cm. 


0:28 0 0 
0°33 0 0 
0:39 0 0 
0`65 1 — 5 
0:92 — 1:5 — 7 
171 — 2 — 9 
2˙02 ' 2 — 9 
2˙39 — 3 — 14 
2˙90 — 4 - 19 
571 — 5 — 25 
6:68 - 15 - 70 
931 - 35 - 164 
13:5 - 75 - 361 
26:8 - 270 - 1,260 
587 - 1,650 - 7,730 
Table E.—Medium Nickel. 
Length —8'0cm. Mean diameter =0°19cm. 

Current x 10? amps. | ; e ôl x 108 cm. 
0:32 | 0 0 
0:39 | 0 0 
0:62 | 0 0 
0:91 | - 1 - 5 
170 — 2 — 9 
2:00 - 3 - 14 
2:36 — 4 - 19 
2:87 | — 6 ~ 28 
5°67 — 8˙5 — 40 
6:61 | - 22 — 103 
9°22 - 62 - 290 

12:5 | - 195 — 913 
15:2 — 225 — 1,050 
26:6 – 1,010 - 4,730 
57:5 | — 2,400 — 11,240 
Length=79cm. Mean diameter = 0:10cm. 

Current x 10? amps. | 5 | ôl x 10? cm. 
0:28 - 1 | - b 
0:33 - 15 - 7 
0:39 | - 25 - 12 
0:63 - $ - 14 
0:92 - 5 | - 25 
1:71 - 75 — 35 
2˙02 — 8 | - 37 
2:39 - 10 — 47 
2:90 - 125 - 58 
371 - 18 - 84 
6°68 - 55 - 251 
9:51 - 140 — 656 

13:3 Es 520 22 1,500 
26:8 ~ 1,020 - 4,780 
587 | - 2,050 | - 9,650 


g 2. It is seen from the curves given below that the same 
law of the slope of the curves holds as for iron. The curve 
for the thick rod leaves the horizontal axis with reluctance, 
has its point of inflexion later than а thin rod, but then 
descends, cutting the curve for a thinner rod and finally 
altains asymptotically a lower minimum value. It is to be 
understood that. we do not show the asymptotic conclusion 
of the curves for nickel or iron, but in each case it is an 
established fact, due to Bidwell, who used very large fields. 
As for iron, it is not possible to show the smallest readings in 
this diagram. 

$ 8. It will be seen that we have not made any calculations 
of field intensity acting on the rods; we might have used the 
well known expression for field 

(1) 


H = 4 © e 8 o о „ 


where n= number of turns in the magnetising coil per unit 
length, and ¿= current in C. G. S. units. But for thick rods 
this is far from being the true value of Н, and even for our thin 
specimens where the length is only 80 times the diameter it is 
not accurate. A considerable demagnetising force is in action, 
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especially for the thick specimens. This makes the true Н 
less than that given in (1). Again, there is an expression for 
the true effective field 

H'-H-NI . .(2) 


where Н is as defined in (1), N is а constant depending on the 
dimensions of the rod, and | is the magnetic intensity, but in 
using this either (1) we obtain unknown quantities N and |, 
or (2) we build on loose hypothesis regarding susceptibility, &c. 

But another course seemed open, both simpler and 
safer, as follows:—It can be explained by reference to the 
next curves, Fig. 6. Let the horizontal axis represent the 


\ | Current. 
20 40 60 £0 
| SA NN 


&@ 8,CCO 


1 
——  — - 


і 


Fic. 5.— Nickel Curves, 


diameter of the rod, while the vertical axis shows Sl. Mark 
down the line representing the diameter of the thick rod, 
values of ôl for different magnetising currents at 1, 2, 8, 4, 
5, 6. Then mark down the line representing the diameter 
of the medium rod, the values of & for the same currents 
at 1, 2, 8, 4, 5, 6. Do likewise for the line which corre- 
sponds to the thin rod. Now join 111, 222, &., as shown, by 
smooth curves cutting the vertical axis as seen at the places 
1, 2, 3, 4, 5, 6. Now these last-mentioned points represent 


0°19 l 


0°10 


12,000 


the values of ôl which would occur if the rod were of infini- 
tesimal diameter, and of the same length as our three rods. 
This supposes that the slope of the curve continues when the 
curve is thus produced. Turn to the curves for nickel and 
put in a curve (dotted) for this ideal wire, which we may call 
the attenuunt. This curve represents the lower limit for all 
possible wires. It will be seen to obey the general law 
mentioned previously. 

Now, of the attenuant we can assert on the supposition 
already made that the expression (1) above is true, and 
from its curve we can obtain a true relation 3//H, accord- 


ing to any given magnelising current, since the demagnetising 
foree for the attenuaut is nil As the coil had 1,064 
turns and was 8:6em. long, the value of Н per ampere 


5 х us Hence in the above curves current can be 
at once rendered in Н. | 

We have not traced the attenuant curve for iron, preferring 
to leave this point for the present, on account of uncertainty 
in the composition of our iron wires. 


VI.—Summary оғ REsuLTS. 


(a) The curves for the two metals in question can now be 
plotted nearer to the origin than in any previous research, 
yielding evidence of a retraction of iron when the curve 
leaves the origin. 

(b) The instrument—the electric micrometer—used for 
measuring ôl is apparently capable of more minute work than 
апу form of optical lever hitherto produced, whilst every other 
measuring arrangement appears to be out of the running." 
The smallest readings taken were about 5 х 10-8 m. 

(c) By using three specimens of one length, but of different 
diameters, we have shown that there is a general law as to the 
relation of diameter to slope of the curve, for both iron and 
nickel. 

(4) This law leads to the idea of producing a curve for an 
ideal wire, which we have called the attenuant. This curve has 
interest in being the lower limiting one, but it also gives us а 
case in which the simple law for obtaining the field in a sole- 
noidal coil is accurately true. Hence for it we can correlate Н 
and öl. 

We gladly acknowledge the furtherance in this work which 
we have had from Prof. W. H. Heaton, M.A. 
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THE ELECTRICAL POWER BILLS OF 1900: BEFORE 
AND AFTER.* 


BY WM. L. MADGEN. 
(Concluded from page 706.) 


There are a few examples of groups of provisional orders having 
been obtained for adjoining districts by arduous negotiations extend- 
ing over several sessions. These undertakings typify many of the 
difficulties with which electrical engineers have had to contend, but 
they are not more fully referred to here as the form of procedure was 
not by power bill. There is, however, an important Northumbrian 
undertaking dealing with the north bank of the Tyne from Newcastle 
to North Shields (excluding the latter) with part of the hinterland, 
which belongs to both classes and should not be omitted from the list, 
especially as it has been one of the first to get to work. 

The main purpose of the power acts is to keep the number of 
power-stations within economical limite, and by the selection of suit- 
able sites and the equipment of works of considerable magnitude to 
enable electrical energy to be transmjtted in such a manner that the 
retail price to the consumer will be reduced to a figure which will 
compare with, and in many cases be far lower than, that of any other 
form of power, whether gas, steam, oil, cr other agent. 

The enormous development of electricity in the United States and 
Canada and on the Continent of Europs, and the numerous great 
electrical power distributions over large areas in those countries are 
in themselves practical evidence in favour of the principles we are 
advocating. It cannot be urged that the requirements of this 
country, so far as trade and cheap production are concerned, are 
different to those obtaining in the countries mentioned. 

The absence of undertakings of the kind in the United Kingdom 
has not been on account of any difficulty or impossibility on the 
engineering side, or from lack of suitable conditions We have few 
large water powers it is true, but there is an equally good source of 
power available, and coal in this country can replace, on favourable 
terms, the water power available elsewhere for the generation of 
electrical energy. Moreover, even in those parts of the country 
where coal is more expensive than in the coal districts themselves 
relatively cheap electricity may be available if it is generated in 
sufficient quantity at large power stations, and the supply from such 
stations is distributed over a suitable area. Capital charges, manage- 
ment, rent, rates, and taxes usually form a larger proportion of 
por en costs than fuel, but the greater the importance we 

ave to attach to the fuel item, the more necessary it is to adopt the 
inost comprehensive methods and to concentrate and economise its 
use. 


* Paper read before the Institution of Electrical Engineers, Feb, 21. 
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. Under the Electric Lighting Acts, and the conditions heretofore 
existing, the scarcity of the electricity supply in this country has 
been due to the high cost of production. Even in the more 
developed areas the cost has been too high as а general rule to admit 
of its being freely used by the consumer on terms more advan- 
tageous than those upon which he can employ steam or gas for 
industrial purposes, or gas or oil for domestic service. 


. Statistics have shown us that the average cost of production and 
eupply to consumers becomes lower as the output of the power- 
station increases, but the difference between stations supplying 
1 million units and 4 million units per annum is lees, and not in 
propormi to that obtaining between smaller stations with much less 
ifference of output. Without an increasing *' diversity factor" thia 
difference would tend to disappear as stations increased in size. A 
good “diversity factor” can only be achieved hy combining with 
electric lighting the supply of energy for as many and ав various 
other purposes as possible, and, ao far as lighting is concerned, the 
supply to every class of consumer. As the area of. supply is extended, 
the “diversity factor" tends to improve owing to the difference in 
the incidence of the demand in different districts, _ 


I shall not attempt to follow the more technical aspects of the 
subject just now, as they afford scope for many Papers, and certainly 
for more discussion than you can give to them this evening ; but it 
may be well to summarise the points for and against the old system 
and the new i. e., the supply from small local stations and the supply 
from main power stations :— 


Supply over comprehensive areas from 
muin power-stations in selected 
positions. 

ADVANTAGES :— 

1. Comparatively large field for 
development. 

2. High load-factor obtainable, 
all the plant being used to the best 
advantage. 

5. Cost of fuel and handling can 
be reduced to & minimum, as the 
pewer-station can be located where 
fuel is cheapest, fuel handling most 
economical, and water is available 
for condensing. 

4. Low running costs, manage- 
ment expenses, and maintenance 
per unit sold, as the result of a very 
large and regular output. 

5. The low cost of plant per kilo- 
watt installed, and the increased 
economy in running with very large 
seta. 

6. Low rents, rates and taxes; 
the difference between town and 
country. 

7. Economical provisions for ex- 

tensions to plant and buildings. 
. 8. Low costs and charges for 
electrical energy for all purposes 
possible in consequence of above 
advantages. 

9. Removal of the power-station, 
with its chimneys, &c., outside the 
residential district. 


DISADVANTAGES from point af 
view of Local Authority. 

1. The transmission mains must 
pass through their area whether 
supply be taken or not. 

. Sentimental preference for 
complete independent plant of their 
own. 


Supply in small local areas from 
separate stations. 


ADVANTAGES :— 


DISADVANTAGES :— 

1. Smal! field for development. 

2. Relatively low load-factor. 

5. Cost of fuel, handling it, aud 
water supply depend on immediate 
local conditions, favourable or un- 
favourable. 

4. High running costs, manage- 
ment expenses, and maintenance, 
the costs per unit sold being gene- 
rally higher the smaller the station. 

5. High relative cost of machinery 
per kilowatt installed and lower 
economy in running. 

6. Rents, rates, and taxes rela- 
tively higher. 

7. The extension of buildings is 
frequently very expensive, owing 
to disturbance and other difficulties 
incidental to town sites. 

8. High charges for electrical 
energy for all purposes as result of 
these disadvantages. 


The story of George Stephenson and the cow on the line has come 
down to us as typical of the prejudice and the ignorance with which* 
railways had to contend in their early days ; and во, too, when the 
early history of the electrical industry comes to be written, the part 
played by the local authorities in their strenuous opposition to the 
power bills will be а record of reproach to them. For the purposes 
of this opposition there was a conference of local authorities in 
Manchester in January, and a meeting of the Association of Muni- 
: cipal Corporations in May. The object of the first meeting was to 
prevent the second reading, and that of the second to influence the 
decision of the Parliamentary committee. 

The methods adopted by these who endeavoured to wreck the 
power bills were strongly condemned in the course of the second 


* In 1801 we had no railways in the sense we now use the term. To-day 
the railways of the United Kingdom extend to about 22,000 miles of line, 
constructed at a cost of about 1,500 millions of pounds. "The annual gross 
receipts now exceed 100 millions, and of the expenditure, which amounts 
to over 60 millions, fully one-half is distributed in wages to over half a 
million employés. 
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reading* debate, and the President of the Board of Trade found it 
necessary to ро а garbled report which had been circulated 
as to his remar 

session. Everyone interested in the welfare of the industry should 
read and think over that debate. 
time and committed, but what a curious light is thrown by the dis- 
cussion upon the difficulties with which we have to contend ! 
haps there is time to mention two examples. Mr. Ritchie said, 


s upon the bill for the Warsop project in the previous 
True, the bills were read a second 


Per- 


4. . I hope the House will give its attention to the very impor- 


tent considerations in this case before they decide to reject on second 
reading a bill that is fraught with so many possibilities. It is true, I 
think, that the electrical enterprise of this country is in an exceedingly 
backward condition ; it is inferior with regard to light, and certainly with 
regard to the conveyance of power, to many European countries, and it is 
greatly inferior to North America and Canada. It may almost be said 


that there are villages in North America which are in possession of advan- 
tages in connection with electricity which some of our largest towns do not 
possess. It cannot be doubted that there is a great demand for something 
to bé done. At present electric light matters are governed largely by the 


legielation of 1882, aud it has been said that this bill is largely in oppo- 
sition to many of the enactments in the Act of 1882. If no other charge 
or argument could be brcught against this proposal, the arguments of the 
opponents to this bill would indeed be weak. It must be remembered that 


it was the Act of 1882 which more than qnything else had delayed and 
hampered the development of electrical supply, aud in so far as this bill 
departs from that act, I think its departure is amply justified by the 
condition of things at present existing in the electrical world.” 

Here we have a member of one of the strongest Governments of 
modern times, the Minister entrusted with legislation affecting the 
trades of the country, who has realised the extent and cause of our 
backward condition in relation to a great industry, and ingenuously 
confessing that during five long years of office one of the main causes 
of the trouble has remained effective upon the Statute Book. 

Sir William Harcourt said, 

«. . „ . I donot altogether share my hon. friend’st objections to 
great enterprises being carried ou through private sources. That was a 
question which occupied 50 or 60 years ago the attention of this 
country, and that was at the time of the commencement of the great rail- 
way interest. That question was decided by the wisdom of the great 
statesman Sir Robert Peel. We know that Sir Robert Peel was much 
attacked at that time for throwing the railway enterprise of this country 
into private hands, and not adopting the system so largely followed on the 
Continent. I look forward to this question of electricity and electric 
supply as the great question of the future, and it is from that point of view 
that I wish to refer to the subject. If this company is prepared upon 
proper conditions to supply electricity to any part of the country, I am 
not opposed to that. No man can say to-day what part electricity may 
not play in the industry of the country, and that is a point which the 
House of Commons should keep in view. But what are the conditions 
which ought to be imposed? What was the policy which was pursued 
with regard to the railway companies? Parliament did not leave it alto- 
gether to particular promoters of bills ; Parliament did not leave it to the 
discretion of individual committees. They placed the whole of that great 
enterprise, upon which more than a thousand millions of private money 
has been expended, greatly to the benefit of the country—a sum larger 
than the national debt, and now paying interest at least of 4 per cent., 
and one of the greatest investments for the savings of the country—under 
general legislation. I think that a model which we ought to follow in this 
instance. But what was the method which Parliament in those days 
adopted in dealing with the railways! They did not allow particular 
promoters to take their chance in individual committees. They placed 
the whole of that great enterprise, as I have said, under general 
legielation. "ud | 
This statement of Sir William Harcourt goes to justify the charge 
that the Legislature has neglected an induetry the importance of 
which he describes in suitable terms, and it also leads us to the 
economie aspect of the question. Comparisons have been drawn 
between the benefits first derived by every class of our community 
from the applications of steam power and of railways, and those 
which have accrued to other nations in larger measure than to our- 
selves from the uses of electrical energy. The United Kingdom 
itself has not yet lost any material part of its natural advantages for 
the manufacture of engineering material, or of scope for their 
employment. In what way has destructive legislation acted so as to 
place us in the position of inferiority we are reproached with to-day ! 

It hes, among other things, tended to destroy cumulative invest. 
ment effect. Savings out of the profits of a business tend to go back, 
as an additional investment, into that business or some department of 
trade allied with it. Part of the profits derived from railway enter- 
prise undoubtedly went in again, and attracting new capital to it, 
provided means for building new lines and for equipping rolling 
mills, foundries, engine works, and other undertakings which have 
provided employment for thousands of our fellow-countrymen. No 
influence has done so much during the past hundred years to stimu- 
late enterprise, to encourage commerce, and to develop the resources 
of any country. In our own time legislation has not only deprived 
the great mass of the people of the direct henefits of electrical 
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science, but it has made much of what little has been done 
indistinguishable to the investor from local government loans for 
drainage, refuse destructors, slaughter-houses, and other purposes 
moet neceesary in themselves, but somewhat in the back-yard of 
civilisation. 

It may be replied that Sunderland, for instance, has just declared 
a profit out of its municipal tramways, but what advantage has this 
been to anyone? The fares have been substantially the same as 
would have been charged by private enterprise, or the amount 
would not have been earned. The local rates, we may be sure, will 
not go down, and if they are a trifle lower than they otherwise would 
have been, those to benefit most will be the railway company and 
other large ratepayers who have contributed least to the tramway 
revenue. The banks, insurance companies, and euch institutions 
which provide much of the local government loan capital will get 
their 33 per cent., and part of it may be re-invested in colourless loans 
eleewhere, but of that great encouraging influence towards the 
growth of healthy industry which I have imperfectly described as 
the cumulative investment effect there will be little or nothing. 


And the money for the purpose has been deflected elsewhere. 
The subject is a complicated one, and it may not be in place to 
follow it here, but it is a significant fact that excluewe of foreign 
loans the yearly increase of eapital from this country invested 
abroad averages at present about £30,000,000. One tendency of 
this has been to set more people to work abroad instead of at home, 
and to increase the competition against home industries. 

In the interests of which class of the community the enactments 1 
have referred to were passed and have been eA ministered by the 
various authorities, it is difficult to say. They have not benefited 
the ре ublic—the complaint maae on their behalf is that they 
are debarred from the advantages of electricity ; and least of all have 
they benefited the working man, who finds that while the electric 
light and comprebensive electric tramways are not for him, hundreds 
of thousands of pounds’ worth of foreign-made plant and accessories 
are landed on our shores. | 

The working classes have suffered in another and, perhaps, a more 
serious way from the division of the country under innumerable local 
authorities endowed with powers such as I have described. The 
more or less arbitrary boundaries of these authorities, derived in some 
cases from the middle ages,are not and cannot be adapted to one 
and all the various means by which science and enterprise can be 
brought to the aid of the general community, and it can be shown 
that in practice the system tends to aggravate some of the grievous 
social and industrial problems of our own times, 

These authorities number among them men of great ability and 
benevolence, but their collective action is frequently controlled by 
traders, property owners, and others who act upon the view that the 
best interests of their several districts lie in the direction of increase 
of rateable value and of population. Add to this a large official 
class alive to the advantage of increasing the importance of its own 
environment, and there need be little wonder that each district shows 
a tendency to “cuddle up” all it can attract, and that there should 
be grave reason for our being urged “to get rid of that which is 
really a scandal to our civilisation—the suffering which many of the 
working classes have to undergo in order to obtain even the most 
moderate, the most pitiable accommodation.” 

There may be many fibres to the scandal of the housing of the 
poor, but the conditions most favourable to its growth are to be 
ound in our system of local government and its administration. 
The future of the electrical profession is so interwoven with social 
questions that we cannot escape their consideration. Mr. Balfour 
has said, I believe that electrical traction is going to play a far 
larger part in the solution of this difficulty "—the housing of the 
working classes—*‘than any of the strange schemes I have analysed“; 
Mr. Lough said that, It had been agreed by everybody that the chief 
means ot improving housing accommodation is to spread out the city 
and destroy congestion, and it is agreed that there is no way of doing 
this effecually except by providing better facilities for traffic." 


No one can question the advantages of improved traffic facilities, 
but if the direction morning and evening is to and from a congested 
trade centre the problem is only half solved. It is to electric power 
distribution on a sufficiently comprehensive scale to adapt the country 
districts to manufacturing purposes, in company with inter-urban 
connection by means of electric traction, that we must look for the 

test agency in ameliorating the conditions of the working classes 
in all their surroundings. 

It can scarcely be asked what has all this to do with the Institution 
of Electrical Engineers, for we have seen that the community is con- 
scious of the backwardness of our work, and faced by social pheno- 
mena such as those to which I have referred, we are called upon to 
rform our part in counteracting them. Electrical science is ripe 
or the occasion, and it therefore appears to be our duty and to our 
interest to convince the Legislature as to the means it should take to 
enable us to carry on the services assigned to us. 

As some technical objection might possibly be raised to any action 
we may take in this direction, we shall find, on consulting the 
Memorandum and Articles of Association, which describe the scope 


and general organisation of the Institution, that (among allied 
objecta) it was established 

* Ро promote the general advancement of Electrical and Telegraphic 
Science and its applications, . . .” (Sect. 5 В), and “ To do ай such 
other lawful things as are incidental or conducive to the attainment of the 
above objects." (Sect. 5 D.) 

Article 53 says that | 

* Tt shall be the duty of the Council to adopt all due means for the advance- 
ment of the Institution ; to provide for properly conducting its business in 
all onses of emergency. . . .” 
and the preceding Article 49 provides that 

"^, . . . The Council may appoint Committees chosen from their 
own body, and Committees for special purposes consisting of Members 
of Council and Members, Associate Members, or Associates of the Insti- 
tution and others, with such powers as the Council may prescribe.” 

Thus the terms of our constitution not only authorise action being: 
taken, but they also appear to intimate the course to be followed in 
dealing with any obstacles with which we may have to contend, and 
I trust that the discussion will give the Council an indication as to 
the desirability of appointing a special committee, as provided by 
Article 49, to consider what steps should be taken to remove the 
restrictions upon us, some of the effects of which I have endeavoured 
to describe. 


DISCUSSION. 


The PRESIDENT (Prof. Perry) read a letter from Mr. Vesey Knox. He 
had read the Paper with interest, and it seemed that so far as the mere 
electrical supply was concerned, Parliament had now in principle decided 
that any company offering economical advantages should be given an 
opportunity of supplying, with due regard for opposition interests. If the 
companies could supply cheaply they had now a wide field open to them ;. 
they could practically force local authorities whose orders were hung up to 
take «urrent on offering it at a cheap price and without capital expendi- 
ture. The real reason why many people, not prejudiced in favour of 
socialistic experiment, had supported the municipalisation of electrical 
undertakings was that so many companies had charged high prices for 
current. This had been a ehort-sighted policy even from the point of view 
of the particular companies themselves, as, except in districts where people 
would have the best light at any price, the cost of supply at a high price 
was much greater than ata low price. The sliding-scale system of ‹ harging: 
was & great drawback, but this was not going to be applied in the case of 
any of the great power schemes, and it was to be hoped that this would 
have the natural commercial effect upon the undertakings. He did not 
believe that the public was disposed to look unfavourably even upon: 
monopolies if they had opportunities of making comparisions with other: 
districts which bad palpable facilities. After all, it was the public which, 
in the long run, controlled the local authorities. 

Mr. R. PERCY SELLON saidthat so much of the time of the Institution was 
taken upin the discussion of subjects of a purely scientific character that it. 
was seldom that a Paper of this kind, which dealt with electrical engineering 
questions from their political and industrial aspects, was read. The Paper 
dealt with principles rather thau details, aud it went down to the very 
foundations of the issues upon which the backwardness of the electrical 
engineering industry in this country depended, and upon these issues a 
great majority of the members of the Institution had to depend for theic 
livelihood. In his opinion, therefore, this Paper was one of great import- 
ance, and its chief interest fell under two headings: First of all, there was. 
the intrinsic interest attached to the large power schemes, and then there 
was the matter viewed from the collectivist, or political standpoint. Much: 
depended upon this root question—viz, which is more in the public 
interests, a few Jarge stations distributing over large areas or a larger 
number of small stations distributing over smaller areas? In this con- 
nection problems of generation and distribution would naturally ariee, 
but he would only say in general terms that the spirit of the time 
which made for consolidation of industries and trades in all directione 
pointed by analogy to the intrinsic merits of these large power schemes. 
over the small station located from town to town. It seemed to 
bim that it was & reproach upon the Institution that the profession. 
should be palavering and debating over the very question of whether 
these schemes were or were not posible, while countries which were far 
behind us in point of induetrial progress half а century ago had already 
solved aud were still solving these problems day by day by such stations 
as Niagara and Massena in America, Rheinfelden in Germany, Chevres iu 
Switzerland, and Fiume in Italy. Why was it that we are at present in 
this state? He thought the anawer was, as Mr. Madgen had pointed out, 
because the electrical industry in this country had not been determined 
upon its intric merits by political considerations. 

It was a misfortune for the industry that its birth and growth had, up- 
to the present, been coincident with the birth and growth of the municipal 
idea. Hence it had come about that the industry had become a plaything 
of politicians and of those who were ambitious to municipalise all public: 
supply in the interests of the democracy. There was no doubt about it, iu 
his opinion, that that was the real explanation of the fact that in this 
country we were quite without those large distributing echemes, while 
abroad they were already in existence. Look at the thing for one moment. 
The same difficulty had arisen at every stage of theindustry. In the case of 
lighting they knew what had happened. They knew how the electric light- 
ing acts retarded its growth. In the case of tramways they knew the story. 
The Tramways Act of 1870 was only, after great difficulty, amended by the- 
Light Railways Act, wbich had really given electric tramways a possibility of 
existence, and now these electric power schemes seemed to bave been the- 
focus and battle ground to contending parties of municipalisation and of 
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those who advocated the placing of these schemes in the hands of private 
enterprise. It was quite true that the Legislature Пай made a tardy recog- 
nition at last of their errors of judgment in the past by the passing of these 
bills, and thus had recognised that public interests did point to these 
industries in their early stages being placed in the bands of private enter- 

$ He was of the opinion that this help hed come almost too late. 
investors, who after all supplied the sipews of war by which such schemes 
were rendered possible, had got to look askance om electrieal enterprise. 
Parliament had bandied electrical concessions about in sach a way by 
imposing so many regulations upon these schemes and pandering vo much 
to the local authorities that it was very small wooder that the investor 
could now with the greatest difficulty be got te believe that there was com- 
mercial advantage for him by going into electriofl enterprise. Our great 
competitors had all the ad material, finewcial, and technical, that 
we possess, and therefore the theory of leaving things to muddle them- 
selves through much rather than taking them up by oescerted and asso- 
ciated action was one which he contended must be dismissed with 
reference to this industry. What was the oure for this state of 
things? What could this Institution do to remove the disability 
from which the industry was suffering ! He thought the anewer 
lay in the sugg2stioa thrown out by Mr. Madgen. He knew that 
as an institution tbey were on their guard—and rightly on their gaard— 
in taking no action which might appear to prejudice one class of its 
members at the expense of any other class ; but where the interests of the 
electrical engineering profession as a whole were at stake, in the face of 
industries with whicn the Institution was not concerned, he contended 
that it was open to the Institution to take a more active interest in the 
support of those who were trying to better the conditions under which 
electrical engineers hed to work, and he believed that this could be done. 
They all knew that there were questions before the Board of Trade which 
were menacing the development of the tramways industry, power istri- 
bution schemes and the electric lighting industry at the present moment, 
and he hoped that the reception given to the Paper and the discussion 
apon it would strengthen the hands of the Council in feeling that the 
body of the members was behind it in lending weight and authority to the 
su of any remedial measures which would remove the disabilities 
ander which the industry was suffering. 

Mr. J. S. RAWORTH confined himeelf to two questions in view of the 
enormous number of side issues introduced by the Paper. The first was, 
„Are we behind the position which we ought to have achieved? and 
secondly, “ What are the causes which have brought that lagging into 
existence?!" In meetings like theirs, which were usually confined to 
scientific questions, there must be a great many gentlemen present who, 
as it were, never got their noses away from their calculations. They 
knew they were busy, and that everybody around them was busy, and 
therefore they thought the industry was as flourishing as it ought to be. 
In comparing electric light undertakings with the gas companies, both of 
‘whom took their customers from the same people, the position was this : 
The total revenue for all the electric light companies, including power as 
well in the United Kingdom and Ireland amounted to £1,606,000 per 
annum. These figures were for the year 1898, which were the only ones 
available. But it would probably astonish them to hear that the inereaee 
in the revenue of the gas companies for the two years from 1896-8 
exceeded the sum total of ай the revenue from electric light, i. e., the 
revenue of the gas companies had approximately increased from £19,000,000 
to £21,000,000, making a total increase of £1,611,000, which, he thought, 
ought all to have gone into their own pockets. In the face of all the 
electric light stations that had been started, the gas companies had yet 
been able to steal that £1,611,000 and to put it into their revenue. 
Further, the profit which the three gas companies in London derived from 
the supply of gas was £1,655,000 a year, thie profit being greater than the 
total revenue from all the electric lighting companies in Great Britain and 
Ireland. In the face of this who could say that the electric lighting 
induetry had not been choked? They had been working ut it as hard as 
they could for 20 years, and they had not got to more than that miserable 
£1,606,000. Some of them might say that electric light stations were 
being put down as fast as ever they could, but he pointed out that, 
whereas there were only 198 electric light stations working to-day, the 
дав companies has got 661, showing that they were still a long way 
ahead in numbers, let alone in the breadth of their operations aad 
their power of 1 money. He did not object to a municipality 
trading, because they brought competition into the field of сошрап 
operations, aud he did not object to the ratepayers taking the riek 
upon their shoulders provided they were content to do so. His objec- 
.tion to municipal trading was based upon the grounds which hs had 
explained at great length some two years ago—viz., that they did not 
manage the business as well as companies In the great gas industry, 
which was based upon the principle of perfect equality between the eom- 
peny and the municipality, the latter had no advantage which the 
company did not get, and consequently the companies beat the corpore- 
tions entirely and supplied a better article at a lower price. it wes only 
when dealing with the questions of tramways and electric lightiog that 
the new principle of giving the advantage to tire rations in renee 
to the compasies had been introduced, and he maintained that if these 

wer е taken away from the municipalities things would ge baek 
at once to the condition that the companies would have nothing whatever 
to fear because the eorporations would not dare come into the field where 
there was free trade. - [t was the special provisions of the two or three 
acts of Parliament which were the cause of the mischief that the profession 
suffered from at the present time. Between the years 1882 to 1908 it 
was impossible for any electric lighting stations to be started because the 
capital could not be got at all. Then the period was extended to 42 
and the capital was being obtained - but with very great difficulty, whieh 
difficulty was further increased by the violent opposition of corporations 
o the granting of orders on fair terms. There were a great number of 


men quite ready te take the risk of the venture, but there mast further be 
taken into account what a large amount of extra capital they had to spend to 
overcome the opposition of the local authorities, Mr. Vesey Knox had stated 
that if people were prepared te supply at a cheap rate they could now get 
ton te do so over а very large area. But let them try it, and they 
would find they had te spend weeks in those hot rooms of the House of 
Commons arguing the point with people who only wanted to get them out. 
These were the obstacles put in the way of legislation. If the legielation 
were removed and all were put upon equal terms, he was quite certain 
there would be no more trouble from municipalities, | 
Mr. А. А. C. SWINTON quite agreed with Mr. Sellon that this was a 
subject of very great importance, and it was a pity that discussions upon 
similar subjects were not more frequent at the institution. He was quite 
aware that the Institution was a scientific ome, but it was no use having 
Фвопемопв, for instance, upon the dielectric loss in cables if there were 
going to be no cables to hawe any dielectric less in. Mr. Madgen had 
already given the chief reasons for the backwardness of electrical engineering 
in this country, and he would only make one remark upon this poiet. Up 
to a very short time ago if anyone ав the reasons for the back- 
wardness of this country the reasons given in the Paper, there were always 
persons who said that the real reason was the speculation which took place 
in the electrical business. He did not think that the British mvestor had 
such a long memory that it tom him back to the year 1882 ; the usual cycle 
of memory of the ordmary Stock Exchange investor was very much shorter than 
that. However, he thought there was nodoubt chat the primary reasons for the 
present backwardness were due to the terms of the two Electric Lighting 
Acts and to the administration of these by the Beard ef Trade. 
Mr. Madgen hed stated that the Board of Trade was ouriously named and 
somewhat curiously constituted. He did rot know what name Mr. Madgen 
would like to give the Board of Trade, perhaps the Board for the 
Restriction of Trade," but he bad personally beem at some recently 
to inquire into the constitution of the Board of Trade, and hed great 
difficulties in finding out anything about it. If they would look in 
“ Whitaker's Almanac,” or any ordinary book of reference, under the 
heading “Board of Trade” would be given the name of the president, 
secretaries, various under-eecretaries, kc., but no mentáen of any board at 
all But he had his investigatione, with the aid of the Encyclo- 
ia Britannica and various books on constitutional law, and he 
believed he has at last got to the bottom of the matter. He found that 
the Board of Trade hes been in existence for some centuries, it bad led a 
very chequered career, it had been several times suppressed, and that as at 
present constituted it consists of a committee of the Privy Council. It was 
formed of various high officers of State, and included also as an ex-officio 
member the Archbishop of Canterbury. He need scarcely say that the 
particular book of referenóe from which he had quoted, went on to 
state that the Board of TM тш together, es 
in fact, existed merely in name. He thought is really wen 
some 3 to the foot of the matter. He bed further found that 
in one period of the history of the country a Board of Trade really 
existed, and probably was of some considerable importance. Oliver 
Cromwell appointed on the Board of Trade 20 merchants of the City of 
London, and he was of the opinion that something ef the kind should be 
done now to form а real constituted Board of Trade which would be 
representative of the industries of the country and which oould guide the 
president and secretary. His next point wae on the question of municipal 
trading. If anyone thought about the matter they must see that putting 
industries into the bands of municipalities must necessarily lead to that 
particular business proceeding very slowly. Municipalities employed the 
ratepayers’ money, and they must not speculate, They must only go in 
for businesse the success of which was absolutely assured. At the beginning 
of a new enterprise there was necessarily a speculative period, and if 
enterprises of that description were put into the hands of municipalities 
тву. must of couree: wait until other people had shown the way in this 
country. We had had to wait until other countries had shown the way, 
and this was one of the objections which weat to the root of all munici- 
palisation. Private enterprise was the only way of trying new things. 
Even if the result in any particular town was that the corporation could 
supply electric energy cheaper than private enterprise that might be to 
the advantage of the particular inhabitants, but owing to the fact that 
it threw things back, it could not be to the ad vantage of the nation. 
Previous speakers had alluded to the fact that at the t moment it 
was not easy to rwise money for electrical developments ; he thought the 
reason wes largely the fact that the greater portion of the electrical buai- 


Carrying this idea out, it would be found that suppesing the electric light- 
ing im Edinburgh, Olor. Liverpeol, Manchester, and ail the big towns 
were in the hands of companies, there would be no déficulty in getting any 
amount of money fer all the electrical emtarprrses weuted. 

Mr. I. А. ATRERLEV-JONES, M.P., said he frankly admitted that 
Parliament had been remiss in the efforts which it might bave successfully 
made in order to encoarage and develop the electrieal industry, whether by 
way of tractien or lighting, which had met with euch marked euoceas in 
ether countries, and which in this country had not met with a corresponding 
success. Bet he thought they woold al that within the last few 
years, at any rate, there had been a growing conception on the part of 
Parliament that the interests of the community could perhaps be better 
served by giving way to the dictates of private enterprise rather than the 
narrow and somewhat insular interests of municipalities ; but he was far 
from saying one word which would reflect, in the smallest degree upon our 
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municipal government. It had been recognised by recent legislation that 
the choice of the board ” system of local government—if he might use the 
expression— was one which, in certain directions, was best, suited to serve the 
public benefit ; but at present one of the greatest hindrances, probably, to 
the development of electrical enterprise was the veto which could be exercised 
by. local authorities over the private enterpriser. This, however, he thought 
would be removed. Parliament, in passing the power bills last session, 
recognised that the will of the municipality was not to override the intereats 
of the public at large. One other topic which had struck him forcibly 
in the Paper was the author’s advocacy of the desirability of encouraging 
and developing electrical enterprises in the interests of the huge masses of 
the population where crowded in labour centree. He believed it was the 
opinion of that much abused body, the Board of Trade, that it was 
desirable that facilities should be afforded for tramway companies and 
light railway companies to construct under more favourable conditions 
than at present the means of transit from the centres of industry to those 
places where cheap habitation could be obtained, and if the president of 
the Board of Trade devoted his attention this session to some bill which 
would supersede the present Light Railway Act this would lead to the 
greater development of electrical enterprise in this country. In con- 
nection with this matter he was glad to be able to say that he bad induced 
the president of the Board of Trade to receive a deputation to discuss the 
precise scope and direction of s@ch a new tramway act, and these matters, 
which had been dealt with by Mr. Madgen, would undoubtedly be laid 
before him, and, he hoped, would bring forth good fruit. 

Prof. S. P. THOMPSON thought that this question of being able to 
supply cheap power to our industries was really a national one, and he 
pointed out that there were one or two small and comparatively simple 
matters upon which it was desirable that we should have our minds quite 
clear. It had sometimes been urged against us that we advocated the 
establishment of these large power stations, and that the reasons adduced 
why they should be encouraged were the large power stations on the 
continent of Europe and on the continent of North America, and it was 
thrown back against us that these stations were almost without exception 
water-power stations, and that there were no such waterfalls in England, 
and that it was impossible to work large stations without a natural source 
of supply like water. But he did not admit the argument. For instance, 
if there was a waterfall not taken up for power purposes, this waterfall 
belonged to somebody, and that somebody would want his price for it as 
soon as it was known that it was worth money. Whoever wanted a water- 
fall would have to pay for it, and the price fixed would be the price which 
he would have to pay for erecting his works in some way. This was a 
factor which set the price. Waterfalls were not had for nothing. In 
England, as everybody knew, we had cheap coal which nature also pro- 
vided but which cost money to get it up. The economic problem was not 
coal versus water ; it was how to make use of the natural source, whether 
it be coal or water. The engineering might be different, but the economic 
problem was really precisely the same. The dearer the power was in itself 
the more was there to be gained by distributing that power as economic- 
ally as possible; so that if it be true that the power costs more to be 
generated by coal than by water this was all the more reason why we 
ought to have an economical system of distributing it. Whether there 
were large stations worked by coal as distinguished from large stations 
worked by water power, or whether there were coal stati ns for the purposes 
of sending power to long distances, was not the question. Where were there 
large stations economically transmitting electrical current to the districts 
round them for any purposes whatever? These were the things which were 
wanted ina comparison with the natural power stations when they had to 
talk topeople who were impervious to theargument that water cannot be had 
for nothing. Another thing was, what was the proper process for reckoning 
out the suitable size of unit for a big station, and what was the size of the 
station at which it became no longer economical to make it larger, but 
better to put down a second one a few miles away at a convenient place ? 
Unquestionably, euch facts could be got at, but so far as he knew they had 
never been stated in any compact or useful manner that could be used 
effectively for the purpose of convincing those who did not understand 
what the real problem was. For instance, when a station reached, say, 
10,000 H. .— which he did not accept as a limit—would it pay to make it 
20,000 H.P., or to put down another a little way off? The economic unit 
of size for electric stations must very clearly depend upon very different 
conditions from those which determine the unit of size for other things. 
Take for example the case of the water supply. In old days we had the 
parish pump, and then the village cistern or reservoir, and then we had 
the town supply, aud look what all the municipalities in this country were 
doing in the way of providing themselves With immense water supplies. 
The same kind of progress as social conditions changed was obvious in other 
things besides water supply. Last autumn at the Bradford meeting of the 
British Association he inquired into some of the conditions which affected 
or would affect the supply of power to Bradford ; and one thing not to be 
despised in considering the question of that area was this: In the town of 
Bradford practically the whole of the industries that required power were 
textile industries, and all the mills practically began and left off 
work at the васе time. Anyone who knew anything «bout electric supply 
knew that that was not the most favourable conditions for the supply of 
electricity. lt was much better to have a variety of industries which did 
not all start up at the same time or stop at the same time, and, therefore, 
in determining the area which would be economical for the supply of elec- 
tric power it was inadvisable to confine that area to a place where the 
industries were all of one kind. It would obviously be more economical 
to include other towns which did not want a supply all at one time, and 
‘thus improve the load-factor. Comparing the atate of things in Italy, 
which was relatively a poor country and very far behind us in many ways, 
and when one saw how station after station bad been built up—stations 
with very large geuerating machinery, distributing power over wide areas — 
one felt perfectly ashamed of what was going on in our owu country. He 


found in Bradford a firm which was supplying power looms to the textile 
industries of Lombardy, each one being fitted with an electric motor—in 
99 cases out of 100 with a three-phase motor—while Bradford itself, the 
very centre of our English textile industries, was not supplied with a single 
loom fitted with a single electric motor. We had been told that we were а 
nation of amateurs, and he did not agree with the writer of the Paper that 
it was a matter to be lightly thought of that we did not put the same store 
upon education as some of the other nations. If they would go to one 
of the large factories which sent machinery to this country frum the 
United States it would be found that practically every man in the factory 
above the grade of a fitter was a college graduate. They did not sneer 
at him because he was a graduate ; they welcomed him and took him and 
made the best of him ; the result they all knew; while in Germany and 
Switzerland in every department of the large factories, they would find 
men who had received the highest scientitic and technical training as 
managers of the different branches, and it was brains that we had to fight 
against, both in the case of the American, Swiss, and German cowpetition 
in these matters. They did not leave things to be “ muddled”’ out, and 
they did not leave them to be done in an amateurish way, hut they took 
the best trained brains and made the most use of them. One argument 
which he found very effective in talking to people who thought that little 
electric lighting stations could supply power in each little to en up and 
down the country and that power schemes were not necessary, was to refer 
them to what bad happened in London—viz., one station in each parish. 
But gradually these things were being altered, and we were finding thata 
central station was an absurdity. No station ought to he central; that 
ought to be looked upon as decided. We ought not to be carrying coals 
in and ashes out of the centre of a big population. The economic plan was 
{о puta station as much outside big centres as possible, and a few big 
stations were much better than a lot of little ones, each in its own district. 
He concluded with a parable. He said, walk down Aldgate and they 
would see the pump-—the famous Aldgate pump—surviving to this day, 
aud reminding us of the times when every little bit of a parish had ils own 
water supply. The time was not far distant when any vestry electric 
station, or any petty little town station, would be looked up»n just as 
absurd for the purposes of a big power station to the industries that want 
mechanical power cheap as the Aldgate pump is for supplying water to 
London. 
Thursday, February 26. 
Mr. ROBERT HAMMOND said that several questions were etill awaiting 
discussion and decision. First, what was the limit of distance from the 
generating worka to consumers beyond which the extra cost of distribution 
counterbalanced the advantages of concentration of plant? Secondly, what 
was the limit of kilowatts installed in a central station beyond which the 
economy of concentration of plant ceased? This question arose on more 
than one of the bille, and there had been a very great difference of opinion 
with regard to it. Thirdly, there was the question of what are the means 
to be adopted in order to preserve uniformity of pressure 80 as to be able 
to give electric lighting within efficient limits? The Paper could besummed 
up under four heads. In the first place there was a dirge, for the fear 
that we in the United Kingdom were terribly behind in the matter of elec- 
tric lighting. Secondly, there was an intimation that this backwardness 
was due to the ignorant legislation, the foolish Boa:d of Trade, and the 
selfish local authorities. Thirdly, the Paper intimated that we should copy 
the German and American ; and finally, there was an appeal to the Insti- 
tution to form а committee in order to make the path of tbe company 
promoter a little smoother. He distinctly diesented from these pro- 
posals. He denied the soundness of the explanation given by the author 
ав to why this country was behind in electric lighting matters. If any 
electrical engineer in that room had bad to face a board of directora 
anxious to put their money into electric lighting or unwilling as the case 
might be, tut anxious, at all events, to make a good investment, and also 
to face the committee of a town council equally desirous ot ex'ending the 
town investment but not wishing to make a mistake, he would know what 
was the feature that had kept mattera so far backward. It seemed to 
him to be the ABC of the subject. Those who had passed through this 
had always been met with the answer that it was impoesible to compete 
with gas at 2s. per 1,000ft. This had been said to him by capitaliste in 
Leeds 11 years ago, with the result that they delayed startiug works, and 
when he went to the corporation and tried to persuade them, they also 
were of the’ pinion that gas at 2s. could not be compe ed with. Over and 
over again 1n this country the spread of electric lighting had been checked 
by the keen competition with the cheapest gas in the world. The real 
factor in the backwardness of this country in the electric lighting industry 
was not the one given by Mr. Madgen, but the cheap price of gas. 
Mr. Madgen also said that it was almost all due to the local authorities, 
but this was an absolutely mistaken idea. The local authorities of this 
country, out of an investment of 25 millions had put down 14 millions, and 
they owed a debt of gratitude to these local authorities. Local authorities 
had shown the companies how electricity could be produ: ed ata low rate. Their 
average rates of charge were lower than those of companies. There were two 
undertakings in the industry that supplied below 3d., and these were both 
local authorities. There were six between Id. and 34d., all local authorities. 
There were 12 between 34d. and 4d., nine local authorities and three com- 
panies. There were 30 supplying between 4d. and 44d., 25 local authorities 
and five companies. There were 23 supplying below 5d., 19 local authori- 
ties and five companies, and if he had time he could carry the hat up to 
show how when the price reached higher than 5d. the companies exceeded 
the number of local authorities. His work had taken him vo Germany 
three times, and if they would go from one central station to another he 
would tell them what they were likely to see. Crows the frontier at Aix-la- 
Chappelle and there they would find the works were owned by the 
municipality. When they visited Germany this year their first night was 
to be spent at Hanover, but the works were owned by the momeipality 
They were going to Dresden, but the works were owned by the munici- 
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pality. They were encouraged by the secretary to spend a few hours at 
Nuremburg, and they would find the worka were owned by the municipality. 
They were also begged to spend some hours at Cologne, but the works were 
owned by the municipality, and all the big schemes out there were owned 
by the municipalities. Finally, be disagreed with Mr. Madgen's sugges ion 
that à committee was necessary to put the local authorities right and to 
straighten out the Legislature. No; better far for someone to move an 
amendment for а committee to be formed to consider the engineering 
questions connected with power supply, and to report to the Institution 
to what extent the present power schemes were likely to overcome them. 
He would have done this himself, but as a member of the Council he was 
debarred. 

Mr. SYDNEY MORSE thought Mr. Hammond did not dare to move 
such an amendment. He himself had been a member of the Council, and 
knew of no reason whatever preventing a member of the Council moving 
an amendment to a resolution moved by anyone else. He should have 
thought that as а member of the Council it was his duty as well as his 
privilege to do so. He had had an opportunity for some years of giving 
attention to these matters, and could say, without any fear of contradiction, 
that he did not put the slighest weight upon the remarks which had 
fallen from Mr. Hammond to the effect that the present position of electric 
lighting in this country was largely due to the unreasonable difficulties 
put ia its way by the price of gas. He would not have discuseed the 
matter from this point of view had it not been for Mr. Hammond, 
who, however, knew better than most of them the real underground 
reason which lay at the bottom of these difficulties and of the manner 
in which they had been put forward by the local authorities, No one could 
deny that our backwardness was almost entirely due to these difficulties. 
He agreed that Parliament was responsible, but at the same time it must 
be know that local authorities had gone further than merely acting in the 
best interests of their particular parishes. They had entered into an 
alliance such as ought not to bave been permitted, and they had exercised 
the most undue and improper influence upon members of Parliament 
when matters of this kind came before Parliamentary committees. It was 
essential for the industry of this country that there should be available 
to every manufacturer throughout the country a supply of cheap po ver, 
available to him at all times of the day and night, which would enable him 
to compete with his foreign competitor, The reason why gentlemen 
having the means at their disposal had not taken steps to obtain these 
powers was that the local authorities had stopped it. Look what happened 
in connection with the second debate on the power hills last session. The 
local authorities went as an opposition body to the President of the Board 
of Trade, and in effect said that if these bills were allowed to pass they 
would vote against the Government on all questions. Was this fair eppo- 
sition? That this was a fact he challenged anyone to disprove. Unfor- 
tunately the President of the Buard of Trade was anxious not to prejudice 
the position of the Government, so he said.“ Very well, gentlemen, ask 
what you like to ask, and we will agree." Whereupon the bills came out 
of committee with the condition that nothing could be done in the district 
of a local authority without the consent of the authority. All local authori- 
ties desired to spend the largest amount of money on their undertakings. 
They did not look at the matrer with the aim of giving the manufacturer 
a cheap supply of electricity at his door. This was not an aim they 
considered in any way whatever, he was sorry to say ; and, further, he was 
of the opinion that it was due to the last speaker, to a very large extent, 
that they took this view. He was quite prepared to prove this allegation. 
He submitted that electrical engineering should have free and fair play, 
and that schemes should be discussed on their merita. If the local autho- 
rities would agree to that proposition, instead of a total of 25 millions 
invested in electrical enterprise we should have a total nearer 250 millions, 
and he was astonished to hear anyone like Mr. Hammond say that 
14 millions was à large sum. It was а very small and insignificant sum, 
and one which made traders of this country ashamed of the position we 
were in. If schemes were discussed on their merits a great benefit would 
accrue to the country, and he trusted that the Institution would put it 
forward as the word to all parties in this matter to let the trade have free 
play; le, the traders have the right to have their schemes discussed on 
their merite, and abolish the veto which unreasonably апа improperly had 
been given to local authorities to prevent that being done. 

Mr. G. L. ADDENBROOKE was largely in agreement with Mr. Ham- 
mond's facts ; but Mr. Hammond had drawn wrong inferences from them. 
He had been discussing electric light only, as if electric power had only 
just come in. He quite agreed with Mr. Hammond that electric lighting 
had had enormous obstacles to overcome, but whether municipalities could 
overcome them better than companies was quite another matter. He had 
been told that proper regulations which would put private enterprise on а 
fair basis could be arranged, and if such an act had been passed, he agreed 
with Mr. Morse that there would by this time have been more near 250 
millions of capital invested in electrical undertakings. The way the 
electrical industry had been trammeled had been exemplified by these 
power hills. It was quite true what Mr. Hammond had said with regard 
to the state of affairs on the Continent, but it had always been his opinion 
—and this had been strengthened by his experience with the Midland 
Electric Corporation — that the prevailing conditions in England were quite 
different to the conditions on the Continent and in America. In these 
power schemes they encountered а set of local conditions and problems of 
their own, but if these were met in the way which he felt confident they 
could be met, we should be in the front rank of enterprise again. | 

Mr. E. GARCKE said he felt very strongly on this question. He had 
watched Mr. Hammond's career with considerable interest and great 
respect. He had commenced life as а man of businees, and later on was a 
company promoter—a body of people he apparently looked down upon now. 
He was subsequently a contractor, and was now in the happy position of 
being а consulting engineer, and be (Mr. Garcke) had hoped that baving 
had such a varied experience in the different branches of the industry Mr. 


Hammond would have given them the benefit of a fair-minded view of this 
very complex question. He had, inconsistently with the whole of his 

experience, offered an explanation which was most misleading to them and 

absolutely misleading to the younger members of the Institution. He 
(Mr. Hammond) wanted them to understand that the corporations 
had been customers of the electrical industry to the extent of 14 

millions and then implied that if the corporations had not expended 

that capital it never would have been expended. Tbe only criticism 
he could offer to this was to ask why should a debt of gratitude 
be owing to local authorities for the expenditure of that capital 
when capitalists were prepared to spend, and would have spent, that 
capital six or seven years earlier? It was not merely the amount of 
capital expended, but the vacillating manner in whi-h the municipalities 
had proceeded with the work. He did not wish to enter into a dixcussion 

on municipalisation, for and against ; it was not germane to the discussion. 
But there was one very important aspect which ought to be mentioned’ 
whenever the question of municipalisation was touched upon. Personally, 
he was strongly in favour of municipalisation, and always had heen. He 
advocated the higher development of municipal functions, but he main- 
tained at the same time that it was not one of the fuuctieons of 
municipalities or local government to effect to transfer all th* profits of 
trade from private individuals to the collective capacity of local authorities. 
The function of government was an entirely different one, and if once this 
elementary economic principle was ignored there would soon be a limit to 
enterprise. He could speak with some authority on this p'int, and he 
assured them that such would be the case if local authorities assumed the 
position of common traders in the country. What did Mr. Hammond say 
about the real reason why electric lighting bad not developed m те com- 
pletely : “ Tne price of gas was so low that electricity could not compete 
with it." Were not the millions of electric lamps already installed com- 
petiog with gas? If he had the time he would undertake to refute 
entirely the statement that gas had been any obstaclé to the introduction 
of the electric light. He remembered Mr. Preece saying in that very room’ 
that the electric light was being made the poor man’s light. He himself 
had preached the same thing all over the country, and he had heard 
Mr. Hammond do the eame. And yet we were told that the low price of 
gas was a preventative to the development of electric light ! 

Prof. W. E. AYRTON said he was of the opinion that because the 
Institution was a scientific society therefore the present Paper was one 
well worthy of the most careful consideration. He ventured to think 
that there was a certain obscurity of logic characterising the eloquent. 
speeches delivered at the previous meeting, for it was endeavoured to 
prove that the electrical backwardness of the country aros» wholly from 
obstruction from local authorities, and he asked whether this charge was. 
well founded. Let them take as an example the Metropolitan Railway, a. 
considerable portion of which he eaw being constructed over 40 yea:s ago. 
Why were the trains on this line not run to-day electricdly ? Was it 
because of the restrictions imposed by the King, or the Government, or 
the London County Council or the City of Westminster? Was it not 
rather due to the lethargic chairman and directors of a private company ? 
Coming to the question of the distribution of electricity was it a fact that 
in places under the control of municipalities electrical energy was always 
dear and in other places where the supply was under the control of a com- 
pany it was cheap? He would take anexample. A certain local authority 
wished to electrically light its own town. It was a small borough and they 
got out plans for boiler-house, engine rooms, &c., but within 22 miles of the 
boundary of the diatrict а very large generating station was being put up by 
& very important private company. "This had seemed to him a beautiful 
opportunity of carrying out the idea of transmission of electrical energy. 
Therefore, when he was consulted, he told the local authority not to lay the 
foundation stone of their own station, but to let him arrauge terms with 
the said company for a supply in bulk, and the answer was By all means: 
you carry out the negotiations," "There was no difficulty about wayleaves 
or anything else, and the only condition imposed upon tbe company was 
that the current should be delivered to the boundary of the pari-h at a 
pressure of 200 volts, the amount required being about 500 н.р. But the 
company said that, after having gone carefully into the matter, even if the 
local authority entered into a contract with the company for 10 years to 
take the wholesupply it might require, they could not undertake to supply 
it at less than 3d. per Board of Trade unit. It was cheaper to carry coal 
into the di-trict and put up a generating station themselves. This brought 
him to a very important question, viz., the relative cost of carrying coal 
and transmitting energy through cables. He bad gov wholesale tenders 
for cartage of-coal from all parts of the country to other parts, and he was 
sorry to say the prices came out very low. [Prof. Ayrton was prevented 
from saying more on account of the time limit.] 

Mr. C. B. CLAY, of the National Telephone Co., speaking with regard 
to Government obstruction in connection with the tele» hone:, read a few 
extracts from a leading article in The Times for June 13, 1884, and called 
attention to the moral which was drawn by this article. The hi-tory cf 
the telephone had been one long fight—a fight to be able to carry опа 
busines as it should be done, but so restricted that it was impos-ible for 
it to be done. With regard to trunk working, they were in the rane posi- 
tion now аз they had been at the very commencement. They had trunk 
wires from Brighton to London, but the National subecribers w:re not 
allowed the use of this unless there were subscribers at both enda, and they 
paid a rental of not less that 10s. for each mile of wire. The result was 
that each subscriber had to pay £82 per year—viz. £25 and the local 
subscription. | 

Major-Gen. WEBBER submitted on a point of order that Mr. Clay was 
speaking on a subject outside the Paper. 

Mr. CLAY considered the title of the Paper a very wide one; it was 
* Before and After." Up to then he had been speaking of the “ Before," 

Mr. C. BRIGHT said that if this were so, it would be necessary to 
devote several evenings for all the members to give their experiences. 
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The PRESIDENT: I know you all rise on a point of order, but you 
D really want to interject à remark. 

Major-Gen. WEBBER asked for an opportunity of answering the 
statements. 

. The PRESIDENT said other members could speak upon this point if 
they would only wait until Mr. Clay had finished. 

Mr. CLAY, continuing his remarks before the power bills, referred 
to Ше value to everyone of the express message system which the company 
were prevented from carrying on. He urged the Institution to do every- 
thing possible, by committee or otherwise, to protect the profession from 
the obstruction of municipal authorities. 

Major-Gen. C. E. WEBBER said that the Institution, before the Com- 


mittee sat which passed the Telephone Bill of 1899, did the very thing 


which the last speaker had suggested they should do. The Telephone Bill 
of 1899 was the charter of all those wish to extend the use of the 
tefephone in this country. : 
‚ Mr. J. GAVEY coneidered that this question was rather off the subject 
of the Paper. However, he would say & few words on Mr. Clay's ancient 
history which he had brought up in such а way as to lead people to 
believe that the hampering regulations existed at the present moment. 
For instance, the rates in connection with trunk working might have been 
high in the early days before anyone knew how the matter was going to 
work out, but for years and years the company had had an absolutely free 
hand to charge really what they liked, and in some cases where the Post 
Office had been in opposition they had actually gone to the subscriber and 
given him free telephones and wires in order to induce him to leave the 
Post Office. It was aleo unfair for Mr. Clay to speak as he had upon several 
other points. It must be borne in mind that in acting as it had the Post 
Office was really protesting the rights of the Government under the Tele- 
graph Acts, and these had been established in case the Post Office wanted 
to establish telegraphs or to fake possession of the te:egraphs of the 
country. But the Telegraph Acts, again, were the results of a public 
demand pressed upon the Government and carried by Parliament in 
response to this demand, and any subsequent action, whether of House of 
Commons Committees, the House itself, or the Post Office, had been done, 
geverally speaking, as the result of public pressure. Further, if Mr. Clay 
or апу other members of the Institution would turn back to the minutes 
of evidence that were taken before the last Committee of the House of 
Commons they would find that the general evidence was in favour of the 
telephoves being taken over by the State, and therefore it was not on 
the initiative of the Post Office that this policy had been adopted ; it was 
the wish of the public. 

Col. CROMPTON found himself in full sympathy with the author after 
a careful perusal of the Paper. He agreed that it was not on account of 
inefficiency as engineers that we were behindhand ; it was due to external 
causes, and one of these causes was, no doubt, the Tramways Act (1870), 
the first act that fettered private enterprise and enabled municipalities 
to compete with private enterprise by means of the rates. That early 
Tramways Act was the commencement of a curse that had hung over the 
country ever since. It was useless for Mr. Hammond to pose as a man 
with an incouveniently short memory. He had apparently forgotten how, 
years after the Electric Lightlng Acts came out, municipalities had lying 
idle scores and scores of provisional orders which they never put into force. 
They never moved a finger until private enterprise showed them how 
electric lighting could be made profitable in this country. They would 
never have had 14d. invested, let alone 14 millions, if private capital 
had not been got together, and had shown that in England engineers could 
do what was done in America. There was no doubt that in the early 
eighties, when a few men were trying to work up the electrical industry 
municipalities were their enemies. They all remembered that stock phrase, 
„We will have control of our streets, which was always put forward if 
any facilities in the way of connecting up consumers were asked for. As 
a prominent actor in these things he spoke with some authority, and it 
appeared to him that we were in exactly the same position to-day with 
regard to the distribution of power on a large scale all over the country. 
Another important thing was the public impression that electrical engi- 
neers themeelves were to blame for the backwardness of electrical progress 
here: à most shameful and most unmerited imputation, when it was con- 
sidered what had been done. He claimed for England most of the things 
that had made electrical distribution possible. Look for instance at 
Hopkinson, Swan, and many others. Was it not England that produced 
the Willans direct-acting high-speed engine, which had made early electric 
lighting stations possible in crowded areas? Hundreds of other things 
could be mentioned, and there was not a thing in the electrical industry 
which was at present being done abroad that had not been done in England. 

Mr. W. L. MADGEN, replying, said that he would not move a resolution, 
and Mr. Hammond was wrong in implying that he had said so. (Mr. Ham- 
можр: І beg your pardon.) Had he done so, however, he would have 
directed that the technical questions involved in this large movement should 
be re'erred to the committee wbich might very usefully be appointed. 
This was no sectional matter; it was no matter between one section 
of the Institution and another ; but he was sorry that the question of muni- 
cipal trading had been brought into the discussion mainly, however, by 
Mr. Hammond, who was drawing a red herring across the trail. They 
could gauge the value of Mr. Hammond's arguments by his alleging that 
the backwardness of electric lighting in this country was due to the cheap- 
ness of gas. Не had never heard such a weak argument. The cost of gas 
had, in his opinion, very little indeed to do with the backwardness of 
electric lighting here. With reference to the point raised by Mr. Hammond 
and upon which he sought information—viz., the limit of size of a station— 
these matters had been gone into very carefully by himself and others who 
were instrumental in the promotion of the power bills last session, and 
they had gathered a great deal of information. It was impossible to com- 
press the whole of these matters into the Paper, and he thought, in 
preparing it, that his first duty to the Institution was to point out the 


means by which the obstacles to the development of the idea should be 
removed. The technical questiows arising in connection with the power 
bills might usefully absorb the evenings of the Institution for two or three 
years after; and even one of the points mentioned by Mr. Hammond would 
take two or three evenings to thresh out. With regard to the economie 
limit of a large central station five years ago this had been placed 
at 5,000 н.р. but now this figure sounded absurdly low. He 
referred to an article in the Electrical World of Мея York for 
August 13, 1899, which concurred in this view, and said he had 
come to the conclusion that it was the character of the area being dealt 
with which fixed the economic size of the station. Under some circum- 
stances 100,000 H.P. would not be too large а station. He next read 
extracts from letters sent him from the president of the Boston Edison 
Company, Mr. Hale, an engineer in the St&tes, and Mr. Gisbert Kapp, all 
confirming this view of the matter. These letters will be published in full 
in the Journal. Mr. Hammond had aleo referred to the valuable work 
which local authorities bad done in this country and implied that they were 
under a debt of gratitude to them. Out of 212 muuicipal provisional 
orders nearly 120 were merely in the construction stage. He was afraid 
Prof. Ayrton bad really earned for himself the title of Professor Back- 
number." He could not speak of а simple question like this without 
raking up some back number dating from 1879. Не felt specially strongly 
upon these remarks, because Prof. Ayrton exhibited his utter incapacity 
to grasp elementary commercial points. He had asked why the Metro- 
politan Railway was not run by electricity, and said that this could not be 
the fault of the local authorities. True, but it was entirely a question of 
business. It was impossible to upset such a complex system as a railway 
and convert in а short period. It took years to do it. He could under- 
stand the position, and sympathised with the Metropolitan Raileay Co. 
Prof. Ayrton also referred to the case of a somewhat large generating 
station having as it neighbour a small local authority. But he was not 
surprised that the company would not supply 500 н.р. for, say, 3d. рт 
unit. Why should а large company, with a large station, presumably 
supplying a large area, go out of ita way to dislocate its system for one 
consumer of such an exacting character as a local authority for 500 н.р. ї 
Coming to the suggestion that Mr. Clay had not been ia order in speaking of 
the telephones, be said he had the very greatest sympathy for the diffi- 
culties with which the Telephone Company had been contending. They 
were not popular, and any whip was good enough to whip them with. 
Those not connected with telephone work could hardly realise the difficulties 
under which the Telephone Company had been carrying on its work. Prac- 
tically the whole of their business was overhead, and they had to get way- 
leaves wherever they could, and, in fact, were at the mercy of everyone. 
In addition, they had been treated by the Government in a very shabby 
manner, and he was sorry to see such ап honourable man as Mr. Gavey 
having official responsibilities. The Telephone Company had been the object 
of tyranny of the most ignorant and oppressive kind, and if they tyrannised 
over people they either made them liars or cowards, and frequently both. 

Prof. AYRTON : Which is it in this сазе? 

Mr. MADGEN said it was neither in this case. The Post Office and the 
Government were responsible for any expedients the company might have 
resorted to in order to preserve the business. He was glad that such а 
member of the Council as Col. Crompton had appreciated the intentions 
of the Paper. Dr. Thompson had finished his remarks with a parable and 
he would do the same. In most domestic circles, certainly in the one 
with which he was best acquainted, there was a small member who asked 
or wished to know why one left the house reasonably early and why one 
came home late. (Prof. AYRTON : Or reasonably late.) It was usual to 


tell this small person that it was for the purpose of earning her bread and 


butter. This was a bread and butter question ; it was the question of the 
interests of the Institution as a whole. If private enterprise was any 
block to municipal trading in the same direction then municipal enterprise 
was wrong. It was to their interest to see that these legislative restric- 
tions were removed. It was more than their interest, it was their duty. 
If the greatest evil of the present time to overcrowding, and the conditions 
in which the working classes were living, could be removed by this means 
then it was their duty to see that the path was cleared for it, and they 
must do what they could in the matter. 

A hearty vote of thanks was then accorded to Mr. Madgen, and the 


meeting adjourned. 
— — . — 
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backwards and forwards on the commutator or oscillated during each 
A NEW CORD AND PLUG FOR TELEPHONE revolution, вө that the coils of the armature, as ш pass under the 


SWITCHBOARDS. brush, may be in a position with reapect to the field of the machine 
such as will induce therein an E.M.F. which will more or less 


A weak point in telephone switchboards is the junction between balance that produced as the coil passes out from under the brush. 
the cord and plug with which connection is made to the jacks. After If the machine is operated as a rotatory converter, for example, 
being in uee a certain time the cords become damaged at the place | the brushes during one portion of the revolution would require to 
where they enter the plug, and they require replacing frequently. A | have a positive lead and at other times a negative lead corresponding 
pattern of cord and plug, made by the Berlin firm of C. J. Vogel, | to the alternating generator and motor action in the machine. To 
claims to overcome this difficulty. In the cord the two conductors | illustrate : Suppose the machine to be driven by continuous current, 
are both of fine metal strand, each being covered independently | thereby acting as an inverted rotatory converter ; then, when the 
with a double lapping of cotton, and then braided with coloured silk | alternating wave is at a maximum, the lead of the brushes will be a 
to enable the two poles to be distinguished. The two covered wires | generator lead, while, when the alternating current is zero, the lead 
are then laid up with a worming and combined in a round cord ! should be a maximum negative or motor lead. 
within a stout outer braiding. At the end of the wires small contact | According to the present invention the inventor obtains this 
pieces are soldered, as seen in Fig. 1, and the end of the cord is desired effect by constructing the commutator with segmenta of 
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FIG. 3 


stiffened by a thin spiral binding of whip cord, the pitch of the mun various widths, the segments being spaced closed togetber in some 
gradually increasing, as seen in the figure. The plug itself differs from | portions of the commutator and wide apart at others. The commu- 
the usual construction by the fact that the hollow end for the recep- | tator being revolved at a uniform angular velocity, thereby causes 
tion of the cord has both an internal and an external screw thread | what amounts to a variable velocity of the segments, whereby 
see (Fig. 2). The cord is easily passed in at the wide end of the plug, | armature coils in advance of a neutral position first undergo commu- 
and a round nut screwed over the end, as in Fig. 3, holds it tight, the | tation and then coils behind this position similarly undergo 
internal screw thread pressing into the outer braiding and holding | commutation. By this arrangement the several armature coils may 
it firmly. It is claimed that while the remainder of the cord is quite | be caused to pass under the commutator brushes at times during 
flexible the end is sufficiently stiff not to be bent down sharply where | their revolution when the least sparking will take place due to 
it leaves the plug, and that it remains in the shape of an easy curve | commutation. 


in spite of the tension produced by the counter-weights. In the accompanying illustration is shown a sectional view of this 
commutator, from which it will be seen that the segments near rome 
—MÁÁÉ portions of the periphery are crowded together, while at other 


Готове шоу are given атса spacing. zx already stated, the 
object of this spacing is to obtain a result equivalent to an automatic. 
SPARKING IN DYNAMOS AND ROTATORY shifting of the conimintator brushes backwards and forwards, thereby 

CONVERTERS. obtaining the advantages due to a periodic shifting of the diameter 
of commutation. The effect of this varying width of the segments 
is to cause some of the segments to be connected to points in the 
winding lying on approximately the same radius as these segments, 
while other segments are connected to points on the winding which, 
by reason of the spacing referred to, are angularly displaced from 
the segments to which they are connected. The spacing is so chosen 
that, as the armature revolves, the commutator brushes will, during 
a single revolution, first commutate current in a coil lying midway 
between the pole-pieces, then in a coil lying in a position advanced. 
in the direction of rotation from this middle position, then gradually 
back again, step by step, to a coil lying midway between the pole- 
pieces, and from this position commutation takes place successively 
in coils lying in positions displaced by greater and greater angles 
measured from the middle position between the pole-pieces in a. 
direction against the direction of rotation of the armature. Те 
cycle of operations is completed by а step-by-step return to the 
position of the diameter of commutation by starting, which, as will 
be remembered, corresponded to а coil midway between the field 
poles. The result of this spacing is to produce an effect equivalent to: 
an oscillation of the brushes on a commutator of the ordinary type, 
the result being due in this case not to an actual shifting of the- 
brushes, but to an apparent variation in angular velocity of the 
commutator segments, 

The utility of this shifting backwards and forwards of the point- 
of commutation is said to be particularly valuable in commutating 
machines in which continuing current and single-pbase alternating 
current flow between the armature and suitable co-operating 
collector rings and commutator. A machine of this type may 
operate either as a rotatory converter to change a single-phase alter- 
nating current into continuous current or as an inverted rotatory to- 
produce the opposite transformation. The machine in either case 
may or may not operate to produce mechanical power as well. The 
General Electric Co. controls the patent which has been obtained by 
Prof. ''homson on this invention. 


Prof. Elihu Thomson has patented a dynamo with a commutator of 
unusual design for the purpose of obviating sparking, and an abstract 
of the patent is given as follows in the Electrical Review of New 


York : Prof. Thomson has gone on the theory that sparking is due to 
the fact that the current in coils undergoing commutation is not 
uniform during a revolution, while at the eame time the resultant 
armature reaction varies, thereby varying the field strength under 
the pole-tips. It is thus impossible to find a fixed position for the 
commutator brushes such as will result in the suppression of spark- 
ing. The conditions require that the brushes should be moved 
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BOARD OF TRADE ELECTRIC LIGHTING 
REGULATIONS. 


On Friday last, at the Westminster Town Hall, an inquiry 


Was opened by the Board of Trade to consider the application 
‘of various electric lighting companies and local authorities 
'for an alteration of the following proviso to No. B (6) of the 


regulations which have been made by the Board of Trade for 


ensuring а proper and sufficient supply of energy, viz.:— 


Provided that no change shall be made in the pressure of the 
supply to any premises which at the date of these regulations 
are supplied with energy by the undertakers except with the 
consent of the consumer." The alteration applied for is that 
{ог the words with the consent of the consumer,” there should 
be substituted the words ** on such terms and conditions as may 
be agreed upon between the undertakers and the consumer, 
or failing agreement, as may be settled by ап arbitrator 
appointed by the Board of Trade," or words to that effect. 

Sir Courtenay Boyle presided. Mr. Balfour Browne, K.C., 
Mr. R. Wallace, K.C., and Mr. D. Warmington appeared for 
the Westminster Electric Supply Corporation and some local 
authorities; Mr. Moon for the Chelsea Electric Supply Co. 
and the Metropolitan Electric Supply Co.; Mr. Alfred 
Lyttelton, K.C., and Mr. Talbot for the London County 
Council; Mr. Danckwerts, K.C., and Mr. W.J. Walter for the 
City of London Corporation; Mr. Littler, K.C., for the 
Windsor Hotel, and Mr. Roskill and Mr. A. B. Cane for the 
City of London Electric Lighting Co. Several corporations 
and a few metropolitan boroughs were also represented. 


Mr. BALFOUR BROWNE, K.C., who stated the case for the West- 
minster Company, which had made the application for this inquiry, gave a 
short history of this concern and of the events which led up to the revised 


Board of Trade regulations which contain the proviso objected to. Since 


permission had been granted to supply at a higher pressure with the con- 
sent of the consumer, out of 5,500 consumers on the books of the West- 


- minster Company only eight had refused to be changed over, and the fact 


that these eight had to be supplied at a lower pressure cost the company 
э great deal of money. The present price charged to 200-volt consumers 
wag, on the average, 4754. per unit, whereas the 100-volt consumers were 


charged the full price authorised by the company’s bill—viz., 8d.— not, 


‘the change was to be made. 


however, as a penalty, but because they had no right to be supplied 
at the cheaper rate at the expense of others. The company were perfectly 
willing that these eight customers should go over to its rivals, but this 
they refused to do, and at present insisted on dictating their own terme if 
This was the whole point which would have 


to be discussed. They were quite willing to submit the matter to 


‘arbitration, but to this the objectors would not agree. 


Sir COURTENAY BOYLE: Have you offered arbitration at your own 


-expense ? 


Mr. BALFOUR BROWNE said No, but his company were per- 


fectly willing to submit to arbitration, and for the Board of Trade 


or gome other body to fix their share of the expense. The objectors 
in question were the Junior Constitutional Club, who were advised by 
Mr. Cooper, consulting electrical engineer ; the Dowager Duchess of 
Sutherland ; Mr. Todd, of 335, Eaton-square ; Mr. Norman, of Bel. 
grave Mansions ; the Hotel Windsor, also advised by Mr. Cooper; 
Messrs. Sellon and Cooper, of 5, Broadway, who only consumed some 70 
unite during 1900 ; and Prof. George Forbes, 34, Great George-street, who 
only consumed 17 unite. While it was to the advantage of the company 
to have the whole of their system on the higher pressure, it was also to 
the consumer’s benefit. For instance, at present the distribution losses 
were 12 per cent., while if the 200 volts were used entirely this would be 
reduced to 5 per cent., obviously a gain to the consumer. Further, owing 
to the greater capacity of the mains there would be less frequent inter- 
ruption and pulling up of the street, in addition to which there was a 
steadier and more efficient supply. Was it reasonable, therefore, that a 
few customers should block the way to these advantages? St. Prancras 
and Glasgow, among other places, were working at the higher pressure 
satisfactorily. Mr. Cooper was standing out simply because the company 
would not agree to his terms. The cost of changing over in the case of 
every consumer во changed to the higher voltage was borne by the com- 
pany, and up to now this had amounted to £45,000. On Prof. Kennedy’s 
estimate, by supplying all their customers at 200 volts the company would 
save something like £157,000 during the next 21 years, but deducting the 
£45,000 spent on lampe and fittings there would be а net gain to the com- 
pany of £112,000. This fact was significant to corporations, as the less 
capital expenditure incurred by the companies the less would local 
authorites have to pay for the undertakings when their lease expired. 

Sir COURTENAY BOYLE: Why have your estimates been based on a 
period of 21 years ! 

Mr. BALFOUR-BROWNE replied that Prof. Kennedy had done this 
because at the end of that period he estimated that the duration of life of 
the mains would be exhausted, and consequently the distribution losses 
would go up to the full 12} per cent. again, and no saving would, therefore, 
be made after that period. It had been stated that a larger amount of 
current for the same light would be used at the higher pressure, but this 
was not the case. 


Mr. LITTLER, K.C., representing the Windsor Hotel, contended that 
the Board of Trade had no power to make the alteration required. Under 
this regulation the consumer had a vested right, and nothing but an Act of 
Parliament could deprive him of it. 

Mr. DANCKWERTS, K.C., for the City of London Corporation, con- 
curred in this view. 

Mr. ALFRED LYTTLETON, K C., on behalf of the London County 
Council, said that the companies were not seeking a fresh regulation, but 
merely the alteration of an existing one. 

Sir COURTENAY BOYLE held that the Board of Trade had power to 
make the alteration. The present regulation did not compel the consumer 
to take 200 volts, and therefore his advice to the Board of Trade would 
be to the above effect. | 

Prof. A. B. W. KENNEDY, F.RS., under cross-examination by 
Mr. Roger Wallace, K.C., said that it was in 1895, having discovered that 
reliable 200- volt lamps could be obtained, he advised the Westminstər Com- 
pavy to make the change, and the actual changing over was commenced in 
1896. His experience with 16 c.p. 200-volt lamps was that on first use 
they rose elightly in candle-power ; at 500 hours they fell to 16 c.p. again, 
while after 1,000 hours’ use they were about 14% c. p., results which com- 
pared favourably with the 100-volt lamp. It wasa mistake to think there 
was more danger. For one thing the company was working under Board 
of Trade rules, and, further, in any three- wire system the negative side was 
practically at earth potential, so that any consumer on the positive side 
had a pressure of 200 volte above earth potential in his house. Of course, 
if he wilfully put himself in the way of a shock he would get it. 

Sir COURTENAY BOYLE: I suppose a shock at 400 volts would be 
severe, 

WITNESS said he himself had had more than 400 volts. The danger 
from fire was not increased, because more pains were taken over the iustal- 
lation generally. There were advantages both to the company and to the 
consumer. First of all to the company there would be the saving of 
£7,500 per annum which it was necessary to expend on mains in order to 
keep the distribution losses down to 124 per cent. Further, if the pressure 
could be changed to 200 volts the present mains could be used for 
approximately 21 years before the losses reached 124 per cent., and they 
would be at once reduced to about 4% per cent. In his report to the 
Westminster board of directors in 1896, and at other times to а few 
corporations, he had stated that the consumer had his share of the advan- 
tage of this save in capital expenditure. The company had spent more than 
£38,000 iu the consumers’ houses, reduced the price of current, and sub- 
stituted new lamps for old. Ав the regulation now stood an objecting 
consumer could render it impossible to carry out the change, aud this was 
a distinct loss to the shareholders. If it had not been for these eight 
consumers the whole of the Westminster system would have been changed 
over by now, whereas instead, special plant had to be installed in the 
station for the 100-volt current. The company had shown a generous 
disposition to reduce the price, and the average was 434. per unit. 

By Mr. LITTLER, K.C.: In the case of a man’s business beiny 
dislocated while the workmen were in the place he did not know what 
would be done, probably arbitration. He did not agree that the life of 
lamps was shortened, and the suggestion that there was 535 per cent. less 
life with a 200-volt lamp than with a 100-volt was simply absurd. (This 
figure was quoted by Mr. Littler as having been given him by the manag- 
ing director of the Electric Tested Lamp Co.) Neither was it а fact that 
the efficiency was less. АП 8 c.p. 500 volt lamps to his specifica- 

“tion had to run 1,000 hours or he would not accept them, and if they con- 
sumed something like 34 watts per candle up to 42 watts, he considered 
them satisfactory. 

By Mr. DANCKWERTS, K.C.: The main advantage of the higher 
voltage over the lower was that there was the same current in the mains, 
but being at a higher pressure a great deal more work was done. He 
knew of no disadvantages. He had been concerned with Edinburgh, 
Oldham, and Dublin, where the voltage had been raised, and in all these 
cases the consumers’ fittings had been overhauled or replaced as the case 
might be. The principle of indemnifying the customer from all expense 
seemed to him a fair one. 

By Sir COURTENAY BOYLE: He did not think there was much 
more fear of the insulation breaking down with 200 volts than with 
100 volts. The insulation tests made on the 100-volt mains were good 
enough for the 200 volts. 

By Mr. DANCKWERTS, K. C.: If the insulation was not good for the 
100 volts, it certainly would not be strong enough for 200 volts, but if the 
insulation in the first instance was really good, the increase in pressure 
made no difference. It was necessary for the supplier to overhaul the 
customer's fittings so as to ensure a greater sense of security, and in this 
respect the supplier’s and consumer's interests coincided. The only new fit- 
tings necessary were the lamps as 100-volt holders were sufficient for 200 volte. 
From the higher voltage, per se, the consumer got no definite advantage, 
but from the way he was treated in comparison with a consumer who had 
not been changed he got a distinct benefit, because the whole of his 
installation was overhauled for him and he was presented with new lamps 
and a free inspection. 

By Sir COURTENAY BOYLE: If the consumer supplied himself with 
new lamps he got no benefit in this direction at all. 

By Mr. DANCKWERTS, K.C.: Leaving out the question of lamps and 
price of current, a consumer was no better off and no worse off if supplied 
at 200 volts. ‘The prices of the lamps were about the same. His remarks 
on $he question of lamps had not been confined to 16 c.p. With 8 c.p. 
lamps 200 volts was more satisfactory, but in regard to lower candle- 
power, such as 5 c.p. or 5 c.p., he said they were very rarely used even on 
the 100-volt current, and more often were used with pressures of 50 
or 60 volte. Many thousands of such lamps were connected to the 
Westminster mains. The consumption of the consumers after the change 
over had been practically unaltered. 
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Mr. LITTLER, K. C., here explained that as it was possible to overcome 
the oppoeition in the Westminster area of the Westminster Company, he 
would like to postpone any further cross examination of Prof. Kennedy on 
behalf of the opposition, with the hope that an amicable arrangement would 
be arrived at before the next sitting. This was agreed to. 

By Mr. ALFRED LYTTELTON, K.C.: Witneas considered that if, 
after a consumer had met the requirements of the company, any point 
arose necessitating arbitration, it was only fair to ask the consumer to meet 
the expense of this. 

By Mr. ROSKILL, K. C.: It was not his experience that a better light 
was obtained with 200 volts than 100 volts. 

Mr. J. HEALD, chairman of the Electricity committee of the Lancaster 
Corporation, cross-examined by Mr. Roger Wallace, K.C., agreed entirely 
with Prof. Kennedy. 

Mr. W. А. CHAMEN, electrical engineer to the Gla:gow Corporation, 
was then called on behalf of the application. Cross-examined by Mr. 
Wallace, K.C., he said the Glasgow area amounted to 28 eq. miles, and 
that 250-volt lamps were used in consumers’ premises. It was in 1893 that 
supply at 100 volts pressure on the three-wire system was commenced in 
Glasgow. Now, however, a very large proportion of the consumers were 
on the 250 volts, and it was only in about a dozen cases that obstruction 
was met with. one of these being an absolute refusal. Не considered most 
of them to be an attempt at extortion. A number of these were in the 
Kelvinside area, a system which had been taken over from the Kelvinside 
Company, and this necessitated the laying of special mains or the instal- 
lation of à motor transformer in each case for the purpose of reducing the 
pressure from 250 volts. This latter course had been adopted in one case, 
but it was а most unsatisfactory proceeding. The smaller the motor 
generator the more troublesome it became. 

Sir COURTENAY BOYLE: How often was it examined ! 

WITNESS ssid that the consumer examined it once a day, and that the 
Corporation sent to it once a week, and the cost, so far, to the Corporation 
was £150. | 

By Mr. WALLACE, K. C.: Glasgow Corporation had spent some £23,000 
in consumers' housea consequent on the change. Where necessary he was in 
favour of arbitration, but in the majority of cases with which he was con- 
cerned there had been no need for it. 'The total number of consumers in 
Glasgow was 5,500. Of these 1,350 were supplied at 100 volts, and the 
remaining 2,150 were already on the 250-volt system. Of the 1,350 not 
yet changed, 460 were quite prepared and the remainder had not yet been 
dealt with, and he did not anticipate more than a dozen real objectors. All 
those at present changed over were entirely satisfied. Не agreed with 
Prof. Kennedy on the question of danger and less pulling up of streets. 

By Mr. DANCKWERTS, K. C.: At Glasgow it did not occur to them 
that any proceeding but to take the law into their own hands was necessary 
until after they had done it. The average cost to the Corporation per 
consumer for the change averaged about £14 or £15, and the saving to the 
Corporation was in the fact that a 14 per cent. or 15 per cent. distributive 
loss was now less than 5 per cent. The light was worse in the centre of the 
town than outside owing to the excessive overloading of the mains, but 
this was being gradually overcome by the change of pressure. It was much 
easier to maintain a constant pressure with 200 volts than with 100 volts 
on account of the greater distributive loss and difficulties of balancing, 
&c., in connection with the latter. They had various makes of 200-volt 
lamps at Glasgow, and only one bad turned out unsatisfactorily. The 
average consumption was 4 watta per candle. 

By Sir COURTENAY BOYLE: He had never known of any instance 
where the alteration of the fittings, &c., in a house had necessitated an 
expenditure in new tapestries or furniture, but if such did happen it was 
a matter he would like referred to an arbiter. 


Thursday, March 7th. 


The following is a eummary of the day's evidence. A full report will 
appear in our next issue :— 

Mr. Littler, K.C., announced that no decision had been arrived at 
yet in the matter of the opposition in the Westminster area of the West- 
minster Company, but that the matter was to be still further discussed. 
Mr. Moon, K.C., who next opened the case for the Chelsea Company, was 
followed by Mr. Percy Still, engineer to the Chelsea Electrical Supply 
Co., who gave evidence to the effect that, out of 2,082 consumera, 1516 
were supplied at 200 volts and 566 at 100 volts. Practically all 
their changed-over consumers had done so voluntarily. At 100 volta, 
consumers were charged at the rate of 6d. per unit whilst 200-volt 
consumers were charged on the Wright maximum demand system, viz., 
6d. for the first 14 hours and д4. for every unit consumed afterwards. 
The advantage to consumers in the actual price charged during 1900 was 
a total saving of £3,000 for the same amount of light. The company was 
working ata loss in supplying the 100-volt consumere. The maximum they 
were empowered to charge under their bill was 10d., but they had given notice 
of an increase to consumers at 100 volts to 7d. per unit from July 1 next. 
He agreed that previously to the Board of Trade revised regulations in 
1896, 200-volt lamps were not so efficient as 100-volt lamps but this was not 
the case now. He estimated a saving of from £2,000 to £4,000 per annum on 
mains if the pressure were doubled. In answer to Mr. Danckwert's query 
as to the practicability of motor transformers for a particular section of 
the undertaking if the 100-volt consumers were sufficiently concentrated, 
he did not think there would be any engineering difficulty, but it was a 
thing he himself would not do. He estimated the cost of such an installa- 
tion at £500. In the Chel-ea case, the consumers bore the expense of the 
alteration to fittings, &c. His experiments with 200-volt lamps had proved 
that some ran as long as 1,500 hours before breaking down. The next 
witness was Mr. Sydney Baynes, the St. Pancras Borough Council Engineer, 
who stated that great difficulty had been experienced with consumers on 
the question of the change, but he admitted that in one case they had 
threatened to discontinue supply unless the consumer consented to the 


higher pressure, a proceeding which he also admitted the Borough Council 
knew was illegal. The prices charged in the borough were, for the 200- 
volt consumer, either a “ flat rate of 5d. or Wright demand system at 6d. for 
the first hour and 2d. afterwards. Practically the revised Board of Trade 
regulations did not apply to 8'. Pancras, as their order was dated 1883, 
but the fact that а copy of the revised regulations had been sent them by 
the Board of Trade had induced them to consider they applied. Mr. 
Massey next objected on bebalf of the Crown authorities, and Col. 
Crompton followed with evidence in favour of the change on general 
principles, Practically all the evidence he gave, he said, had been 
given by him years ago, when the question of raising the pressure to 100 
volte was discussed, and the arguments against the 200 volts pressure were 
equally absurd. | 

This concluded the evidence in support of the application on general 
principles, special cases having yet to be dealt with, 

The enquiry was adjourned until Tuesday next. 


THE MAXIMUM PRICE OF ELECTRICAL ENERGY. 


On Wednesday, at the Board of Trade, Sir Courtenay Boyle presided over 
& conference of representatives of the Institution of Electrical Engineers, 
the electrical section of the London Chamber of Commerce, and of pro- 
moters of companies and local authorities seeking Parliamentary powers 
for the supply of electricity this session (all of whom were against the 
proposal of the Board of Trade to reduce the 8d. maximum per unit), and 
the London County Council (who supported the proposed change). | 

Among the parties appearing were Mr. Blaxland, solicitor to the London 
County Council, Col. Crompton and Mr. Mordey for the Institution 
of Electrical Engineers, Mr. R. Percy Sellon, Mr. W. Madgen, Mr. À. J. Law- 
son, and Mr. Musgrave for the electrical section of the London Chamber 
of Commerce, Mr. Sydney Morse for the Electrical Power Distribution 
and other companies, and Mr. Medcalf, Mr. Pritchard, Mr. Beveridge, 
Mr. Wakefield, Mr. Kennedy, Mr. Hooper, and others representing com- 
panies having provisional orders in Parliament this session for the supply 
of electricty. — 

Sir COURTENAY BOYLE, in opening the proceedings, said they were 
met to reconsider the maximum price for the Board of Trade to put into 
electric light provisional orders before Parliament this session. The Board 
had sent round a notice that they thought 8d maximum per unit should 
now be reduced. Since that the Institution of Electrical Engineers had 
urged reasons against the reduction this year, and the London County 
Council, on the other hand, supported the reduction. 

Colonel CROMPTON, on behalf of the Institution of Elecvrical 
Engineers, said they considered that the propoeal to reduce the maximum 
charge would prevent electric lighting in small country places. There were 
two distinct classes of electric light orders—viz., those for populous 
districte, and the orders for the remainder of the country which bad 
not yet got the electric supply. The very small advantages to be 
gained by reducing the maximum in every district could not be weighed 
against the disadvantages of preventing the installation of electricity all 
over the country. The reduction could not result in any great advantage 
to the community in general,and the Board of Trade should hesitate 
before enforcing the regulation. 

Mr. MORDEY al-o spoke for the Iustitution of Electrical Engineers. 

Mr. R. P. SELLON, chairman of the Electrical Section of the London 
Chamber of Commerce, said in many cases people in small districts would 
be willing to pay a shilling or more per nnit in order to have the electric 
light. The Board of Trade regulation would render it impossible for а 
corporation or а company to inetal the light in a widely scattered popu- 
lation, where it would be so acceptable. He thought in certain cases a 
high maximum should ke allowed. 

Mr. SYDNEY MORSE, Mr. WAKEFIELD, Mr. PRITCHARD and 
othera having spoken against the proposed reduction, 

Mr. BLAXLAND, on behalf of the London County Council, said the 
contention of the Council was that the average maximum price should not 
exceed 6d. per unit. For instance, the regulations might allow of 7d, per 
unit for the first hour, and 5d. or 4d. in subsequent houra, but their desire 
was to have an average maximum of 6d. per unit. 

Sir COURTENAY BOYLE, in reply, said he was exceedingly obliged to 
them for the courteous and able way in which the argumenta had been laid 
before him, for the temperate and cautious expressions that had been used, 
and for the conviction that the Board of Trade were anxious to do the best 
they could for all the parties under all the circumstances. The Board of 
Trade were not in the least dieposed to take any steps which would dis- 
courage the provision of electrical energy. Op the contrary, they were 


most anxious that every facility. should be given to encourage in 


the best way possible the development of electrical science and 
electrical distribution. They, therefore, would not lay down any hard- 
and-fast rule They did think, however, that the normal 84d. 
per unit was too high. The Board said that very deliberately, to 
that that expression of opinion might sink into the minds of gentlemen 
concerned in the promotion of provisional orders. But as regarded this year, 
the Board would not adopt a hard-and-fast rule. In small places it might 
be left open to the promoters to show reasons why an 8d. maximum should 
be kept up, and, he said this distinctly, that the onus of proving that lay 
upon the promoters. The Board considered that anything they could do to 
encourage the maximum demand system ought to be done. "Phe deciaion 
of the Board would be this: that it would not be a hard-and-fast rule to 
reduce the 8d. per unit to 6d., but where good cause could be shown for an 
8d. or a 7d. maximum, with or without the sliding ecale arrangement, the 
Board would take into their careful consideration the representations made 
to them on that bebalf. · He merely wished to point out one thing—viz. 
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that the wholesale consumer took care of himself, but the small retail 
consumer, who wanted electrical energy for a short time and in a small 
quantity, must rely upon the maximum limit of charge—he had nothing 
else to rely upon. He said if this decision were not satisfactory he was 
open to receive further representations. 

Mr. BLAXLAND: The normal price is to be 6d., aud the onus rests 

upon the promoters if they want more. 
Sir COURTENAY BOYLE: No; I should think a 7d. maximum would 
be adopted in a normal case. In very large, populous places we shall try 
to adopt a 6d. maximum, in ordinary cases 7d., and in special cases cause 
must be shown why it should be 8d. 

Col. CROMPTON, on behalf of the Institution of Electrical Engineers, 
said the arrangement was very satisfactory to them. He wished to point 
out that the maximum demand system protected the small consumer, 
though Sir Courtenay Boyle did not seem to think so. Under this system 
the small consumer got his light as cheap as anyone else. 

The conference then concluded. 


—— 


CORRESPONDENCE. 


THE MAXIMUM PRICE OF ELECTRICAL ENERGY. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sm: In view of the general interest created by the pro- 
posal of the Board of Trade to reduce the maximum price 
chargeable under provisional orders from 8d. to 6d., it may 
interest your readers to have the following copy of a clause 
suggested, after full discussion by the electrical section of the 
London Chamber of Commerce, in a recent letter to the Board 
of Trade as likely to meet the views of the Board, without апу 
prejudice to the interests of the electrical industry and the 
use of the maximum demand system of charge. 

The clause, which was brought forward by Mr. Percy Sellon, 
representing the electrical section of the Chamber at the 
meeting at the Board of Trade on the 6th inst., is as 
follows :— 

Where undertakers charge any consumer by the actual amount of energy 
supplied to him, they shall be entitled to charge him at the following rates 
per quarter :— 

For any amount up to 20 units 13s. 4d., and for cach unit over 20 units 
8d., provided that if any one усаг after the first complete year of working 
the general average price of c'ectrical energy supplied for all purposes 
under the order exceeds —penee per unit, then for the following year a 
reduction shall be made equitably calculated to bring such general average 
price down to —fence per unit. 

This suggestion appeared to meet with the general con- 
currence of the Board of Trade and of the majority of those 
present.— Yours, &c., Kenric B. Murray, 

Secretary London Chamber of Commerce. 

London, March 6. 


CAPACITY IN ALTERNATE-CURRENT WORKING. 
TO THE EDITOR OF THE ELECTRICIAN. 


Siz: As I am responsible for the statement in Mr. Min- 
shall’s remarks on Mr. Mordey’s Paper, given in your last 
issue, that the Swinburne wattmeter, used in the tests marked 
thus t, was specially calibrated on a power-factor of 0:1, I 
should like to make a correction. The wattmeter itself was 
tested on а low power-factor and found satisfactory; but the 
wattmeter in conjunction with the 20,000-ohm series resistance 
as used by me at Croydon was not so tested. The 20,000-ohm 
resistance consisted of two 10,000-ohm coils made by Mr. Swin- 
burne and wound in the manner described by him at the 
meeting. 

In trying to find out whether the high power-factor of the 
Croydon cable was due in any way to its apparently low- 
insulation resistance, I tried the effect of varying the fre- 
quency when I noticed that at very low frequencies there was 
a distinct clicking sound in the 20,000-ohm resistance, 
which I traced to a brush discharge occurring between the 
layers of wire on the coils at each peak of the wave. 

This brushing, which I noticed at the very low frequencies, 
may also be taking place at the ordinary frequencies, and 
leads me to doubt the accuracy of the tests taken with this 
Swinburne wattmeter when using the 20,000-ohm resistance 
in series with the P.D. coil. 

Mr. Mordey and Mr. Mather have both drawn attention to 
the effect of wave-form on the capacity current of the cable, 
and it is interesting in this connection to note that when 
using alternators having wave-forms very different from a 


sine curve such as those at Croydon, the frequency of the 
cable current is several times the frequency of the alternator 
according as one or the other of the higher harmonics of the 
wave-form supplies the larger part of the cable current ; so 
that it is impossible to completely compensate the capacity 
current by means of a choker. This is probably the reason 
why the observed alternator current when supplying cable 
and choker in parallel, even when adjusted to the best con- 
ditions, is generally much larger than the calculated value.— 
Yours, &o., W. Юсрорктл.. 
London, March 4. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: Prof. Ayrton having kindly lent Mr. Duddell the 
instruments and choking coil used when making tests 
elsewhere, we were able last week to make some tests on 
Helsby rubber cables comparable with those published ; the 
only instrument not used elsewhere was an electrostatic 
voltmeter, which has since been calibrated at the Board of 
Trade laboratory. 

Power factors of 0 0255, 0°0288, and 0:0228 were obtained 
on the same cable, using two different alternators. The 
result 0:0255 was obtained with the choking coil and cable 
in parallel, current being supplied by one of the alternators 
at a frequency of 108 ~ through a step-up transformer. The 
two other tests were made with the second alternator at a 
frequency of 50 ~, but without the choking coil; the 0:0288 
result being obtained with the alternator direct on the cable, 
and the 0:0228 result with a step-down and step-up transformer 
between the alternator and cable.—Yours, &., 

Tue TevecrarH Manvracturine Co. (Lrp.). 

Helsby, March 6. (A. Whalley). 


POWER LOSS IN CHOKING COILS. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sir: In your issue of the 1st inst. Mr. Clinker refers to the 
eddy-current losses in choking coils, and points out how serious 
these may become if large wire be used. I quite agree with 
him on this point. You will notice, however, that the wire in 
which he found the large loss was 0:162in. diameter or more 
than twice the diameter of the wire (0:080) used in the choker 
I exhibited at the Institution of Electrical Engineers on 
February 14 ; in fact, the wire there employed is only slightly 
larger than the 0:072in. wire in which Mr. Clinker found the 
eddy loss inappreciable. Before winding the choker above 
mentioned I made a calculation to ascertain whether the 
eddy losses in a coil of No. 14 wire would affect the intended 
measurements to any great extent, and found that the maxi- 
mum error might amount to about 5 per cent. This error 
was not considered serious in the tests made on long cables. 
Moreover, applying the correction would, of course, make 
the power-factors of the cables tested come out somewhat 
lower than the values I gave. For more exact determination 
of dielectric hysteresis we constructed, some weeks ago, a 
choker wound with No. 18 wire, in which the eddy loss is 


insignificant in ordinary cases.— Yours, &c., Т. MaTHER. 
London, March 4. 
THE “ACCURACY FACTOR” IN POWER 


A DISTRIBUTION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Although the audience spent two whole evenings 
hearing how the veto of local authorities barred the way to 
the development of power distribution in this country, it 
appears that many of those present are still quite in the dark 
as to the real character of this so-called veto. And yet the 
Parliamentary Committee that devoted nine weeks to taking 
evidence had for its chairman Sir James Kitson, who is not 
merely an M.P., but is the head of a great manufacturing firm, 
the director of a great railway, and the ex-mayor of a great city, 
and on June 27 of last year gave this most equitable decision :— 

A local authority which undertakes and is prepared to give a full and 
ample supply of electrical energy for all purposes to consumers within its 
district ought not, without its consent, to be required to give facilities for 
the supply, within its district, of electrical energy by other undertakera, 
But if a local authority is unable or unwilling to provide ou reasonable 
terms and within a reasonable time a full and adequate supply of electrical 
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energy for any purpose to any company or person applying for the same 
within ite district, such company or person should be at liberty, after 
notice to the local authority, to obtain their supply from other authorised 
undertakers. and the local authority should be required to give all necessary 
facilities for this purpose. 

Now is it accurate, or even diplomatic, to call this decision 
one of the obstacles set in the path of our industry by the 
governing bodies of this country," and is it not rather a 
decision which puts local authorities on their mettle ? 

For what the Committee decided comes to practically this: 
—If you local authorities realise what are your duties in 
providing for all your people ‘‘on reasonable terms and 
within a reasonable time a full and adequate supply of energy 
for any purpose " we will be no parties to any hindrance being 
put in your way. But if your district be one in which 
Bumbledom reigns supreme, then our declaration is that no 
municipal barrier shall be left standing to oppose the free 
entrance of those who come with offers of cheap electric 
energy.—Yours, &oc., W. E. Ayrton. 

41, Kensington Park-gardens, W., March 4. 

P. S.— The Accuracy Factor may be defined as the ratio 
of truly what it is to apparently what it is.—-W. E. A. 


SAG AND STRAIN IN TROLLEY WIRES. 
TO THE EDITOR OF THE ELECTRICIAN. 

Sin: I have just noticed in your issue of Jan. 25 an 
article by B. Hopkinson on Sag and Strain in Trolley 
Wires.” The author has noticed the discrepancy between 
the calculated and actual values of the tension on trolley 
wires when strung at different temperatures, and rightly con- 
cludes that the tables giving values for these quantities are all 
in error on account of the neglect of the elasticity of wire. 

I arrived at the same conclusion in this matter some four 
years ago, and published an investigation in the Zngineering 
News of New York for Aug. 81, 1899. Under many con- 
ditions the elasticity is much the more important factor. As 
far as Т am aware there are no tables in print which take 
account of this factor, aud, therefore, all are in error. In view 
of this, the elaborate precautions taken by certain engineers 
in stringing wires by means of telescopic sights and with 
tables of sags at different temperatures are highly ludicrous, 
since these tables are all calculated without allowing for 
elasticity.— Yours, &oc., Cary T. Нотснімвох. 

New York, Feb. 26. 


GAS POWER FOR CENTRAL STATIONS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sig: I was pleased to вее that Мг. H. A. Humphrey, whose 
able contributions on this subject have recently attracted so 
much attention, replied to the criticisms in your leading 
article of February Ist. There can, of course, be no question 
as to the success at Winnington of the production of gas for 
power or fuel; and it is interesting to note that the original 
experiments with ‘‘ Mond” gas were made on a 26 n.r. gas 
engine, whereas the last application of this gas is in working 
an engine of 600 n.r. The starting and control of these large 
engines I can confirm is now a matter of very great sim- 
plicity and should not give any trouble, least of all in a 
central station, and the exhaust can be satisfactorily dealt 
with without the trouble you suggest ; indeed, should 
legislation at any time place any restrictions on the 
acidity of boiler chimney gases, gas engine exhaust shafts 
will stand very favourably. Like Mr. Humphrey, I do 
not follow the significance of your reference to the presence 
of carbon monoxide in producer gas. Surely this com- 
bustible constituent need not be taken into account unless 
it is assumed that pipes and connections will be leaky ? 
With reference to the late Mr. Denny Lane, of Cork, 
did not that gentleman's suggestion apply rather to gas- 
driven sub-stations than to a gas-driven central station ? As 
I follow his suggestion it is for the electric supply of a district 
io be carried out from а number of small stations with 
gas motive power, the stations to be placed as near the points 
of current demand as possible and inter-connected. Such a 
scheme, although perhaps rather bold in these days of con- 
centration of generating plant, appears to have advantages— 
a greater degree of reliability would be obtained, the standing 


losses reduced to a minimum and much heavy expenditure on 
mains and feeders avoided. 

The description of fuel gas supplied to such stations would 
be a matter entirely of local circumstances ; and there is no 
doubt that many of the smaller gas companies throughout the 
country would have done something in this direction with 
advantage to all concerned but for the dog in the manger ” 
principle of local authorities and legislative restrictions. Gas 
of low calorific value as Mond" gas has many advantages 
for use in gas engines ; and it scarcely follows, in my opinion, 
that the gas-producing plant must be part of the central 
station. It might happen that the gas generators would be 
placed at some convenient point where “slack’’ could 
be readily delivered, and it is possible to transmit this 
low-value gas a very long distance under pressure at slight 
cost and without that depreciation in quality which would 
be the case with a gas rich in hydrocarbons under 
much pressure. It really becomes a question of gas versus 
electrical transmission. I do not think that the late Mr. Denny 
Lane would have confirmed your contention, for since his 
death various methods of producing non-illuminating gas 
have come to the fore. At Northwich, for instance, it is 
obviously better for the local electric supply company to be 
using four or five times the volume of Mond” gas that would 
be necessary with coal gas, when the former is only 2d. per 
1,000 cubic ft. and the latter probably 33. 6d. or 4s. per 1,000 
cubic ft., or about one-fifth the cost for the same power. It would 
be very interesting to know the facts relating tothe abandonment 
of gas motive power in some of the recent central stations. Of 
course there have been instances in which gas engines have 
been employed for work for which they were not suitable, and, 
then again, there are several points about a gas engine which, 
unlike a steam engine, must be carefully considered; and a 
staff accustomed previously to steam plant is not, perhaps, the 
best to entrust with a gas plant. It was reported that the Belfast 
station was established to relieve the demand on the Corpora- 
tion gas works, of which, however, the electrical department 
were until recently the best customers. Leyton also, although 
the original reports were very favourable, has gone in for 
steam; and the same question has been raised at King’s Lynn. 
Possibly you will be able to throw some light on these points ; 
and in this connection it will be remembered a small central 
station with gas power was opened on Saturday last on the 
Victoria Embankment by the London County Council.— 
Yours, &o., Caas. F. Вотгү, 

Hastings, Sussex, Feb. 25. 


PARLIAMENTARY INTELLIGENCE. 


[с=с == 


LONDON UNDERGROUND ELECTRIC RAILWAYS. 


In the House of Commons on Monday, Mr. Bryce asked the President 
of the Board of Trade whether, in case the Government proposed the 
appointment of a Joint Committee of both Houses to consider the beat 
lines of route for underground railwaya in London, all the billa for under- 
ground railways introduced in the present session would be referred to 
such a Committee, and whether the Government would consider the 
desirability of letting the reference be aufficient'y wide to allow the Com- 
mittee to report upon the whole question of so arranging and connecting 
underground lines as to enable these lines to afford the inaximum of relief 
to surface traffic, and to secure rapid transit from the central parts of 
London to the suburbs. 

Mr. G. BALFOUR said the reference to the proposed Joint Committee 
was framed so as to ensure that all the underground railway bills this 
session would be laid before the Committee, which would be invited to 
report as to whether the lines of route proposed were the best for pre:ent 
and future traffic, and if not, what alterations were desirable. 

In the House of Commons yesterday it was agrecl 'o appoint a Joint 
Committee of tho Lords and Commons to consider and rept upon— 

1. Whether the lines of route for underground railways in and near 
London, proposed by bills which have been or may be introduced during 
the present session, are best calculated to afford facilities for present and 
probable future traffic; and, if not, what modifications of those routes are 
desirable. 

2. What special provisions, if any, should be made for the protection of 
the owners, lessees, and occupiers of properties adjacent to underground 
railways from possible damage and annoyance. 

3. What special terms and conditions, if any, as to construction and 
working sbowd be imposed upon the promoters. 

4. Whether any, and which, of the schemes proposed by the said bills 
should not be proceeded. with during the present session. 

The House of Lords on Monday passed a similar resolution on the 
motion of the Earl of Morley. 
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LEGAL INTELLIGENCE. 


Electrical and General Engineering Co. v. Aitken. 


In the City of London Court, last Friday, the Deputy-Judge and a jury 
heard au action remitted from the High Court and brought by the plaintiff 
company to recover £111 from Mr. Albert J. Aitken, of Camden Wood, 
Chislehurst, for installing the electric light at his residence. Plaintiffs said 
defendant had paid £95 of the claim, but now the action had come into 
Court he not only refused to pay the balance, but had set up a counter- 
claim, in which he asked to be awarded £100 for plaintiffs’ defective 
workmanship. The order for the work was given and a specification 
supplied for the installation in September, 1899. Plaintiffs cuggested that 
the wires should be carried in enamelled steel tubes as а greater protection 
from injury, and the increased price of 25 per cent. was made for that. 
By a clerical error plaintiffs had only charged 20 per cent. It was arranged 
that defendant should select his own fittings, and that he was to receive a 
discount of 25 per cent. off the groes prices charged. The work was com- 
menced in October and completed early in January, and in March plaintiffs 
sent in their account. Plaintiffs alleged that then defendant made a long 
list of complaints of leakage (due, plaintiffs averred, to the extreme damp- 
ness of the house), that he could not tura out the light in the ball, that 
he could not get the hall light to burn, and that the billiard-room was in 
darkness. Plaintiffs’ workmen found considerable surface leakage caused 
by the dampness, and that the enamelled tubes bad been damaged by 
defendant's builders. Fresh pipes were put in and the work left thoroughly 
complete. There was no cause for defendant's complaints. 

Mr. J. A. BOWER, one of the plaintiffs, eaid their contract required that 
they should instal the light to the approval of the supply company at 
Chislehurst as well as the fire insurance company. Both of those had 
approved of his work, and the light was supplied after that approval to 
given. He was surprised to learn that defendant could not use tbe water 
in the lavatory because of the electric shock which he received upon 
putting his hands into the water, but such a shock would not be dangerous. 
It was not true that the work was done inefficiently or in an unworkman- 
like manner. They bad not infringed the rules of the supply company by 
leaving the wires uncovered. If the supply company said the installation 
was at the present time dangerous to their own mains, as well as to the 
lives of the people in the house, it would not be true. The house had been 
sweating in & marvellous manner, and when he was there last week the 
place absolutely tasted of dampness, and the walle were wet. They had 
put in the best material. They used open, not brazed joints. He did not 
know they had neglected to put any insulation between the main switch- 
board and the wall. His firm consisted of three persons—himeelf, 
Mr. Joseph Bower, and Mr. Louis Schram. He was an associate of the 
Institute of Electrical Engineers and had had 10 years’ experience. They 
could have supplied moisture-proof tubing instead of the enamel steel 
tubing, but the difference in price would have increased the expenses by 
50 per cent. The tubing used was of: the best kind and of the sort which 
was generally found in houses. There was a better class of tubing obtain- 
able in which there were no joints. А lined tubing would cost three times 
as much. The defendant could have had insulated steel tubing, but that 
was a fad. He had never used brazed steel tubing, and if he had it would 
have made no difference. 

Mr. L. SCHRAM said there was no ground for suggesting that naked 
wires were put under the drawing-room floor. The electric light had been 
in use in the house for 18 months now. The reason he did not use tubing 
with sealed-up joints to exclude the moisture was because it was not 
specified for. He did not know that the rubber round the wires had, in 
some instances, burned away in consequence of the current escaping. They 
did not take any exceptional precautions to provide against dampness. 

Mr. F. J. BOWER eaid he had bad 10 years’ experience as an electrician. 
The wire which was used was insualted with vulcanised rubber. 

Mr. Н. C. Hall, A.I.E.E., arbitrator to the London Chamber of Arbitra- 
tion, said he acted for the City of London Electric Lighting Co. and other 
large concerns as an expert. He had spent five years in the manufacture 
of rubber, and he was of opinion that the rubber covering of the wire used 
by plaintiffs in defendant's house was of the highest class used for house- 
work. It was pure rubber. There was no such thing as vulcanised rubber. 
There was no remedy for the leakage which had been complained of. It 


was impossible to prevent it. If plaintiffs had contracted to fix up an 


impossibility that was no affair of his. The only way to get rid of the 
condensation was to dry the place and then it would disappear. 


Mr. COLAM, for defendant, said defendant's complaint was that he had 


been put to serious inconvenience. He bad had to pay for a vast amount 
of electric current which had been wasted in consequence of the very 
defective way in which plaintiffs had installed the light. It was im- 
possible to estimate the defendant's loss because the electric current had 
been escaping all over the house. Defendant had never had the supply 
that plaintiffs had contracted to give, At present he had only a partial 
supply. The supply company would not allow him to leave the current on 
during the night, and he was compelled to shut it off during the greater 
part. of the day. The great charm of the electric light was its conveni- 
ence, and defendant had been deprived of that convenience on account of 
plaintiffs’ gross neglect. Furthermore, defendant was still uninsured, 
because the installation of electric light had been carried out so badly 
that the fire insurance companies would not accept the risk. He there- 
fore asked the Court to give him something to cover his risk of non- 
insurance. 

Mr. GUY C. FRICKER, M.LE.E. (Messrs. Fricker, Miller & Co.), 
adviser to the Liverpool, London, апа Globe Insurance Co., said he was 
requested by the company to inspect defendant's premises on Jan. 30. 
The company's rules had not been complied with, and he could not advise 
the company to accept the risk, Directly the main switch was put on 


there was a dead earth. That was very serious, and it might cause fire 
апа be dangerous to life. In his view this defect was not all due to 
dampness, but was caused by imperfect material. Open joints had been 
laid in plaster work, and that was an improper thing to do. He did not 
notice that the house was particularly damp, as had been alleged. The 
insulation had not been properly fixed, and the work was by no means 
high class. The wire was not the best that could be furnisbed. Wires 
enclosed in damp plaster ought to be put in hermetically sealed conduits. 

Mr. F. S. HANNING, of the Chislehuret Electric Supply Co., said his 
company had supplied electric current to defendant's house, but their 
requirements had not been complied with in the installation. "There was 
considerable danger attaching to the way in which the work had been done, 
and defendant only had a limited use of the light. There had been short 
circuits. 

The jury decided that plaintiffs were not entitled to more than the £95 
which bad been paid them on their claim, and on defendant's counterclaim 
awarded him £25 damages. Judgment accordingly. 


Sotheby & Co. v. Minturn. 


Mr. Justice Channell had before bim yesterday this case—a claim for 
work and labour done and material supplied in the installation of the 
electric light in a private houte for £51. 

Mr. DAVID (for plaintiffs) said defendant, a lady, seemed to have 
employed Mr. Swinton to negotiate the matter for her. The work in 
question had to be done on terms agreed within 14 days. That was the 
original work, which came to £27. As soon as plaintiffs commenced work 
there was а stoppage, and afterwards alterations and additions were made 
to the contract, and the whole thing, which commenced in Februery, did 
not get finished till May. The lady kept asking for estimates for very 
small iteme, and wished to impose penalty clauses, and in May plaintiffs 
declined to do any more work. Defendant claimed £79 by way of liqui- 
dated damages in her counterclaim, being at the rate of £1 a day for the 
time over and above that stipulated for in the contract, and also for injury 
done to her premises by reason of negligence of plaintiffs’ workmen. 

Judgment was given for plaintiffs for £41. 15s. 10d. on the claim, and 
for plaintiffs also on the counterclaim. 


Callender’s Cable and Construction Co. v. Killarney Electric 
Lighting Co. 

In the Dublin High Court on Wednesday an application was made for 
leave to eject the defendants from their premises for non-payment of rent, 
notwithstanding the appointment of a receiver. The action was brought 
by plaintiffs for debt. А receiver was recently appointed over defendants’ 
undertaking, and there was two years' rent due. 

Mr. P. A. O.C. WHITE said that the receiver was appointed to prevent the 
sweeping away of the assets of the Killarney Company by execution creditors 
for the benefit of debenture-holdere. The company had been very badly 
managed, and two years rent had been allowed to accumulate. Messrs. 
Callender were willing, if these proceedings were stayed, to pay the two years’ 
arrears of rent due, amounting to £30. 10&, and а sum of, say, £10. 10s. 
for the costs of the action, and a small sum for the costs of the motion. 

The MASTER of the ROLLS approved the acceptance of the proposal, 
and the order was made accordingly. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — 


APPOINTMENTS VACANT AND FILLED. 

The governors of the Northern Polytechnic Institute, Holloway, 
London, are prepared to appoint a principal at a salary of £500 per 
annum. Ап advertisement gives some additional particulare, and 
applications have to be made before March 30. Mr. W. Macbeth 1s 
clerk to the governors. 


An electrical engineer is required to take charge of the plant at 
the Royal Prince’s-parade, Bridlin ton. Applications to town clerk 
Mr. А. E. Matthewman), Town Hall, Bridlington; by March 14. 
ee advertisement, 


Coventry Electric Light committee invite applications for the 
position of manager of their electricity works. An advertisement 
contains further particulara, and applications must be delivered at 
the office of the town clerk (Mr. Lewis Beard) by 5 p.m., 22nd inst. 


Ilford District Council require an assistant electrical engineer, an 
engine-driver, assistant driver, two  stokers, two switchboard 
attendants, two arc lamp trimmers, and a meter fixer and inspector. 
Applications to clerk (Mr. John W. Benton) by 11th inst. See 
advertisement. 


The London Electric Supply Corporation require an assistant 
engineer. Applications to engineer-in-chief, 254, Cockspur-street, 
London, S.W. See also advertisement. 

A motor inspector is wanted by the Bradford Corporation. 
Applications to city electrical engineer (Mr. R. A. Chattock, M. L E. E.), 
Town Hall, Bradford. See advertisement. 

Perth Corporation require a switchboard attendant at the ele:- 
tricity works. Commencing salary £1. 10s. per week. Ап adver- 
tisement gives some further particulars, and applications have to be 
in by 20th inst. 

The British Electric Traction Co. are prepared to admit a limited 
number of qualified students as pupils. See advertisement. 
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. Lambeth (London) Borough Council require a chief engineer for 
their baths and washhouses, Kennington-road, S.E. Applications 
. to town clerk by 12 noon of March 20. 


West Bromwich Corporation require an accouutant-olerk fur their 
electricity department. Applications to town clerk by March 13. 


Lincoln Corporation require an engineer aud manager for their 
electricity works. Applications to deputy town clerk by March 11. 


А charge engineer is required for Plymouth Corporation electricity 
works. Applications to borough electrical engineer by March 12. 


Bath Electric Light committee recommend the appointment of 
Mr. Francis Teague, late of Paisley, as city electrical engineer, 
in succession to Mr. G. F. Metzger, who was recently elected 
chief electrical engineer at Manchester. Mr. Teague’s commencing 
mu is £350 per annum. There were over 50 applicants, and this 
number was finally reduced to three, viz. :— Messrs. Teague, Pullen 
(Ealing) and Sayer (Hampstead)  'The committee's selection was 
made by & unanimous vote. 


Having completed the electrical equipment of the Dublin United 
Tramways Co.'s system (as resident engineer for the British Thom- 
son- Houston Co., Ltd.), Mr. Arthur Jacob, M. I. E. E., has severed his 
connection wich the Dublin company, and has been appointed acting 
manager to the Johnson-Lundell Electric Traction Co. (Ltd.). 


Plymouth Electricity committee have decided to promote Mr. E. G. 
Okell, the chief assistant electrical engineer, to the position of 
borough electrical engineer, in succession to Mr. John H. Rider, at 
a salary of £350, increasing by annual increments of £50 to a maxi- 
mum of £500. Mr. S. T. Allen, charge engineer, has been promoted 
to the poeition of chief assistant at £200 per annum, increasiug by 
increments of £25 to a maximum of £300. 


The Manchester City Council, on Wednesday, endorsed the 
sppointment of Mr. S. D. Pearce, chief engineer at the Shepherd's 
Bush generating station of the Central London Railway C>., аз 
deputy chief electrical engineer, at a salary of £500 per annum. 

Mr. Frederick Coutts, of the Dundee Tramwaye, has been appointed 
manager of the Ayr Burgh electric tramways department. 


Aberdeen.—Application has been made for further borrowing 
powers, to the extent of £81,000, to meet additional expenditure on 
machinery, buildings, &c., for the electricity department. 

Barcelona.— The Barcelona Tramways Co. has received authorisa- 
tion to equip its lines from Barcelona to Sarriá, from Barcelona to 
Las Corts, and from Las Corts to Sarriá for electric traction, in 
substitution of the horse and steam power now in use. 

Barrow-in-Furness.—The Council decided on Tuesday to apply 
for sanction to a loan of £12,500 for main extensions, &c. The Council 
also resolved not to purchase the local tramways from {һе British 
Electric Traction Co. They are willing to confer with the company 
аз to leasing and converting the lines to electric traction or to con- 
sider any other proposal. 

Basingstoke.—In a lengthy report by the consulting engineer 
(Mr. В. Р. Wilson) the Council are recommended not to part with 
their provisional order, but to either themselves establish electricity 
works or lease the order to a company. The cost of establishing a 
municipal system is put at £17,200, and, if a dust destructor is 
added, an additional £750. After two years the undertaking would, 
it is calculated, be a financial success. | 


Bedwellty (Glam.).—The Council are to engage an electrical 
engineer to report upon the cost of an electric lighting scheme for the 
Rhymney Valley area. 

Blackpool— The salary of the tramway manager (Mr. J. Lan- 
caster) has been increased to £300 per annum, and when the profits 
of the tramway undertaking reach £15,000 a year he is to have 
£350, and £400 when the:e profits reach £20,000. Mr. Lancaster 
e had practically received the appointment of manager of the Burnley 
Corporation tramways at a commencing salary of £350, but he will 
„ now remain at Blackpool. 


Bolton.—At Wednesday's meeting of the Councilthe question of 
repaving the tramway track in the centre of the town, at a coat 
of £10,000, was referred back owing to the Streets committee not 
having consulted the Tramways committee. The tramway receipts 
for February were £5,020. 178. 8d., compared with £3,033. 88. 8d. 
last year, and the number of passengers carried showed an increase 
of 476, 696. 

Bombay. — The Glasgow Herald is informed that the Bombay 
municipality has grauted a concession to Mr. W. Gentry Bingham 
(on behalf of the British Pioneer Electric Light and Power Co. of 
India, Ltd.) for the electrie lighting of the city and for the electrical 
equipment of the existing 60 miles of horse tramways ; and that a 
group of City financiers has guaranteed the necessary funds, amounting 
to about £2,000,000 sterling. 


Burnley.—The Corporation will acquire the Burnley and District 
Tramways Co.'s undertaking in ат for £53,000. Electric trac- 
tion will be introduced at an estimated capital expenditure of about 
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£120,000. The Electricity Sub-Committee recommend the Corpora- 
tion to abolish the present system of charging for current, and to 
adopt the uniform rate of 4d, per unit for all current supplied. 

Bury St. Edmunds. .—The principal thoroughfares are now 
illuminated electrically, current havinz been switched on for the 
first time on Thursday evening last. 


Darlington.—The I ede Tramways Co. offered to sell to the 
Corporation so much of their undertaking as lies within the borough 
for £9,500, and the Council have made a counter offer of £7,500. 

Derby.—An inquiry has been held here into the application of 
the Corporation to borrow £35,850 for electric lighting extensions. 
There was no opposition. 


Dudley.—The Tramway and Electric Lighting committee reported 
to the Corporation on Tuesday that, having considered the organisa- 
tion of the staff on the completion of the electricity generating 
station, and being of opinion that it was important to continue 
Mr. R. P. Wilson's connection with the undertaking until such time 
as it might be considered to be in complete working order, recom- 
mended that he be engaged as chief engineer, and be responsible for 
the whole of the work of the engineering department, at a salary of 
£300 per annum, on the conditions that he retains Mr. Marah ав 
assistant. аа and engages one other qualified assistant, both to 
be paid by him. 

А deputation from the committee recently waited upon the Local 
Government Board to urge а reconsideration of their decision not to 
sanction any loan for “free” wiring of premises, but being unable 
to obtain any alteration in the decision, which the deputation were 
informed must be taken as final, they now recommended that the 
scheme be abandoned. 

Consumers are to have the option of taking current at a uniform 
rate of 5d. per unit ог 61. for two hours a day aud 144. after. No 
meter rental is to be charged. 


Dumfries.—Mr. Ritchie (Messrs. Carrick and Ritchie) has been 
engaged to report upon the feasibility uf utilising the water power 
of the Glen Burn for the generation of electric current. 

Dundee.—The official inspection of the east end electric tramways 
took place on Wednesday. 


Electricity in Mining.— The extensive scheme for working the 
Kolar gold mines of Mysore by electric power generated from the 
Cauvery Falls has now assumed practical shape. "The design of 
the work has been completed, and contracts placel for the neces- 
sary plant. The distance of the Falls from the mines is about 90 
miles, and 4,000 nr. is to be generated for transmission. Profs. 
George Forbes and W. C. Unwin, with others, have formed an 
alvisory committee on the subject, and tendera have been sent 
in by American, German and Swiss contractors for the plant. The 
contracts have been placed with the General Electric Co. of 
America, and with Messrs. Escher, Wyss & Co. of Zuricb, the 
latter firm supplying the hydraulic plant. The total cost of the 
compleied works is estimated at £237,390, and when completed an 
immense saving in the working cost of the mines is calculated upon. 

Eccles.—It was explained at the ше of the Town Counci 
on Tuesday, that the deficit on the working of the electricity depart- 
ment in 1900 was due to the enhanced price of coal and loss on the 
day load. Arrangements had been made to economise on the day 
luad, to increase ds supply, according as demand arose, to double the 
present output, and to introduse a new scale of charges as follows :— 
For office and workshop lighting, 6d. per unit ; shops, 5d. ; places 
of worship and private residences, . 444. ; and clubs and public- 
houses, 4d. The Electricity committee have arranged to meet a 
representative of the Trafford Park Supply Co. to discuss the 
question of the supply of electricity in bulk. чк 

itv on Battleships.— Four new battleships (the“ Drake,” 
ч т! Albemarle" апа “ Kent") have been launched thia 
week, and in each case a large part of the ship's work will be per- 
formed by electrically-driven machinery. We understand а feature 
has been made of the electric lighting installations, and als) that a 
complete telephonic service has been furnished for all parts of the 
vessels, The ships are provided with electric search lights, electric 
rudder indicators for the conning towers and bridges, and ventilation 
is effected by means of electric fans. 

Exhibitions —An English exhibition is to be held at the Taurida 
Palace, St. Petersburg, in November next. Exhibits can be for- 
warded by the Baltic Railway via Reval at ordinary rates from 
July 1, and at the close of the exhibition are to be sent back free of 

harge as far as Reval. 

° The Council of the County Borough of West Ham propose to hold 
an electrical exhibition at the Town Hall, Stratford, during the week 
ending May 25, апа makers of electrical apparatus are invited to 
exhibit. No charge will be male for floor space, and current (at 
100 volts, 50 periods) will be supplied free of charge. Applications 
should be addressed to the borough electrical engineer (Mr. James 
K. Bock), Electricity Station, Abbey Mills, West Ham, E. 

It is announced that an exhibition of industries, arts, and sciences 
is to be held at Ponta Delgada, St. Michael's, Azores, in June next. 
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Gravesend.—The Council have re-affirmed their resolution to 
retain Mr. W. H. Trentham to prepare plans, &c., in connection 
with the application to borrow money for erecting electricity works. 


Grays.—The Council have increased the salary of the surveyor to 
£300 per annum in consequence of his acting as clerk of works of 
the electricity station buildings. 


Guadeloupe.—A recent report of the United States Consul at 
Guadeloupe deals with the subject of the demand for machinery 
in that country. The report is dated November, 1900, and amongst 
the requirements is specified the equipment of a station for the 
lighting of the city of Guadeloupe by arc and incandescent lights. 
Export houses interested in this matter should communicate with 
Mr. T. Papin Beauford, Báteaux à Vapeur, Pointe-à-Pitre, Guade- 
loupe, to whom catalogues and particulars should be forwarded. 


Ilkley.—The Council have declined the offer of the York. 
shire Electric Power Syndicate for a supply of electric current. 


Kingston-on-Thames. The borough electrical engineer (Mr. J. 
E. Edgcome) has reported as to carrying out the powers obtained in 
their 1900 Act for wiring premises, and the methods favoured are :— 
(1) The Corporation should enter into agreements with consumers 
on the lines of hire-purchase for wiring and supplying fittings to 
premises, according to the individual requirements of each consumer, 
the work being carried out by a contractor, and the borough elec- 
trical engineer testing and approving of each installation ; or (2) 
make agreements with consumers on the lines of hire-purchase, 
but should themselves employ a staff to carry out the installation 
work. The first system will probably be adopted. 


Leeds.—The salary of the electric tramway engineer (Mr. John 
Burbridge) has been increased from £400 to £500 per annum. 

Lecture.—Mr. R. W. Hogarth, consulting engineer, Edinburgh, 
delivered a lecture before the East of Scotland Engineering Associa- 
tion on Monday on “ Electricity as a Motive Power for Railways." 
Mr. Hogarth eaid that, at the end of 1900, 1,600 miles of tramway and 
light railway track were in operation and 300 miles of route authorised 
or under construction. 'The amount of capital invested in electric 
traction in Great Britain had risen from £8,500,000 sterling in 1897 
to £26,000,000 in 1900. Discussing the Central London Railway, the 
lecturer expressed the view that the electrical locomotive has no 
future before it, as on the broad lines of flexibility of operation, safety, 
economy, and improved service, the multiple unit system was that 
which must necessarily displace the locomotive, at any rate for 
passenger lines. Had the multiple unit syetem been adopted on the 
Central London line, the lecturer urged that the congestion of the 
morning and evening traffic would have been obviated. "The lecture 
was freely illustrated with limelight views, and the lecturer was 
accorded à hearty vote of thanks. To 


Leith. —The accounts of the Electricity department were pre- 
sented and approved by the Council on Tuesday. The capital 
expended amounts to £44,014. 4s. lOd., and £35,000 of that sum 
had been borrowed for 30 years at 2? per cent., and £9,000 for five 
years at 3] per cent. £1,000 was taken last year from the burgh 
general assessment to meet the estimated deficiency, and £650 was 
required, £350 being carried forward. This year it was hoped that 
the revenue account would meet all the charges, but it had been 
found necessary, owing to the high price of coal, to charge against 
the assessment а debit balance of £378. 10s. 10d. The income from 
үр lighting was £3,041 ; from motive power, £1,247 ; from public 

ighting, £2,160 ; miscellaneous receipts, £15—total, £6,385. Cost 
of generation and distribution was £4,743, leaving a profit of £1,611. 
This, added to the balance forward, gave £2,370 to meet interest 
(£1,602) and repayment of capital (£1,208). 

A sub-committee has been appointed to discuss the practica- 
bility of wiring consumers’ premises, hiring out motors, &c. 
Further additional plant is to be erected at the station, and the 
Council are recommended to make a reduction in the charge for 
current for lighting and power. 


Light Railway.—The Isle of Thanet Light Railways (Amend- 
ment) Order has been submitted to the Board of Trade for 
confirmation. Objections by 29th inst. 

Manchester.— At the meeting of the City Council, on Wednesday, 
the chairman of the Electricity committee (Dr. Bishop) explained the 
position in regard to the recent notice as to the supply of electric 
current for lighting. He said there seemed to be a prevalent opinion 
that the committee had deliberately withheld the supply of current 
for lighting in order that they might utilise it for the tramways. 
That was a total misapprehension. They had at the present time 
sufficient power to take on a considerable number.of consumers for 
lighting ; but if they were to do that now they might find, when 
they came to take on the heavy load of the autumn, that they would 
have to disconnect these new consumers. They hoped within a few 
weeks to be able to state distinctly whether sufficient machinery 
would be running at the new Bloom-street station by October to 
justify them in taking on fresh customers. They had recently 
received applications for current for 10,800 8c p. lamps, bringing 
the total waiting connection to 60,000 lamps. As to the electricity 


works, the machinery was waiting to be erected. Plant had been 
appropriated at the Dickenson-street works to provide power for the 
cars on three routes, and the committee hoped to be able to set aside 
a portion of the plant at other places for tramway working. 

The following increases of salaries of officials have been sanc- 
tioned :—Tramways D:partment.—Mr. J. M. M'Elroy, general 
mauager, from £400 to £500 a year ; Mr. James Wood, accountant, 
from £200 to £260; and Mr. D. G. Mallalieu, permanent way 
inspector, from £3 a week to £182 a year. Electricity Department.— 
Mr. F. E. Hughes, secretary, from £350 to £400 ; Mr. W. E. Foden, 
accountant, from £200 to E230; Mr. W. F. Long, assistant engineer, 
from £210 to £235; Mr. J. A. Constantine, steam assistant, from 
2 to £210; and Mr. I. A. Cookson, draughtsman, from £200 to 

325. 

Middlesbrough.—The Corporation on Wednesday authorised 
application being made for a further loan of £21,000 for providing 
additional generating plant and extending the mains. 

Municipal Telephony.—Aberdeen Corporation have instructed 
a special committee to report as to the propriety of obtaining а 
licence from the Postmaster-General to establish a municipal 
telephone exchange for the city and district. 

The Portsmouth Telephone committee have decided to instruct 
Mr. A. R. Bennett to prepare specifications with a view to inviting 
tenders in connection with their municipal telephone scheme, 


Newcastle-under-Lyne.—The Council have appointed Mezsra. 
Lacey, Clirehugh and Sillar consulting engineers for their electricity 
supply scheme. 

Official Vocabulary of Compulsory Code Words.— The autho- 
rities at Berne have reached the letter V in the compilation of the 
new edition of the Official Vocabulary of Code Words, and are 
consequently approaching the end of their laboura. 


Perth —Although the electricity works have not yet been started 
applications have been received for the equivalent of 14,000 8 c.p. 
lamps. As the capacity of the present plant is only equal to 12,500 
lamps extensions will have to be eonsidered immediately. 


Presentation.— Mr. E. Cross, who is leaving Aberdeen to take 
up the position of borough electrical engineer at Rotherham, was 
entertained on Thursday evening by the staff of the electricity 
department and presented with a case of drawing instruments, а 
collection of books on electrical and allied sciences, and a photograph 
of the staff. The city electrical engineer (Mr. J. Alex. Bell) presided 
over the meeting, aud, in making the presentation, said Mr. Cross 
was the first Aberdeen assistant who had been appointed a chief 
electrical engineer, which showed that Aberdeen was growing in 
standing and importance in electrical distribution. He referred to 
the excellence of the work carried out by Mr. Cross during the two 
and a-half years he had been connected with the department, and 
expressed his sincere regret at losing him. He was confident Mr. 
Cross would fill his new position with credit to himself and to 
Aberdeen. 


Private Bill Legislation. The following bills were read a second 
time in the House of Commous on Monday: — Blackburn Corpora- 
tion, Bradford Corporation, Bury Corporation and Tramways, 
Caledonian Electric Power, Clyde Valley Electrical Power, Derby 
Corporation, Derbyshire and Nottinghamshire Electric Power, Eccles 
Corporation, Mansfield Corporation, Stalybridge, Hyde, Mossley and 
Duckinfield Tramways and Electricity Board and Yorkshire Electric 
Power. 

The Islington and Euston Railway, the North-East London Rail- 
way, the Piccadilly and City Railway and the Manchester and 
Liverpool Express Railway Bills have been read а second time in 
the House of Lords. 


Robbery.— At the Sussex Assizes two hawkers, named Perks and, 
Mann, were recently charged with stealing 340]b. of copper wire from 
the premises of the National Telephone Co., at Hastings, in December 
last. Gow, a foreman wireman, said there should have been 600lb. 
of wire on the premises. It was stacked on the roof, and about 400lb. 
was missed. The police recovered 60lb. in connection with another * 
charge. The wire lost was worth between £9 and £10. The jury 
found prisoners guilty, and Mann was sentenced to six months and 
Perks to four months hard labour. On another слага of а similar 
nature a prisoner named Catt, also a hawker, received a sentence of 
four months hard labour. 


Shoreditch (London). —The consulting engineers(Messra, Kincaid, 
Waller and Manville) estimate that the supply of constructional steel 
andironwork for the new generating station at Haggerston will cost 
£7,000. The estimate includes provision for coal handling plaut, 
coal storage bunkers, elevator tower, roofing, &c. The borough sur- 
veyor has been instructed to prepare plans for the extension of the 
Evelyn-street sub-station and the construction of a cable tunnel under 
the canal from the new generating station to Great Cambridge-street 

Shoreham —The Brighton and District Tramway Co. have sub- 
mitted a scheme for the conversion of their system to electric 
traction, and the Council propose to convene a conference of all the 
interested local authorities to discuss the subject. i 
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Stockton.—The manager of the electricity works (Mr. Ford) has 
submitted estimates for providing additional plant and carrying out 
extensions of the mains at a cost of about £21,000. Plans are to be 
prepared and tenders invited for another engine. 


Stepney (London).—The Borough Council have decided to expend 
£120,000 in electric lighting extensions. About 100 miles of cable 
are to be laid, and about 280 arc lamps erected in the principal 
thoroughfares. 

Sunderland.—The Board of Trade inspection of the new South- 
wick, Tatham-street and Hylton- road electric tramway routes 
took plaee on Wednesday. The Tramways committee recommend 
the Council to undertake the extension of the electric tramways to 
the east end of the town at an estimated cost of between £9,000 and 
£10,000. 

The Alleged Cutting of Telephone Wires —At the Central 
Criminal Court the Grand Jury have thrown out the bill against 
John Nolan, committed from Stratford petty sessions on a charge of 
maliciously cutting telephone wires the property of the National 
Telephone Co. Particulars of the case appeared in our last issue.. 


Torquay.—The salary of the borough electrical engineer (Mr. P. 
Storey) has been increased from £200 to £300 perannum. Mr. Storey 
has been instructed to report upon the cost of constructing four 
lengths of electric tramways. 


Tunbridge Wells.—A determined effort ia being made to establish 
electric tramways in Tunbridge Wells. Two meetings were held on 
the 27th ult. to discuss this matter. The decision of one of the 
meetings was against the project, and that of the second in favour. 
Those who are acquainted with the charming Kentish town will watch 
the development with'interest. In order to ascertain public opinion 
on the subject the above two meetings were called, but only a slight 
interest is at present shown in the project by the ratepayers. 

An inquiry will shortly be held into the application of the council 
to borrow a lurther £10,000 for establishing a municipal telephone 
service. 


Water Power Utilisation. —The town of San Mateo de Gallego 
(Spain) has recently been equipped with an electric supply station 
driven by water power. 

The water power of the river Werra is to be utilised for driving 
generating plant for lighting, &c., the town of Mihla (Germany). 


West Bromwich.—An inquiry was held here last week into 
the application of the Council to borrow £10,000 for electric 
lighting. The town clerk (Mr. A. Caddick) explained that the 
application was made under sec. 29 of the West Bromwich Corpora- 
tion Act, 1900, which gave the Council power to supply electric 
fittings and also to undertake the wiring of houses. According to 
the estimate of the consulting engineer (Mr. R. C. Quin), the capital 
would be spent in two years from the date of commencement. They 
wished the loan to be for ten years. For the hiring of motors 
they would require £5,000, and for wiring houses purchase of 
materials, &c., another £5,000. It was stated that so far £11,500 
out of the loan of £30,000 had been spent in connection with the 
electrical undertaking, and they would probably be in a position to 
commence supply in about а month. "There was no opposition. 


Wimbledon.—Mr. F. Barnes Spencer has yielded to the Electric 
Lighting committee’s desire that he should remain with the Council 
as chief electrical engineer, and the committee recommend that 
his salary be raieed from £300 to £100 a year frum April 1, for two 
years, when the matter will be further considered. "This recom- 
mendation was carried unanimously, "Mr. Casswell urging that to 
have lost Mr. Spencer just now would have been nothing short of а 
calamity. 

Worcester.—In his anrual report on the working of the electricity 
department the city electrical engineer (Mr. C. J. Sutherland) states 
that it is a matter for congratulation that the accounts show a small 
profit, in spite of the increase in the cost of coal of £1.051. 83. The 
cost of coal per unit had increased from 0°707d. to 1:027d., while the 
weight of coal used had only increased from 11:191b. per steam unit 
to 11:271b. The total works cost showed an increase of 0:323d., and, 
as coal alone was responsible for 0:320d. of the amount, he thought 
the result might be considered satisfactory. Every other item of 
cott per unit, including salaries, &c, had decreased except 
insurance, which showed a small increase of 0004d., owing 
to the committee having decided to insure the works more 
fully against fire and the alternators against self. ignition. The 
total costs bad increased 0 2114. per unit. Current used for 
public lightirg had slightly decreased, while current sold to private 
consumers had increased 17:62 per cent., against 20:73 per cent. last 
year. The waterworks uged 24:22 per cent. more current for their 
motors, the total units being higher than any previous year. The 
mean price per unit obtained had risen from 3 638d. to 3 708d., 
owing to the increase in the price of current, which came into force 
in the last quarter of the year. The average price obtained for 
private lighting only was 4:484. per unit, which proved the advan- 
tage of the maximum demand system of charging to the consumers, 
for as a whole they paid less than 44d. per unit. The number of new 


customers connected during 1900 was 69, against 51 in 1899. The 
water power had proved much better than during the previous year, 
the result being that practically half their units were generated by. 
water power, the actual figures being 50:87 per cent. by steam and 
49:13 per cent. by water. One result of the increased water power. 
was that they were able to run both motors at the waterworks 
more frequently, and consequently the units used for pumping 
were much higher than usual. The contract formerly existing 
between the National Electric Wiring Co. and the Corporation was 
terminated last June, up to which time they had obtained 44 cus- 
tomers. From June till the end of the year nine customers had 
availed themselves of the Corporation's “free” wiring system, and 
there seemed every probability of its becoming more popular as its 
advantages were more fully realised. The Ferranti plant had run 
well during the winter load, but there was an unfortunate break- 
down of the Ferranti engine in November, and for some eight 
weeks it could only be run on the high-pressure side, which: 
caused a large increase in the coal used during those weeks. The 
new generating station in the town was well under way, but it 
was doubtful if the plant would be available for use before the spring 
of next year. ‘The total capital expended, up to the end of 1900, was 
£82,029. 143. 54, som pared with £76,235. 14s. 101. in 1899. The 
capital expenditure worked out at £2. 7+. 10d. per lamp connected, 
or £91. 16s. 2d. ( 103. 5з. 8d. during the flood) per kilowatt installed, 
compared with £2. 103. 9d. and £99. Os. Id. (£113. 3s. Id. during 
the flood) in 1899. The amount set aside for interest was the same 
in each year (£1,944. 15.) and for sinking fund £1,721. 9з. 91, | 
compared with £1,755. 15a. 2d. in 1899. The revenue from e'ectricity 
supplied was £8,980. 198. 31. in 1900, compared with £7,779. 6s. 9d., 
and from meter rents and other sources £688. 6s. 9d., com- 
pared with 4598. 148. 4d. The total revenue was £9,668. 193., 
compared with £8,378. 4s 1d. The total costs amounted 
to £5,999. 5s 7d., compared with £4,587. Os. 9d., and the 
ross profit was £3,669. 13s. 5d., compared with £3,791. 38. 4d. 
The total works cost, interest and sinking fund together, was 
£9,665. 11s. 4d, compared with £8,287. 11s. 11d., and the net profit 
was £3. 7s. 6d., compared with £90. 128. 2d. in 1899. The total 
units sold numbered 625,739, compared with 551,437. The lamps 
connected at the end of the year in 33 watt 8 c.p. were 34 494, com- 
pared with 31,202, and the number of consumera was 502, compared 
with 433. 842,132 units were generated, compared with 710,416. . 
Of those 106,049 were supplied to public lamps, compared with 
109,600, and to private consumers 519,690, compared with 411,837. 
The mean price per unit obtained was 3:7081., and the total cost 
3 707d.,leaving a mean profit per unit of 0001. The report and 
accounts have been approved by the Council. | 

At Tuesday's meeting the electric committee recommended 
the Council to undertake the supply of current for lighting to 
consumers outside the city boundary, consumers undertaking to 
bear the expense of laying mains beyond the boundary. The 
proposition was agreed to. d. 


Worksop.—The Council have fixed the charge for electric current 
for lighting at 6d. per unit and 2d. for power. 

Worthing.—The Council will apply to the Light R-ilway Com- 
missioners for an order for the construction of fo ir lengths of 
electric tramway in the borough. D 


TRADE NOTES AND NOTICES. 


(Notices for insertion under the above mna must reach the Office no 
later than first post Thursday mmo ew Catalogues, Price Lists 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 

An advertisement appearing in our last issue, of the British Electric 
Traction Co. (Ltd.) (on behalf of the Gravesend and Northfleet ` 
Electric Tramways), has been cancelled, and the former company ' 
now invite tenders for the construction of new tramways in Graves- 
end and Northfleet, and the reconstruction of the existing lines in 
Gravesend ; also for the supply aud construction of the necessary 
electrical equipment for working on the overhead system. Specifica- 
tions can be obtained from Mr. Charles Dade, secretary of the 
British Electric Traction Co, Donington House, Norfolk-street, 
Strand, W.C., and tenders have to be sent in not later than 25th 
inst. An advertisement gives some further particulars. 


Newport Corporation invite tenders for the supply and erection of 
constructional steel-work, bunkers, &c., steel flue, coal and ash con- 
veyor, winches for outside coal handling, cverhead travelling crane, 
water tube boilers, mechanical stokers, fuel economiser, water storage 
tanks, compound condensing vertical engines, electric generators, 
condensing plant with cooling towers, and feed pumps. Specifica- 
tions from the consulting engineer (Mr. H. F. Parshall) 8, Princes- 
street, Bank, London, E.C., and tenders to the town clerk (Mr. 
Albert A. Newman), Town Hall, Newport. Mon., by 5 p.m. March 25. 
An advertisement contains further particulars. 
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Warrington Corporation invite tenders for the supply, delivery 


and laying of steel rails, paving, &c., and for the supply, delivery 
and erection of steel poles, brackets, trolley wire, insulators, &c., and 
for electric tramcara. An advertisement contains further particulars, 
and specifications may Ъз obtained at the offices of Messrs. Preece 
and Cardew, 13, Queen Anne’s-gate, Westminster, S.W. Tenders 
to town clerk (Mr. J. Lyon Whittle), Town Hall, Warrington, by 
noon 27th inst. 

Wallasey Urban District Council invite tenders for the supply and 
delivery of electrically-worked tramcars. Specifications from the 
engineer (Mr. J. H. Crowther), Great Float, near Birkenhead, and 
tenders, addressed to Mr. H. W. Cook, clerk and solicitor for the 
Council, Public Offices, Egremont, Cheshire, must be in by 14th 
inst, An advertisement contains further particulars. 

West Ham Corporation invite tenders for the supply of m high 
and low-tension, paper-insulated cable, boxes, &c., (2) double-pole 
house cut-out boxes, (3) recording wattmeters, (4) transformers and 
transformer tanks, (5) house wire and wiring accessories, (6) engins. 
room stores, An advertisement contains further particulars, and 
forms of tender, &c, may be obtained at the borough electrical 
engineer office, Electricity Station, Abbey Mills, West Ham, E 
Tenders to the office of the town clerk (Mr. Fred. E. Hilleary), Town 
Hall, West Ham, E , by 4 p.m. March 22. 

Burnley Electricity committee invite tenders for tbe supply, 
delivery, and laying of cable required in connection with the lighting 
extensions and tramway scheme. Some further particulars are given 
in an advertisement, and specifications, &c., may be obtained from the 
borough electrical engineer (Mr. Robert Birkett), Aqueduct-street, 
Burnley. "Tenders, addressed to the chairman, must be delivered at 
the offices of the town clerk (Mr. A. Steele Sheldon) by March 21. 

Burnley Tramways committee also invite tenders for rail bonds. 
Specification, &c., from the borough electrical engineer (Mr. Robert 
Birkett), and tenders, addressed to the chairman, must be delivered 
to Mr. A. Steele Sheldon, Town Hall, Burnley, by March 23. 

Burnley Tramways committee also require tenders for overhead 
equipment of tramway line. Tenders by March 23. 


Ialthamstow District Council invite tenders for wiring and supply- 
ing and fixing fittings for the electric lighting of the town hall, publle 
baths, public library and technical institute. Plans and specifica- 
tions from the office of the consulting engineer (Mr. James Enright), 
47, Victoria-strect, London, S. W., and tenders must be delivered to 
the clerk (Mr. E. J. Gowen) by 5 p.m. March 19. An advertisement 
contains further particulars. 


Ayr Corporation invite tenders for the supply, delivery, and 
erection of water-tube boilere, stokers, &c., condenser and 
accumulators, &c., balancers, and boosters. Plans and specification 
may be obtained from the borough electrical engineer (Mr. Arthur J. 
Fuller), and tenders must be lodged with the town clerk (Mr. A. G. 
Young), Town Buildings, Ayr, by March 20. See advertisement. 


Gortor-Di&trict Council invite tenders for the supply of electricity |. 


in their district for lighting for five, seven, nine, or 12 years. Par- 
ticulars from the clerk (pro tem.), Mr. C. T. Singer, Town Hall, 
Gorton, and tenders by March 22. See advertisement. 

Shipley District Council invite tenders for house terminals, boxes 
and switch-gear, motors and switch-gear, meters, wiring, cables, 
wires, switches, fuses, fittinga, &c. Specifications can be obtained at 
the Council Offices, Manor House, Shipley, and tenders must be in 
by March 19 to the clerk (Mr. Jno. S. Rhodes), See advertisement. 


The Borough Council of Fulham (London) invite tenders for 
wiring the Central Library, 592, Fulham-road, S.W. Specification 
may seen, and forms of tender outained from the librarian 
(Mr. F. T. Barrett). Tenders to the acting town clerk (Mr. W. Н. 
Denselow), Town Hall, Walham Green, London, S. W., by 4 p.m., 
March 20. бее advertisement. | 

Colwyn Bay District Council invite tenders for a 190kw. steam 
пуаш and switchboard extensions. Specification, &&., may be 
0 


tained of the consulting engineers (Messrs. Lacey, Clirehugh and 


Sillar), 2, Queen Anne’s-gate, London, S.W., and 78, King-street, 
Manchester. An advertisement contains further particulars, and 
tenders should be sent to the clerk (Mr. J. H. Roberts) by March 22. 


Darwen Corporation invite tenders for the supply and delivery of 
feeder cables, pillars and overhead electrical equipment. Specifica- 
tions, &c, may be obtained at the offices cf the borough engineer 
(Mr. R. W. Smith-Saville, A.M.Inst.C.E.) or the borough electrical 
engineer (Mr. Stanley Clegg), and tenders, addressed to the town 
clerk, Municipal Oftices, Darwen, must be in by 9 a.m., 25th inst. 
An advertisement contains additional particulars. 

Buxton District Council invite tendera for an electrically driven 
triplex pump of approximately 17 н.р. Specifications from the town 
ше (Mr. W. Н. Grieves), and tenders to the clerk to the Council 
(Mr. Josiah Taylor) Town Hall, Buxton, by 23rd inst. See adver- 
tisement, 

Buxton District Council invite tenders for a 250kw. steam dynamo 
and a Belliss engine coupled to two 43kw. dynamos. Tenders by 
noon March 12. 
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Shoreditch Borough Council invite tenders for supply and con- 
struction of various stores and works for one year and five days, from 
March 26, 1901, to March 31, 1902, inclusive. Tenders to Dr. Н. 
Mansfield Robinson, town clerk, Shoreditch Town Hall, Old-street, 
London, E.C., before 3 p.m. March 12. 


Sunderland Corporation invite tenders for indiatubber-covered 
cables, stoneware casing, wrought-iron piping, cast-iron piping aud 
cast-iron box frames and covers. Tenders to chairman of Lighting 
committee by noon 29th inst, | 


Cardiff 55 require tenders for steam and exhaust pipes, 
injection and overflow pipes, feed and drain pipes, engine house 
flooring, switchboard ery and central service gangway for their 
tramways department. Tenders to town clerk by March 18. 


Bray District Council invite tenders for a Lancashire boiler and 
accessories, a 150kw. high-speed steam alternator, and a 25kw. rope- 
driven alternator and accessories, "Tenders by 4 p.m. March 14. 


Clyde Navigation Trustees invite tenders for a 3-ton electric wharf 
crane. Tenders to Mr. T. R. Mackenzie, 16, Robertson-street, 
Glasgow, by noon March 11. | 

` Tenders are invited for the electric lighting of St. John's Church, 
Cheltenham, Tenders to Mr. Weaver, Carlton-place, Hewlett-atree*, 
Cheltenham, by March 25. i 

Brighton Corporation invite tenders for steel and ironwork required 
in the construction of an electric power house at Southwick. Tenders 
to town clerk by 10 am. April 26. 

Wimbledon District Council invite ten lers for various stores and 
materials for their electric lighting department for 12 months. 
Tenders by March 15. : . 

Croydon Guardians require tenders for electrical fittings and 
үш Tenders to offices, Mayday-road, Thornton Heath, by 
rch 18. iib 

Edinburgh Corporation invite tenders for electrical fittings and 
stores, brass castings and materials for arc lamp repairs, engineers’ 
stores, casings, &c. Tenders by 16th inst. 

West Ham Corporation invite tenders for erecting а dynamo house 
at their Dagenham Small Pox Hospital. "Tenders by 12th inst. 

Kettering District Council invite tendera for a refuse destructor. 
Tenders by 27th inst. | | 

Wimbledon Electric Light committee invite tenders for erecting 
additions to the electricity generating station. Tenders by 22nd inst. 


Southampton Corporation invite teuders for insulated electric cables, 


umps and frames and covers; &c. -Tenders to town clerk by noon March 11. 
y; |. 


Southampton Corporation also desire to purchase three motor omni- 
buses. . Tenders to town clerk by 16th inst, 


Aberdeen Electric Light committee require a fuel economiser and 
boilers. Tenders to city electrical engineer before noon March 15. 

Newport (Mon.) Corporation require tenders for foundation work 
in connection with the tramway power house. Tenders by 25th inst. 

Hammersmith Borough Council invite tendera for the supply of 
electrical stores. Tenders by 13th inst. 


agen Corporation want four Tischbein and two water-tube 
boilers for their electricity works, Tenders to Kjobenhavns 
Belysningsvæsen, Vestre Boulevard B, by 23rd inst. 


TENDERS RECEIVED AND AOOEPTED. 
Hull Corporation have received the following tenders for the 
supply of a multipolar dynamo for coupling to a Belliss high-speed 


engine :— 
International Electric Co. , Witting Bron . £1,005 
(Liege) (accepted)... .... e. £734 | Dünn» 975 
British Westinghouse Cy. ... 1.605 Dis 955 
Crompton & Со. ............... 1,537 E. Scott and Mountain 98⁵ 
Sunderland Forge Со.......... 1,382 Mather and Platte 970 
Thomas Parker (Ltd.) 1,552 Anchor Electric Со. .... 960 
Brush Со......................... 1,250 Siemens Bros. & Co. 950 
Johnson-Lundell Co: ......... 1,210 ` Greenwood and Batley ...... 925 
D. Bruce Pesbles & Co 1,200 Bergtheil and Young ......... 897 
Electric Construction Co. ... 1,165 Brit'sh Schuckert Co. 860 
Mavor and Coulson......... .. 1,052 


The British and South African Gazette states that complementary 
contracts have been placed for plant for the Durban (Natal) electricity 
works as under :— | 

Carrick and Ritchie (10-ton overhead travelling crane)...... 
Tangye Tool Machine Co. (elotting machine) ........ ......... 0 


J. Lang & Sons (two lathes) ....................................... 535 
J. Archdale & Co. (screwing, drilling, and shaping machines 

and grindstone) ß канаа SEDENS Ses 250 
Kendal and Gent (saw-bench and blacksmith’s forge) ...... 66 
Brush Co. (switch-boxes) ........................ә................. 124 
Dick, Kerr & Co. (condensing ріапі) ..... ....... 8 ТР 2,545 
Reunert and Lenz (supplementary boiler ........... 940 
Babcock and Wilcox (steel сҺїшпеу).............................. ,025 


Hubert Davis and Spain (rails for ö-mile Congella tramway 
ех{епәїоп).................... КК ОО At previous contract price, 
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. Worthing Town Council received three tenders for wiring premises 
in the borough—viz., from Bostel Bros., Page and Miles, and Whit- 
taker Bros., the latter tender, however, not being in accordance with 
the conditions, The two tenderers have been asked to state whether 
they are prepared to enter into a contract if the Corporation 
lets the work in two separate contracts, and Bostel Bros. were aleo 
asked to state the rental charge per lamp for clusters of lamps 
where controlled by one, two, or three switches respectively. 

Worthing Council have placed an order for 100 Hookham elec- 
tricity meters of various capacities at £4 each, and 12 2}-ampere 
electrolytic meters at £1. 18s. each. : 


Dablin Electric Lighting committee have accepted the revised 
tender of Messrs. J. and W. Stewart, Belfast, for the erection of the 
power station at the Pigeon House, at £29,051. 10s. 9d. 


Aberdeen роо have accepted the tender of Messrs. Alley 
and Maclellan for condensing plant at the Dee Village electricity 
works at £1,697. 


Glasgow Tramways coinmittee have accepted the tender of Mesera. 
James А. Millan & Co. for 50 tons of tie-bars at £8. 9s. 9d. per ton; 
that of Lorain Steel Co. for 3,000 tons of 60ft. tramway straight- 
track rails at £6. 12s. 6d. per ton, 300 tons of curved rails at 
£6. 12а, 6d. per ton, and 50 tons of fish-plates at £7 per ton ; that 
of the Telegraph Manufacturing Co. for a mile of rail-return cable 
for depot connections at £1,072. 103. ; and that of the General 
Electric Co. for telephone apparatus in connection with the tramways 
at £769. 98. ld. ` 

The tender for a steam alternator for the Eccles Corporation has 
been secured by Messrs. Browett, Lindley & Co., Messrs. Rosling, 
Appleby and Fynn being the sub-contractors for the alternator. 

Wolverhampton Corporation have accepted the tender of Mr. Н. 
Holloway for constructing the permanent way of the new electric 
tramway from Tettenhall to the borough boundary at Bilston, 
44 miles There will be about 73 miles of single track. 


Cardiff Corporation have accepted thetender of Messrs. W.Symonds 
& Co. for the erection of an electric tramway power station at Roath 


for £16,100, a 
BUSINESS NOTICES. 


We are informed that the works and business of the Hiram S. 
Maxim Electrical Corporation (Ltd.) have been sold to the Sir Hiram 
Maxim Electrical and Engineering Co. (Ltd.), who will pay all debts 
owing by the corporation and receive all accounts at their head offices, 
65 to 67, Gracechurch-street, London, E.C. 

Messrs. Johnson and Phillips’ Electric Cable Works have opened 
а West-end depot at 37, King street, Covent Gardep, London, W. C., 
where a large stock of the standard sizes and qualities of Johnson 
and Phillipe cables will be kept for immediate delivery. 


Dr. Julius Juttke, who has been associated for 11 years with 
Dr. H. Aron in connection with the Aron electricity meter, and who 
has been for the past three years managing director of the Aron 
Electricity Meter (Ltd.), has relinquished that position. 


BANKRUPTOIBS, LIQUIDATIONS, &c. 
Mr. C. E. Dovey, C.A., Gordon-chambers, Queen-street, Cardiff, 


gives notice of application for discharge as trustee in the bankruptcy 
of Sydney Ferris Walker, lately trading as Sydney F. Walker & Co., 


electrical aped Cardiff. The statement of affairs shows that the | PA 


receipts, estimated to produce £751. 13s. 6d, realised £315. 38. 2d. 
The cost of realising this sum was £213. 88. 8d. Preferential credi- 
tors and a small allowance to debtor leaves a balance of £2. 7s. 5d. 
The assets have not realised sufficient to pay the preferential claims, 
and there is consequently no dividend for creditors. 


The estates of W. G. Higgs, electrical engineer, 10, Percy-street, 
Glasgow, have been sequestrated. Meeting to elect с., will 
be held on 13th inst, at the Faculty Hall, St. George's-place, 
Glasgow. | 

A first dividend is about to be declared under the deed of assign- 
ment executed in November last by Geo. Margetts, electrical engineer, 
53, Brown-street, Manchester, aud. creditors must send in culars 
of their claims to the trustee, Mr. R. V. Critchley, 6, St. James’s- 
square, Manchester, by March 15. 


For Sale.—An advertisement contains particulars of a 47 B. R. r. 
Crossley gas ig te and an E.C.C. shunt-wound dynamo for sale. 
Applications to Mesers, Shepherd and Watney, consulting engineers, 
Greek-street Chambers, Leeds. 

The Dudley Electrical committee have for sale two compound 
belt-driven railway generators, two shunt resistances, a Westing- 
house enclosed engine, &c. An advertisement contains further 
information of the plant, and full particulars may be obtained 
from Mr. Reginald P. Wilson, consulting engineer, 66, Victoria- 
ivi S.W., or from Mr. J. A. T. Marsh, Springsmere Power Station, 

udley. . 


Por Disposal.—An electrical engineering business in the east of 


England is for disposal as a going concern. See advertisement. 


Agents Wanted.—A leading British manufacturing firm making 
cables and wires, arc lamps, meters, instruments, &c., wish to appoint 
selling agents in important industrial centres. See advertisement. 

uem Notice.—As announced in an advertisement, creditors of 
the Electric Resistance and Heating Co. (Ltd.) are invited to send in 
particulars of their claims to the liquidator (Mr. William Chaplin), 
130, Dashwood House, New Broad-street, London, E.C., on or before 
April 19. 

Overhead Trolley Line Fittings and Material.— Mecsrs. Estler 
Bros, 25, Laurence Pountney-lane, Cannon-street, London, E. C., 
have issued a рош catalogue of Ambroin " insulation for 
overhead trolley lines, &c. It is claimed for Ambroin that it is 
mechanically strong, does not absorb moisture, һаз high electrical 
insulation, and does not deteriorate with age. To substantiate this 
latter claim, Ambroin for overhead troltey work under ordinary con- 
ditions is sold under a two year.’ guarantee. A large variety of line 
and strain insulators of various patterns, turubuckles, dampers, arm 
suspensions, frogs, cross-overa, and ears are described and illustrated, 
as are also several forms of telephone guards, An assortment of 
Ambroin accessories for high and low tension work, line tools and 
apparatus required in the general equipment of the overhead trolley 
system are aleo shown. The illustration below shows a Sweet 


track drilt; which drills a straight or tilting hole from the smallest 
possible size up to Ífür in diameter. It is stated that one man with 
this machine has drilled 6,500 Lz in. holes for bond wire 651b. T rails 
in 9 days. The drill can be locked over the rail ou either the inner 
or outer side, and for work on repairs can be thrown over on thy. 
balance wheels to give a track clearance of 29in. The wheels can 
also be used as trucks when the machine is moved. The drill is 
fitted with a special bearing, for which particular advantages are 
claimed. | 

Engine Packings.— We have received from Cresswell’s Asbestos ' 
Co. their latest list of asbestos goods. This company manufacture 
kings in all varieties, from the old-fashioned chalk and junk ring 
to the latest conceptions in fibrous, semi-metallic, and metallic forms 
of packings. In specially-modified forms the anti-friction and fric- 
tionless packings sent out by this company have been adapted to such 
varied uses as steam hammers, refrigerating machinery, hydraulic 
machinery and accumulators. For this latter purpose the packing 
is made capable of withstanding 1,000lb. pressure to the square 
inch, The catalogue before us gives in a condensed form much 
information relating to asbestos packings for all purpose. 

. Floor Lights.—Particulars of a new floor light, especially devised 
for use in electricity stations for switchboard platforms, &c., where a 
rfectly insulated platform is required, are issued by Messrs. 
Harward Brothers and Eckstein. These lights have been supplied 
to Glasgow, Brighton, Wallsend-on-Tyne, &с. At Glasgow more than 
3,000 aq. ft. of this flooring is fixed on the switchboard platform. 

** Silbo " Lamps.— Price list and particulars of the * Silbo" lamp, 
manufactured by the Premier Electric Lamp Co., Pearl Assurance 
Buildings, Liverpool, are now ready. Е 

Self-Vulcanising Jointing.—Messrs. Poth, Hille & Co. are supply- 
ing Empress ” eelf-vulcanising jointing for use in connection with 
the high-pressure steam pipes (ranging from 44in. to 12in. diameter) 
atthe Glasgow Exhibition, working at 160lbs. pressure per square inch. 

Tumbler Switches.—The Electrical Trades’ Supply (Ltd.) are 
issuing a new list of high-voltage tumbler switches. 


Underfeed Stokers.—The American Blower Co. are sending out 
illustrated leaflets describing the Jones patent underfeed stoker for 
boilers, &c., of every description. 

Rubber. Gutta Percha and Dermatine.—A pamphlet giving a 
short account of the discovery and manufacture of indiarubber and 
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guttapercha and а description of the special characteristics aud 
qualities of Dermatine is issued by the Dermatine C», 95, Neate- 
street, London, S.E. 


Calendar. —Somewhat belated, we have to acknowledge the receipt 
of a serviceable hanging calendar from the Peckham Manufacturing 
Co, whose representatives in this country are Messrs. Robert Black- 
well & Co. The sheets contain illustrations of the Peckham Com- 
pany’s manufactures of electric railway and tramway plant. 


Exports of Electrical Apparatus and Material. —The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instrumenta or 
machines, which are not separately specified) from Feb. 27 to March 5, 
with the ports of destination :— 

Africa—Alexandria, £95; Cape Town, £15,563 (including £14,449 
telegraph material); Durban, £191 ; East London, £31; Port Elizabeth, 
£86. Argentina—Buenos Ayres £386 (including £319 telegraph cable). 
Australasia— Adelaide, £279 ; Brisbane, £24 (telegraph material) ; Laun- 
ceston, £154 ; Melbourne, £4,903 ; Sydney, £1,243. Belgium Antwerp, 
£130. Ceylon —Colombo, £198 — China —Shanghai, £296 ; Tientsin, £21. 
Prance—Havre, £190. Germany—Hamburg, £200 (telegraph material). 
Greecc— Syra, £7. Holland Amsterdam, £131. India Bombay, £40 ; 
Calcutta, £946 ; Madras, £285. Jupan—Yokohama, £573. Spain—Vigo, 
£25. Sweden—Gothenburg, £23, Uruguay—Monte Video, £1,445. Total 
roe against £128,630 in the corresponding week last year (Feb. 28 to 

arch 6). 


PATENT RECORD. 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN & Co. 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any атай- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 

APPLICATIONS FOR PATENTS. 

NOoTE.— The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed, 


December 4, 1900. 
22,019. A. MErGRET. London. Improvements in storage batteries.“ 
22,021. J. VELLE and Taz Mercury Сүсгк Manoracturine Co. (LTD.). 
London. Improvemeuts in arc lamps.* 

22,022. A. J. Bourr. London. Improvements in or relating to secondary 
or storage batteries or accumulators. (L. Sauvan, France.) 
22,026. A. J. BOULT. London. Improvements in electric wave telegraphs. 

(American Wireless Telegraph Co., United States.) 
December &, 4000. 
22,068. A. C. Heap. London. Improvements in the construction of 
. instrumente fur the measurement of electrical energy. 
2098. J. W. GRAYDON and J. О. Eagstorrr. London. Improvements in 
| the production of electric light. 
22,118. J. BAXTER, O. CLARK and C. HiLLMAN. London. А new or 
improved endless electric conveyor for conveying tin plates from 
the bath of molten metal to a suitable or desirable place. 


22,142. E. S. HAGEMANN and V. PoULsEN. Strand. А new or improved 

telephony relay.* | 
December 6, 1900. 

22,182. Н. G. NrcHoLsON. London. Improvements in or connected with 
electrical contact-makers or switches, for use at the insulated 
junctions of sections of electrical tramways and railways, and for 
analogous purposes. 

22,196. THE British THomson-Houston Co. (Lrp.). London. Improve- 


ments in electric arc lamps. (E. Thomson, United States )* 

Tue British THomson-Houston Co. (Lrp.). London. Improve- 
ments in electric arc lamps. (E. Thomson, United States.)* 

W. J. GLOVER. Liverpool. Improvements in or relating to elec- 
tric cables or conductora. 

22,255. C. Kanno. London. Improvements in or relatiog to electric 

railways, tramways, and the like.* 

22,251. C. Kanno. London. Improvements in or relating to automatic 
electrical relays for operating pneumatic brakes in electrically- 
propelled vehicles and the like. 

December 7, 1900. 

London. Improvements in the electrolytic 


22,197. 
22,230. 


22,240. 
22,253. 
22,212. 


S. CowPER-CoLEs. 
refining of metals. 

E. T. Parker. Wolverhampton. Improvements ia and relating 
to electric switches for use in controlling motors. 

T. E. GAMBRELL and C. T. GaunnELL. London. Improvements 
relating to galvanometers, voltmeters, and like apparatus, 

22,273. C. T. GAMBRELL and Т. E. GAMBRELL. London. Improvements 
relating to electrical plug resistance boxes and like apparatus, and 
to switches therefor.* 

E. FLETCHER.  Birmingbam. Improvements in the means for 
suspending electroliere, electric lamps and the like. 

22,285. THE British THomson-Hovuston Co. (Lrp.). London. 

ments in current collectors for electric vehicles. 
United States.)* 

22,286. TAE British THomson-Hovuston Co. (LrD.) London. 

ments in electric switches, (ҮҮ. B. Potter, 


22,281. 


Improve- 
(S. B. Stewart, 


Improve- 
United States.)“ 


22,287. Тнв British Taomson-Hovuston Со. (Ітр.). London. Improve- 


ments in synchronizing apparatus for electric alternators. (F. T. 
Dow, United States.)* 
22,288. THe British THomson-Hovuston Co. (Lrp.). London. Improve- 


ments in means for attaching pole-pieces to electric machines. 
(H. G. Reiat, United States.)* 

22,290. S. G. Brown. London. Improvements in telephone and telegraph 
apparatus. | 

22,515. А. N. Tuorin. London. Improvements in manufacturing 

| laminated cores for electrical apparatus. 

22,916. W. J. GLOVER. Liverpool Improvements iu or relating to electric 
cables or conductors. 

22,550. W. M. Morpgy. London. Improvements in alternate current 
measuring and indicating instruments. 


SPECIFICATIONS PUBLISHED. 


Nors.—All Specifications can now be obtained at the uniform price ^f 
8d. each. 1 | 


WEBSTER. Clock-controlled electric switches. 

STEELE. Eirthing devices and safety fuses for electrical circuits. . 

FRAMPTON and MUIRHEAD. Perforators for use in conne:tion 
with automatic telegraph transmitters. 


25,215. 
25,282. 
25,546. 


25,396. BURNABY.  Electrically-propelled vehicles and perminent way 
therefor. | 
25,417. DELAVEAU. Electro-magnets. 


25,420. 
25,421. 
25,459. 
25,509. 
25,516. 


LAMME. Alternating current induction motors. (Date applied 
for under International Convention, May 24, 1892.) 

Lame. Alternating-current generators. (Date applied for under 
International Convention, May 24, 1899.) ! 

CADET and CHEVALLIER. Electrical contact apparatus for automatic 
signalling. 

Hovegs, SMITH and Burrows. 
electric wires. 

VEnIr rs LIMITED and STEELE. Resistance switches and automatic 
cutouts for starting, regulating and protecting electrie mo'ors 
and their circuits. | 

LUNDBERG and LUNDBERG. Method of fitting the covers of 
electric light fittings to their base parts. 

LaAMME. Current collectors for electrical machines. (Date applie 1 
for under Interpational Convention, June 5, 1899.) 

Werts Lightning arresters. (Date applied for under Inter- 
natio: al Convention, June 8, 1899.) 


1900. 

STEAD and Carr. Electric incandescent lamps. 

NoRTHEY and Evectri: Motive Power C». (Lrb.). 
ignition devices for internal combustion engines. 

Leg. Electric are lights or lamps. 

HOLLINS and AMENDT. Apparatus for electrically interlocking the 
doors or gates with the operative machinery of hydraulic or 
other lifte. 


Methoda or means of insulating 


25,622. 
25,740. 
25,741. 


164. 
182. 


400. 
435. 


Electric 


COMPANIES’ MEETINGS AND REPORTS. | 


Charing Cross and Strand Electricity Supply 
| Corporation (Ltd.). 


The annual meeting of this Corporation was held on Friday last, 
Mr. Јонх M. Garri presiding. 

The SECRETARY (Mr. E. Wilmot Seale) read the notice calling the 
meeting and also the certificate of the auditors. | ' 

The CHAIRMAN said: Owing to the enforced absence of our chair- 
man and vice-chairman I have assumed, at somewhat short notice, the 
position of chairman to-day. I feel in the circumstances that 1 may 
confidently ask you to perhaps extend to me a little more indulgence than 
otherwise you would do, as it is my first experience of the kind. I have 
the advantage, I hope and trust, of addressing a contented body of 
shareholders, for the position of the Company can be described as in every , 
way satisfactory. The commodity we sell—electricity—is one the demand 
for which is steadily increasing. The more it gets used the more people 
want it. We find that the longer we work a district the better are 
the results which are shown. Take our old district of St. Martin's, in 
which we started, and in which the Corporation from its inception has- 
carried on operations. Notwithstanding all these years of working we 
find, during the last year, that we had added nearly 14,000 lamps 
in thia one district; in the Strand district we have added nearly 
16,000—15,600, and in the districts of Holborn and St. Giles, a small 
portion only of which we supply, we have added another 7,000 lamps. A 
new demand has been springing up lately that also is promising, namely, 
for motor generators and heating apparatus During the year we have 
doubled our supply under these heads, and now that we are going down 
Fleet-street and tapping the great printing centre of London, we find 
the demand for power by this industry and the engraving industry 
decidedly sati-factory. In fact, we have been askei—and the Board are 
considering the matter whether we cou'd not follow the example of the 
gas companies and hire out motors and heating apparatus to consumers. 
l think it very possible that we may later on adopt this policy, and s9 
comply with the requirements of many in thes» industries, and | may add 


that this class of business is extremely valuable on account of the long 


hours that the motora and apparatus would be in use. If we pass now 
from the supply to the results we find, first, that the gross revenue is in 
the sime satisfactory state. The increase of gross revenue as compared 
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with the previous year is just below £16,000—namely, £15,962. This 
increase is half as big again as was that of last year over the preceding 
year, and it will, perhaps, give you an idea of the rate of increase 
of our business when I tell you that for the past year our gross revenue 
is double what it was as recently as 1897. Їп the three past years we 
have doubled our gross revenue. Now I come to the point which will 
probably interest you more, and that is the net revenue. I can imagine 
shareholders who have been listening to me asking how it ia that, if the 
demand is so satisfactory, the supply increasing, and the gross revenue 
larger, we cannot show & better net result—how is it that we propose to 
pay only the same dividend as last year, and that even in paying that we 
bave to fall back on some of the carry forward of the previous year? There 
are two causes for this, both of which were absolutely beyond our control, 
and one of which we have shared in common with every other electric 
company and gas company—namely, tbe enormoualy increased price of coal. 
Our contract expired in the first half of the year, and for the last six 
months we had to pay whatever was asked. And not only had we to pay an 
increased price, but the demand which caused the higher price to be obtained 
also caused a great scarcity of good coal, so that in effect we had to pay more 
for an inferior article, and we consumed more of the dearer coal than we 
should have done of the better coal. To show how serious this item is, I 
may tell you that but for this increased price of coal iu the latter half of 
the year we should have added between £7,000 and £8,000 to net revenue 
account. In other words, we have £7,000 or £8,000 lesa to net revenue 
account for the purpose of the dividend owing to that one item alone. The 
second difficulty that we had to contend with, and that also was a serious 
one at the time, although I am happy to say that all traces of it have now 
been wiped away, was the fire at the beginning of last March at our 
Maiden-lane station. For months we had to work without a pro 
switchboard—with a make-shift arrangement—and it is wonderful that 
we were able to carry on the business at all, and it reflects the highest 
credit on the engineer and the whole staff that they were able to 
carry us through with all their switchboard gone; but though they 
did it, the system of working was not economical. We had little means of 
getting the proper distribution of the current, and at times of high load 
we had to supply as much as 20 per cent. volts’ pressure in excess of the 
normal condition. This we did deliberately, because the Board felt that 
the true policy to adopt at such a crisis was not one of sparing and looking 
to an immediate loss, but of using every effort to keep up the reputation 
for quality which the Corporation had earned for its current. Notwith- 
standing the very eerious inconvenience caueed to many consumers during 
the first period after the fire, the number of customers we lost through 
that fire could be easily counted on the fingers of one hand. Another 
point I must not overlook, and which will be present in your minds, is 
that part of the capital called up recently is not yet productive, 
though in a very good way of becoming во; but though it is 
not yet productive we have had to pay dividends on it. I will 
now with these few remarks just glance through the report. It will pro- 
bably be interesting to you to know something as to how our stations are 
going on. Well, our chief steam-generating station at Lambeth is for all 
practical purposes fully occupied. There is no room for any more 
machiuery there, beyond some auxiliary plant, but nothing that will 
increase the output. At Short's Garden we have 1,500kw. in motor 
generators and 400kw. in batteries. This station was fortunately ready at 
the time of the fire. The increase in the businees to which I referred at 
the beginning of my remarks, in this district, in St. Martin’s, and in 
the western district generally, makes it imperative for us to have a new 
station in the neighbourhood, and we have acquired a site in St. Martin’s- 
lane, where we are in course of erecting a station, and I hope by the 
end of the year—in fact, I take it for certain—that the station will 
then be in full swing, and at the eame time we are availing ourselves of 
the site there to erect new offices. The accommodation for the staff, which 
has been steadily growing, has got cramped beyond all endurance, and we 
hope at our next annual meeting that we shall meet on our own premises. 
I am pleased to вау that within the last few days we have started the 
supply at Ludgate from the Ludgate station itself. We have already 
working at Ludgate-hill a plant of €O0kw., capable of supplying 
50,000 lamps. We аге pushing on with the Fenchurch.street station, 
and hope to be working towards the end of the year, and a!so the 
Bow station. Of course the Fenchurch-street station we cannot supply 
from Lambeth as we can the Ludgate station, but we are pushing on 
with the new station at Bow at the same time as we are completing 
the Fenchurch-street sub- station. We are also negotiating, and Í 
think the negotiations will turn out satisfactorily to us, for the 
acquisition of another sub-station to supply the south and mid-central 
portion of our City area. All these stations, and our present 
stations, will be linked up together, so that we shall have a supply 
from both Bow aad Lambeth, and at an emergency they will be capable 
of being linked up and helping each other. I do not know that there is 
very much more in the report which calls for explanation. The only point 
that I ought, perhaps, to say something about is the way in which we pro- 
pose to provide the dividend. We propose to pay a dividend for the year 
of 9 per cent., and for that purpose to diminish our carry forward from 
£4,500 to £3,485. I think the shareholders will agree with the Board that 
that is a proper course for usto take. It has never been our policy, and I 
hope it never will be, to divide up to the hilt. We have always thought 
it prudent to contemplate the possibility of emergencies arising when 
we should have a fund to fall back on t» equalise our dividends, 
and we have no hesitation, therefore, in recommending that this money 
should be taken from the carry forward and divided this year. I may 
mention that we are now supplying current in 166 streets in our western 
area, and in 55 etreets in the City. I now move the adoption of the report 
and accounts. 
Mr. LAURIE: Have you been able to make a satisfactory contract with 
regard to coal for the current year. We are told that coal has fallen some 


4a. or 58. per ton, and although it is likely to fall still lower, according to 
competent judges, still, perhaps, there would be no harm in making con- 
tracts at the present prices. Also you might perhaps give us а little 
idea how the new company is getting on. 

Mr. NEVILLE: I obeerve in No. 5 account —net revenue account —there 
is à sum of £1,337 for interest on temporary loans to December 31, 1900. 
Am I to understand from that that we have uot sufficient working capital 
and have been obliged to resort to the bankers in order to keep the Com- 
pany going? It would be better to use our own capital than to pay 
interest to the bankera. Some of our debentures are stated a3 5 per cent. 
debentures. In the present state of the trade of this country could not 
an arrangement be made by which the interest on the debentures was 
reduced, or a further issue made in lieu of the 5 per cent. debentures. I 
think that 4 per cent. would be an ample rate of interest for cebenturesa 
secured on the business of a company of this description. 

Mr. MAKINS: Is there any chance of protecting ouraelves in future 
against such a serious loss as that we have suffered by the fire in Maiden- 
lane, either by insurance or some other means? І think I heard that this 
fire was supposed to have been occasioned by а match. We seem to run a 
good deal of risk if а match can put us to the loss of over £6,000. Г 
should also like to ask if there is any chance of further capital being 
required by the Company, and, if so, how it is to be raised ? | 

The CHAIRMAN: We have this year concluded a contract for Welsh 
coal at а rate which, though not so favourable as that which was 
obtaining some 18 months ago, ia still a considerable improvement on 
what we have been paying. We hops at this time next year that we 
shall be able to tell you that we have had a saving of between £3,000 
and £4,000 in the net cost of coal, It is true the price of soft coal has 
fallen considerably, but not the price of Welsh coal, which i3 the coal we 
use. Mr. Neville inquired about the temporary loans, and in his further 
remarks supplied his own answer. It was because of these 5 per cent, 
debentures being paid off that we obtained those loans. The debentures 
are all paid off now, and we have no debentures in this Company at the 
present time. As to insurance, the station at Maiden-lane was insured, 
but as the result of the fire we have learned something as to the 
proper distribution of insurance on the various items. We found that 
while we were more than covered by insurance for most portions of the 
buildings and machinery, we were far from being sufficiently covered 
as regarded the switchboard station and mains. 

The motion was then carried unanimouely. 

Resolutions approving of the dividends set out in the report, of the ic- 
election of the retiring directors (Messra. W. F. Fladgate and Richard 
Chadwick), and of the re-appoint ment of the auditors were then carried. 

One thousand guineas was voted as remuneration to the directors. 

Mr. LAURIE: I thank the Chairman for his reply about the coal 
and I should like to say that from accounts I have received from reliable 
sources in the country, I understand that through the wholesale blowing 
out of furnaces and the contraction of trade, we may expect a considerable 
drop in the price of Welsh coal. I understood the chairman to say, we 
should probably be raising further capital, and that we should have a 
scheme laid before us shortly. I think, in the present state of the 
market, and with the demand for this class of security, I should not, 
with all due respect to the Board, delay the matter too long. J think 
that the present, or the next few weeks, would be a fitting time for 
issuing the new capital, particularly if it is to be a high-class security, 
such as debenture stock. I now wish to propose a vote of thanks to the 
chairman, directors and staff of the Company, 

The resolution was с uvunimously, and the chairman, Mr. Wilmot 
Seale (the secretary) and Mr. W. Н. Patchell (engineer-in-chief) having 
responded, the proceedings terminated. 


Metropolitan Electric Supply Со. (Ltd.). 


The fourteenth ordinary general meeting of this Company was held 
on Tuesday, under the presidency of Mr. W. Harrison Cripps. 

The SECRETARY (Mr. E. Cunliffe Owen, C.M.G.) read the notice 
calling the meeting and the report of the auditors. The report of the 
Directors was taken as read. 

The CHAIRMAN said: In rising to move the adoption of the report 
and accounts I will begin by going over the capital expenditure. At the 
end of 1899 it amounted to £1,244,254, and at the end of last year it was 
£1,417,000 odd—that is to say, there was an increase during the year of 
£173,000 odd in our expenditure of capital. This money has chiefly been 
expended upon two principal items in our undertaking. A considerable 
amount of it has been spent at Willesden in developing our machinery, aud 
also on the general plant, bat that I will refer to later on. The remainder: 
of the amount has been spent in the alteration of our system from alter- 
nating to the continuous current. Аз you kuow, we decided upon this 
policy some two or three yeara ago, on the ground that the working by the 
continuous current was very much more economical than working by 
alternating current. At the present time this change has nearly been 
completed in our mid-London area, and we are at the present time laying 
down cables in the south portion of our west London or Marylebone 
area, We had great hopes that that portion might be completed before 
next winter, so that we should be able to supply the continuous current 
during next winter; but we fcund that there was so much delay in 
obtaining the necessary consents for extending our Manchester-square 
station that I аш afraid it will be impracticable in the forthcoming 
winter actually to work through the new mains; but there is no 
doubt whatever that they will bs in working order very soon after that 
time. Another item of expenditure has been on our office. We were 
under great disadvantage before in our small leasehold premises at Baker- 
street, and a good opportunity having oc-urred to buy what is practically а 
freehold house in Stratford-place at the small ground rent of £5 a year to 
the City of London we thought that it was a good investment of our money. 
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As to the way in which the capital was raised for this expenditure, I may 
вау that we first issued £125,000, the remaining portion of the 3} per cent. 
debentures ; and when I remind you that we were able to issue those deben- 
tures at what was, after all, rather a bad time in the financial market 
at £96 for each £100 debenture, and when I see this morning that those 
debentures stand in the market at from 98 to 99, I think it shows that the 
credit of this Company is exceedingly good. The remaining portion 
of the money — £150,000 of new capital—has been raised by the issue 
of the remaining portion of the shares—15,000 ; and in deference to 
the widely-expressed wish at the meetings last year and in the previous 
year, the Directors decided that they should be issued to the.shareholdera 
at par value, which was accordingly done. I now turn to the revenue 
account of the year. The gross revenue of the past year was £209,420 ; that 
is an increase of 250,000 upon the revenue of the previous year. The 
cost of generation was £106,000, or an increase of £15,000 odd over the cost 
in the previous year. This additional cost is largely due to the price of coal. 
Notwithstanding this we have been able to increase the dividend from 5 to 
6 per cent. The price of coal, as you all know, rose very largely, especially to- 
wards the latter half of the year. We, fortunately, at that time made very 
short contracte, which we were able to renew at the beginning of this year for 
a short period at a very much better price than we should have been able to 
do had we taken a long contract, and there seems to be every prospect that 
we shall be able to renew it on even more favourable terms for the remaining 
portion of this year. The repairs, as you see by the accounts, have come to 
rather a large amount, but this, I think, is chiefly explained by the way 
we were bound to use our stations in the year 1899. To get a sufficient 
amount of electricity all those stations had to be worked at high-pressure, 
with the result that а good deal of damage was done to our chimney shafta, 
boilers, &c. ; but these have all beea put in first-rate order now, which 
accounts for the large item of repairs. There is another point which I 
think will interest you. Last year we spent £2,215 in buying current, but 
this year the total amount of current that we bought was £25. I thought 
it would be interesting to you to know that ; aud I may say that at the 
present tim» we have а large amount of superfluous machinery, which will 
produce quite as much current as we are at all likely to want at present. 
I now come to law costs and parliamentary expenses. Last year they 
amounted to something over £1,900, but this year, I am glad to say, that 
they have only been а little over £170. Further than that, there was the 
action that was brought against us last year—an important matter—in 


connection with what they call Rucker's patent ; that action was brought. 


against the united companies to restrain us from using our transformer 
system. It was heard before one of Her Majesty's judges, and was 
eventually decided in favour of the companies. What is, perhaps, 
I was going to say, even rather more exceptional than anything else, we 
actually got some of our law costs returned from the solicitor on the other 
side. I thought that that would appeal to you as something novel, We 
have set aside this year 214,000 for depreciation. That is theamount which, 
after very careful consideration last year with our auditors and advisera, 
we found, working automatically, and being gra dually increased year by year, 
would give us а very substantial and efficient reserve for what we should 


want at the end of our concession. I may say that practically we have 


already set aside £100,000 for reserve. It is true that £22,000 is not 
shown in the accounts, as that amount ha; beeti written off, but when we 
transfer this £14,000 to the depreciation and reserve fund we shall have 
£78,000 invested, and not invested in this company, but in first-class 
securitiés outside ; so there it is for us at any time as a valuable asset that 
can be realised. Our progress as regards the increase of lamps during the 
year has been very satisfactory. We have added no less than 70,000 lam ps 
during the year, and I may say that in the weekly applications we have, 
no fa ling off is shown ; and if you look at this diagram (indicating a chart 
suspended against the wall) you will see the gradual, in fact, the regular 
rise, that there has been year by year, which really shows our increase of 
business. I now want to refer for a moment to Willesden. Of courae, in 
order to meet this rapid and steady rise in our business, it has been neces- 
sary to extend, and extensively extend, the machinery at Willesden. We 
have at the present time three of those magnificent Westinghouse engines 
(which many of you have seen) working there, and we have in course of 
erection, to be completed by the middle of this summer, another two 
engines of the same capacity. That will give us at Willesden alone a 
capacity of 12,500 H P., which in itself is sufficient to supply 500,000, or 
nearly 500,000, lamps connected. Taking that in conjunction with our 
London stations, which are kept in a most perfect state of efficiency, you 
will see that we have not only sufficient power for our supply, but a most 
adequate reserve. That leaves the rather hard-and-dry figure part of the 
report, and we now come to what is referred to ia paragraph 6 of the 
report —namely, our negotiations with the Marylebone Vestry, or the 
Borough Council, as it has now become; aud I do not think that 
I ought to neglect this opportunity of drawing your attention to 
what those negotiations were, and what our relationship is with this 
body. I may remind you that in 1882 and 1888—‘wo years of 
electric lighting acts—the vestries were given the firat choice whether 
they would undertake the supply. At that time, although electric 
lighting was an engineering success, it had been by no means proved 
that it would certainly be a commercial success in London. The Mary- 
lebone Vestry, having considered the matter thoroughly, were afraid to 
undertake the risk; they thought it too great. What did they do? 
They encouraged this Company to come in. We got our bill with their 
sanction, and also with the special agreements they made with us, which 
gave us rather leas favourable terms than the ordiniry electric light- 
iog acts. When we first started we had to doa great deal of pioneer work, 
with the result that after some years’ working, we were still paying no 
dividend. Then, worse than that, we had an injunction against us for a 
nuisance arising from our engines, and it was only with the greatest diffi- 
culty that we got over that crisis. It meant renewing a considerable 
part of our machinery, and to do that we had to raise more capital and 


à 


at that time not under very advantageous terms, But, gentlemen, when 
in 1898 we began to pay a fair dividend, the Marylebone Vestry, having 
withheld their hands all the time we were in difficulties, said, now that 
the Company is making a profit, the time has come for us to apply to 
Parliament to comp2te with them. They applied to Parliament; 
they brought evidence before one of the Parliamentary Committees 
and their bill was thrown out. I must tell you that that put us 
to great expense. However, not satisüed with this, they in the 
following year brought in a second bill to compete with us. That 
shared the same fate as their other bill. After that they thought that 
they would negotiate with us to see if they could buy our concern at 
some cheap rate. The negotiations, however, came to nothing at that 
time, but they were renewed last summer. The Directors appointed a 
small committee of their number, and the Marylebone Vestry also 
appointed a committee, and there were several conferences between us, 
And I may aay that all this was carried on by the members of the Marylebone 
committee with the utmost courtesy and straightforwardness in every way. 
We eventually came to what I believe wàs a fair and just provisional agree- 
ment to sell the Marylebone portion of the undertaking to the then Mary- 
lebone Vestry. The agreement was provisional in this sense —that we, the 
Directors, could not conclude the agreement, without the sanction of the 
shareholdera, and, therefore, if the provisional agreement had gone on we 
should have come to you for your sanction. The Marylebone committee had 
also to make the agreement subject to the sanction of the Vestry. Lastly, 
the agreement was subject to the figures we brought before the Vestry 
being verified by an independent accountant appointed by themselves. This 
provisional agreement was brought before the Veatry on Aug. 5, and it was 
passed by а very large majority ; but а month later, when the minutes 
had to be confirmed, the Vestry changed their minds, or were influenced, 
and they refused by а small majority to confirm the minutes 
agreeing to the provisional arrangement as to purchase, with the 
result, of course, that the agreement fell through. We have done 
our best to work amicably with the local authorities; we have 
tried our beat to come to terms with them, aud we have not suc- 
ceeded ; and now I can only say that th» Directors intend to offer the 
most strenuous opposition they can, and to do their best to throw out the 
competing bill which the Marylebone Vestry have in Parliament this year. I 
will not waste your time by saying anything about the general question as to 
rate-aided trading—we all have our views of that; but I am confident 
that it could never have been thought poasible, when the electric 
lighting acts were contemplated and passed, that we should have 
trade rivals in the vestries. The powers of -supervision given to 
veatries by Parliament or acquired by agreement are very stringent. They 
have powers which they use; and we should not miud those powers if 
they were exercised by апу independent authority, but if they were exer- 
cised by the vestries trading against us, it would be unfair. They wat ah us 
in the moet jeslous way. We have our chimney-stacks constantly 
observed, we have our voltage teated, and we have our mains examined. 


Not only that, but they have an electrical specialist, who has power to 


come into our works at any time, which he constantly does. He is 
entitled to look around. He sees many of our new devices and experimente, 
and he prys into what I may fairly call our trade secrets. If the 
Vestry had the power to supply in competition with us, what is to prevent 
this knowledge which he acquires from being used for the benefit of our 
rival? Undoubtedly it woald be so used. Further than that, according 
to our act, we cannot lay a new main, we cannot connect a single customer 
without giving noticesjvarying from two days to a month to the Vestry, 
who have the right, if they like, to withhold their consent. When 
they become trade rivals with из they will have this knowledge, 
and they will вау: Here is a customer waiting to be connected” ; and 
they may say to him: “ Why wait for а month to be connected by the 
Company? We will connect you to-morrow.” They have the means of 
knowing all our customers, and exactly what we intend to do. We do not 
fear competition. Of course we would rather be without the worry and 
annoyance of competition, and we believe that it would be much better for 
all parties concerned if we were allowed to develop our concern to the best 
advantage during our comparatively limited concession, But if we are to 
have competition let it be fair and open. Let us be competed with by 
another company who are under the same obligations as we are as to the 
notices they give, as to restrictions, and, above all, as to the time of the 
concession. That, however, is not the competition that we are threatened 
with. We are threatened with competition by this Vestry or Borough 
Council clothed with these extensive powers of supervision given to them 


by Parliament. I do not call that competition; I call it confiscation. I 


can only say, in conclusion, that I never can believe for a moment that a 
Parliamentary committes will sanction such a scheme, inflicting, as it 
would, a blow upon free and independent trading, which I consider to be 
the life and sul of commercial enterprise in this country. I now move 
the adoption of the report and accounts. | . 

Sir JAMES PENDER, Bart., seconded the motion, which was carried 
unanimously. 

The Hon. J. B. Lubbock, Sir James Pender, Bart., and Mr. J. Carr 
Saunders, the retiring directora, were re-elected, as were the auditors. — 

An extraordinary meeting was held subsequently, at which confirm stion 
was given to the special res lution passed at the meeting on the 19th ult., 
approving the bill conferring further powers on the company. 

A vote of thanks terminated the proceedings. 


Chelsea Electrictity Supply Co. (Ltd.) 


The annual meeting of this company took place on Wednesday, under 
the presidency of Mr. Irvine CouRTENAY, chairman of the company. 

The SECRETARY (Mr. 5. J. Cluer) read the notice convening the 
meeting and the report of the auditors. The directora’ report was taken 
as read. : 
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The CHAIRMAN said: The dividend recommended on tbe ordinary 
shares is 54 per cent. for the year being 4 per cent. lower than that 
paid for the last few yeara. This may have been anticipated by you in 
view of the high price of coal. But notwithstanding that we have had to 
pay over £1,800 more for coal than we should have paid had the previous 
year's pricea been maintained, this circumstance alone would not have 
lowered the dividend. Three causes have operated to bring about thie. 
The increase in the price of coal, the diminution in the amount of revenue 
per unit sold resulting from the reduction in price to consumers who take 
the supply at 200 volts (a decrease amounting to 4d. per unit on 
the whole supply, or close upon £3,000), and the unusually light 
weather in the first and last quarters of the year 1900, which 
we estimate to have diminished tbe revenue by more than £1,000. 
The reduction of price introduced with the maximum demand” system 
of charging has been gradual in its effect, as it comea into force only when 
& consumer takes the supply at 200 volts—our original supply having been 
at 100 volts ; and, although the system bas been in ше for little over & 
year, it has already resulted in bringing on a number of small but regular 
consumers, whore consumption will be really more remunerative at a low 
price than is that of the more wealthy consumer at the higher price —I 
mean tke consumer who uses the light regularly for long hours, and is prac- 
tically always in town, such as the smaller houreholders and tradesmen ; 
indeed, the lamps fixed by the smaller customers in the less important 
streets have, as a rule, a far better earning capacity than the lamps fixed 
in houses in the more fashionable districte, for in the latter case many of 
the houses are occupied for only а few months in the year, and the light is 
used irregularly. A further reaton for our belief in the success of the 
system lies in the fact that ia this short time there is an increase in the 
units sold per lamp—only of balf a unit, it is true, though that amounts 
to something on nearly 150,000 lamps, and that this fore-hadows a more 
substantial increase in the future, as the advantages of the system become 
better known. - The reduction in price was absolutely necessary in order 
to develop our business and compete seriously with gas. A large propor- 
tion of our customers being now supplied at 200 volts, it has been found 
unremunerative to continue to supply others at 100 volts, as the distri- 
bution at that pressure is more wasteful, and we bave to keep special 
machinery going for the purpose. We have, therefore, felt obliged to give 
notice of our intention to raise the price for the 100-volt supply to 7d. 
The cost of production bas remained about the same, with the exception of 
the increase in the cost of coal, and some slight reductions in the cost per 
unit under other heads. There has, however, been a further reduction in 
the actual weight of coal burnt for each unit generated, and we are atill 
testing appliances for greater economy of coal consumption, while the price of 
the Welsh steam smokeless coal is falling. The equipment of the Alpha- 
place works has been completed, and we now have a convenient and efficient 
generating station which is yielding excellent resulte. The plant has given 
very little trouble, and has teen maintained in a high etate of efficiency. 
The workshops which have been provided in the same building bave 
been found to be exceedingly useful. A large amount of repeiring and 
construction work has been carried out at a considerably lower cost than 
formerly. The new sub-station at Milner-street is equipped and working. 
The company now possesses all the necessary distributiog sub-stations 
for dealing with the increase in the demand for a supply of electricity for 
many years to come. Several important extensions of the mains have 
been carried out, and the company is in a position to supply electricity 
at short notice to premises situated in any part of the area of supply. 
The number of lamps added during the year was 16,110, which is about 
the same number as were added during the previous year (16,280), and 
the number of customers connected up was 371, comparing with 274 in 

‚ the previous year. The fact that in order to obtain the eame total 
number of additional lamps it is necessary to connect on a larger number 
of customers is, in a way, à good sign, as it indicates the bringing in of a 
more remunerative class of customer. I hope that we shall increase this 
class of customer, because it is an absolute necessity that we should 
increase the low average of the number of units consumed per lamp. The 
capital expenditure is nearly £22,000 less than that of 1899. £3,000 has 
been added to renewals and depreciation, and the amount received on 
account of premium up to December last on the new issue of shares has, 
after some deductions, been carried as before to reserve. Ia 1898 we 
obtained an Act of Parlianent giving the Chelsea Company powers to 
purchase compulsorily certain lands and properties for the purposes of its 
business, and we shall have to invest a substantial sum before the end of 
this year in acquiriog these properties, which we estimate will give us 
sufficient space tor all buildings necessary for the supply of current to the 
whole of the borough of Chelsea. I now move tbe adoption of the report 
and accounts, and that the dividends therein set out be approved. 

Major-Gen. C. E. WEBBER, C.B, seconded, and, after some further 
remarks from the chairman, in reply to shareholders, the motion was 
carried, with three dissentients. 

The retiring directors, Mr. Nugent Daniell and Mr. George N. Marten, 
were re-elected, as were also the auditore, Messrs. Cooper Bros. 

i А be of thanks to the chairman and directors brought the meeting 
о а close. 


Notting Hill Electric Lighting Co. (Ltd.). 


The eleventh annual report of the directors of this company deals with 
the year to Dec. 31 last. Expenditure on capital account bas been increased 
during the year by £27,639. 9s, Ad., and now stands at £164,990. 2s. 11d. 
The capital items for the year were £12,198. 16s. 114. for new mains, 
£3,336. 15s. 6d. for freehold property, £3,177. 14s. 5d. for buildings, and 
£8,282, 28. 9d. for machinery for equipping these stations. To provide 
capital for this expenditure the balance £19,000 of debentures was issued, 
and’ the capital incrcased by £100,000. Of this fresh capital 2,200 £10 
shares have been issued to shareholders at £2 per share premium, 


The following table shows the progress of the company :— 


Year. No. of lamps. Profit. Year. No. of lamps. Profit. 

1891 ... 6,056 £554 18 6 1890 .. 25,716 ... £4,736 9 8 
1892 9,438 112 6 1,1897 ... 55,000 ... 6854 1 2 
1895 12,153 1481 7 1 | 1898 ... 46,066 ... 7,261 15 7 
1894 ... 15,669 ... 2,101 17 8 1899 59,154 ... 10,560 17 4 
1895 ... 20,507 .. 5,227 14 10 | 1900 68,605 .. 9,856 0 0 


The number of consumers is now 1,191, and of these 91 per cent. are 
supplied at 200 volts. | 

For the first time the net profit shows а decrease, notwithstanding that 
the gross revenue showed an increase of 10 per cent. This is accounted for 
by increase in expenditure for coal (£1,000), and by the expenditure of . 
£1,200 on repairs to accumulators, which involved the entire renewal of 
one set of batteries. Moreover, in May the directors found the new works 
in Wood-lane would not be ready for the winter supply, and had to refuse 
fresh supply contracts, the result being that the fresh capital expenditure 
die unproductive, and the increase in the number of lamps was only 
9,400. 
It was estimated that the coat of the new generating station at Wood- 
lane for supplying current wholesale to the Notting Hill and Kensington 
companies jointly would be £100,000, and this estimate has not been 
exceeded. These works are now approaching completion, tbe machinery is 
running, and the tests having proved satisfactory, tome current is being 
supplied to the respective companies. | 

The premium from the issue of shares and debentures during the year 
amounted, after deducting expenses, to £4,257. 17s. 7d., and this has been 
added to £742, 28. 5d. out of current revenue (making £56,000), and this 
has been transferred to depreciation, renewal and reserve, bringing that 
account up to £11,000. Although the expenditure on accumulators might 
have been taken from this fund, that charge has been made against the 
revenue for the year. Of the remaining net profit, after paying interest on 
debentures and new ordinary shares, depreciation, &c. (£7,444. 14s. 83.) the 
directors recommend the payment of the usual dividends of 6 per cent. on 
both the preference and ordinary shares (absorbing £5,670). £887. 7s. 4d. 
(one-half the balance) is credited to the founders' shares, and the other 
half to the ordinary and preference shares, making the distribution on 
both 7 per cent. for the year, with £1. 12s. per share on the founders’ shars. 

The directors place on record their appreciation of the services of the 
engineer and manager, secretary, and staff generally. 


CHARING CROSS, EUSTON AND HAMPSTEAD RAILWAY CO.—At a 
special meeting on Monday resolutions approving the company’s bills for 
conferring further powers and authorising agreements with the Brompton 
and Piccadilly Circus and the Central London Railway companies, 
empowering the company to extend their authorised railways to Highgate 
and Victoria, authorising agreements with the Midland, the Central 
London, the Baker-street and Waterloo, the Brighton, and the Victoria 
and Pimlico Railway companies, and the South Eastern and Chatham 
Railway ‘companies’ managing committee, and for incorporating and 
conferring powers on the, Finchley and Hendon Tramways Co., were 


EDWARDS’ AIR-PUMP SYNDICATE (LTD.)—The report of the dis egtars 
for the year ended Dec. 31 states that the royalties booked during the 
12 months showed an increase of over 32 per ceot. on the previous year. 
The revenue for 1899 amounted to £35,219, and for 1900 £4,266. The 
ordinary expenditure shows a reduction of £126, but extraordinary 
expenditure in respect of testing and alteration of jet - pumps, and in com- 
plying with the requirements of foreiga Governments in respect of 
patents, &c., was responsible for an increase of £164. "The value of the 
test referred to is demonstrated by the fact that during the past year the 
jet-pumps booked exceeded by four times the number booked in 1899. The 
balance on the revenue account for the year amounts to £1,634, and, 
adding the £633 from last year there is £2,267, which the directors propose 
to traosfer to sinking fund account for redemption of cost of acquiring 
patents (£1,000) aud to pay a dividend of 5 per cent, on tke called-up 
capital, leaving £374 to be carried forward. | 


NATIONAL ELECTRIC SUPPLY CO. (LTD.) — The annual meeting of this 
company was held last week. The chairman (Mr. J. Booth) said he was 
disappointed that they were not able to recommend a larger dividend. 
They had done considerably more business, they had paid off the whole of 
their loans and debentures, so that everything now belonged to the share- 
holders, and the company was never in so sound and prosperous a position. 
Had it not been for their having bad to pay more than double the price 
for c.a), their cost per unit generated would have come out lower than 
ever before, and that in spite of the fact that their assessment for rates 
had during the year been more than trebled. The dividend would there- 
fore be, instead of 88. a share, 6s. The extra amount they had paid for 
coal and the extra rates amounted to nearly as much a3 would have 
paid a further Зз. per share. Their prospects for the new year were very 
promieing. Tbeir more efficient machinery was getting to work, and they 
had already obtained several very large new consumers. Their new engine 
and boiler house was nearly completed and ons of the two new 8.0 H. P. eet 
was now running. They expected to have the other set going this month. 
They should then atill have room for four larger sets, and he thonght it 
would not be long before they would be required. The total capital of 
the company was now £184,045, of which £105,568 has been subscribed, 
leaving a balance of £79,376 to be issued as required in 4 per cent. prefer- 
ence shares, They had heard nothing from the Corporation about the 
electric tramways, although they had offered to supply current on excep- 
tionally favourable terms. 4 per cent. for the year was declared on the 

reference, and 38. 6d. on the ordinary shares, which, with the interim 
dividend, equale 6s. per share for the year. 


762 


THE ELECTRICIAN, MARCH 8, 1901. 


NEWCASTLE ELECTRIC SUPPLY CO. (LTD) —The annua meeting was 
held last week. The chairman (Ald. T. Gibson) said the profit for the past 
year was £8,749, against £6,501 for 1899, an increase of about 36 per cent. 
After adding £1,811 from last account the available balance for dividend 
was £10,605, against £7,495. The directors proposed dividends of 5 per 
cent. on the preference and at the rate of 8 per cent. on the ordinary 
shares. There now remained unissued 10,000 ordinary and 6,250 prefer- 
ence shares, which would be offered to the shareholders during 
the autumn on the same terms аз last iasue. They had expended 
during the ye: £15,997 on Pandon Dene in further plant. They 
had hal to increase the condensing plant and to add a cooling 
tower, which had been found necessary to minimise the steam from the 
` condensing plant. The cooling tower was working satisfactorily and giving 
good results. Meters and transformers cost £2,504, and they had added 
two continuous-current 500kw. machines. The greatly increasing demand 
for power in the town could not be supplied from the alternating plant 
tbat they started with. The capacity of their plant was equal to supplying 
90,000 8-0. p. lamps, and they were supplying at present 75,000 to about 1,160 
customers, Thepower station taken overat Wallsend had cost them £74,696. 
and this would enable them to supply the Wallsend and Walker Union 
Gas Co.'s district, and their own extended wants at Gosforth, Willington 
Quay, &c. With a view to further extension of works, the directors had 
secured a site of ll acres at Carville, by the river Tyne, at a cost 
of £22,000, the vendor taking shares at £1 premium for the purchase 
price. They had laid during the year 5 miles of mains, and had now 
about 31 miles of mains in the town. 


NORTHALLERTON ELECTRIC LIGHT AND POWER CO. (LTD.)—The 
directors’ report for the past year was presented at the annual meeting on 
Wednesday, and showed an adverse balance of £475. 17s. 5d. During the 
year the demand for current by priva'e consumers had greatly increased, 
and had necessitated a large extension of the works and alterations and 
additions to the plant. It was estimated that the consumption for private 
lighting and motors for the next quarter would be over 10,000 units. The 
contract with the District Council had proved a heavy loss, and the 
directora felt it their duty to give notice to the Council to terminate in 
May. The directors had beenfhampered by the want of sufficient capital, 
as the shares and debentures were not taken up by the public. 


NORTHAMPTON ELECTRIC LIGHT AND POWER CO. (LTD.)—At the 
annual meeting, last week, the chairman (Mr. F. H. Thornton) eaid the 
year had been one of considerable progress. The equipment of 5,696 8 с.р. 
lamps had been connected, compared with 6,000 odd last year, and the 
mains had been extended a considerable distance. The number of con- 
sumers bad also satisfactorily incressed, The number of motors had 
increased from 14 to 18, and to 61 H.P. against 54 H. P., while 15,000 units for 
motor power had been used againet 5,700, so that the use of electric current 
for motor power had been almost trebled. Owing to the increased cost of 
coal and the unexpected delay in the delivery of macbiuery. their plant 
had been working uneconomically, with the result that no Improvement 
could be recorded so far as net revenue was concerned. Dividends on the 
6 per cent. and 5 per cent. preference shares, and 2 per cent. on the ordinary 
shares were declared. | 


OXFORD ELECTRIC CO. (LTD.)—The report of the directors for the year 
ended Des. 51, states that the profit, including £73. 108. from last year, 
amounts to £5,125. 5з. 8d. After providing £1,965. 104. 11d. for deben- 
ture and other interest, and writing off £254. Os. 11d. on account of hire 
purchase installations, there is availalle £2,905. 11s. 10d. A dividend at the 
rate of 5 per cent. per annum (absorbiog £2,500) is proposed, and £250 is 
added to reserve and 1enewal of plant, leaving £155. 118. 10d. to be carried 
Since the last report the equivalent of 3,722 8 c p. lamps have been con- 
nected to the mains. The exceptional cost of coal and in the price of 
materials generally acted unfavourably on the cost of production. Not- 
withstanding the reduction in the price of current from 7d. to 6d. per 
unit, the revenue shows an increase of £336. 48. 2d. over the precediog 
year. There is every reason to anticipate that the rate of increase for the 
current year will exceed that of 1900. The capacity of the sub-station at 
North Parade has been doubled, and the distribution mains have been con- 
siderably extended. To provide for new plant and other capital expendi- 
ture during the year the directora are issuing 2,500 shares at par. 


RICHARDSONS, WESTGARTH & CO. (LTD.) — At a meeting on Tuesday. 
the Chairman (Sir C. Furness, M. P.) said the company had been established 
to carry on the business cf marine, electrical and mechanical engineers, &с. 
Their extensive business included an electrical department, the company 
being the sole representatives in this country for Messrs. Brown, Boveri & Со. 
They had on hand large contracts for electric lighting and power plante. The 
amalgamation of the businesses of Thomas Richardsons & Sons, Sir Chris- 
topher Furnexa, Westgarth & Co., and William Allen & Co., had been attended 
with the best results. Their works were occupied to their full capacity, 
aud the prospects of the combination were very satisfactory. The work of 
extending the electrical and boiler shops at Hartlepool was in progress, and 
would lead to greater economy in production. The amalgamated under- 
takings constituted the greatest marine engineering concern in the world. 
The shareholders might rely upon it that the directora would not be found 
Wanting in regard to the application of electricity to the several industries 
in which the company was interested. The twentieth century, it was 
acreedl, was to be the age of electricity, and the developments of electrical 
science would be closely watched, and their apprentices would have an 
opportunity of attending technical instruction classes, and in every other 
way be fitted to qualify themselves to meet the keen competition of 
America and Germany, The old days of rule of thumb were over and the 
present was the eia of scientific knowledge and technical skill, 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— — 


BRITISH ELECTRICAL MANUFACTURING Co. (LTD.) — Registered 
Feb. 28, with a capital of £10,000, in £1 shares, to acquire the business of 
J. D. F. Andrews & Co. (Ltd.), aud to carry on the business of electrical 
engineers and manufacturers, electric light contractors, electricians, engi- 
neers, suppliers of electricity for all purposes, &c. The subscribers include 
D. R. Broadbent (electrical engineer), and N. Knowles (clectrical engineer), 
each with 250 shares, 


COOKE'8 PATENT TRAMWAY SYSTEM (LTD.) — Registered on March 1, 
with a capital of £5,000, in £5 shares, to acquire provisional patent 
No. 16,356 (1900) granted to H. J. Cooke and M. Ebrenfeldt, to construct, 
erect and maintain railways, hydraulic and electrical works, &c. 


ACCUMULATOR INDUSTRIES (LTD.)—The annual return to Jan. 14 
gives the capital as £10,000, in £1 shares, 5,534 of which have been taken 
up; £1 has been called up aud paid on each of 584, and 5,000 are 
considered as fully-paid. No mortgages or charges. 


ACCUMULATOR SYNDICATE (LTD.)—The annual return to Dec. 30 gives 
the capital as £350,000, in £1 shares, all of which have been taken up. 
£1 рег share has been called and paid on 5,000 ordinary shares and 25,000 
are considered as fully paid. 

AFRICAN TRANSCONTINENTAL TELEGRAPH Co. (LTD.)—The annual 
return to Dec. 28 gives the capital as £300,000 in £1 shares, 170,300 of 
which have been taken up. £1 has been called up on each share, and 
£169,305 has been received. 


ELECTRIC LIGHTING AND TRACTION CO. OF AUSTRALIA (LTD.) — 
According to return to Jan. 21 the capital is £300,000, in £5 shares 
(30,000 preference), of which 4.834 ordinary and 20,000 preference have 
been taken up. £5 per share has been called up on 2,003 ordinary and 
20,000 preference, and £110,015 has been received. £14,155 ia considered 
as paid on 2,831 ordinary shares. Mortgages and charges £65,000. 

ELECTRIC RAILWAY, TRAMWAY, AND CARRIAGE WORKS CO. (LTD.)— 
According to the annual return to Oct. 17 last the capital ix £150,000, in 
£5 shares, all of which have been taken up and paid for in full. No 
mortgages or charges. 


CITY NOTES. 
— 


MEMORANDA.—Bank rate 4 per cent. (since Feb. 21, 1901). Price of silver 
284d. per oz. (March 7). Consols (2$ per cent.) 968 - 961 for money, 
964 —97 for account ; 24 per cent. 96—964 (March 7). Consols Pay Day 
April 3. Stocks and Shares Continuation Days, Mar. 12 and 26, Ticket 
Days, Mar. 15 and 27; Pay Days, March 14 and 28 ; Mining Share Carry- 
over Days, Mar. 11 and 25. 


ANTWERP.— A company called the Société Nouvelle du Centre d'Anvers 
bas been formed in Autwerp with a capital of £20,000 to establish 
electricity generating works. 


BROMPTON AND KENSINGTON ELECTRICITY SUPPLY CO. (LTD ) — The 
directors are making au issue of 8,000 7 per cent. cumulative preference 
shares of £5 each at £8 per share : £53,750 of the receipts will be applied 
in paying off the 44 per cent. debenture stock at 1071. 

СІГҮ OF LONDON ELECTRIC LIGHTING CO. (LTD.)—Subject to audit, 
and after making due provision for depreciation, it has been decided to 
recommend payment of the full dividend on the preference shares, and to 
carry forward about £11,350. 


— — —— е 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


| 8 N AGGREGATE. 
Week 

Line. | ended 2 Р. "Dec. V ooo o ne 
| 8 wee Amount. or Dec. 

1901 | £ £ £ | £ 
Aberdeen Corporation. . Feb.23 | 548  85| 38 25,850 + 3,405 
Birmingham Tramways.. Mar. 2 | 4,159 + 22 8 32,016 442 

„Blackburn Corporation.. e esi ju Mc c. wees 
Blackpool Corporation... Feb. 28 189 4 30, 48 29710 + 7,826 
Blackpool and Fleetwood Mar. 2 139 — 38 9 1228'- 62 

Bolton Corporation „ 3 1,2799 e 48 65.557 .. 
Bradford Corporation... „ 5 797 + 411| 48 29,559 11,020 
Brisbane Tramm Jan. 16 | 2,096/+ 250 2 3,991 + 433 
Bristol Trams & Carriage Mar. 1 | 3,671/+ 28 9. 22113 |+ 8,776 
Buenos Ayres& Belgrano Feb. 3 | 2,745/+ 411] 5 13,793 |+ 2,0C0 

Carlisle Trams. Co . . Маг, 2 122 - 9 975 ae 

Central London Railway! „ 26,023 9| 54,807 s 
City & South London Ry. „ 3 1,935 7 526 29!18073 + 7,600 
Cork Elec. Trams Feb. 28 349 + 14 8| 2847 + 304 
Dover Corporation .. Mar. 2 158+ 18 48 10156 + 647 
Dublin & Lucan Ву... „ 2 74 ＋7 17 9 636 + 165 
Dublin United. „ 1,5014 51 9 17,970) 2.690 

Dublin Southern Dist... „ I 643.4 3 9 6429j + ^ 
Dundee Corporation . . Fel. 27 | 455'+ 70 41 18,855 '+ 2,535 
Glasgow Corporation ... Mar. 2 | 8,207 - 6 9 75,201 4 2,515 
Halifax Corporation. .. „ 5 755% 176; 48 36,471 |+ 7,800 
*Hudderafield Corpn. 5 2 722 7＋T 72 48 35001 |+ 2,778 
Hull Corporation „ 3 1,495 4 775 35 50.339 | + 27,296 
Liverpool Corporation... Feb. 23 7,627 f 727 8 62,070 4 9,482 
Liverpool Overhead Rly. Mar. 3 1,431 — 1 9 135188 + 256 

Portsmouth Corporation „ 2 549 rim CENE 
*Sheffield Tramways ..... „ 3  2915!+1,047 9 24,725 + 8,569 


* Partly electrical, 
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MUNICIPAL ISSUE. — Brighton Corporation have made ап issue of 
£600,000 54 per cent. redeemable stock for constructing tramways, 
extending electricity works, &c. 


ROYAL ELECTRIC CO. (ОР MONTREAL).—A drawing of 44 per cent. 
debentures, to be redeemed on April 1, will take place on 9th inst. 


STOCK EXCHANGE NOTICES.—The Stock" Exchange committee has 
ordered 400,000 £1 shares (Nos. 1 to 400,000) of the Cape Electric Tram- 
ways (Ltd.), and 20,000 6 per cent. cumulative preference £5 fully paid 
shares (Nos. 1 to 20,000) of the Electric Lighting and Traclion Co. of 
Australia (Ltd.), to be quoted in the official list. The committce has also 
been aeked to appoint a special settling day in 34,601 ordinary £10 (£6 
paid) shares (Nos. 1 to 54,601) and 66,000 4 per cent. preference £10 (£6 
paid) shares (Nos. 1 to 66,000) of the Buker Street and Waterloo Railway Co., 
and 37,396 £5 (£5 paid) shares of the Johnson- Lundell Electric Traction 


COMMERCIAL CABLE CO.—A quarterly dividend of IA per cent. has 
been declared, payable April 1, out of the net earnings of this Company 
The transfer books will be closed from 20th inst. to April 1 inclusive. 

DAVIS AND TIMMINS (LTD.)—The directora recommend the payment 
of the dividend on the 6 per cent. preference for the six months to Dec. 31, 
and on the ordinary shares at the rate of 8 per cent. per annum. 


GAS, WATER AND GENERAL INVESTMENT TRUST (LTD.)—At the 
annual meeting on Tuesday, the chairman (Mr. J. B. Braithwaite) said that 
during 1898 the Utah Light and Power Co. earned $245,273, and in 1899 
$314,611, an increase of a little orer $60,000, or about £12,000. During 
the year ended Dec. 31, 1900, the earniogs had risen to $381,602, showing 
a further increase of more than £13,000. 


GREAT NORTHERN AND CITY RAILWAY CO.—The fifth and final call 
of £l on the preferred ordinary class А shares is payable on the 


25th inst. Co. (Ltd.) 
r 9 
ELECTRICAL COMPANIES’ SHARE LIST, 
Рвкзкнт | AMOUNT | лат PREVIOUS Price | Rare PZR | Bua:xxss Dons 
AMOUNT. оғ | Drv МАМИ. Wzzx's Рвіся, | Wadnesday, Окхт, | Divipaxo Dom Doro Ў ккк 
SHARE, | DEND. Fan, 27. Mar. 6. Yrzınen, | EN DñNw MAR. 6, 
| | 
| ELECTRICITY SUPPLY COMPANIES. £ s. 4. ighes 
160,000 1 LT Bl'okh'th & Gr’nw’ch D’st’ot Blac. Lt.Ord.(faliv pd.) 3 $ z à e E - да ' мете? 
£100,900 | Stock эк Do. 4}1st Dab. Stock Prov. Certs, (rel. and con.) 70 7) 70 76 e - x Ai 
6,000 10 10/0 | Bournemoath and Poole leo. Saoplg Oc. . 12} 13} 12} 133 314 1 д z Kx 
6,000 10 4/6 Do. 4% per Cent. Oumulative Pro.. . 10 11 10 Ll 4 110 udi as 
&70,000| Stock 44% Do, 44 per Oent. Debenture Stock (red.) .. 101 101 101 104 _ X cu - Ж 
19,661 5 2/6 | Brompton & Kensington Elec, Supply Orc ex rig1*1| 7 e | 7 8 315 0 ке 7i Tk 
12,000 5 3/6 Do. 7 per Cent. Preference ............ ex right 8% 94 8 9 817 9 | Marchand Saptember 8i f} 
‚000 5 1/6 | Oalcutta Elec. Sapply Ordinary (fully pad) 61 zł 61 74 - ose - vis 
60,000 5 4/3 | Oharing Cross & Strand Electricity Sapply Oorp. .. 9$ — 10g 9 10$ 4 8 1 | Fobraary and Aagast 10] Pe 
50,000 5 2/3 | Do. 4} per Cent. Preferencs ..... ө sacot +0 «0000 +o él 63 | 5 51 8 18 3 | 2 * 5% © 
84,000 5 2/8 | Chelsea Electricity Supply Ordiu ar se se-sseos 6 61 6 6} e 6 - 
£150,000 | Stock 444 Do. 4k par Cant. Dabenture Stock (red.) ....| 109 112 10) 112 4 0 4 Jaus and Dasamber... өзө S 
$1,200,000 | $1,000 5% | Ohicago Edison lstMort.57 3) yr. Gold Bonds(red.) ..| 100 110 10) 110 41011 | April and O:tob»r...... one is 
70,679 10 8/0 | Oliy of London Electric Lighting Ord. ........ б 7 8 Fh 7} 5 8 8 | Fabraaryand Aagasi 7 61 
40,000 10 6% о. ß per Cent. Camalative Pref, .....0 . 18 ц 13 14 4 5 9 | Janusry and July. .. 13 
£100,000| Stock 5% Do.  5perOent, Dabenture Stock (red.) ..... 122 127 121 1d 3 13 9 | June snd Dacamber...) 1213 1231 
£200,000 | Stock ы Do, 44% 2nd Deo. Stock Corts. (all pd.) , 101 103 101 103 " Де б da 
ce 1 ^M County of London and Brash Prov. Drdmáry i-es 11 9 5 9 613 4 | oe 8 ы 
" / 0. 6 per Cent. Camulative Preferences ...... .. 12 114 1? 416 0 | Marchand 8s = a 
£300,000 | Stock t% | Do. 44% Deb. Stock Oerts.(all pd.) (red.) 106 10 106 1000 . Ед "mm 107$ « 
10,300 5 „ | Folkestone Electricity Supply Co. Ordinary ...... .. 5 6 5 6 sed zt d * 
11,000 5 I Hove Electric Lighting Ordinary ............. 4. 6e 7 8 74 Bk - Xs e: * 
15,000 5 107 | Kensington and Knightsbridga Ordinary vp. 108 11 10 11 415 5 [gis * = 
10,000 5 | BY Do. z por Oant. Ist Prof. ... [Dob. Stk. (ro)“ 61 7 6h 7 4 2 7 | January and July... . — — 
£73,003 | Stock 22/0 Konstu. & Kagtbz.Co.& Notting Hill Uo (Jnt.Sin )#%) 103 105 193 105 8 16 2 * І е * 
110,000 3 Ж London Miectric Supply Ordinary ..... sese sese ss -| 14 2 14 2 "a — v4 * 
49,840 5 8/0 | Do, 6 per Cent. Preferenos . „„ „ s -| 4 5 4 5 воо Еч i x 
4250, 000 Stock 14 Do. z por Cent. Ist Mortgage Dobeatarss .. 91 101 98 101 319 3 | Mar., Jane, Sept., Deo. 987 ө 
vpn 18 8/0 | 9 pet ind „ү бее кДНК геем 48:01. 18 14 121 131 4 811 | April and Octobar...... 13} 1350 
T ) с do. (£5 pal e «айу база аа Лау Do rfe Sao" mane 7 8 7 8 5: ie e om 
£220,000 | Stock 417 Do. 4% per Cent. Deb. Stock Firat Mortgage. 110 Us 110 113 813 8 Janus and Dooembor ... — = 
£250,000 Btock 347 ро. 3) per Cant. Mort. Deb. Stock (red.) .. 98 93 98 99 310 8 | S 93 98} 
6,452 10 6/0 | Notting Hill Electric Ordinary y. . . 6 .. 15 13 15 16} $ 49. Мени ес. ек an 
10,000 5 5/0 | Oxford Eloctrlo Ozdinary  ..... E 5 6 5 6% 8 16 11 ре | Mt а 
300,000 1 1/6 Hand Electric "ТҮТТҮ © % „ ee ee) e reoot reoot +» Т: T 14 їг e 13 0 3 m] TT] NC. 
£135,000 | Stock 5% River Plato El. Lt. & Te'ot'n, Ltd., 57 lat Mor.Dab ..| 65 75 65 7j M January and July „... Ф не 
15,000] $100 $2 Royal Hlectric Company of Montreal Shares . x II 170 19) 165 135 46 6 | April and Octobsr... .. - sea 
8115,500 100 447 |+ Do. 4% рэг Cant. lat Mortgage Dabentares ...| 103 105 193 105 aS I РА 8 la A 
40,000 5 9б St. James's aud Pall Mall Electrio;Ordinarg ......| 14 15 14 15 416 з | Fabraary and Aagast и 1t} 
10,000 5 8/6 Do. 7 por Cant. Preference . . . ces sve cron e 84 94 8k 94 813 8 " Š е i3 
£150,000| Stock 29/0 | Do. 3) per Ceat. Dobenture Stock (red.) . . 93 101 93 101 8 9 4 | eee 1001 100 
12, 5 ^ | Smithflelà Markets Elootrlo Supply Ocdlnacy .. .. . 2 3| 2 24 M. — 2 Mis 
450, 00% Stock 47 Dé. SE. БЕБЕП СӨ. Lue e 9) 80 90 4 10 11 * o zi 
65,000 5 ead South London &leotrle 3apply Oclinarg ses ..... + 2 3h 2} 3} к | - sue i 
79,900 5 5/n Westminster Eleotrio Supply Ordinary —......xl| 12 13 13 13 4 0 9 | Msrohand September 12$ 12} 
32,100 5 4/13 Do. DD sie seis cibus estin сковы siqui were XG) 17 13 12 13 eee - 123 .. 
| ELECTRIC RAILWAYS TRAMANAYS, Ko. 
15,000 10 9/0 | Blackpool and Fiestwool Tram ways... . . XII 14 18 14 15 4 6 3 bs ET = 
£167,900 100 5% | Briabana Tramway 5 рэе Оэпу. O beatures „„ 104 108 104 108 41> 0 set m - 
$0,000 10 812 Bristol Tran ways and Oarriaga Ordinary ......xl| 24 21 24 24) 3 4 0 | Pabeaaryand Aazaat - в 
25,000 10 4% Do. OumnalativePraferenca(fally o 1) 10} 1) 10} 191 8 15 4 - - e 
£100,000 | Stock 4» Uo, 4 por Oent. Dobaatares . ce . . 115 118 115 118 з 6 1 | February and Ап{а+! - * 
20 090 10 5 British Oolu nbla &ieotrlo Railway Ordinary see.. 6} 7 8% 7 » M и à 
13,600 10 : [9 ро. "AY РГӨ аа: „сеу ае зар ы сыбыз, (OF 101 9} loj 4-17 7 | Miy and Novembar - " 
£290,000 40 0 Do. A let Mo- t. Dabs. . . . e ee ce cone „ „ 99% 103% 93% 1004 - ase 99} лә 
60,000 10 6/0 | British Bleo. l'ra3. Ord oss . . resso . oe 1 1 ift 15, 597 ph 15 14} 
60,000 10 6/0: | Do, SX Са neee lib 12 416 0 | Februacy and August 129 124 
£350,000| Stock | 5% Do. & por Oant. Perpstaal Dabentures ...... 12) 123 12) 12} 4 14 9 1225 1214 
—.— | 8/0 | Buenos Ауга & Belgrano 67 “A” Oam. Pre. 5 53 5 5} 614 3 — 54 50, 
, A eee Do, "T ä —9*2ũ“àäw „„ „„ „%% „„ „ „„ 1414060 „06 „ 4 5 4 Б see m 4 E 
£320,000| Btock 5% Do. 6 per Oant. D»binture8 oie co aa oe ce oe . lor 107 101 107 413 6 ose 106 а 
£120,000 | Stock 57 Do. 57 2nd Deb. Sek Prov. Certs. (all pi.) ... 98 9) 98 F9 8 1 e ide E 
206,297 10 2/6 | Oentral London Ordinary ... ..... .. . % , 9 v4 9 vk 2 17 10 | Jana ani Dassmbar .. 9р, - 
£855,000 | Stock 14% | Olty and South London Railway Ооп. Ordinary 43 {0 Ej t0 2 10 0 | February and August = x 
37,500 10 1/5,1 Do. Ordinary (Nos. 22,501 to 80,02)) ...... + 5 4 5 E Б e 4] \ 
£150,000 Stock 5% Do. 5 per Cent. Perpetual Preference (1831) . 132 137 132 137 $13 0 „ » . Z 
£200,000 Stock БУ Dac. HA). нса TTT 1237 13) 122 127 318 9 S aer 
4214315 | Stock 4% Do. 4 per Oant. Porostaal Dine дез... seno 115 120 115 12) 3 15 11 May and Novembar .., | e i» 
60,000 10 6/0 Dablin United Trams. (48 25) Lid., Ordinary eese.. 14 15 12} 13} 4 13 4 А 5 * 
53,987 10 €/0 Do. 6 per Cent. Preference ..... I] 15 18 15 15 3 15 0 .. m 
£300,000 100: | 2 Do 33 por Con“, Mort U38. (cal Y se... .| 102 105 1)! 105 а x Бе 
20,000 5 T Electric Lgt. & Traction of Australia 8 / C un. Peel. A +} 5} * BS . ds 
20,000 10 74% flmoer al Tramways Ocdlnary g cerne 9з 23 21 21 312 8 March aniSsptembsar nd e 
10,000 10 67 + Do. s per Cant. Proferancd ......... Ii 15 lá} 15 313 s ә э ' A 
£300,000 | Stock 44% t Do. 4% per Cent. Debanture .., ... „ «once seoet:| ДАЙ 114 112 114 3 13 11 Janaary апі Jaiy...... е өөө 
30,000 | 10 1/3 | Kidderminster & District E. L. & Pr'ot'u ó% eral. ; - May and Novemoar .. | - “ 
37,500 10 84% | Liverpool Overhead Railway Ordinary |... ..x 8 8} 1% 8 4 1 З | Febraary aud Augaat | sos - 
10,000 | 10 57 Do. брег Cant. Prefereno8 se se. xl 1З 13} 13 13} 31; 6 95 » an — 
&125,000 | Stock 47 Do. 4 por Oant. Dobentu te 102 101 102 10+ 317 3 January and Jaly .... : ees 
$350,000 $1,000 5% London Street Riy. (Out.) isc Met. 5 Ооз, (ral. xd 102 101 10) 103 418 0 Zn | ' vee 
£325,744 | Stock 8/4 Lond. Utd.. L'eams.477 Lst Mt. Об. stk. Pev.Cets (fily pd) 61 61 121 103 à . . z 
400, 000 100 5 Montreal Scr’t R’lw’yst’rl’g5%Morn. Dabs 10 % CTI 101 196 102 104 116 2 T Я — 
£140,000 100 44% Do. Sterling 434 Dabentures (1942) ..... ese 102 104 102 101 467 e 4 im 
24,000 5 <: New Genera! Traction Ordinary es... ..... sooo so coves 3k H 3$ 4 8 — ee ө 
60,000 | 5 6/0 Do. 6 par Oent. Oa:ma!ative Praforenos .... 43 5t 41 5% 6 0 0 Mey „ооо сосе обр гооо ec - 
4,000 | 10 "a Oldham, Ashton and Hyde Hlec. Tramway Ord....... - ion T February and Augasi = - 
1.090 10 5/0 10, 9 рэг Оеп. Preforonog .... „о. „о «ее. eee veces T T es - г Pes 
13,334 10 ..  Potver'es Electric Traction Ordinary . . r soes. llp — 1? 11 12) = i 123 às 
120,000 10 5/0 Do. б por Oant, Oumalative Prefargnos ..... 10 11 10 11 é 10 11 Fobraary and Augus! - - 
£125,000 Stock 37,0 Do. 44 por Cent, Dobenture Stock. eee 103 168 107 9 E og. d =~ 8 "m 
£ 40,000 Stock Ly d Waterloo end Ulty Ordinary . a. om nmn 93 96 93 9j 52:08 Jane $21 О зза e: : e 
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 ELEOTRIOAL OOMPANIES' SHARE LIST, 


ovwr | Lasr PREVIOUS Price RATE PER Bonns Dorz 
— ине "Огт. МАМИ. Үхкк’е Раси, М озы дуй Oxnr. Огттошхр Dux. ЮОсвімо Werz 
OUNT. | Бидаш. | DEND. Fes. 27. Мат. 6. YIELDED. Expo MAR. 6, 
TELEGRAPHS. 25. Highest | Lowest 
896,900 100 4X |*African Direct Telegraph 4% Mort. Deb. (red.) . 99 103 99 102 818 5 | January and — 2 a КА 
25,000 10 aee E d "t per Cen САЛ *7*885^ 9909: *0209* ААЛЫ LLLI " * LII] oe June and Decem oe LII] 
8119,700 100 5 d — е; Debe bentures rr ire [5 65 Б» 65 m EI m 
£829,720) Stock | 17/ Anglo: допов — ————À — өе," OS 55 51 54 51211 | Feb, Мау, Aug., Nov. 52i — 
£3,088,640 Stock 30/0 ZELTE ELTETT заара ETETE EMI MILII ва зе! 97 | 99 £6 03 6 2 в es Г] 98 97 
83,088,640 | Stock 5/0 Do, Deferred. к m зор ә $1 9} 8} a 214 0 ә 9 8H 
13,333,300 | $100 9 Commercial Cable Capital Stock .... — ҮШ | uL 165 175 412 3 | Jan., Apr., Jay, Ost. s. - 
1, 71039 Stock 4 * Do. 4 per Овпё. Debenture Stock . eee do 104 102 104 8 16 11 $9 10: gos 
16,000 10 5/0 | Ouba Submarine Ordinary . . . . eee e ose 74 8] 7k 81 6 9 5 February and August 81 7 
6,000 10 10/0 Do. Preference 10 per ОМ irai: 16 17 16 17 517 8 * - exe 
13,000 5 2/0 | Direct Spanish Ordinary  ............. . . ee soose sors- 34 44 3i 4i 4 810 April and October... өөө өгө 
6,000 5 nv Do, 10 pər Cent. Cumulative Preference ..... a 10 я 10 5 0 0 - - 
‚000 50 % Do. 4% por Cant. Debentures . . . .. . . . . 100 104% 1007 104% 46 7 January and e ехе А — 
60,710 20 8/0 | Direct United States Cable ... o0 009009 10 10} 91 171 6 16 7 Jan., aa July, Oct. 1074 974 
108,300 100 44% | Direct West India Cable 44% Rg. Db. {within Nos. 1 99 102 99 101 4 8 3 | Juneand ber ... - 
&4,000.000| Stock | 25/0 | Eastern Ordinary . .. . ^. [to 1,200) (red. ) из 150 144 10 411 1 Jan., Apr., July, Oot.| 147 14: 
#1,826,888 | Stock 17/6 Do, 3% per Cent. Profarerice Stock c seess! 98 91 97 812 0 91 9% 
41,432,268 | Stock 4% |+ Do; 4 рег Cent. Mort. Deb. Stock (red.) 113 117 113 117 3 9 0 | May and November..| 113 113 
250,000 10 WIr г „соо: сороос одессе вндвзае вә eoo o op éoR ы 144 14{ li 1:4 4 14 11 Ju, Apr., July, Oct. 1 1475 
50,000 10 e Do. (Nos. 250,001t0300 ‚000)#3ра. is’dat 3pm, ара 131 14} 13 141 ed 1t 13} 
320,000 Stock 4% Do. 4 per Oent. Debenture 75 10 115 110 115 8 9 7 | February and Auguat one =" 
6800, 000 100 4% |*Hastern and S. African 4% Mort. Deb. 93 102 102 818 3 | Feb and August — бз 
$300,000 25 47 Do. 4 per Cont. Mauritius Sub. beoe ai | 101% 1017 | 10t% 104% | 817 8 | May and November...) 101 2 
180,227 10 1/3 | Globe Telegraph and Trust . . e e «оов 10 9 i 10} 5 2 5 | Jan., Apr., July, Oct. 10} 9,2 
180,042 10 3/0 Do. брег Cent. Ргеѓогепое...... . ЖЫК 14 15} 14; 15] 313 8 15 13} 
150,000 10 5/0 | Great Northern of Copenh e 81 82 81 813 6 January aud July .... 33} - 
882,000 100 44% | Halifax& Bermuda Cable 44% lIst Mort. Dab (wthuNos 99 102 99 102 4 9 1 | June and December ., Fé 2 
17,000 25 12/8 | Indo-European .. eee eee LL to 1, 200) (red. 47 51 47 51 41i 0 | May and November .. 2 a 
100, 000 100 6% | London Platino-Brazilian 6 per Oent. Debs., 1994 xd 104 107 103 106 513 2 | March and September 1031 Sed 
£100,000 100 4% Pacific & European Tel. 1% Guar. e (red.) 99 102 99 102 318 б June and December.. ove 23 
11,839 8 4/0 Reuter’ 8. ТР ЖЕКЕГЕ ЖЕТ EET 74 f4 7h è 4 14 1 April and October. s.s.. LLLI oo 
3,381 |6100 Oeri.| 6% Submarine Cables Trust . — ——— ABE 123 124 122 411 0 - * 
15,609 10/0 өгө Wost samen Telegraph .......... - ess 3} N 4 9 8 | December and J “a ose * 
4171, 100 100 6% |* Do.  6perOent. Debentures. (red. Ў. ee Ad 99 102 97 100 5 0 0 | Marchand Septem “ = 
30,008 21 ^ West Coast of America ..., . . . 6 nns i i i — — KA 
£150,000 100 4% „ Do. 4per Cent. Debentures ообо: volt аата 99 103 99 102 313 5 | January and Jul “ sio 
88,321 10 6d. | West India and Panama . . . . . eee eee eee ese H H - May and пета р * 
84,568 10 6/0 Do, ö per Cent. Ist Preference ...... ....« «v. 6 7 6 7 811 6 só 6} x 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference ...... .... .. 5 7 8 11 6 is io 
£80,000 100 6% |+ Do. брег Оепё. Debentures . . . . 103 106 103 106 414 4 Janus ча Jul Da e ad 
207,930 10 3/0 en 8 (late Br zili'n 8' bm' rine) 80 40 8 183 14} 13} 14} 418 3 | Mar., кү = Чы 14} li 
47 5,000 100 57 Do. брег Cent. Debs. (2nd Series, 1906) ...... 101 104 101 104 416 2 Juns and Decem - * 
£348,777 | Stock 4% Do. ( per Cent, Deb. Stock (red.) ......4.....| 102 105 102 105 316 2 coe - 5 
TELEPHONES. 
44,000 £5 4/0 | Obili Telephone (fully раід) .. ..„„. e e e e 3 34 8 34 814 4 | Augue e - en 
224,850 10 3% | Consolidated Telephone Con. and Manfg. ..... ....... 2/6 3/8 2/3 3/6 811 6 , April and October ., eve T 
72,680 1 24% | Monte Video Telephone Ordinary sese „ 6 . t t j 4 5 0 0 November ...........•... ese "- 
86,492 1 1/0 Do. 5 per Oent, Preferenos . . . . . . . „ое. Í 1 1 FW S » 2 zx 
690,000 5 26 |HNatlona!............. SETS 3 31 34 33 8 8 0 | Febraary and August 31 81 
15,000 10 6/0 Do. 6 por Gent. Oumulative lat Preferenc xd 12 14 11 18 41? 4 = * 12 с 
15,000 10 6/0 Do. брег Oant. Oumalative 2nd Preferenc "i li 13 11 18 412 4 м m 11 pore 
250,000 5 2/6 Do. 5 per Oent. Nou-Oumulative 3rd Pref. . 4 $ 4 4l 5 5 3 " » os 410 
5 000,000 Stock % |* Do.  Debenture Stock 8 per Cent. (red.)...... | 91 97 91 97 812 2 June and December... 95 — 
£500,000 | Stock 4 Do.  4yper Cent. Debontare St Stock ee) Geet, "ME AOL 98 10. 318 6 fs 93 97 
171,504 | 1 0/6 п EELT Е conve LEET EE TEG LAE BETTE 5999 ETTTT EN { 13 EJ 1 Б 8 9 April and October. . 
58,000 5 2/6 United River Plate 1 1 5 4 5 7 0 0 Jul Т % „„ 41 41 
40 000}. 5 3/6 Do, 5% Oamalativo Рей э ы mt 4i 51 4 5 415 3 | June and December ass UR 
4179,947| took 5% |" Do. per Cent. Debentare Stock (red.) єт» e 103 16 103 108 414 9 June and December . 10! эй 
ELECTRIC MANUFACTURING &0. COMPANIES. 
70,000 1 61. | Alliance Electrical Co. 5% Cum, Pref .,,...... u . . Xd i 1 i 1 5.0 0 - ins 8 
125,000 1 t11. | Aron Electricity Meter 6% Oum. Pref, ... . ., 14 +? 1} {4 | 7 5 2 | March and September - 
,000 1 мр British aar Works Oo. Ordinary ..,...s0¢ seese sess En y^ yh P» coe eos sað - 
50,000 1 eee Do. r Cent. Cumulative Preference ILLI] Г 1$ n Y see eee see we 
450,000 100 44% Do. rat poesis Debentures ........ 85 90 85 90 5 0 0 - - 
70,000 5 10'0 | British Insulated Wire Ordinary. . , xl, 11 12 10 11 6 16 4 | July and February 103 - 
70,000 5 8/0 Do. 6 per Cent. Preferenos . „ „„ 5 6} 61 61 418 0 | January and July .. ees - 
100,000 5 8/0 | British Westinghouse 87 Pre {өгепоө.....,........... 4 41 4 5 6 0 0 - oe 
Henn 2 1/23 mE W pee Engineering —— — 1 14 1 li 0 8 4 September ' 8 it} lj 
, 2 eee о. pai 52 „ „„ „ „ „ „„ „„ eee ee ТТ] БГ re [III] . ee 
‚000 2 1/23 Do. Sper vus Prof, Non-Oam. . — 24 2j 2] 28 5 9 8 РА 27 - 
15731| ^ 3 24 Dé. Ер еее — et v: 2: 8 LA 
£125,000 | Stock 447 Do. 4% per Cent. Perpetual 186 Deb. Stock "xl 105 110 103 108 4 3 2 | Marchand Sevtember 107 “ 
£125,000| Stock 7 Ро. Perpetual 2nd Debenture Stock ....,......| 101 103 101 103 4 7 65 | January and July. ., — ea 
80,000 5 5/0 d xag Oable Construction Ord. eseese] 164 16 15 16 413 9 - » 16,1 lid 
40,000 5 2/6 Do. брег Cent. Cumulative Preference ... ... 5g 6 54 6 43 4 10 0 »" * 
£90,000 | Stock 44% Do. per Oent. Ist Mortgage Deb.(red.).....| 109 113 109 113 3 19 10 | November and May... А ave 
450,000 l 0/93 | Oastner-Keliner Alkali Oo. (fally paid) ..... ...« . 1 1} 1 1$ 6 8 0 uw - ec 
&150,000| Stock 447 Do. 434 First Mort. Dab. (re .. . 94 97 91 97 412 9 d à ME. 
60,000 1 — Ohadburn' B Ship Telegra; )1 Ordinary +se0e@ „ l { 1 6 10 0 March Т ЛТ ET ... oo 
60,000 1 9/7 Do.  6perOent. Oum 1 ative Pre'orenoe ....., li 14 6 6 8 cos — 
5,000 1/9} Orompton and Oo, (Nos. 1 to 4,00)) ........ — 3 3} 3} 33 6 0 0 | January and July... 370 ^ 
£100,000| 100 57 Do. брег Cent. Firat Mortgage Deb. (red. )..| 10 ИЗ 100 103 417 6 os is РА = 
- 60,000 1 0/7} | Davis and Timmins 6 per O»nt. Cum. Pref, .......... 3 1 b^ воо гў i = 
99, 261 5 176 Edison & Swan United (“ A” Shares) (83 paid) “xd lg 2 1% 2 9 0 February and August 11 ove 
17,139 5 2/6 Do. £5 pald)... xd 3$ 4} 8k 44 613 4 a — . Өз 
344,023 Stock 4% Do. per Oent. Mortgage Dab. ‘Stock (red. ) 88 90 83 90 4 811 | June and December... - - 
100,000 Stock 29/41 Do. 5% 2nd Deb. Standing Prov. Certa. эп Pd) 96 100 98 10) саф өөө exe de 
35,500 5 2/6 Edmundson'a Electricity Corporation Ord. . % 4} 5i 43 5} 8 110 | Half-yearly ............ А - 
£75,000| Btock 44% Do. 4j per Cent. First Mort. Deb. (red. y 2 103 106 -03 106 & Rr - - 
112,100 2 1/28 | Wlectric жашга, (О) ^i... noto eto rtt 1; 24 lj 24 5 13 2 January and July... её - 
` 25,000 2 2/9ў Do. 7 per Cent. Camulative Preferance .. 2% 3 25 3 ИА Р ( азе заа ае - - 
£182,500| Stock 4% Do. 4 per Cent. lst Mortgage Deb. (red. ae S] 101 101 101 104 3 16 11 | January and July. - - 
110,000 1 - Giffre Electro Chemical an: Po war Co. Ord ....... i i - T — РА 
· 80,000 5 4/0 | Henley’s Telegraph Works Ordinary ......«« «n. 16 17 16 17 4 8 3 | February and August 15 133 
80,000 5 2/8 Do. 4% per Cen. Preference ... 54 в 54 6 315 0 * РА 54 Б; 
£50,000 | Stock 44% Do. 44 per Vent. Mortzage Dab. Stock (rea )х і) 109 110 107 111 . d н " РРА 
50,000 10 15/0 | India Rubber, Gutta Percha, &с,, Works... 20] 21} 203 214 413 0 21 2) 
£300,000 100 4% Do. 4 per Cent. lat Mortgage Deb. (red. ЖЕН 10 101 101 104 817 8 March and September РСЯ - 
7,350 12 30.9 Tel?graph Construction ап1'Маїпїпо. xl&bo3ni: 41 4» 33 42 5 0 0 | Marchand Jaly... 41 3) 
£150,000 100 47 Do. ae Cent. Debeature Bonds, lvus ...... 101 104 101 101 317 0 | January and J aly .. ences БА 
25,000 5 4/0 Do. anufactcring Ordinary ....se. ыс" !! 12 11 '2 5 8 4 өзө lig 11 
20,000 5 2/6 Do. 5 per Cent. Onmulative Preference .. РР УГУР, “ 5% о 4 3 4 — 3 t 
30.000 5 | 6/0 | Wians and Robinson Ordinary . . . . . . . 11 12 П 12 5 0 0 | April and Gotober. ij TE 
40,000 5 | 8/0 Do 6 per Oe! t Oumalatſve Preference ..... ... 61 74 6} 7t 4 2 9 „ - бә д 
#100,000 | Stock 44% |^ Do. 4} per Ovnt. Ist Mortgage Debentures ..' 105 107 105 107 4 0 0 | May and November... oe - 


* [n calculating the yield on this security, allowance has been made for accrued interest, but not for redemption, 
Thé London Stock Exchange Committee refuses to quote these, 


Digitized by Google 


SUTABDISEND, First Series Cw eekly), 1861; 


IHE ELECTRICIAN: - 


THE OLDEST WEEKLY ILLUSTRATED: JOURNAL ӨР і i 


ELECTRICAL ENGINEERIN G, INDUSTRY, AND SCIEN CE. 


Second Series (Weekly) 1878. . 


No. 1,191. m 


FRIDAY, MARCH 15, 1901. 


Prick SIXPENCE SEC 
Abroad, 8d., or 16 cents, or 80c., y А 


CONTENTS OF THE CURRENT NUMBER. 


765 
Meetings of Scientific Societfes 768 
Contemporary Electrical Science, 
Compiled by E. E. Fournier 
^ AIDS: ын ОРОЛУ 769 
Peterborough Corporation Elec- 
tricity Works. Ilustrated... 770 
Birkenhead Electric Lighting 
and Tramways Works 
The Theory and Use of the 
Alternate Current Watt- 
meter. By C. V. Dryadale, 


Ecectric LIGHT AND POWER 
CABLES 
The Solvay Electrolytic Alkali 
Cell. By J. B. C. Kershaw, 
F. I. C. Illustrated 
Inauguration of the Birmingham 
Section of the Institution of 
Electrical Engineers 
Board of Trade Electrie Light- 
ing Regulations. Continued 790 
Electro -Silvered v. Plain Copper 
Plates in Gold Milling. By . 


790 


B. Sc. Illustrated ............ 774 Edward Halse 794 
Wireless Telegraphy. By Prof. Correspondence es. . e » +» 794 
Dr. F. Braun ....... 778 | Legal Intelligence ...,......... 795 
The Use of Storage Batteries f in Municipal, Foreign and General 
Connection with Electric Notes... rere 797 
.. Tramways. By G. A. Grindle, Trade Notes and Notices .... 801 
M. I. E. E. Illustrated ......... TI9 Companies Meetings & Reporta 804 
Insulation on Cables. By New Companies, &0. ..........- 806 
Mervyn O'Gorman ........... 782 | City Note q . 806 
Electricity Works Accounts . 186 Companies’ Share List.. Tn 808 


NOTES. 


PARLIAMENT, in its attitude towards electrical enterprise, has 
on several occasions chown itself disposed to adopt a synthetic 
‘method of legislation, by which we mean the establishment 
of a general principle of legislation by means of a Joint 
Committee prior to the passage of specific enactments affecting 
individual schemes. The inquiry as to the municipalisation 
of the telephone, the Joint Committee on the principle of 
electric supply **in bulk," and now recently the proposed 
Joint Committee on the general principles of legislation for 
metropolitan tube railways, are cases in point. We are by no 
means intending to imply that this synthetic process was first 
adopted to meet electrical legislation, for such is far from 
being the case; but we do wish to lay stress on the fact that 
there is a danger that over-elaboration in general legislative 
principles, in the case of such comparatively novel engineering 
‘as electric tube railways, may seriously and unnecessarily 


delay the growth of an important public service. 


APPARENTLY all this excessive anxiety on the part of the 
‘Legislature and a section of the general public, has arisen 
out of the alleged serious vibration troubles with the Two- 
penny Tube." There is an expert committee busily inquiring 
into this matter, and we should have thought Parliament would 
‘wait until the report of this committee had been. presented 
before assuming that the entire question requires legislative 
discussion on general principles by a Joint Committee, No 


less than 14 bills are now awaiting the sanction of Parlia- 
ment for tube railways; yet Mr. J. W. LowTHER, ав Chairman 
of Ways and Means, in moving the resolation for the Joint 
Committee to be appointed, stated that if. this committee, 
“ag he hoped it would, arrived at conclusions on these 
broad principles this session, it would enable those who 
proposed to bring forward such bills to proceed on. clear 
lines next session." 

Aw unnecessary waste of time, and one that will seriously 
postpone the advent of much-needed reform in the transpor- 
tation facilities of the metropolis. London is only half-civilised 
in these matters, with its horse ‘busses and tramways and its. 
dirty“ Underground." The“ Twopenny Tube has shown it 
a glimpse of what real civilisation would mean. Yet London 
is asked to wait a year or more before the Legislature will 
consider any special bills for farther development of this 
highly popular mode of travel In the meantime, it will 
decide academically a number of principles which, from the 
nature of the case, we predict it will not be able to adhere to 
in many specific cases. | 

= 

War, in fact, are these precious principles? Wherein do 
they involve any problem that railway projects have not 
presented to Parliament over and over again in the past? 
They are embodied in the resolution as follows :— 


(1) Whether the lines of route for underground railways in and near 
London, proposed by bills which have been or may be introduced during 
the present session, are beat calculated to afford facilities for present and 
probable future traffic ; and, if not, what modifications of those lines of 
route are desirable. (8) What special provisions, if any, should be made 
for the protection of the owners, lessees, and occupiers of property adjacent 
to underground railways from possible damage and annoyance? (3) What 
special terms and conditions, if any, as to construction and working should 
be imposed upon the promoters? (4) Whether any, and which, of the 
schemes proposed by the said bills should not be proceeded with during 
the present session. 


Now, how is it possible, for instance, for Parliament to 
co-ordinate a. system of projected and possible future railways 
until the individual schemes in their final form are fully before 
it? It is futile to decide academically on general principles 
of route and interconnection, on the safeguarding of buildings 
and parks and rural heaths, and on the other general ques- 
tions, when the promoters of the railways may find it 
commercially impossible to proceed on the terms of these 
paper principles. Surely the proper time to consider such 
questions is when the definite schemes are before Parliament 
in their regular committee stage? And, surely, sufficient 
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uniformity for all practical purposes would be obtained by 
bringing all the bills before one strong committee, as was 
done with several of the power bills last year ? 
| AN 

Tue report of the Board of Trade committee appointed to 
consider the advisability of modifying the Patents Acts will 
shortly be published. In May last we announced the appoint- 
ment of thia committee to consider the following reference:— 


(1) Whether апу, and, if so, what additional powers should be given to 
the Patent Office to (a) control, (b) impose conditions on, or (c) otherwise 
limit the issue of Letters Patent in respect of inventions which are 
obvioualy old or which the information recorded in the office shows to have 
been previously protected by Letters Patent in this country ; (2) whether 
апу, and, if so, what amendments are neceesary in the provisions of 
вес. 22 of the Patents, &c., Act, 1883; and (3) whether the period of 
seven months priority allowed by sec. 103 of that act to applicants for 
Letters Patent under the International Convention may properly be 
extended, and, if во, on what conditions. 


We understand that the report is signed by Sir Epwarp Fry 
(chairman), Lord Atverstone, Sir E. Carson, K. C., M.P., 
Bir W. Н. HourpswonrH, M. P., Mr. F. J. 8. Horwoon, 
Mr. 8. E. Sprine-Rice, Mr. Frercuer Мосіточ, K. C., M.P., 
Col. T. W. Harpine, Mr. E. CARPMAEL, and Mr. H. Huaues. 
We shall deal more fully with this matter when the official 
document is completely before us; but we may now observe that 
among the numerous important recommendations it contains 
a proposal that the Patent Office should make official inquiry 
as to prior patenting within the previous 50 years. There is, 
however, to be no inquiry in the case of obviously old” 
inventions, as to whether they have been previously patented. 
— 


Ox another page of this issue we give a brief illustrated 
description of the Solvay form of mercury cell now installed 
at Jemeppe, in Belgium, and at Donetz, in Russia. This 
differs from the usual form of mercury cell—in the absence 
of any mechanical movement as a whole, and in this 
respect it is held to be an improvement upon the Castner and 
Rhodin cell. It is interesting to note that the Solvay com- 
pany of Brussels, who own and control the Castner patents 
in Europe, are stated to have adopted this new form of cell 
at the two works named, and that their operation of the 
Castner cell is said to be restricted to the works at Oaternien- 
berg, in Germany, erected at an earlier date. It is possible 
that the mercury cell which is being worked by the Griesheim 
** Elektron" Company at its numerous subsidiary factories 
throughout Europe—is constructed upon the same principles 
as the Solvay cell; but as this company have not patented 
their form of cell, and as they refuse to divalge any facts 
concerning it, reliable information upon this point is lacking. 
With regard to the electrolytic alkali developments now 
occurring in Russia, it is not improbable that the financial 
crisis which has occurred in connection with new industrial 
ventures in that country may seriously hamper the completion 
of the various works planned at Donetz, at Slaviansk, and at 


Zombkowice. 
— — 


Cantor lecturers differ greatly in their style and treatment 
of their subjects. Some of them deliver a series of technical 
discourses that, when published, serve as useful sources of 
reference for professional men for years afterwards. Others 
are content to afford a non-technical audience popular instruc- 


tion in a topic of the hour, caring little or nothing for the 
more technical aspects of their subject. Both these types of 
lecture serve a useful purpose, and each is wisely encouraged 
by the Council of the Society of Arts. Major Pamir 
CaxpEw's maiden lecture on Monday last belonged to the 
latter class ; and in dealing with the subject of ‘ Electric 
Railways," he sought to give his hearers an outline of what 
has actually been and may yet be accomplished, rather than 
to enter upon a technical disquisition on the engineering con- 
ditions under which these railways must be worked. Unfor- 
tunately for the complete success of this plan, the lecturer 
elected to read his address and omitted to illustrate it by any 
experiment; though certain diagrams and lantern slides gave 
a measure of relief from the monotony of the reading. Inci- 
dentally we learned that the lecturer attaches great importance 
io the separate excitation of motors on locomotives or motor 
cars. One of the advantages of this is the possibility of returning 
kinetic and down-grade energy to the line, instead of wasting 
it by brakes. А system of electric traction which is to be 
described in а later lecture—and the name of which, though 
not mentioned in Monday's lecture, it is not difficult to guess 
—was stated to have the merit of returning no less than 
66 per cent. of the energy to the line, owing to the use of 
Separate excitation in regulating the motors. Of this, much 
more anon. 


Ix an admirably lucid and entertaining lecture at the Society 
of Arts, on Wednesday last, Mr. Е. B. Венв described his 
ingenious system of high-speed mono-rail electric traction, 
prefacing his discourse by a short history of the development 
of the mono-rail principle. The first railway of this type, it 
appears, was laid down in Algeria in 1888, the train, hauled 
by animal power, being used for collecting esparto grass. 
From this primitive and pioneer undertaking it is a far cry to 
the elaborately designed express railway proposed by Mr. BEHR 
for erection between Manchester and Liverpool, the trains on 
which are to run at 110 miles an hour. It will be remem- 
bered that the bill seeking powers for this railway under- 
taking was rejected by & committee of the House of Commons 
last year. Not daunted by what less sanguine or persevering 
engineer would have regarded as a crushing defeat, Mr. Вена 
has succeded in reviving interest in his project, and a second 
bill will shortly be considered by Parliament. We heartily 
wish it better success than its predecessor. 

SIR Wituiam Preece, who occupied the chair, opened the 
discussion on this lecture by recounting some of his own per- 
sonal experiences in connection with the Manchester-Liverpool 
scheme, for which he is the consulting electrical engineer. 
The chief points raised by subsequent speakers dealt with the 
important questions of brakes, acceleration on curves and at 
starting, and of signalling, all of which apparently have been 
carefully considered by the inventor. With regard to brakes, 
we have already (see The Electrician, Vol. XLV., p. 119) 
expressed the view that braking at such high speeds is a 
serious problem that will tax all the resources of the 
engineers. At 110 miles an hour a train weighing 45 tons 
would," we estimated, * possess kinetic energy amounting to 
41 million foot-pounds." Mr. Brur’s trains are to be some- 
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‘what heavier, and he expects to be able to stop them, in case 
of dire emergency, within 500 yards. Prof. Carus-Wi son 
gave figures showing that, to effect this, several thousand 
H.. Would be necessary, and that the retardation would 
amount to 8ft. per second per second. It may be doubted 
whether either the electric or the Westinghouse air brakes 
‘would develop this enormous retarding force; but it is 
certain that, if they ever did so, the passengers would 
have a very unpleasant half-minute or so. On the other hand, 
being only used in rare cases of “dire emergency," this 
unusually high retardation may be justified, even though all 
ihe passengers were to be thrown into а heap at the forward 
end of the car and all the electric brakes were to be burned 
out. Better these things than an accident that would cer- 
tainly kill everyone on the train. Mr. Вене, however, relies 
mosily on the extreme improbability of this emergenoy ever 
arising; and, considering the numerous safeguards, there is 
much force in his contention. 


[d 


TRE protected character of the railway and the elaborate 
system of signalling contribute to this high degree of safety. 
By a development of the electric interlock and block system of 
signalling, the rear of every train is covered by danger signals 
for a distance of 14 miles; and on approaching the first 
signal guarding this danger limit two alarms—one electrical 
and the other mechanical—are automatically rung in the 
driver’s cabin, and continue to ring until stopped by him. 
Accordingly, in ordinary circumstances, there is ample length 
of track over which to apply the brakes before any actual rear 
collision can occur. The retardation in these conditions would 
be scarcely perceptible to the passengers. Similarly, the 
normal acceleration at starting is well within the limits of 
comfort to passengers, the full speed of 110 miles an hour 
being attained in 12 miles from the start. There is another 
kind of acceleration, however, viz , centripetal acceleration in 
passing round a curve, which needs to be carefully kept within 
limits, if the comfort of passengers is to be preserved. This 
is not a case of dire emergency, but one that affects every 
train in ordinary service. Mr. Beur claims for his mono-rail 
system that it permits of а train being carried at high speed 
round much sharper curves than are possible with ordinary 
railway tracks. We grant that, as a matter of engineering, 
ihis is the case ; but from the point of view of the passenger 
it is another story. Unless the curves on a railway built for 
these high speeds are set out on liberal lines the natural 
inclination of the passengers (considered as mass particles 
possessing inertia) to obey Newron’s first law of motion may 
prove too strong for their human inclination to stick to their 
seats. Accordingly, where high-speed passenger traffic is to 
be provided for, Mr. Brur’s claim that the mono- rail principle 
allows of sharp curves cannot be conceded. 


— — 


Criticisms Such as the foregoing are not inconsistent with 
a thorough belief in the efficacy of the Behr system as a 
whole. Indeed, they involve matters which, as Prof. Carus- 
Witson remarked, must inevitably be raised before the 
engineers of the Manchester- Liverpool scheme when it 
goes before a Parliamentary committee. Nor can we 


believe that so practical and experienced an engineer as 
Mr. Bese has failed to face these difficulties and 
find a solution for them. It must not be forgotten 
that in many respects his Brussels railway presented even 
more difficult problems, and the trains on that line were run 
successfully at 88 miles an hour on a much more trying track 
than wil be adopted for the Manchester-Liverpool line. 
*'The main results of the trial [on the Brussels railway] 
were that, given a proper line of sufficient extant to acquire 
the proper speed, and a properly constructed electrical 
station, very high speeds up to 120 miles to 180 miles 
an hour,” says Mr. Bens, can be attained with absolute 
safety and moderate expense.” The mono-rail principle is 
one that is eminently adapted to high-speed electric railways ; 
and, even for this consideration alone, it may be expected to 
meet with considerable acceptance by railway promoters and 
engineers in the immediate future. Certainly the Manchester- 
Liverpool scheme ought to have a fair trial. 
—— MÀ a cc err 


Baslow Electricity Works.—The water-power electric light 
works at the little Derbyshire village of Baslow are, we 
understand, to be started to-morrow. 


Cable Interruptions. Date of Interruption. 
Latakia—Oyprus eee June 21, 1 
Para —Maranam . E(t(· . 2 Mar. 2, 1900 
Pernambuoo—Cea reed . Nov. 29, 1900 
Marseilles— Baroelo naa. . Jan. 7, 1901 
Sao—Bus hire 6 зана аы за Mar. 7, 1901 


Royal Society.— The following Papers were down for read- 
ing yesterday :—C. E. S. Phillips, The Action of Magnetised 
Electrodes upon Electrical Discharge Phenomena in Rarefied 
Gases; C. T. R. Wilson, F. R. S., On the Ionisation of 
Atmospheric Air“; and E. Matthey, On the Preparation 
of Large Quantities of Tellurium.“ 

Cooper's Hill.— As a result of urgent representations which 
have been addressed to him, Lord George Hamilton has 
intimated that the seven professors whose services were 
recently dispensed with are to be permitted to state their 
cases to the visiting committee of Cooper's Hill Engineering 
College, after which the matter will be further considered by 
the Seoretary of State in Council. 

Personal. — Prof. J. J. Thomson, F. R. S., has been elected a 
member of the Atheneum Club under the provisions of the 
rule which empowers the annual election by the committee of 
nine persons of ** distinguished eminence in science, literature, 
the arts, or for public services.“ The senate of Glasgow 
University has resolved to coafer the honorary degree of 
LL.D. upon Prof. А. W. Rücker, Sec. R. S., at the graduation 
ceremony on April 23rd. 

Serious Overhead Wire Accident in Vienna.—On Thursday 
last week, there was а heavy fall of snow in Vienna, leading 
to а serious catastrophe, somewhat resembling the accident 
which occurred recently in Liverpool, In addition to destroy- - 
ing innumerable telegraph and telephone wires, the weight of 
the snow broke the overhead conductors of the electric tram- 
way. As a consequence horses and foot passengers received 
severe shocks. Many horses were killed, while several passers- 
by were more or less injured. 

Wireless Telegraphy.— The captain of the Ostend mail 
steamer ‘‘ Princess Clementine, which is fitted with wireless 
telegraph apparatus, reports that when on the voyage from 
Dover to Ostend the French lightship, stationed 25 miles off 
Dunkirk to mark some dangerous sand banks, signalled the 
mail boat. It was then learned that the lighting apparatus 
was out of order, and the lightship would be unable to show 
a light that night unless assistance were promptly sent. The 
mail boat at once despatched a wireless message to La Panne, 
whence a telegram was sent to Dunkirk, and in a short time 
a tug was sent out to the lightship to effect the necessary 


repairs. 


— — — — — а 
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W orks 5 à 

„Works Management at the Institution of Junior. Engi- 
neers жав delivered by Mr. A. Н. Barker, at the Westminster , 

Palace Hotel, on the 7th inst. Further consideration was 


given to questions relating to the foundry, ineluding lifting | he remarked that, 


appliances, sand mixing, compressed air, and hydraulic 
installations, moulding machines, dressing devices, best 
relative positions of the différent parts of the foundry, &c. | 
The general scheme of successful works management was 
then entered upon, the objects to be kept in view being 
defined. | The duty of the manager was discussed, and the. 
directions in which he was likely to fail were indicated. The 
next lecture takes place on Tuesday, March 19th. >! 


Breakdown at Aberdeen Electricity Works.—For the first 
йшө since {һе starting of the works in 1894, the electric 
lighting of Aberdeen was totally suspended during a brief period 
last Monday. We give herewith a correct and authorised 
version of what was the cause. The failure of supply was 
due to the racing of a 420kw. set, which wae still in the 
hands of the contractors, who were then adjusting the 
governors preparatory to the official test, which was arranged 
for Wednesday. This racing caused a break in the steam- 
pipe connections, which necessitated steam being shut off at 
the boilers, thereby cutting off supply. According to the 
recording instruments, the lighting of the town was affected 
for 45 minutes, and the electric tramcars were stopped for 
28 minutes, The lighting was cut off for this length of time 


owing to the fact that upon starting up on the town at nearly |- 


maximum load an armature of one of the sets was burned out. 


Submarine Boats.—Some particulars have been made public 
with regard to the five submarine boats provided for in this 
year's naval estimates. These boats, it appears, have already 
been ordered, and are under construction at the works of 
Messrs. Vicars, Sons, and Maxim, at Barrow. They are of 
the Holland type, with some modifications and improvements, 
and measure 68. 4in. in length and 11 ft. 9in. beam, with 
120 tons displacement when completely submerged. The 
maximum speed on the surface has been estimated at 
9 to 10 knots, and under water 6 or 7 knots. On the 
surface а 160 н.р. gasoline engine will be employed for 
propulsion, but under water a waterproof electric motor. The 
latter will be driven from storage cells whose capacity will 
suffice for a four hours’ run at 7 knots. It is also intended 
that the boats shall carry a fuel supply sufficient for a run of 
about 400 nauts on the surface. Some electric lamps will be 
employed on the boats, and supplied from the battery. It is 
expected that the first of these boats will be launched next 
May and the remainder during the year. 


The British Insulated Wire Co.'s Staff Dinner.—The annual 
dinner of the British Insulated Wire Co.'8 staff took place last 
Friday, at the Adelphi Hotel, Liverpool In addition to the 
directors, and the large works and outside staff of the company, 
many guests had been invited, including several central station 
engineers. The chairman of the company, Mr. W. Marriner 
Brigg, presided. In a humorous speech, the Hon. Arthur 
Stanley, M.P., proposed the toast of the electrical industry, 
and explained that he probably knew less of this industry than 
anyone present. It was, however, not unusual, he said, for а 
member of Parliament to speak on а subject about which he 
knew nothing. Since Irish members were allowed to speak on 
the question of law апа order until 6 o'clock that morning, 
why should he not speak on electricity? Mr. Ferranti, in 
responding to this toast, referred to the rosy future of the elec- 
trical industry and to the new power schemes. He pointed out 
the effect that these would have in reducing the cost of electrical 
energy in comparison with the cost of the present methods of 
distribution over smaller areas, and he alluded to the adoption 
of electric traction on main railways as probably the next 
step in advance. He reminded his hearers that the British 
Insulated Wire Co. had looked ahead, and had in hand the 
first of these power distribution schemes over large areas. 
Mr. W. M. Mordey replying to the toast of the Visitors," 
proposed by Ald. T. Snape, quoted a remark made in the 
discussion at the Institution of Electrical Engineers on the 
previous evening, that cables represented the greatest item of 
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tricity works, and were therefore as important 
as boilers, engines, dynamos, and everything else put together. 
Cables, however, he said, were not made of Papers, but of 
paper. Referring to his own recent Paper at the Institution, 
| whether it was wrong or right in principle, 
it had had the good result of drawing attention to paper- 
insulated cables. The toast of the evening fell.to Mr. Raworth, 
whose characteristic after-dinner humour was greatly appre- 
ciated. In the more serious part of his remarks he raised his 
voice in warning against undue competition, and deplored the 
effect of competition in the City of London, which had shaken 
public confidence in electrical undertakings. Mr. Nisbett’s 


| speech in proposing the health of the directors, in which he 


sketched. the proceedings at an imaginary board meeting also 
met with applause.——-On Saturday a visit was made to the 
company's works, all departments of which were in active 
operation: Special interest attached to the wire- drawing 
department, some new American wire-drawing machinery 
having been recently added, in which wire was being 
drawn through nine consecutive dies in one operation. The 
company can now manufacture a large proportion of its own 
copper wire, and finds it especially advantageous that it is able 
to gain considerable time in completing manufacture of special 
sizes, being in a position to produce, at its own works, 
diameters between the usual gauges, and also flat wires. 


MEETINGS OF SCIENTIFIC AND ENGINEERING - 
SOCIETIES, &o. 


TO-DAY (FRIDAY), March 15th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. Ordinary Meeting. Paper to be read: Combined Trolley 
and Conduit Tramway Systems,” by A. W. Connell. 


SATURDAY, March 16th. 
ROYAL INSTITUTION. 
3 p.m. Afternoon Lecture IV. on “Sound and Vibrations,” by the 
Right Hon. Lord Rayleigh, F.R.S. 


INSTITUTION OP JUNIOR ENGINEERS. 
6:20 p.m. Anniversary Dinner at the Westminster Palace Hotel. 


MONDAY, March 18th. 
SOCIETY OF ARTs. 
8 p.m. Cantor Lecture II. on Electric Railways," by Maj. P. Cardew. 


TUESDAY, March 19th. 
INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Lecture IV. on Works Management,” by A. H. Barker, at 
the Westminster Palace Hotel. 


WEDNESDAY, March 20th. 
RoyaL METEOROLOGICAL SOCIETY. 
7:30 p.m. Ordinary Meeting at the Institution of Civil Engineers, 
25, Great George-street, Westminster, S. W. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
7:30 p.m. Students’ Meeting. Paper to be read: “ Indoor Electric 
Fittings at the Paris Exhibition," by С. E. Turnbull. 


RoyraL MICROSCOPICAL SOCIETY. 
.8 p.m, Ordinary Meeting at 20, Hanover-square, W. 


INSTITUTION OF MINING AND METALLURGY. 
8 p.m. Annual General Meeting at the Geological Museum, Jermyn- 
street, W. Among the Papers down for reading is “ The Electric 
Power Station at the Pierrefitte Mine," by E. H. Davies. 


THURSDAY, March 21st. 
Rovar Society. 


4:90 p.m. Ordinary Meeting at Burlington House. 
INSTITUTION OF ELECTRICAL ENGINEERS— DUBLIN SECTION. 
Meeting at the Royal Dublin Society. 
FRIDAY, March 22nd. 
PHYSICAL SOCIETY. 
6 p.m. Meeting in the Chemical Lecture Theatre of the University 
College, Gower-street. Agenda: (1) "On the Expansion of 
Silica," by Prof. Callendar, F.R.S. (2) The Spectroscopic 
Apparatus at University College,” by Dr. E. C. С. Baly. 
INSTITUTION OF JUNIOR ÉNGINEERS. 
Engineering (Question Night, at the Westminster Palace Hotel. 
ROvAL INSTITUTION. 
9 p.n. Evening Discouree, by Н. T. Brown, F. R. S. Subject: “Some 
Recent Work on Diffusion," 


SATURDAY, March 23rd. 


8 p.m. 


ROYAL INSTITUTION. 


ó рт. 
Right Hon. Lord Rayleigh, F. R. S. 


Afternoon Lecture V. on Sound and Vibrations, by the 


— — 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by Е. E. Fournier D'Arsz.] 


Atomic Weights.—It is now generally agreed that Prout's 
law, that the atomic weights of the elements are exact 
multiples of the atomic weight of hydrogen, is decisively con- 
tradicted by experiment, The case of chlorine, whose atomic 
weight is 85:455, is in itself conclusive so far as the supposed 
law is concerned. But, as pointed out by R. J. Strutt, there 
remains the fact that many of the atomic weights approximate 
very closely to whole numbers, so much во as to suggest 
strongly that some law of nature is in question, as distinct from 
the action of chance. The author therefore carries out the 
interesting process of calculating the chance that the atomic 
weights should approximate to whole numbers as closely as 
they do. Taking the nine best known atomic weights—viz., 
bromine, 79:955 ; carbon, 12:001; chlorine, 35°455; hydro- 
gen, 1:0075; nitrogen, 14:045; oxygen, 16:020 (standard); 
potassium, 89:140; sodium, 28:050; and sulphur, 82:065 — 
the sum of the deviations from the nearest integral number 
is 0-809, or about 0:1 for each element. The probability of 
that occurring by chance is about one in 1,000, so that we 
have stronger reasons for believing in the truth of some 
modification of Prout'slaw than in that of many historical 
events which are universally accepted as unquestionable.” 
When a larger number of atomic weights are taken, the 
probability of chance is still smaller. 


[R. J. Ѕтвотт, Phil. Mag., March, 1901.] 


Telegraph Wires on Snow.—The fact that snow is a good 
insulator has been practically recognised by the employés of 
the Puy de Dome observatory for а number of years. The 
double line which connects the Observatory with the station 
of Rabanesse and with the telegraph office of Clermont is often 
interrupted during the winter season. The breakage is due 
to the fact that the poles, covered with a layer of hoar frost, 
which can attain a diameter of 3ft., offer too large a surface 
to the winds, which blow with great violence. It often 
happened that in the execution of repairs the workmen drew 
a line of wire across the snow covering the Temple of Mercury, 
so that the wire was in contact with the snow over a length of 
30 or 40 yards. Even when the poles remained standing it 
often happened that their tops were covered with snow, and 
that quite 1,000 yards of wire were in immediate contaot 
with it, without the messages being disturbed on that acoount. 
It might be urged that the best expedient would be to lay the 
wire always on the snow, as in the case of the Etna and Mont 
Blanc observatories. But on the Puy de Dome the snow is 
not eternal, and it is often either melted or blown away, 
leaving the bare rock. 

[B. BRUNRHES, Comptes Rendus, February 25, 1901.) 


Secondary [ativ-Activit;—The secondary Röntgen rays 
discovered by Sagnac have their counterpart in the 
secondary Becquerel rays studied by H. Becquerel himself. 
These were brought out by ап interesting experiment. A 
leaden block 34mm. long, 21mm. wide, and 7mm. high had 
а groove 1mm. deep cut along its upper surface, and the groove 
was filled with a radium preparation of great activity. The 
block was placed on a sensitive plate for 48 hours, and the 
latter was then developed. А strong impression was found 
to have been made, in spite of the fact that the rays had to 
penetrate from бшш. to 20mm. of lead. The rays, when 
filtered through the lead, were even found capable of pene- 
trating two sensitive plates in succession and producing an 
impression upon a third. А peculiarity noticed by the author 
wa3 that a strong geometrical impression was created where 
the under surface of the lead block had rested upon the plate, 
and that this impression was not eliminated by inserting a 
plate of mica. Small plates of any metal laid within reach 
of the rays, instead of weakening the impression by absorption, 
actually strengthened i& by virtue of the secondary radio- 
activity produced, more especially at the edges directly 


exposed to the rays. Such secondary Becquerel rays have, 


however, very little penetrative power. 
[Н. BECQUEREL, Comptes Rendus, February 18, 1901.] 


Electrodynamics and Crémieu’s Experiment.—H. C. Pockling- 
ton deals with the threatened position of our present electro- 
dynamic theory in consequence of the negative result of 
Crémieu's experiment (see The Electrician, March 8th, р. 726). 
He carefully distinguishes between experimental facts and 
assumptions. The latter are four in number, and are as 
follows :—The electric force satisfies differential equations; 
the magnetic force is connected with the electric force by a 
differential equation ; the component in any direction of the 
electric force produced by a changing magnetic field is equal 
to the induced E.M.F. in an element of wire lying in that 
direction ; and the motion of & body produces no motion in 
the ether through which it moves. The difficulty in the dis- 


cussion of Crémieu’s experiment lies in the fact that we 


cannot say with certainty whether a conducting envelope can, 
by screening off the electric force, reduce the magnetic force 
also to zero, or whether the surface of the wire in a coil can 
exert such a screening effect (either partial or total) on the 
substance of the wire. If a total or considerable partial 
Screening cannot be shown to be theoretically impossible, 
Crémieu's experiment does not afford any decisive evidence 
of the want of truth of the hitherto accepted equations of 
electrodynamics. | 
[H. C. Роскітхотом, РАЙ. Mag., March, 1901.] 


Wireless Telephony.—The evolution of the wireless tele- 
phone is making rapid strides in the hands of the German 
physicists. E. Ruhmer, whose ingenuity seems to know no 
bounds, has modified buth the transmitter and the receiver in 
a radical manner. After pointing out that a small current 
intensity in ће “ speaking arc" is bad for acoustic effects, 
but very good for the fluctuations of luminous intensity used 
for transmission, he proceeds to dispense with the arc alto- 
gether, and substitutes for it a chalk or zircon block mounted 
on the telephone diaphragm itself and heated in the usual way 
by means of an oxy-hydrogen flame. The slight vibrations of 
the telephone disc suffice to alter the position of the luminous 
body in the flame, and thus to vary its luminosity in a 
manner suitable for the transmission of speech. At the 
receiving station, the high resistance of selenium cells has 
hitherto presented а difficulty. The author gets rid of it by 
substituting for the selenium cell a ‘‘ radiomicrophone," a 
kind of carbon coherer mounted in the focal line of a para- 
bolic mirror. The differences ia temperature produced by the 
impact of the light upon the carbon are sufficient to actuate a 
telephone receiver. The author also suggests a bolometer аз 
а receiver. 

[E. RuHMER, Phys. Zeitschr., March 2, 1901.] 


Effect of Invisible Rays upon the Eye.—' The impression 
produced by Becquerel, Róntgen, and ultra-violet rays upon 
the human eye has a certain fascination on account of its 
possible utilisation in the case of blindness. Rays which 
penetrate opaque bodies may reach an optical nerve cut off 
from the outer world by turbid humours or integuments. 
F. Himstedt and W. А. Nagel have made а long series of 
experiments in this matter, but practically useful results are 
much interfered with by the rapid ** fatigue " of the eye. 
After а few exchanges the subject is unable to say which of 
two packets, one filled with sand and the other with а radium 
preparation, contains the active element, though at first the 
latter produces в general luminosity in the eye. It appears 
certain that none of these rays produce fluorescence in the 
human eye, though they do in the eyes of some animals. Also, 
that it is the rods and not the cones of the retina that are 
chiefly affected. Geometrical impressions may be temporarily 
created in a blind eye by means of Réntgen rays transmitted 
through lead plates in which patterns are cut. A radium 
preparation produces a luminous sensation, which appears to 
proceed from the side on which the preparation is held. This 
is а hitherto unexplained effect. 

[HixsrEDT and NAGEL, Ann. der Physik., No. 5, 1901.) 
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PETERBOROUGH CORPORATION ELECTRICITY WORKS. 


In 1889 the subject of electric lighting came before the | Council, and, after hearing their views, sanctioned а loan 
Peterborough Town Council upon the application of two | of £15,000. 
different companies for the consent of the Council to their“ During all these struggles of ways and means there was no 
obtaining a provisional order. in 1890 the same two com-] Electricity Committee, and these works have been begun, 
panies again gave notice of their intention to proceed, and | continued, and ended without any special committee. But 
there was also a third company in the field. To all these | throughout all these years Mr. Ald. Clifton worked hard 

applications the Corporation objected on the ground that they | and consistently to keep the undertaking in the hands of 
would themselves apply for the necessary powers when they | the Corporation. 
considered it advisable to do so. In 1894 the Corporation The delay in getting permission to raise the money by loan 
obtained their provisional order, and towards the end of 1895 | was not an unmixed evil, because it resulted in the generating 
instructed their waterworks engineer, Mr. John C. Gill, station being constructed on a much better site than was 
A. M. Inst. C. E., who had done all the preliminary engineering | originally contemplated, the Board of Trade doubled the 
work, to prepare detailed plans and estimates in consultation | permissible voltage at consumers’ terminals, and satisfactory 
with Dr. J. A. Fleming, F. R. S., of University College, London.. 200-volt lamps had made their appearance on the market. 
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PETERBOROUGH: Mar SHOWING POSITION OF THE POWER STATION AND MAINS. 


The first scheme prepared by the engineers included both , The adviser to the Corporation, Dr. J. A. Fleming, had there- 
private and street lighting at an estimated cost of £20,000, | fore no hesitation in recommending that the supply pressure 
and for this amount the sanction of the Local Government | to consumers should be 200 volts, and that the system of 
Board was sought, and the resolution to apply to the Board | supply should be a three-wire system, continuous current, with 
having been passed in Council, after much opposition, by а | a pressure of 400-460 volts on the outers, and on these lines 
majority of one vote only, an inquiry was held on May 6, | a new scheme for the Corporation electric lighting was drawn 
1896. Strenuous opposition was brought forth at the inquiry, | up by Dr. J. A. Fleming and Mr. J. C. Gill. This allowed 
the immediate need of duplicating the water supply carrying | the generating station to be placed in a position a little less 
most weight, and the report was to the effect that as the | central, but still within easy reach and economical range of 
money might be wanted for a pressing sanitary need they | the whole borough by the continuous current. 
could not give their sanction to borrowing £20,000 for electric The site of the station is a piece of land about 33 acres 
lighting. In November, 1897, the Local Government Board | in extent, which was already the property of the Corporation, 
was again approached without success for permission to and known as the Albert Place Meadow. It is bounded on 
borrow £15,000. Another Local Government Board inquiry | the south by the river Nene, and on the west by the main line 
was held on February 8, 1898, and sanction to borrow was | of the Great Northern Railway. It therefore offers an un- 
again refused. In the same year, however, the Local Govern- | limited supply of water for condensing and boiler feeding, free 
ment Board consented to receive a deputation from the Town | of cost, and facilities for getting coal to the station without 
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PETERBOROUGH: PLAN OF GENERATING STATION. 
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PETERBOROUGH : VIEW OF THK GENERATING SETS 
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cartage, both items of considerable importance when consider- 
ing the economies of running. The only drawback to the 
Bite was the quantity of concrete required in foundations. 
These had to be taken down to a bed of gravel 14ft. below the 
surface of ground and considerably below the water in the 
river; this was difficult and expensive work, steam pumps 
having to be kept constantly going. The whole station is 
built upon concrete arches and the floor level raised to such & 
height as to be safe against floods. This work was done by 
Corporation workmen under the immediate superintendence 
of the engineer, and cost upwards of £2,000. The buildings 
were designed and the plans and specifications prepared by 
Mr. J. C. Gill and his chief assistant, Mr. C. R. Barlow. 

The erection of the buildings was commenced on Novem- 
ber 13, 1899. Plans and specifications for the generating 
plant were drawn up by Dr. J. A. Fleming and Mr. J. C. Gill. 
and invitations to tender were publicly advertised in March, 
1899. A large number of tenders were returned for the six 
sections of the plant, and after these had been considered and 
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At the present time the boiler room is occupied by two 
Lancashire boilers with Galloway tubes, 80ft. long and 7ft. in 
diameter, each having an evaporative power of 6,0001Ь. of 
water per hour and working at a pressure of 160lbs. to the 
square inch; the fittings are of Dewrance’s make, asbestos 
packed, and Poulton seating blocks areused. Space is left in 
the existing boiler room for one more boiler of the same size 
without extension of building, and the building, when com- 
pleted, would accommodate six such boilers. The flue gases 
pass off to a long horizontal flue which at the end of the 
boiler house farthest from the pump room divides into a bye- 
pass flue and also an accumulator flue. Space is left in the 
accumulator flue for a Green's economiser of 452 tubes, but at 
present only 96 tubes have been erected, the scrapers being 
driven by one of Green’s special high-speed engines. 

The shaft terminates in an octagonal chimney stack 120ft. 
high, 6ft. internal diameter at the bottom, and it is lined with 
firebricks to a height of 45ft. The footway is 9ft. 9in., below 
which there is a bed of concrete 7ft. Gin. deep. The top of 
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A, Switch for Booster Field. B, Battery Regulating Switch. C, Bheostat for Booster Fields. D, Rheostat for Balancer Fields. E, Rheostat in Armature Circuit of Balancers. 


F, Minimum Cut-Out. G, Field Rheostat. 


PETERBOROUGH : ARRANGEMENT 


adjudicated upon by the engineers the Council finally accepted 
tenders as below :— 


Buildings (Main, Kendall and Main 52,554 8 4 
Boilers (Edwin Danks & Co.) .......................... 1,650 0 0 
Engines and dynawos (General Electric Co. 1952 0 0 
Switchboard (Crompton & Со.)........................... 654 0 0 
Pipes, tanks, condensers, &c. (Ashton, Frost & Co.) 1,700 0 0 
Accumulators (Pritchetts and Gold) .................. 49 O O 
Cables (Callender’s Company) ) . 5,949 0 0 


15,008 8 4 

When complete buildings will cover a rectangular site 108ft. 
wide and 96ft. long, but at present only half of this area is 
occupied—viz., a space 108ft. wide and 48ft. long. This con- 
sists of three sheds, a boiler-house, and an engine and dynamo 
room, and an accumulator room parallel to one another. The 
end facing the railway is occupied by the offices, test room, 
workshop, pump room, and stores. The elevation of the 
building, as shown by the illustration, has a very pleasing 
appearance, although there are no elaborate architectural 
features. It is made of yellow brick, the engine room being 
faced with red brick except for a dado of white glazed, finished 
off with several layers of dark brown bricks. The floor is laid 
with hard-wood bricks grouted in with cement. 


H, Equalising Voltmeter. I, Bus Bar Voltmeter, 380-480 volts. K, Voltmeter, 350-480 volts. L, Battery Switch. 


OF SWITCHBOARD. FRONT VIEW, 


the stack is provided with a handsome stone coping, giving 
the shaft a very pleasing appearance. 

The boilers send their steam through бір. pipes into a steel 
ring main, Sin. in diameter, from which 4in. branch pipes are 
taken to the engines. In the engine room two 60kw. steam 
dynamos are at present fixed, each consisting of a Willans 
three-crank compound engine coupled to a General Electric 
Co.'s multipolar shunt-wound dynamo, running at 470 revs. 
per min. There is also a booster and a balancer set, made 
by the General Electric Co., consisting of two multipolar 

ynamos as balancers, coupled directly to two bi-pole dynamos 
used as boosters. 


The switchboard, of which we give an illustration, is made 
by Messrs. Crompton & Co.; it is a handsome structure, con- 
sisting of three panels for positive, negative and middle mains, 
and contains the regulating switches for boosters and balancers, 
the inter-coupling plug switches on the positive and negative 
boards, and the main feeder switches and duplex cutouts.. 
Behind the board are placed the regulating resistances belong- 
ing to the field dynamos of the boosters and balancers. 

Parallel with the engine room is the accumulator room, 
containing two batteries each of 120 cells, of Messrs. 
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Pritchetts and Gold's manufacture. 
825 ampere-hours when discharging at the rate of 36 amperes, 
-and 240 ampere-hours when discharging at the rate of 
60 amperes. From the switchboard proceed four feeders ; 
these are 0:25 sq. in. section copper, and are laid solid in 
bitumen in trenches laid in the road. With each feeder is 
laid three pilot wires to the feeder points, and any of these 
pairs of pilot wires can be connected to two Kelvin electro- 
static engine room voltmeters placed in the engine room, 
which show the pressure at the feeder points on the two sides 
of the three-wire system. 


PETERBOROUGH : VIEW OF BOILERS. 


The pump room is very completely equipped. Owing to 
the proximity of the river Nene, there is no difficulty in get- 
ting any amount of water for condensation ; accordingly, two 
wells, 7ft. in diameter, have been sunk outside the pump- 
room, and these are supplied by two 12in. earthenware pipes 
leading to the river, about 120 yds. distant, the water flowing 
in by gravitation. In the pump-room there is a dry well, 
lined with cast iron, at the bottom of which is placed an 
electrically-driven centrifugal pump; this pump takes water 


r. err 7 


GENERAL VIEW OF STATION. 


PETERBOROUGH : 


from the wells, and sends it through a 10in. delivery pipe laid 
along the boiler-house wall, from which there are branches to 
ejector condensers fixed to the engines. The waste water 
is taken to a drain laid in the exhaust pipe trench, leading to 
а sump outside the engine room, which is drained to the river. 

The motor pump was supplied by Messrs. Ashton and 
Frost, and is able to deliver 42,000 gallons of water per hour 
for condensing purposes, the total lift being 35ft. The motor 
is of the enelosed type, it works on the outers, and provision is 
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They have a capacity of | made for a second pump to be placed in the well when 


required. The condensers are of the Ledward (B) type, and 
are capable of condensing easily 2,0001. of steam per hour; 
they are each provided with an automatic check valve, an 
inle& water stop valve, а steam inlet stop valve, and water 
pressure and vacuum gauges. 

The main exhaust pipe is 14in. in diameter, it is laid in 
a trench, and is connected to the existing engine by Gin. 
branches, provision being made for Sin. branches for future 
200 н>. engines. At the end of the exhaust is a 14їп. 
delivery pipe, carried up well above the roof of the engine 
house. 

The boiler feed can be taken direct from the wells or from 
а cast-iron tank 8ft. by 15ft. Gin. by 4ft. erected over the 
pump house. At present there are two pumps, one a Tangye 
duplex steam pump, the other an Ashton and Frost three- 
throw electric pump, each being capable of delivering 18,0001b. 
of water per hour against a boiler pressure of 160lb. The 
arrangement of feed pipes is such that any service of water, 
cold or hot, can be delivered to the boilers (a) direct from 
well by pumps or injectors ; (b) direct from tank by pumps or 
injectors; (c) through economiser from well; (4) through 
economiser from tank. 

Distributing mains of 0:12, 0:06, and 0:12 sq. in. section 
have been laid throughout certain streets of the town, as 
shown in the diagram. These mains are laid in 6-way 
Callender casing, there being three spare channels left for 
additional mains. 

Current was first supplied to consumers on December 19, 
and has given general satisfaction. There is every probability 
of the undertaking being commercially successful, as 8,500 
lights of 8 c. p., or their equivalent, have already been 
connected, and, in fact, more plant will be required for next 
winter, and the Local Government Board is already being 


-( approached for the requisite funds. 


The price of gas in Peterborough, supplied by the Peter- 
borough Gas Co., is 88. 4d. per 1,000 cubic ft., and the price 
of electric current, as fixed by the Corporation, 6d. per Board 
of Trade unit for lighting and 8d. for power. 

Mr. John C. Gill, Assoc. M. Inst. C. E., who was already the 
city waterworks engineer, has also been appointed the city 
electrical engineer, with Mr. J. M‘Kenna as engineer in charge 
of works. Our thanks are due to Prof. Fleming and to 
Mr. Gill for the great assistance they have rendered to us in 
the preparation of this article and during our visit to the works. 


BIRKENHEAD ELECTRIC LIGHTING AND 
TRAMWAYS WORKS. 


Considerable extensions are taking place in connection with 
the electricity supply at Birkenhead. A small lighting station 
has been running there since 1896. It was originally designed 
by Mr. J. N. Shoolbred on the two-wire system at 230 volts, 
or, to be more accurate, the mains were laid on the three- wire 
system and connected to the generators on the simple twe- 
wire System. The present engineer, Mr. W. Bates, took over 
the etation in 1898, and shortly afterwards it was converted 
throughout to a 2 x 280 volts three-wire system. 

The works are at present equipped with one 225kw. Mavor 
and Coulson dynamo, two 150kw. Siemens machines and three 
50kw. Crompton units. The three larger machines generate 
at 460 volts, and the Crompton machines at 280 volts to 
balance the three-wire system. All these are driven by 
Willans compound engines—the largest by a three-crank 
engine and the others by two-crank engines. Regulation is 
effected in the ordinary manner by means ofa battery. Steam 
is supplied by Lancashire boilers which are fed through a 
Babcock and Wilcox watersoftener, the feed water, taken 
from the town mains, being extremely hard. The boilers are 
fired by Vicars stokers, which are driven by a small motor. 
On one occasion considerable inconvenience was experienced 
by the armature of this motor burning out, it being extremely 
difficult to fire by hand the boilers fitted with Vicars stokers. 
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Consequently, a spare motor has been put down in case а 
similar accident should occur again. The economiser scrapera 
are driven by a separate motor. 

Around this station, which lies nearly in the centre of the 
supply area, there is a fairly good load, but at further dis- 
tances from the station the load is rather patchy. Two miles 
off, on the boundaries of the borough, a battery transformer 
sub-station has been erected to serve the outlying townships of 
Bidston and Noctorum. This contains a 600 ampere-hour 
battery of 230 E. P. S. cells and motor driven boosters. The 
cells are charged in the daytime and discharged at night, the 
loud being entirely a residential one, a3, in fact, is the greater 
part of the load on the Birkenhead station. The sub station is 
in charge of a single attendant, who need only be there from 
1 p.m. to 9 p.m. each day. 

In quite a ditferent direction an electric tramway line of 
2} miles long has recently been opened, its nearest point 
being 14 miles from the present station. Although, in addi- 
tion, 12 miles of tramways will, it is expected, be opened 
during the year, and be supplied from a large station now in 
course of erection adjacent to the lighting station, it was 
decided that a small station should be erected at about 
the centre point of the line just mentioned. In addition to 
running this 2}-mile line, it is just possible that at some 
future date this little station may be extended to supply a 
lighting load as well, as a new residential district is springing 
up in this neighbourhood. This is, however, not quite 
certain, as one reason of there being three stations to supply 
а comparatively small load, such as that at Birkenhead, is 
that the lighting and tramways committees are separate and 
independent entities, although Mr. Bates is the electrical engi- 
neer to both of them. The arrangements are a strange contrast 
to the present wholesale power distribution movement. 

The small tramway system is situated on a very favourable 
site on the Mersey, on the confines of the new wharves which 
the Mersey Dock and Harbour Board are about to construct. 
The site is large enough to allow of considerable extensions, 
and one end of the building is temporary with a view to this. 
It may be mentioned that the Corporation refuse destructor 
adjoins this station, but instead of supplying the heat energy 
to the latter, its own furnaces have to be assisted with coke. 
The station includes two 150kw. four-pole Scott & Mountain 
over-compounded direct-driven units, each being fitted with 
a switch for adjusting the amount of compounding if desired. 

The feature of the station, however, is a Highfield com- 
pound reversible booster. This machine carries further the 
principle of the reversible boosters in use. at St. Helens, as it 
can be used with compound-wound instead of shunt dynamos, 
thus keeping the feeder pressure at its correct value automatic- 
ally. During the hours of light load the machine boosts up the 
pressure of the accumulators so that they can supply the line, 
and subsequently it acts in the reverse direction, adding volts 
to enable the batteries to be charged from the switchboard 
"bus bars, and to take up at the same time the peaks of 
ihe load. The machine, which we believe to be the only 
one of its kind, has been giving absolute satisfaction since it 
has been running. The battery is made up of 240 cells, and 
the battery room presents an unusual appearance, as the 
employment of the Highfield booster renders regulating cells 
and their connections unnecessary. The cells are of the 
21 R type Chloride make, with a capacity of 630 ampere-hours 
at a 7-hour discharge rate. 

The remaining equipment of the station consists of a 
Zschocke cooling tower, a Wheeler Admiralty type condenser, 
and two Lancashire boilers 27ft. by 7ft., fitted with McDougall 
coking stokers, which as well as the economiser scrapers are 
electrically driven. The switchboard is practically of the 
B.T.H. standard pattern, with such modifications as are 
necessitated by the special booster. 

On the line, where eight cars are running at present, the chief 
feature is the exclusive employment of bogey cars. The reason 
for this is that a low bridge makes it impossible to employ 
double-deck cars, and it was considered advisable to have great 
seating capacity. The cars have been built by Messrs. J. F. 
Milnes & Co., with В. Т. Н. equipments. Each has а separate 
smoking compartment. The line construction is centre and 
side pole, no span wires being employed. 


THE THEORY AND USE OF THE ALTERNATE 
CURRENT WATTMETER. 


BY CHARLES V. DRYSDALE, B.SC. 


The recent Paper by Mr. Mordey at the Institution of 
Electrical Engineers, and the discussion thereon, show how 
much difference of opinion still exists on the subject of 
alternate current power measurement particularly at low 
power factors. The prevailing opinion at present seems to ba 
against the use of wattmeters, as some of the errors to which 
these instruments are liable are at last becoming known, and 
no one seems to have shown fully how these errors may be 
corrected for or eliminated. 

The wattmeter is undoubtedly by far the simplest and most 
convenient instrument for power measurement, and the writer 
is decidedly of opinion that power measurements may be made 
by it far more accurately than by any other method. In order 
that this should be the case, however, the instrument should 
be properly designed, and it should be used with some idea of 
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the errors to which it is liable. As the matter does not seem 
to be well understood by electrical engineers, and it is of the 
greatest possible importance to them, it may be well if it is 
dealt with from first principles. In Fig. 1 let V represent the 
P.D. wave on an alternate current circuit, and C the 
corresponding current wave (in this case a lagging one). The 
power-factor given to the circuit at any instant is given by the 
product of the P.D. and current at that instant, and the mean 
value of this product during the period represents the actual 
power given to the circuit. 

In the wattmeter, as is well known, we have two coils 
usually at right angles, one being fixed and carrying the 
main current, while the other one swings and is connected as 
& shunt to the circuit. The turning moment or torque 
between these coils at any instant is proportional to the pro- 
duct of the main and shunt currents; and if the shunt current 
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is proportional to the P. D. at every instant the mean torque 
between the coils is proportional to the true average power 
supplied to the circuit, and it can be measured by a torsion 
head as in a Siemens dynamometer. Since, however, the 
force between the coils depends on the magnetic fields pro- 
duced by them, it is clear that the shunt coil must have self 
induction, and this self-induction destroys the simple relation 
of the wattmeter reading to the power. Fig. 1 also shows 
approximately the effect of the self-induction of the shunt, 
where the dotted curve represents the current in the shunt 
coil The effect of the self-induction of the shunt is twofold : 
(a) It reduces the amount of the current passing through it, 
and (b) it causes the shunt current to lag behind the P.D. 
which produces it. It is, therefore, necessary to study the 
result of these effects, which are simplest when the waves are 
of the simple sine form. 

Wattmeter Correction with Sinusoidal Waves.—From the 
above considerations it is easy to deduce the ordinary correc- 


tion factor given in the theory of the wattmeter. If A and V 
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are the R. M. S. values of the current and P.D. as given by an | nearly 90deg. and sin p= +1, while for a capacity 4 is 


ammeter and voltmeter, W the “ apparent watts = A V, and 
v the true watts,” we know that 


it = À V оов ф = W cos ф. 


Let R be the resistance of the wattmeter shunt in ohms, 
L its self-induction in henrys, and р= тп, n being the 
frequency of the circuit, we then have, Fig. 2, 


Impedance of shunt I= y R? + L?p*. 
Tangent of angle of lag, tan a = Lp/R. 


It is clear (a) that the wattmeter reading is reduced in the 
ratio of R to I, and (b) that the angle of lag between the two 
coils will be reduced to ф – а, hence the wattmeter reading 


which should be kW cos œ, will in reality be и! = kW Ë сов 
(ф – а), or kW сов a cos (- a) since cos а=. k is here the 
constant of the wattmeter. Hence correction factor 


zo Truo watis 2 Моор. BP 
wattmeter reading * W сова сов (ф a) 608 а608(ф – a) 


Expanding cos (ф – а) the expression reduces to 


1 -- tan? Leu 

ion f FFV 

Correotion factor VVV 
A l tg tan $ 


which, when multiplied by the watts given by the wattmeter, 
gives the true watts. This is the usual correction formula 
given in the books, and it is pointed out that if а = 0 ог а= ф 
the correction factor is unity, i. e., the wattmeter reads cor- 
rectly. This formula is rarely used in practice, but where 
the load is not very inductive and the wattmeter has con- 
. siderable self-induction, the correction may be applied. For 
this purpose cos ¢ may be approximately determined by 
dividing the power determined with the wattmeter by the 
apparent power as given by an ammeter and voltmeter, and 
the corresponding value for tan ¢ determined from tables and 
inserted in the formula. Of course R, L and p must be 
known, which is, unfortunately, rarely the case in practice. 
The correction factor, however, breaks down utterly when the 
lag or lead of the current approaches 90deg. Under these cir- 
cumstances tan ¢ is very large, and varies so much with фаз to 
be quite indeterminate. Since Ly /R can never be absolutely 
zero, and tan ф is infinite when 4 is 90deg., the correction 
factor is useless ; and as this is the case in which it is most 
needed there is little wonder that it seldom appears outside 
text-books. 

The writer has, however, worked out the correction formula 
in a new form, especially applicable to circuits of low power- 
factor, which is more easily applied than the former, and is 
perfectly determinate. We have seen that the wattmeter read- 
ing w’ W cos a оов (ф – а), and expanding 


w’ = W cos $ cos! a + W sin ¢ sin а Gos a. 


Hence w = wcos? а + W ain ф Sina cos a, 


I 
from which true power tr = 00855 — W sin $ tan a, 
0 


R R 


If P is the true power factor of the circuit = 9 / W and P' is 
that given by the wattmeter = w'/W we have 


(1 4 FP) _ Lp 
P=P(1+ “Ri R 
This correction is never indeterminate, as sin ¢ only varies 
between — 1 and+1. The correction appears somewhat com- 
plicated, but is very simple in practice, as if Lp/R is small, we 
б = 10' — PW sin ф. 


The simplification is much greater when the load is very 
*jnductive." For a circuit having great self. induction 4 is 


or w=w (1 DP) -W sin $. 


sin ф. 


have 


nearly — 90deg. and sin p= — 1. We therefore get 
w=w + Pw, 


or P= P'+ Lp/R the + sign being used for leading, and the — 
sign for lagging currents. 

An interesting deduction from this result is that with a 
capacity current having a power-factor equal to Lp/R the 
wattmeter should give no reading, and that if the power-factor 
is less than this amount the wattmeter reading will be 
negative. It has just been pointed out by Prof. Ayrton, in 
an article in the Electrical Review, that a Thomson meter 
should rotate backwards with a leading current having a 
smaller power-factor than Lp/R, an effect only too well known 
in practice to central station engineers. We see however, 
generally, from the above investigation, how to obtain either 
accurately or approximately the wattmeter correction, and 
thus to obtain the true power on a circuit or low power-factor 
even with a fairly inductive wattmeter. Sin ф may be taken 
within 1 per cent. of unity for all power-factors less that 


0°14, while the quantity 1+ ы. would be increased by 1 per 


cent. when Lp - R/10. If we take р as 628 (100 — circuit) 
L/R = 1/6,280 = 0:00016 and no wattmeter for ordinary circuits 
would have anything like this time constant. 


Effect of Capacity in the Shunt.—B&pecial consideration must 
be given to this matter, as it is probable that serious errors 
are frequently made in power measurements by neglect of 
capacities in the resistance coils in the shunt circuit. In order 
to eliminate the effect of self-induction the coils are wound 
non-inductively, but this brings together sections of wire at 
very different potentials. With a varying P.D. there is, 
therefore, a capacity current flowing between the wires as well 
as a conduction current through them. The effect is that of a 
condenser shunting the resistance coil, and its influence on 


the reading can be calculated. In Fig. 3 let L be the self- 
induction of the wattmeter coil, r its resistance, 7’ the non- 
inductive resistance in series, and K its capacity, it can be 
shown that 

(R - LKr'p?)? + (L + KT, 

L- Kr’? + LK?r”?p? 

In obtaining this formula it is supposed that the capacity of 
the wattmeter coil and the self-induction of the non-inductive 
resistance are both negligible. This assumption is sufficiently 
closely accurate for all practical purposes. It will be noticed 
that if L and K are large the lag depends on higher powers of 
the frequency. If, however, these quantities are small so 
that Кр is negligible in comparison with 7’ 

I= JR? (- Kr 
L- Kr” 
EU 


Impedance of circuit I = 


and tan a= 


and tana= 


Further, if the resistance r is small in comparison with R, 
may be taken as R, and 


tan а = (& — KR)p, 


but L/R is the time constant due to the self-induction = T, and 
KR that due to the capacity =T’. 

Hence tan а = (T- Т')р, which is also the correction to be 
made in the power- factor when using the wattmeter. 

Hence we have generally 


Р=Р'- сыгу sin ф=Р' - (T — T^ p sin ф for sine waves, 


776 


THE ELECTRICIAN, MARCH 15, 1901. 


and when both Tp and T'p are very small in comparison with 
P, and at low power-factors 


Р = р” + (L pus ES P + (Т 2 Tp. 


It will further be noticed that if L= K»? the correction 
factor vanishes for all periodicities. This will not, however, 
be true if L or K are large, as then the higher powers of the 
frequency have influence. 

As an example of the serious error which may be caused by 
capacity, let us take a non-inductive resistance of 100,000 
ohms. It can be calculated that the effective capacity of such 
a coil would be about ich th of а microfarad or 10-? farads. 


Hence the correction to be applied to the power-factor at 


100 ~ =10-° x 10° x 628 =0:0628 or between two and three 
times the total power when testing dielectrics. The effect of 
capacity is, of course, to increase the reading on leading 
currents, and to decrease it on lagging ones. The remedy is 
simple. If the resistance is split into two separate sections 
the capacity can easily be seen to be only one-fourth, while if 
10 separate resistances were used the capacity would only be 
Toth of the above. Mr. Swinburne has recently suggested 
winding the non-inductive coils in layers, instead of double, 
which would certainly be an improvement on the ordinary 
plan, but the splitting up of the resistance into separate 
bobbins reduces the capacity much more, and give greater 
insulation and heat radiation when used on high voltages. 


Influence of Ware Form.—This a matter which is unfor- 
tunately too often lost sight of when designing instruments or 
making tests. For instance, it might be assumed that since 
the correction above obtained could be easily made, there is no 
necessity for wattmeter shunts to be very non-inductive. On 
many circuits in practice the P.D. wave is very closely 
sinusoidal, and the correction applies with very considerable 
accuracy; but in the case of inductor alternators, &c., the 
P.D. may depart very widely from the sine form, as, for 
example, in the case of the wave forms shown by Mr. Minshall 
at the discussion on Mr. Mordey’s Paper. It cannot be too 
strongly pointed out that these departures from the sine law 
may cause the most serious errors in all measuring instru- 
ments having self. induction. In the writer's own experience 
a good form of electromagnetic recording voltmeter altered in 
reading 3 per cent. on being switched over from a Ferranti 
alternator to a Parsons’ turbo machine, the voltage and 
frequency of both machines being identical, and neither wave- 
form differing very greatly from the sine curve. It must not be 
forgotten that although the higher harmonics are, as a rule, 
small, their inductive effect increases with their frequency. 


Writing our equation in the form w=w' + (b PW, the 


If the frequency 1з increased « times, the correction will 


become us xd hw. 

If the amplitude of the P. D. wave of each harmonic is the 
same, the apparent power W is inversely proportional to 
the frequency. For since A = V/lp approximately on a very 
inductive circuit, W = А V = Үр, where l is the self-induction 
of the main circuit. We thus see that the amount of the 
correction for each harmonic having the same amplitude is 
the same. Of course, the amplitudes of the higher harmonics 
are much smaller generally than that of the fundamental 
wave, but it may easily be possible for the correction to be 
doubled. If C, is the correction for the fundamental wave of 
amplitude V, the total correction will be approximately 


| ү» ў DI (v) 
6 10 6 2 ү, Pops 


This correction must be applied to the total power, not the 
power-factor. Of course, this assumes that the inductance of 
the main circuit is constant, which is not the case where iron 
cores are used. If, however, we arrange our wattmeter so 
that the correction for sine waves is less than one-half of the 
amount of error allowable, it will be sufficiently accurate on 
any wave form in practice, 


Influence of Eddy C'urrents.—A few words must be devoted to 
this: matter аз serious errors have frequently been made in 
measurements with wattmeters having metal supports or 
cases. The currents flowing in the main and shunt coils 
induce eddy currents in these metal paris which affect the 
torque on the swinging coil. Of course, the remedy is to get 
rid of metal in the construction of the wattmeter as much as 
possible, but as commercial instruments generally have a con- 
siderable amount of metal about them it is at any rate well to 
know the direction of the error that they cause. The eddy 
currents induced by the main coil need the greater attention 
as those induced by the swinging coil are much smaller both 
in magnitude and effect. The E.M.F.s induced in the metal 
parts obviously lag 90deg. behind the main current. The 
eddy currents themselves, if in brass, will probably not lag 
much behind the induced E.M.F., but in copper they may. 
Assuming them first to be in phase with the E. M. F. they will 
be in quadrature with the main current. If the main cirouit 
is non- inductive the eddy currents will also be in quadrature 
with the shunt current, and consequently will not affect it. 
Hence, eddy currents in brass parts of a Siemens’ dynamo- 
meter are not very serious. With a lagging load the current 
lags behind the P.D. and the eddy currents lag again behind 
the main current. Consequently, on very inductive circuits the 
eddy currents are nearly opposite in phase to the shunt, and 
diminish the reading. It is for this reason that the Swinburne 
wattmeter gave lower readings, and hence higher efficiency 
on open than on closed circuit transformers. With capacity 
loads by the same reasoning the eddy currents increase 
the reading. 

In the copper coils or other copper parts of the instrument 
the eddy currents lag considerably behind the induced E.M.F. 
They consequently have most effect at high power-factors 
and then tend to reduce the reading. This effect is compara- 
tively unimportant, unless the copper conductors are large, 
as а considerable amount of power is then being measured. 
Eddy currents in the copper plates of large Siemens dynamo- 
meters cause considerable error. 

The effect of eddy currents induced by the shunt coil will 
similarly be nil if they are in phase with the induced E.M.F. 
If the eddy currents lag they should have effect, but if the 
metal is symmetrically placed the reading will not be altered. 
In any ease the induction should be very small. 


Use of Transformers in Wattmeters. —For use on high- 
voltage circuits, it has recently been the practice to construct 
wattmeters having transformers in the shunt circuit, the new 
form devised. by Mr. Mordey being an example. These 
instruments are very convenient and portable, and fairly 
accurate on circuits of high power-factor, but for low power- 
factors they are worse than useless. If the current in the 
secondary coil of the transformer were exactly 180deg. behind 
the primary P.D. the instrument might read fairly correctly, 
but an error of ldeg. in this angle at a lag of nearly 90deg. 
corresponds to an error of 0:0175 in the power-factor (nearly 
the whole amount in dielectrics). As the angle may differ 
8deg. or 4deg. from 180deg. the readings have no meaning 
whatever. Where high voltages are used the only course is to 
employ a high non-inductive and non-capacity resistance in 
series with the shunt coil. 


Construction of Accurate Wattmeters—Having now considered 
the errors to which wattmeter measurements are liable, and 
how they may be corrected for, it is easy to see how an instru- 
ment should be designed in which these errors are entirely 
eliminated. Some ofthe conditions are well known, but they 
are so universally disregarded in commercial instruments that 
@ concise enumeration is advisable. 

(a) The self-induction and capacity of the shunt circuit 
should be small in comparison with its resistance. In order 
to measure a power-factor correctly to an accuracy of 0:001 on 
а 100-volt circuit we have seen that R in ohms must be at 
least 628,000 times L in henrys. The capacity error = KRp ; 
hence for this to be only 0:001, K must not be greater 
than 0001 

Hp 

To fulfil the first of these conditions the control of the 

wattmeter must be small. Deflectional pivoted. wattmeters, 
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therefore, as those of the Weston type, cannot be accurate | 


at low power-factors, since the pivot friction requires consider- 
able control, and hence great self-induction. To avoid 
capacity errors as shown above, the non-inductive resist- 
ance should be split into a number of separate bobbins. As 
it has been shown above that the effect of capacity is oppo- 
site to that of self-induction, both of these quantities might 
be comparatively large if balanced against one another. 
This has often been done or proposed, but the writer is 
strongly of opinion that as it is easily done each error should 
be separately eliminated for accurate work. The balancing 
of the errors looks much easier on paper than in practice. 
Where, however, a fairly accurate instrument is required for 
general use, a suitable condenser may be used to shunt the 
non-inductive resistance such that Kr? = L, 


(b Mutual induction between the series and shunt coils 
should be avoided. This is always the case where the coils 
are at right angles, as in most wattmeters, but in the Kelvin 
watt balance the coils are parallel and considerable mutual 
induction exists between the circuits. The effect of mutual 
induction might be considered, but it seems preferable to get 
rid of this further source of error by the simple placing of the 
coils at right angles, and reading, not by deflections, but by 
a torsion head. 


(с) Eddy cui rents should be avoided by getting rid of all 
metal near the coils, even screws, and brass cases should 
never be used. 


Description of the Wattmeter used at the Northampton Institute. 
—Fig. 4 shows the construction of the wattmeter designed by 
the writer for the laboratories of the Northampton Institute, 
and made by his assistant, Mr. G. Marinier. It has proved 
so satisfactory that similar instruments are being made. The 
main coils M are two in number, each wound with 10 turns 
of eight No. 16 D.S.C. copper wires, the eight wires being 
very carefully stranded together so that each circuit has the 
same magnetic effect on the shunt coil The 82 ends thus 
obtained are brought down to two rows each of 16 
mercury cups with two troughs running by them. This 
arrangement has two great advantages. In the first 
place, the coils may instantly be connected in any series 
or parallel grouping so as to make the instrument capable of 
accurately reading with currents varying from „th of an 
ampere to 100 amperes; and, secondly, the stranding effec- 
tually avoids eddy currents in the substance of the main coils. 
Great care has been exercised in making all the circuits 
identical both as regards self-induction and resistance, to 
avoid reactions between the coils when in parallel. 

The shunt coil S is composed of 800 turns of 2:4 mil. 
D.8.C. copper wire, and its dimensions are 3in. by 2in. Its 
resistance with suspensions is 655 ohms, and its self-induction 
7 millihenrys. This coil is suspended with a 2:4 mil. round 
wire (not strip), the top suspension being 12in. and the bottom 
Gin. long. The suspension is always under strain between spring 
contacts, and the round wire is found to give much better pro- 
portionality and permanence of zero than flat strip. This is pro- 
bably owing to the fact that it is extremely difficult to mount 
strip so perfectly axial that there is no liability to buckle with 
great torsion. With the suspension used the torsion head 
may be rotated 860deg. in either direction and the zero does 
not alter a fraction of a degree, even when the suspension has 
been newly put in. The base and supports of the instrument 
are all of varnished teak, and wooden or fibre clamps are used 
to fix the coils. No metal work of any description is near the 
field of the coils. In order to facilitate readings as far as 
possible the torsion head is made very large (500mm. exactly 
in circumference) and the (millimetre) divisions are marked 
on the rotating head so that the readings are always opposite 
the eye. To ascertain the zero position a reflecting mirror 
might have been used, but it was found quite sufficiently 
accurate to use a light aluminium pointer moving over a 
scale on a parallax mirror. A cardboard cover, not shown, 
having a slit in it for reading, is used to protect the instru- 
ment from air currents when reading. The sensitiveness of 
the instrument is such that when used normally with 100,000 
ohms in series with the shunt coil it gives a reading of about 
lmm. on the torsion head for one watt. This is when the 


main coils are arranged in series. The external resistance 
which has been used up to the present has been composed of 
10 coils of about 10,000 ohms each. | 

The capacity of this arrangement would be roughly about 
1:6x10-! farads. Hence Kr would be 1:6 х 10-6 and Krp 
at 100~ = 10, and the greatest possible error in the power 
factor on sine waves due to capacity would be 0:001. The 
self-induction as above mentioned was 7 millihenrys hence 
Lp/R=7 x 628/108 = вау, 4:5 x 10-5which would be the maxi- 
mum error in the power factor due to self-induction. As the 
capacity effect is not negligible another resistance is being 
constructed with 100 coils of 1,000 ohms each, which will 
reduce the capacity effect to one-hundredth part of its present 
value. These coils are being wound in notches on ebonite 
sheet, an arrangement which has been formerly used for high 
resistances. This resistance will serve for measurements on 
2,000 volt circuits, віпзе the power will be 40 watts, which, 
when distributed over 100 bobbins, will not cause over-heating. 


— 


[T] 


Fi. 4. 


As ordinary resistance boxes are not safe on high-voltage 
circuits, the writer has formerly employed a liquid resistance 
suggested by his assistant, Mr. A. С. Jolley. It consists of а 
5 per cent. solution of cadmium iodide in amyl alcohol with 
cadmium electrodes. A tube about Gin. long and Jin. diameter 
gives a resistance of about a megohm, and the arrangement 
is very cheap and convenient. If any appreciable current, 
however, is taken, it drops in resistance with the heating 
produced, so that it is well to check its resistance frequently. 

In conclusion, the writer would urge upon engineers the 
necessity for great accuracy in alternate-current power 
measurements at low power-factors. The low load-factor on 
all alternate-current lighting systems causes the losses in 
transformers and mains at light load to be of the greatest 
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possible importance. The writer ventures to doubt whether 
the efficiencies of transformers and motors at light load, so 
often published, are really known with any degree of accuracy, 
in view of the ignorance which prevails on the subject of 
power measurement and the extreme liability to error at low 
power-factors. Of all methods available for such measure- 
ment the only two of the slightest value for low power- 
factors are the wattmeter method and the electrometer 
method recently revived by Mr. Addenbrooke. The electro- 
meter method theoretically should be the method par 
excellence, as it is free from inductive errors and can be 
used with special convenience on high voltage circuits. 
Electrometers, however, have a number of errors peculiarly 
their own, and the writer’s experience with varions forms leads 
him to doubt their capability for accurate measurements, 
especially at low pressures. An explanation from Mr. 
Addenbrooke as to how the various sources of error in 
electrometer measurements may be eliminated, and to what 
аи {һе readings may be relied on, would be of great 
value. 


WIRELESS TELEGRAPHY. 


BY PROF. DR. F. BRAUN. 


During this winter I have delivered two lectures before 
Strassburg scientific societies on & part of my practical and 
scientific experiments in wireless telegraphy, and I take the 
liberty of giving а short account of the substance of these 
lectures.* My experiments were commenced in the summer 
of 1898, and were at first devoted to methods of signalling 
through water in & more effective manner than hitherto. 
This, however, will be referred to on another occasion. 

Following these, experiments on the Marconi system 
were undertaken with a view, in the first instance, to 
increase the action of the transmitter. At that time the 
general idea, and also Marconi’s, was that he was working 
with Hertzian—/.e., with relatively short waves. In fact, the 
introduction of the Righi oscillator was manifestly with 
the intention of increasing the frequency of the waves 
as much as possible. One might be doubtful, how- 
ever, to what extent this assumption was correct, for 
the question here was obviously to what distance the 
charge had already travelled in the transmitting wire 
connected to the Righi balls at the moment when the balls 
themselves are charged up to the sparking potential. If one 
takes the simpler connection with only one spark-gap the 
natural conception would be that the whole transmitter would 
be charged to practically constant potential owing to the slow 
charging process, and that it would thus behave as a Hertz 
oscillator; this assumption alone would explain the fact that the 
effects at a distance increased with an increasing length of 
transmitting wire. But, if these views were correct, Marconi’s 
transmitting arrangements were not favourable. Then, his 
transmitter has small capacity, and this cannot be increased 
80 long as the transmitter remains open. But oscillations of 
this character die out very quickly, as one knew from numerous 
experiments; they are damped too quickly by the sparks, a 
fact which Hertz expressed in the form that if the length of 
the spark is to remain active a certain size must not be 
exceeded. 

All these considerations led to arrangements in the follow- 
ing manner :—Condensers with a capacity of about the order 
of the usual Leyden jars were charged singly or in combination 
to a high potential, and their discharges through appropriately. 
dimensioned self-inductions were employed to feed the trans- 
mitter directly or indirectly. Here, for the first time, slower 
oscillations than Hertz’s were undoubtedly employed, and the 
first question that occurred was whether a coherer with the 
ordinary connections—where it is embedded in a circuit 
which is closed in the geometrical sense—would still act 
sufficiently. Then, the usual idea, which seems to be sup- 
ported by facts, was that the coherer only responds to very 
short waves, as only these would produce a potential difference 
between the two poles sufficient to break down the gap in 


— 


* The lectures were delivered November 16, 1900, and January 51, 1901, 
and notices of them appeared in the daily newspapers. 
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the coherer. This view seems to be directly confirmed if one 
first considers the coherer entirely insulated and exposed to 
the electric waves; and, secondly, if one is certain that it does 
not follow the periodic currents, but the periodically varying 
potential difference. 

Experiments with the Leyden jar discharges well defined in 
every respect gave a positive result. First, the conditions of 
the experiments were varied to a considerable extent, among 
the arrangements tested beivg the connections now employed 
by Slaby and Count Arco. Especially closely examined was 
an arrangement which J denote as inductive excitation of the 
transmitter, and to the description of which I will confine 
myself at present. It is characterised by the fact that one 
leaves the transmitter quite sparkless, and excites the oscilla- 
tions in it by induction. The condensers discharge through 
& primary circuit, and this excites the oscillations in the 
lower spirally-wound end of the transmitter. The lower end 
of the latter remains insulated from the earth, and it follows 
that its assistance in increasing the action to a distance, 
which Marconi found to be the case with his connections, 
cannot be interpreted in the usual manner. Asa matter of 
fact, the earth acts, it may be mentioned parenthetically, in 
causing the transmitter to take up a greater electromagnetic 
energy. 

The advantages of my connections are as follows :— 

1. In the primary circuit a large amount of energy can be 
employed usefully; the action of the transmitter increases 
with the energy employed to a much greater extent than with 
the Marconi connections, and can be augmented by increasing 
the capacity of the condensers as well as by increa-ing the 
potential. 

2. The oscillations of the transmitter are, as is known, hardly 
active physiologically, in spite of their high potential, and а 
danger from unintentional contact is therefore quite excluded. 

3. Less attention need be paid to the insulation of the 
transmitter than in the case of electrostatic excitation. 

4. The oscillations of the primary condenser circuit are 
slightly damped, as has already been known for а long 
time (for instance, from the classical experiments of 
Feddersen). They excite in the sparkless traasmitter waves 
which are still less damped. If, therefore, both are brought to 
resonance, they increase in the latter case to a very high 
amplitude. 

5. Thus they fulfil the fundamental conditions necessary for 
electrical tuning between a transmitting and receiving appara- 
tus. The region of useful rays of oscillations will at the same 
time be extraordinarily extended, as is particularly desirable 
for this purpose. 

The first assertion is proved by the following table :— 


Primary Current in the Relative Electi omagnetic Energy in the Transmitter. 


Induction Coil. | 


Marconi Connection. Inductive Excitation. 


| 8 26 


2 amperes 

2) to amperes | 10 40 
4 amperes 10 55 
6 amperes 10 62 


The table shows that the mean energy of the waves in the 
Marconi transmitter (in consequence of the spark) soon reaches 
its limit, while it increases considerably in the case of inductive 
excitation ; and, further, that for the same energy expended 
їп the primary, the latter system far surpasses the Marconi 
transmitter. The second and third claims scarcely need a 
proof. If, as I demonstrated in my lecture, one connects 
a Marconi transmitter to earth by means of a long damp 
thread, the apparatus refuses to work while the inductively 
excited transmitter is hardly affected by such & connection. 
The two last claims follow from resonance experiments. That 
the waves of the transmitter serve perfectly for a tuned 
telegraphy will be shown at the conclusion of this article. 

Experiments in the open air have demonstrated a superiority 
over the Marconi transmitter under all conditions. The first 
observations in Strassburg, in the summer of 1893, already 
proved this, when the sender and receiver were in sight of 
one another (partly) as well as when they were hidden from 
one another by obstacles. The tests were resumed at Easter, 
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1899, at Cuxhaven, and in the winter of 1899-1900 telegrams 
were sent to Cuxhaven (Kugelbake) from the small steamer 
„Silvana of the North Sea line, in her journey to Heligoland. 
With a transmitting wire of 15 metres in height on the 
„Silvana, and a receiving wire 29 metres high at Kugel. 
bake, regular and perfect messages were received to a distance 
of 82km., and signals could be distinguished at distances of 
50km. During the experiments in the autumn of 1900, 
between Cuxhaven and Heligoland (68km.) with masts 29 and 
81 metres in height respectively at the two stations, compara- 
tive tests were made. While with inductive excitation all the 
signals were received, of 450 transmitted with Marconi con- 
nections not a single one could be observed at the receiving 
station although the supply of energy was pushed to the 
extreme limits. The remaining conditions were strictly 
identical. The following table gives a comparison in which 
the figures referring to the Marconi transmitter are taken 
from official reports reprinted in the /lcktrotechnische Zeit- 
schrift .— 


Distance 


А н of 
о : the heights 
— trans Height of of tlie E x 103 * 
mission masts, two masts | P 
(E). P). 
Inductive Charge Method: | km. | metres. metres. 
"Silvana"—Kugelbske. 32 ‘ 15 29 455 14 
Elbe I.— Kugelbake ...... 52 30 209 870 577 
Heligoland — Kugelbake.. 63 51 29 900 69 
Marconi Transmitter : | 
Borkum—Borkum Fire- 
SNIP, oos oae eor bes 32 40 38 1,520 21 
North American Navy... 155 15:5 49 526 25 


The last column in the table gives the distance over which 
signalling should be possible, calculated according to a well- 
known rule. On the significance of the rule and the assum- 
tions under which it applies see Hertz, Wied. Ann., Vol. 86, 
р. 1, 1888. Even if one does not take this rule literally, the 
summary above proves the undoubted superiority of the 
transmitting arrangement described. The distance attainable 
should be, from the present facts and material, two and a-halt 
to three times that by the Marconi transmitter, although the 
receiver employed in the experiments was less sensitive than 
Marconi’s. The fact that large amounts of energy must he 
available in order to signal over considerable distances with 
low masts may of course be troublesome in some instances, 
but in many cases it will hardly come into consideration. 

The connections have here been described in their simplest 
form ; they can be varied in different ways and the energy of 
the transmitter thus increased. The extent of its applicability 
in radiating large amounts of energy, whether in the form of 
long or short waves, is not fully portrayed in the above 
article. 

In conclusion, the experimental proof that the oscillations 
produced are slightly damped remains to be given. This was 
done by means of resonance experiments. It is known that 
the Hertz waves, which die away quickly, excite in the 
resonator its natural period of oscillation to a considerable 
extent, a phenomenon which at first led to the assumption 
that a Hertz oscillator, similarly to the light of an incan- 
descent body, received a continuous succession of vibrations, 
and to which the name of multiple resonance was later given. 
In distinction to this, the oscillations employed here show 
sharply pronounced resonance phenomena. In my lecture I 
showed discharges which made 10,000,000 complete oscil- 
lations per second, and thus approached closely to Hertz’s. 
These had a visible effect on a distant wire circuit in which a 
Geissler tube was included, provided this circuit was in tune. 

It would thus be possible to base on these discharges a 
tuned system of telegraphy. But resonance phenomena of 
this kind are not favourable for other reasons; they show, it 
is true, that good conditions are fulfiilled in the transmitter, 


but the task still remains to construct a correspondingly good 
receiver. 


E E a A ³ĩðAA See ыы = 
* The product of the heights of the masts should be about proportional 
to the distance attainable. 
t The smaller figure is because the actual distance is much smaller than 
what would have been attainable, | 


The problem was, therefore, attacked in another manner. 
The object was, on the one hand, to tune the oscillating systems 
between narrow limits, and on the other to increase the receiver 
effects. This latter could be done in two ways. One way would 
be to make as great as possible the energy taken up by the 
receiver—a course which was not followed in this case. If 
one considers the energy taken up as a fixed quantity, it only 
remains to concentrate it on the receiving apparatus, so that 
the latter benefits by it as far as possible, exclusively. The 
arrangement then works as а lens, which does not increase the 
energy of the light but concentrates it. I confine myself here 
{о mentioning experiments which I showed in my lecture. 
These demonstrated that the electric waves which pass the 
receiver can be concentrated 20 times or more. Then they can 
be made to act in the form of heat on a microphone contact or 
on a coherer of the most suitable form, and the latter may be 
placed in such a way that its action cannot fail whether it 
reacts with current or potential difference. 

I further showed in the lecture the sharpness of the tuning. 
Very slight changes in the tuning immediately diminished the 
localised energy very considerably. As the energy only collects 
in the tuned parts, the other parts will refuse to act, and thus 
the problem of the so called multiplex telegraphy is solved in 
& very complete manner. 


— M M —PáH 


THE USE OF STORAGE BATTERIES IN CONNECTION 
WITH ELECTRIC TRAMWAYS.* 


BX G. A. GRINDLE, M.I.E.E. 


The first serious attempt at electric traction was made at Portrush, 
in Ireland, when, in 1882, a line was equipped on the third-rail 
aystem some 6 miles in length, running from Portrush to Bushmills, 
and some years later this was followed by а second line in Ireland 
on somewhat similar lines, running between Bessbrook and Newry, 
with both of which your chairman for the present year was closely 
identified, and in the case of the second one was actually responsible 
for. In the meantime, abroad, far more particularly in America, 
matters had been marching steadily onwards. he third-rail 
System, as adopted on the two lines just mentioned, was experi- 
mented with on several lines ; but after having been given a careful 
trial was found to be wanting, at any rate in its capacity to meet 
the demands of American practice, and somewhere about the year 
1884 the idea was conceived, by whom actually I believe sore 
doubt exists, the idea having been claimed and attributed to several, 
of stringing the conductor overhead from pole to pole, and obtain- 
ing the power from it by means of a collector. It is an interesting 
fact that a similar method of collecting power was adopted in the 
same year on the Bessbrook and Newry Tramway, where at wide 
road crossings the third rail was interrupted, and the current 
collected from a suspended overhead wire. In none of these schemes, 
however, was a storage battery utilised, and it was not until 10 years 
later, or 1894, that the first recorded instance of its employment 
occurs, In that year two tramway systems came into operation, on 
both of which batteries were adopted, one being the Douglas and 
Laxey Tramway, in the Isle of Man, the design and equipment of 
which again your cbairman was responsible; the other case the 
Zurich Electric Tramways. 

As to which system it was first contemplated to employ accumu- 
lators on it is impossible to say, or whether the desiyner of either 
scheme was aware what the other was doing or contemplating. It is 
possible that the idea of employing batteries was arrived at in both 
schemes entirely pita үлүлү at any rate the object and method 
of employing them was entirely different. In the first instance the 
battery was ing ets at an outlying sub-station, situated somewhere 
about midway between the terminal points of the line. The battery 
in this instance was operated by means of a special feeder from the 
generating station at Douglas, the charging being effected by means 
of an ordinary motor generator installed in the battery house. The 
function of the battery was to assist the line load, which at the point 
of the line where the battery was installed was of an exceptionally 
heavy nature at times, generally to assist in maintaining the line 
potential at or about the centre of the system, and to obviate the 
necessity of sending the maximum amount of current demanded 
over the long feeders from the power-houee. Variations of the 
battery potential were compensated for by a portion of the battery 
being employed as regulating cells, the regulation being effected by 
hand. In the second instance the battery was installed at the power 
station, the principal functions of the battery being to equalise the 


* Abstract of a Paper read before the Manchester Section of the 
Institution of Electrical Engineers, Feb. 26. 
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load on the generators, allowing а much smaller power plant to 
affect the operation of the line. The battery in this case was 
charged by means of an auxiliary generator in conjunction with the 
main generator, and the regulation effected by means of regulating 
cells cut in or out as necessary by means of an automatic switching 
arrangement. 

These two first instances of the adoption of batteries to traction 
working, though neither of them can, when compared with recent 
practice, be considered as ideal methods of employment, nevertheless 
are distinctly interesting in view of subsequent development, and 
have gone far to demonstrate the necessity for a storage battery. 
One has only to take a glance at the load curve of any traction 
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system to see the necessity and call for the employment of a 
storage battery. The usual load curve reminds one of nothing so 
much as an attenuated mountain range, with one moment lofty 
peaks ranging skywards, and the next moment low.lying passes 
down at times to “sea-level.” The accompanying load curves will 
very clearly show this, and though the wide ranges mav tend to 
decrease in number on large systems, the liability to their occur- 
rence still exists and has to be provided for. Nothing more detri- 
mental to a generating plant can well be imagined, the violent 
stresses between full and no load occurring so suddenly aud often 


DrAcRAM 1.— Load Variations before and after Storage Battery Use. 


Diagram No. 1 shows an interesting example of the difference of 
the load on the generator obtained on the same line before and after 
the installation of a battery under precisely similar conditions. 
Diagram No. 2 shows the results obtained in the variation of the 
voltage. The upper curve in each diagram gives the result before, 
the lower atter the employment of the battery; the upper curve and 
lower curves in No. 2 show the results upon the voltage before and 
after respectively. The variation in the load you will note on 
Diagram No. 1 before the introduction of the battery was as high a: 
270 amperes, while subsequent to the employment of the battery it 
amounts to 50 amperes only. These curves, however, must not be 
taken as in any way approaching what can be effected with 


| BEFORE 
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а battery. In this instance the battery was installed without any 
boosting or special compensating arrangements In conjunctiop 
with a suitable booster there would be at the least as much improve- 
ment again. The results to be obtained by employing a suitably- 
designed booster will show as great an improvement over the results 
obtained by the employment of a battery as the ро of а 
battery shows over working without. A battery is, further, a dis- 
tinct necessity where it is desirable to centralise as much as possible 
the operating plant, as is nearly always the case, and often saves an 
additional station, with its attendant staff. A battery is an absolut, 


Ютлавлм 2.—-The Voltage Curves in a Station before and after installing Storage Batteries. 


consecutively following on each other. The necessity also arises, 
when it is desirable to maintain the voltage as nearly as possible con- 
stant. No matter to how fine a point the governing of the engine is 
carried, it is impossible for it to respond’ with anything like the 
rapidity with which the variations in the load takes place. The 
most perfect mechanical governor has a distinct time-factor as com- 
pared with that of switching on a motor, nor can even a generator 
itself respond so quickly, with the result that the voltage of the line 
rises and falls. 


necessity where the available power is limited to little more than 
the mean day load, as is often the case where water power is 
employed ; and in many instances small falls of water, which by 
themselves would be quite inadequate to successfully operate a small 
line, with the assistance of a battery can do so easily. 

Admitting therefore the necessity for a battery, we will next 
consider the advantages to be obtained by the inclusion of a 
battery on the power system. The first and undoubtedly foremost 
advantage to be gained by a reliable battery, properly installed 
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and duly proportioned for the work it has to effect, is the simpli- 
fication of the question of generation of energy, resolving this from 
being one of a constantly varying nature, varying from nothing 
to several times its mean, to the one simple question of generating 
an even, steady, and pre-determined load. Ву enabling the prime 
motor to be run constantly at an even load, it naturally follows 
that this load can be arranged to be the most economical one for 
the motor employed, which will result in an enormous econom 
over what could be obtained by employing a prime motor, whic 
would of necessity haveto be at least three times its size, in order to 
enable it to cope with the maximum demand, which may from time 
to time be thrown upon it. In fact, it is almost impossible to con- 
ceive an engine being run under more disadvantageous conditions 
than those which obtained in the production of energy for an average 
railway system, where no battery is employed. 

This advantage is best evidenced by the coal bill. The pounds of 
coal per horse-power-hour on electric traction systems is, [ think it 
will generally be admitted, beyond all reason, in many instances 
ranging up to 10lb. and even more; by the employment of a storage 
battery there is not the slightest reason why this should not be reduced 
down to the best engine practice, namely, from Alb. to 21b. 


sudden overload on the line, the extra demand of current will be 
immediately taken by the battery and not by the generator. 
Should the short " be sufficiently great to throw out the 
circuit-breaker, there will still be no variation on the generator 
load, the battery absorbing it all. While when the circuit-breaker 
is closed again, even though the cause of throwing it out may have 
been removed, there is almost certain to be an abnormal demand 
on the line for current, due to the almost simultaneously re-starting 
of the cars, All this will be immediately taken by the battery, 
without any abnormal load whatever being thrown upon the engine. 
In fact, the investment in a battery may be looked upon as a very 
excellent form of machinery insurance. 

In cases where belts are used for driving, experience has shown 
that where a battery is not employed, a severe shock will almost 
invariably break the belt before releasing the cutout. While where 
a battery is in operation, the circuit-breaker will invariably operate, 
first saving the belt. Another advantage, and one of considerable 
importance, is that the battery will often carry through where, with- 
out one, a stoppage would be absolutely inevitable. I do not eay 
that every accident which has caused the stoppage of an electric line 
might have been prevented by the employment of a battery ; but a 


Minutes. 
ЮтлавАМ 3.— Load Diagram. 


An advantage, and an important one from a point of cost, is the 
reduction of the engine-room hours In this country few, if any, 
tramways run the full 24 hours, but where they do (and it is as well 
to bear in mind that there is a growing tendency towards its 
adoption) what may be termed the ‘‘ night-load " is of the smallest 
nature ; this load can be taken entirely by the battery. Apart from 
the question of where a 24-hour system is in force, and where the 
current English practice has only to be provided for, the employ- 
ment of a storage battery enables а considerable reduction of hours 
to be made in the daily work, and will, in most instances, easily 
bring the running of the station within the limits of two shifts, 
leaving the early and the late cars to be both operated entirely off the 
battery. In an average station this should be at least a saving of 
from £150 to £200 per annum. | 

It is a distinct advantage in the saving of wear and tear of 
machinery, not only in the power plant, but also the cars, the 
sudden and violent variations or voltage, which must of necessity 
continuously occur where no battery is used, throw a large amount 
of unnecessary strain on the running motors, which is much 
modified, if not entirely eliminated, when a battery is employed. 
A distinct advantage is shown in the running of the cars; 
better time can be kept and more even running. The car 
lighting will be steadier, and the destruction of lamps decreased. 
An important advantage is the safeguard it effects against accidents, 
more particularly fly-wheel accidents and breaking of belts in cases 
where the latter are employed, as in the event of a short " or 


vast number of stoppages which have occurred, have been due in 
many instances to mere trifles, and would never have taken place. 
The advantage of being able at any time to shut down an спаде for 
a few minutes, I venture to think will be universally acknowledged. 
А very strong factor amongst the advantages of employing batteries 
on traction systems is the facilities they afford when, as is often the 
case, extensions or increased car service become imperative. By the 
installation of batteries at the extremities of existing lines extensions 
become feasible without any interference whatever with the existing 
arrangements and consequent expense, in many cases saving the 
necessity for additional power sub-stations, wbich, unless the exten- 
sions are very great, must work under most disadvantageous conditions. 

Having admitted the necessity and the advantage of employing a 
battery there yet remains one great factor to be consulted, and one 
which, in the present day, there is a very lamentable tendency to 
unduly exalt, and at the shrine of which many a good scheme aud 
many a good job have been unfortunately sacrified—it is the ques- 
tion of cost. There are two things that require to be very caretully 
avoided— first, schemes that cannot possibly pay if properly carried 
out; second, lavish expenditure that cannot be recouped. Eliminat- 
ing these from our consideration, and provided that no cheese-paring 
policy is adopted of endeavouring to make one pound's worth do the 
work of two, or, in other words, it being ensured that an adequate 
battery will be properly installed and equipped, as to whether or 
no the necessary outlay which must be incurred to include such a 
battery on a traction system is justified, there are no two questions, 
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аз there is not the slightest doubt whatever that it is the means of a 
material saving both in the prime outlay on operating plant and the 
subsequent cost of operation of same. 

Saving in Operating Plant.— The judicious and adequate employ- 
ment of accumulators will very materially reduce the amount in 
construction cost of a generating plant ; that is to say, the boilers, 
engines, and the generators at the power station, and also, in conse- 
quence, the cost of station buildings. If we take a typical load curve 
of a power station operating an average sized tramway system in this 
country it will be found that the mean load throughout the day 
approximates very closely to one-third of what may be termed the 
peak load or line, eliminating from the calculation the abnormal 
peaks, which would occasionally occur. To meet this load fairly 
and effectively the plant must, if a battery is not employed, be 
capable of generating the peak line, or, in other words, three times 
the mean day load, with the consequent result that, taking the day 
through the plant is onlv loaded to one-third its capacity, a very 
uneconomical state ot affairs, which will not by апу means be 
improved by the varying nature of the load. Diagram No. 3 is an 
interesting example of this, showing, во far as the upper or“ load on 
line“ curve is concerned, even a more aggravated state of conditions. 
The generator in this case is steadily doing the mean day load and 
the battery is dealing with everything above. These readings were 
taken every five seconds for a period of five minutes at the time of 
heavy load at 7 o'clock on a September evening. The load variation, 
you will notice, ranges from 15 to 250 amperes, and that, as a matter 
of fact, no part of this extreme variation came upon the generator, 
the generator output actually falling at the moments of heavy load. 


Let us for a moment compare the cost of two plants, one operat- 
ing without and one with a battery, taking for instance а system 
calling for a mean load of 150kw., representing a moderate-sized 
system of some 20 running cars. Under the typical conditions men- 
tioned above the maximum load which may from time to time be 
demanded will rise as high as 450kw. To deal with this, therefore, 
in the first instance it will be necessary to instal a plant capable of 
generating this output, or no less than 300kw. over and above the 
mean load, and on taking the cost of a complete installed plant at 
£30 per kilowatt, which, I think, will be admitted to be a fair and 
reasonable figure, this means no less than £9,000 in surplus plant 
over and above the £4,000 to £5,000 plant which must of necessity 
be employed to deal with the mean load. In the second instance, 
by employing a battery to deal with the demand over and above the 
mean load, it will require that there should be installed a battery 
capable of delivering as а maximum 300kw. The cost of a battery 
to comply with these conditions would approximate somewhere about 
£12 per kilowatt, including booster and switchboard arrangement, or 
an с ропсиа of £3,600 as and against the £9,000 in the firat instance 
or a clear saving in capital expenditure of approximately £5,400. 

In hoth the above instances no allowance has been made for spare 
plant ; this must, of course, be provided in both cases, but the neces- 
sary amount will be considerably less in the case where the battery 
is employed. The above examples apply to the case in which the 
battery is installed at the power-house Where the battery or 
batteries are installed in sub-stations their introduction will effect 
in addition a great saving in the cost of feeders, varying, of course, 
according to the existing conditions of the line, distance from power- 
house, and various other factora, Owing to the number of these 
factors and the wide variations that may exist in them, it is practically 
impossible to formulate any idea as to what may be effected 1n the way 
of saving, though a rough idea may be easily arrived at, if we consider 
for а moment the work which is usually performed on any traction 
system by a feeder. This, of course, must necessarily vary con- 
siderably in accordance with the traffic upon the line, but it is 
extremely doubtful if the aggregate of the day's working amouuts 
to more than 10 per cent. of its full capacity. With a battery 
installed at a sub-station, the full carrying capacity of the feeder 
can be employed during the whole of the operating houra of the 
power station. Asan instance of the enormous saving that may at 
times be effected, the case of the Union Traction Co.'s system 
at Philadelphia is a marked instance. "The extension of this line 
was found to be necessary, and the service practically increased to 
double. It was found that it would be necessary either to build а new 
power-house or instal a battery sub-station, as to attempt to augment 
the feeder system to the extent that would be demanded would 
necessitate such an enormous outlay for copper as to render it com- 
mercially impossible. The most carefully made calculations proved 
that the cost of copper alone would amount to from four to five 
times, excluding the cost of laying, the total cost of battery installa- 
tion necessary to fully meet allthe requirements, while the question 
of an additional power-house was found to be absolutely jout of the 
question on account of the heavy operating expenses which would 
necessarily be incurred, apart from the fact that the capital cost of 
the battery station was considerably less than 50 per cent. of the 
estimated cost of the power station. These figures are sufficient to 
show how, on the question of cost alone on the first outlay, a battery 
is an undoubted saving. 

(To be concluded.) 


INSULATION ON CABLES.* 


BY MERVYN OGORMAN., 


Introductory.—The value of cables made annually in England is, I 
estimate, £1,000,000 to £2,000,000, excluding submarine and tele- 
phone cables.t The gross profit might be £200,000, a good fraction 
of which goes to electricians, electro-chemists, managers, and little 
enough to purely scientific research. Yet such research might 
appear to be specially needed by the peculiarities of the industry, not 
only from the uniquenes« of indiarubber, gutta percha, lead, and 
copper, and from the large quantities used, but because in a cable 
factory, unlike other engineering works, the materials cost from 10 
to 18 times as much as the labour of assembling them. A factory 
with 150 skilled and 150 unskilled hands can turn over £300,000 
worth of goods in a year —1.¢., £2,000 per skilled man without com- 
pl-x machinery, and it is therefore essential, not only to buy with 
the utmost discretion, but to study the peculiarities of the materials 
aud give importance to that branch of the * intelligence department," 
which deals with their electrical, chemical, an1 physical properties, 

We scarcely realise how unlimited ani how little explored are 
those fields of research. Suppose that by dint of mixing gums, 
resins, oils, powders and solvents, we should get a perfect dielectric, 
waterproof for 100 years, /lerible and extensible, so volt-resisting that 
the thinnest film suffices, with a specific capacity almost as low as 
that of air, yet adjustable to а high value ; sufficiently firm not to 
decentralise, yet fluid enough when heated by an arc to close in and 


о a fault. Suppose, besides all this, we can make it at 5d. per 
poun 


applied, what will be the reward? Far more than the value of 
the three-wire patents or the Dunlop tyre, plus the benediction of 
all electricians, Even if this insulator is not forthcoming, we may 
note that it is from studying electrolytes and dielectrics that we may 
solve not only some mechanical difficulties of armature design, 
capacity difficulties in submarine telephony, or the hygroscopic 
and electrolytic difficulties in wiring and electrolytic tramway work, 
but also that we shall get in touch with discoveries such as the 
Nernst filament, or modern investigations of the most burning 
interest, such as the dielectric strains due to Hertz waves or Dr. 
Pupin’s submarine telephony. 

The subject is a large one from another point of view, for it is the 
value of the cables that practically decides us for alternating or 
direct currents, or that makes us prefer two or three phases, high or 
low voltages. It would be шеп to dissect critically the capital 
expenses of the electric supply industry (for power, or light or 
tramways or railways) and count the instances in which great 
expenditure has been made upon transforming plant of one kind or 
another, elaborate high-tension switchboards, extremely expensive 
insulation, to avoid an outlay on the copper of cables which time 
would have amply justified. Such a search would involve re- 
estimating most of the schemes, but it would show, I believe, that 
an important fact is lost sight of, the unparalleled endurance of 
copper. In the case of а large low-tension cable conveying, say, 
1,000 kw. when the insulation has become valueless after an iuterval 
which may on the ordinary allowances for deterioration be 
fixed at thirty years, the value of the copper remains unaltered, 
say up to 70 per cent. of the value of the cable (supposed drawn into 
a duct). In the case of such a high tension as 10,000 volts, how- 
ever, should the insulation become worthless, the amount of copper 
in it is too small to be reclaimed, and at the end of 30 years’ life, a 
low-tension cable is worth 50 per cent. more than its rival. It is 
improbable that cable makers trouble about this, and in any case a 
high-tension cable, though a riskier thing to make than a low-ten-ion 
one, is also more profitable, and is a better advertisement ; so that 
even if they were consulted, which they are not, they would not 
discourage high-tension work. A cable maker, in so far as he re- 
sells copper which he has recently bought, is a merchant and obtains 
only a merchant’s profits ; in so far, however, as he converts by means 
of his patent and secret processes, paper, jute, or rubber into aa 
applied dielectric, he is a manufacturer, he takes certain risks and 

ives certain guarantees, but he obtains upon this material and 
abour the very much larger manufacturer’s profits. Owing to the 
necessary subjection of the technical to the commercial side, we find 
the scientific manufacturer becoming submerged in the merchaut 
who knows his markets for the valuable gutta-percha, rubber, lead, 
copper, and we find him biassed in favour ot any good dielectric 
that will sell, and that will enable him to continue his profitable 
dealings in these goods, rather than turn his attention to the riskier 
channels of new dielectrics. He does not only object because the 
dielectrics are new ; the merchant in him objects to the fact that he 
is not acquainted with the markets in which the new materials iu 
question will have to be bought. As things are, he is right. He 1s 
assured of the permanency of the cable demand, and his fetish is 4 


* Abstract of a Paper read before the Institution of Electrical 


Engineers, March 7. 
+ Last year's total cable produce in the United States is reported to be 


15,000,000dols. (Western Electrician century number). 
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large turnover. Truly, where there is a large turnover there will be | and the cables were sold. In three years he made such a good 


good profits. In confirmation, we have seen in recent years (through 
the garb of more than one prospectus which reveals the form it seeks 
to hide) how a cable makers “goodwill” may fetch the sum of 
£10,000, £80,000, and £100,000. I think the public are well advised 
to buy, even where there is included in the good will item a job stock 
of provisional rights and assorted patents of doubtful * fighting" 
value. The investor is justified by the permanency of the demand. 

It is partly because the profits are great that the intelligence 
department does not strain forward. It is nothing to the com- 
mercial manager that all electric manifestations are essentially 
phenomena of the dielectrie, or that in learning how to fill the 
intermolecular spaces of an oil with another oil, ог a gum, or a 
powder, in linking constituents together or grading thsm to with- 
stand disruptive stress, or in building up with design а substance 
of known dielectric constant, we cannot help tackling, and probably 
solving, many problems of enormous scientific interest. This does 
not mean that manufacturers have not done, равагу at the 
inception of each new undertaking, some splendid work; but cables 
cannot be thrashed out like arc lamps, or coherers, and few are the 
cable makers who have read Oliver Heaviside or struggled with 
Maxwell. 

The sources of expert information on the subject are very few 
outside the circle of manufacturers, each with his own ship to steer, 
and necessarily preoccupied if not biassed by that employment. 
Price lists still provide somewhat misleading schedules which 
show an increase of about 20 per cent. in price to correspond 
to a large though almost useless gain in the measured megohms 
per mile, whereas whatever superiority there may їп а 
dearer quality of rubber, for example, is entirely dependent 
on the good faith of the maker, and is usually unverified by the 
purchaser, however scrupulously he exacts his extra megohms. 
Those who are ignorant on the subject must rely on the well- 
established makers’ reputation to the detriment of new firms, how- 
ever good their product and however much cheaper it may be. 
Within certain limits of price this is prudence, beyond these limits 
it is bad engineering, because there enters into the definition of 
* engineering" a word often omitted in academic books, the word 
“cheaply "—cheaply to apply the forces of Nature to the service of 
man. For example, when insulators other than rubber were first 
brought in, it was noticeable that new firms, whose guarantors were 
good, were sometimes passed by in spite of a difference of some thou- 
sand pounds in their favour; this difference, other things being equal,* 
is a measure of our deficiency of knowledge. Such things occur 
even now, and there still exists the rubber bigot and the paper bigot. 
Details of manufacture are not our only weak point, e. g., it is only 
two years since the discovery was announced by Steinmetzt that the 
disruptive effect of a sinusoid alternating voltage on heavy oils is 
greater than that of peaky volt surgings from an induction coil, or 
high-frequency oscillations. Should not this have been known many 
years ago 

There is a work wanted in the electrical world on the lines of 
Prof. Unwin's * Strength of Materials" When this exists we shall 
be more secure in throwing a stone at the “factor of safety” of civil 
engineers by calling it a mere “factor of ignorance” without fear of 
ги quoque in the matter of dielectrics, where we freely use factors of 
20 or more. 

Kapp, 15 years ago, foresaw a future for lead-covered cables in 
Juw-tension work, but owing to the high capacity shown by Marcel 
Duprez’s 45 miles of experimental cable, Kapp concluded that with 
the high pressure employed the lead covering of the cable acted as an 
enormous condenser and gave rise to heavy electrostatic induction. 
Lead-covered cables would only be applicable for currents of 
low E.M.F." He was not considering the all-compelling element of 
cost ; dear rubber and cheap mineral products have turned the tables 
nowadays, and for 20,000 volts most engineers would consider rubber 
out of the question for any but ehort wires. 

Degrading Rubber—The first step of the rubber-cable makers in 
compounding down their material was a step in the right direction, 
à step in the direction of experimental research which, in those days, 
was probably as valuable to the life of the electrical industry as the 
invention of the glow lamp. Nevertheless, that research was some- 
times, and I believe is even at present often conducted in an 
unscientific way ; otherwise the cable people who were the first in 
the field would never have let the industry slip so largely from them 
to the advantage of separate makers of the lead-covered and bitumen 
systems. There are many stories of how an individual foreman in 
the mixing shop used to discover by persistent minute modifications 
& recipe which succeeded, and which he hid from his mates and his 
employer, revealing just enough to show that he had now become 
indispensable. An intelligent foreman himself told me that his 
payment was based on his producing cables at a reduced cost ; he got 

alf the reduction, whatever it was, on a certain schedule of prices : 
that foreman might mix how he liked so long as he passed the tests 


* Of course, other things very rarely are equal. 
t Quoting from a Paper by Northrup and Pierce, Electrical World, 
Nov. 6, 1897. | 


thing of it, that he, a workman, refused to compound and cancel his 
agreement for £600 а year, and he could not be got rid of. 

This system of secret recipes may be unavoidable, but is, I think, 
& bad one for the industry, because instead of producing a school of 
scientific chemists learned in the art and selling their skill at a fair 
price, each progressing from where the other left off, the mixing fore- 
man in any factory is prone to go independently over the old ground 
and make the same errors at the р of, sometimes the purchaser 
and sometimes his employers. Several large companies employ 
expert analytical chemists versed in the matter of rubbera, but even 
these have too many heterogeneous duties to conduct a really produc- 
tive research in an extremely difficult subject. 

When too much loading is given to any rubber to hold, the rubber 
leaves go before very long, as is well known in the case of cheap 
garden hose, If ach an excess as this is not reached there is still a 
danger that the rubber may fail to entirely envelop the extraneous 
particles, The mixture then attains а quasi-bygroscopic quality 
which can only be detected electrically after a protracted immersion 
of a fortnight or a month. In this case the insulation resistance, 
which is often very high initially, steadily falls, while the specific 
capacity goes up. The test is easy to make in theory, but as cable 
is always wanted in a hurry and the maker is by no means disposed 
to cumber his tanks with a fortnight’s produce (the tanks would 
have to be as big as his factory, and he says so in plain words) this 
test is hardly ever made. 

Hygroscopic Material in Metal Tubes.—The value of this develop- 
ment, which we owe to the search for cheapness, need not be enlarged 
on. The relative prices of rubber and of such hygroscopic materials 
are somewhat as follows :— 


£ per ton 
Para rubber вена ed vere easi eve e EUR 400 
Congo rubber (balls) ................................. 500 
nne, 86 200 
Amber grease M. P. 1С5°Е, ........................... 26 
Hard grease М.Р. 114-116°F. ... .................... 55 
Refined special cotton dll q . 16:25 
Oxidised cotton oil (nearly solid) 26 
Thick resin ОП I!!!! Ups 1125 
Ordinary resin oil.............. ——— M 6 
F FFF ЕЗИ СИ 6 
Mineral oil....... "———— N 4*5 
Pitch........ ——— MÀ from £40 to 225 
Trinidad bitumen e ; — 
Stearine pitch (flexible) ........ .. .................. 5°15 
Castor i!!!! 8 — 


These hydrocarbons other than rubber are mostly supported on 
fibrous bases which themselves vary largely in price, and have 
different ad vantages, dependent on their cellular construction. Thus:— 


Good cotton (Egyptian) free from sheive 7d. per pound. 
7d. 


Good linen yarn, unblea che eee d m 
Fine manilla paper .................................. eve 5d. к 
Good fine jute, free from dirt and sheive ......... 54. " 
Wool Papir eem 13d. 2 


Permanency.—Of these the best are unsized manilla paper and 
fine jute, because they possess some at least of the essential qualities 
of a cable dielectric, first among which is permanency. hatever 
are the faults of permanent substances, we can know them and 
provide against them. Their capacity does not suddenly go up, or 
their insulation down. Permanency is always difficult to prove, and 
is always claimed for new compounds, I need hardly say it is very 
rarely found. Many of us have made dielectrics excellent in most 
respecte, but which developed, in the course of a year, e 
structure which, on bending the cable, fell to powder. This isa 
common and more dangerous fault than is generally realised, aud is 
often forgotten when a perfectly sound cable is withdrawn after a 
few years from one site and re-laid in another. 

Dielectric.— The object of the insulation is to insulate, but high 
megohms per mile of cable are important only in feeders to facilitate 
fault finding, and unimportant in distributor cables and house wires 
where there are many terminals. The number of probable terminals 
per mule of distributor or *' points” per mile of house wire, settles 
the useful insulation by giving & measure of the weakest link in 
the chain. If the allowable leakage at any exposed point, say on a 
porcelain block, were measured by 10 megohms, the leakage of the 
cable connecting these points might be measured by about 10 
megohms also, and we are thereby led to tolerate in practice а 
cable test of, say, 1 megohm рег mile for house wires and 
distributors, Such wires would be quite satisfactory when a con- 
sumer's premises are supplied by a separate transformer. Ten 
times this might be required when the supply comes from a low- 
tension network; but even there the insulation need not be 
so good when there are only small local networks supplied by 
small sub-stations which are not interconnected.* The advantage 
of getting such a low test admitted verbally as well as tacitly, is that 


* C. Н. Wordingham points out this difference in the M.E.A. 1896 
Proceedings. 
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it throws open to research, and later, perhaps, to practical use, a 
large number of otherwise impossible substances, such as celluloid, 
low-grade acid-free pitch, clay, perhaps, even, some such chemical 
treatment as case hardening on iron conductors, rust, oxide on 
aluminium conductors, &c. А further advantage of low insulation 
is that it diminishes the probability of high oscillating pressures 
when metallic switches are opened (as beautifully illustrated by 
Mr. Duddell recently), owing to the condenser being always shunted 
by a fairly low resistance. 

Although there has been a feeling that the dielectrics of cables 
give lower tests under high presaures, there is some doubt as to the 
truth of this. It would seem that the lower tests are due to increased 
leakages at the ends, for experiments on dielectric liquids have 
shown that they obey Ohm's law, and that their specific resistance 
does not vary with the E.M.F. nor with the area of the opposed 
electrodes.* A high E M.F. would be useful in testing, however, by 
tending to decompose with sufficient rapidity for detection any water 
in the dielectric which might escape notice with lower voltage. 
Ohm's law, though not true for gutta, can probably be extended to 
plastic substances like bitumen, but no definite experimental data 
exist as far as I know for solids like paper and jute, with which 
there are great difficulties in experimenting, partly from the 
uncertainty as to the absence of water and the variations of chemical 
composition, and partly because it is not easy to say what the thick- 
ness of a piece of paper is. 

In the case of feeders, especially for high-tension, the utility of 
being able to make a simple loop test to localise a high resistance 
fault without making allowances for the resultant of the normal 
leakage is good enough reason for using a high specific insulation. 
This property is, at least in the case of paper, resin, resin oil, and I 
believe also in the case of bitumen and rubber, not only not 
coincident with high specific disruptive strength, but is to some 
extent inversely as the strength. This, of course, is a reason in 
favour of allowing moderate megohms even on feeders. — 

As the price of cable depends upon its overall diameter to an 
extent not usually realised, every effort must be made to find 
substances of which very thin films give a high puncture resistance. 
If these could be got, we might be tempted to neglect the megohms 
on feeders as well as on distributors. Ав an example: The economy 
if the B. I. W. Co's Deptford main could have had a radial“ of 
03in. instead of 05 in., and if the Board of Trade had waived the rule 
requiring poth of an inch per 2,000 volts, would have been some 
hundreds of pounds. f On the other hand, the megohms would have 
been less, not in proportion, but according perhaps to an inverse 
log law, except in the unlikely event of the new substance possessing 
both insulation and disruptive strength in a proportionate degree. 


Electrolytes at High Voltages.—Moreover, if we accept the electro- 
lytic theory of dissociation, we find that absolute insulation will not 
protect us against decomposition by electrostatic attraction of the 
ions if an electrolyte is on either side of the supposed absolute 
insulator. Nernst and Ostwald have made the experiment under 
the microscope, and it is well to be on the safe side and adopt their 
conclusion that it also occurs in a degree at all practical voltages, 
however small. Further, as cations and anions travel at different 
velocities, we have no certainty, where any electrolyte is present 
within the pores of a perfect insulator that even an alternating 
current at ordinary frequencies is a full security against decom- 
position.§ If thia consideration is of any importance we must avoid 
electrolytes, that is, acids, bases and salta, and confine our dielectrics 
to chemically inactive organic compounds, or non-electrolytes, whose 
class distinction is: (i) Non-conductivity, and (ii) that they exert 
a normal osmotic pressure (that is, in accordance with the law 
PV/T ««R). 

I think that rubber makers sin in this particular way by using 
electrolyte salts in their compounding. Mr. Alexander Siemens, him- 
self a large maker of rubber cables, made the following pronouncement 
before the M.E.A. in 1896 :—“ His firm had long ago come to the 
conclusion that rubber cables, unless lead-covered, were no good., 
They were absolutely certain to lose their insulation, especially in 
places where they were alternately wet and dry." Mr. O. Schaefer, 


* Nicaari, N. Cimento, 8. 4, pp. 259-260, 1898. The accident by which 
Ohm's law does not hold with gutta-percha, paraffin and sulphur probably 
gave rise to the original impression that no insulator obeys it. For 
example, thin gutta shows less iusulation resistance (specific) than thick, 
and is also lesa insulating when measured with higher current densities. 

T As a matter of fact, they did gain some hundred pound’s worth of 
lead and insulation by the use of sector-shaped copper on the outer con- 
ductors. This will be separately considered under Conductors,” loss in 
stranding, &c. 

t Zeitschr. Phys. Chem., 3, р. 271, 1888. 

8 This consideration is not altered by Carmichael aud Swyngedauw's 
experimente, which, in so far as their results were negative, only show 
that a circuit, if composed entirely of electrolytes, is not decomposed. 
Thus they made a transformer with an electrolyte secondary; they also 
formed a cloeed circuit of electrolytes, the contacts between which gave 
rise to an E. M. F., and observed no decomposition (Comptes Rendus, 151, 
p. 375, Aug. 1900). 


of the Duisburg Cable Co., also prefers not to guarantee any 
rubber not lead-covered. This absence of acids, &c., has never yet 
been entirely secured, as far as I know. On the other hand, 
Prof Kennedy gave evidence in 1898 before the Joint Committee 
on * Electric Energy" to the effect that modern mains might be 
relied on for 30 years ; and, as large numbers of modern mains con- 
tain electrolytes, this is testimony to the slowness of the action in 
question, at all eventa at modern relatively low voltages. The 
amount of the presumable increase of what might be called electro- 
static depreciation, including the formation of ozone, &c., at very 
high pressures, is, as far as Ї am aware, unknown up to the present, 
and must be risked, unless some of the great power companies 
choose to pay for having this and many other important matters 
scientifically investigated before buying their cables, for there is no 
doubt that the present fashion of shirking voltages above 10,000 
maximum muet pass away if we are to make serious progress in 
long-distance work. 

Volt-Resistance.—Such a research would incidentally explain а 
surprising fact about dur high-tension cables, hane, the 
thickness of dielectric required compared to the actual strength of 
the materials employed. A single strip of pure dry manilla paper, 
weighing 70 grammes per square metre and about 0'003in. thick, 
will rest 1,000 volts maximum (for weeks, and I think indefinitely) 
when tightly Mie te on а length of small wire and tightly lead- 
covered ; four such papers impregnated with resin and resin oil will 


sometimes resist as much as 12,000 volts alternating on a length of 


cable; and yet 20 such papers, making a thickness as 0006in. (an 
ordinary low-tension radial depth), cannot by any means be сос 
to withstand 50,000 volts on long lengths, though on а yard length 
of 7/16, say, they frequently will A suggested reason for the 


superior strength of the short piece is that in a 100yd. length the 


probability of a streak of dirt or moisture, or of metallic particles, 
or of the oil having been crushed out of the paper in bending 
the cable, or of à bubble or vacuous space, or of an irregularity 
in the dielectric capacity, is one hundred times greater than in 
the lyd. length. Indeed, except to verify the mechanical effect 
of severe bending, any high-pressure test on a short length of cable 
proves nothing whatever about the bulk. 

Similarly, a test for disruptive strength on small thicknesses proves 
nothing about а large thickness of the same material, because a 
diminishing dielectric strength with increasing thickness is appar- 
ently inherent in most insulatore, unless we allow that the experi- 
menters whose results are available have made errors of remarkable 
similarity. I think Prof. Perry would ascribe part of the apparent 
extra strength of small thicknesses to the preponderance of skiu- 
resistance when the total resistance is small The weakness of the 
larger thicknesses might also be partly ascribed to the fact that when 
the electrodes are no longer very large compared to the spark-gap, 
the stress lines will no longer be uniform, and the potential gradient 
will at some part of the insulation be greater than is given by the 
total voltage divided by the total distance between electrode: 
There is also the extra likelihood of impurities. 


Bubbles. —Not only must the mechanical formation of the smallest 
bubble be avoided in cable manufacture, but their electrical produc- 
tion must be guarded against. The insulation of a cable between 
concentric conductors or under the lead differs greatly from the 
slabs of the substance to which inventors are always во happy to 
apply high voltages by means of а couple of brass bails or plates. 

e brass ball test is worthless. The way to test a dielectric is on a 
length of cable. The area of surface of insulator under strain in a 
length of cable is enormously greater than in the case of a slab ; the 
contact between metal and dielectric is more thorough, the curve of 
atress is totally different, the cable material will necessarily have to 
be bent about and handled, and, most important, the average value 
of the insulator, bubbles and all, is tried, 1nstead of a single selected 
square decimetre. Bubbles are a great enemy of permanency, and 
tend to loss of energy. If we refer to Berthelot's experiments * 
(Science Abstracts, 1,050, Vol. II.) on layers of dielectrics subjected 
to a high alternating E.M.F., we shall see that large numbers of 
substances are either polymerised under the treatment, or give off 
bubbles of hydrogen or water.t | 

The reason for objecting to bubbles is not usually appreciated : 
not only does the possibility of a single bubble increase the thickness 
of the dielectric throughout and thus add to the cost of the cable, 
but even the increased thickness is not as effective as the thinner 

* Annal. Chim. Phys 16, pp. 5-80, 1899. 

+ Thus olive oil is polymerised in 24 hours ; alcohol gives off hydrogen 
and ethane; the ethylene series is polymerised, loses hydrogen and 
approaches the camphene series ; formenes are converted into ethylenes. 
The fatty alcohols will absorb nitrogen, if present, from amidines and give 
off hydrogen. Some of the particular substances here mentioned are 
interesting because their reactions tend to preclude the use of that most 
promising modern material, celluloid, in the solution and treatment of 
which they are used. Berthelot used induction-coil currents, which, as 
before stated, are less severe than einusoid currents in puncturing if not 
in chemical effect. However, high-frequency currents probably occur on 
every system, direct and alternating. 
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dielectric if the insulator were continuous. This inefficiency of 
the thicker materiel (unless the increased thickness is equal 
to the diameter of the bubble) is shown by an experiment 
which is perhaps not as well known es it deserves to be :— 
If we arrange two conductors, A, C, at such a distance apart that the 
sir is just able to withstand for an indefinite time, say, 10,000 volts 
maintained by a transformer, and then introduce between them a 
strip or two of glass or ebonite, D, В, the insulation breaks down, 
although the glass is a more volt-resisting substance than an equal 
thicknees of air. This experiment was shown by Tesla, and taken 
by him to show that ebonite was a less resisting substance than 
commonly supposed. The explanation, however, is very different 
and quite simple : the rate of fall of volts per centimetre of air is the 
highest the air can withstand ; as glass has a higher specific capacit 

the potential gradient in the glass is less steep than in the air, an 

the consequent increased steepness in DB punctures the air; and the 


heated glass thereupon soon gets hot and gives way under. the 
alternating potentials.“ 
| 77 
T i 
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Uniformity of Teæture.— This experiment leads up to the idea of 
uniformity of texture in all classes of insulating materials which are 
built up in successive thin layers, especially when the layers as in 

aper cables may not Бе closely ccinpacted together for fear of 
ке flexibility, or when the layers as in rubber cables have (to 
economire the more expensive insulators or to separate the copper 
from sulphur) to be composed of dissimilar compounds. With our 
present methods of manufacture it would seem that security is got in 
the one case by eeeing that the impregnating oil has approximately 
the same specific capacity as the paper fibre, and avoiding crampled 
r— not a difficult matter ; and in the other by avoiding too great 

a difference between the compositions of the coats. 

It is usual to make rubber cables with the better grade material 
next to the pure rubber (this can be tested any day by stretching the 
insulation ofa cable till it breaks, the outer coat always gives way first), 
because a higher test is got in this way with lees of the high-grade 
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material ; but unless the specific capacity of the high and low grade 
is properly adjusted or made to be the same, which it usually is 
not, the disruptive strength of the finished cable will suffer under 
alternating pressures. 


“ Grading."—I suggest this name for a method of adjusting the 
epecific capacity, dielectric strength and conductivity of the covering 
of a cable во that the materials composing it occupy the best possible 

itions, whether for resisisting puncture or diminishing the ener 
oss in the insulation. This is to be done by departing from the 
strict homogeneity above recommended for cables as hitherto 
manufactured. Let us consider what happens in a cable dielectric 
where there is a difference between the potential of the core and 
that of the lead sheath. The insulator and conductor may be 


* Fessenden's particulars of this experiment are, I think, erroneous, 


su poao made up of layers of equal thickness as in a paper-covered 
cable, япа these шау be developed as in Fig. 3, in which the vertical 
ale has been purposely exaggerated to show the thickness of the 
ayers, > | 
Let the length of the horizontal' line AB equal the circumference 
of the conductor of radius r. 
Let the length of the horizontal line XY equal the circumference 
of the insulation of radius R. 
Let the perpendicular distance between lines AB and XY equal 
the thickness of the insulation. 
Let the perpendicular distance between the line AB and O equal 
the radius of the copper. a | 
Ther, if the conductor is raised to 14,140 volts and XY remains at 
zero volta, there will bé a current through the dielectric from AB to 
XY, and the fall of volts from AB to XY, which is 14,140, will in 
each layer be рош to the resistance of that layer in ohms.* 
That is, it will be proportional to the length of the lines AB, CD, 
&c., to XY, which are inversely as p, where p is the distance of any 
layer from O. 


37, 14 Cable at 10,000 R. M. S. Volts. 
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Drawing the curve of potential in the dielectric from this law t 


for a 37/14 with half an inch of insulation, we-get Fig. 4, curve 1. 


The steepness of this curve or its gradient'at any distance from the 
core is measured hy theangle the tangent makes with the horizontal, 
and in Fig. 4, curve 2, the length of each ordinate represents this 
steepness. 

When the fall of volts across an element of thickness is great, the 
disruptive stress is proportionally great, I and therefore Fig. 4, curve 2, 
shows what stress a uniform dielectric, on a cable under continuous 

ressure, is subjected to throughout its thickness (i. e., between r and 
of Fig. 3). This stress is greater nearer the conductor, and 
diminishes from the conductor outwards. ` 


* I have suggested on page 6 how far Ohm’s law may be justly applied 
to insulators (see Naccari, N. Cimento, 8 4, pp. 259-260). m 
+ The equation to this curve is No. 6 on page 14, where Vo —14,140 volts, 
r Not only does Maxwell appear to be satisfied as to this proportipnality, 
but I think experimental evidence (Lombardi, T. Gray, and others) confirms 
it within the thickness of a continuous dielectric understrain. 
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If we wish to increase the working pressure without. exceeding 


this stress, which (if the cable is property designed) should: be по. 
у 


more and no less than the maximum safely allowed by the specific 
strength of commercial insulation as used, it is at present usual to 
add more layers of insulation outside Jayer XY. This, however, 18 
exceedingly expensive, because from the nature of the curve of 
gradients the depth and cost of insulation increases very much more 
Dp M the voltage. "Thus, in the example used for the curves 
of Fig. 4— 

A 35/14 at 10,000 R. M. S. volts takes gin. of insulation ;* 

A 37/14 at 20,000 R. M. S. volta takes 1:89in. of insulation; 

A 37/14 at 30, 000 R. M. S. volts takes 5:3in. of insulation; 


whereas there are three ways, none of which have, as far as I am 
aware, been suggested before for negotiating the steepest gradient 
while making no inerease in the insulation thickness beyond that of 
direct proportionality between the thickness and voltage used. 

The first method is obvious: It is to make the dielectric strength 
of the insulation in each layer proportional to the stress (or voltage 
gradient) in that layer. This may be done by multiplying the 
number of layers so as to utilise skin resistance or by using special 
materials, for the inner or highly stressed layers, of high strength 
like mica, gutta percha, &c. Only a small improvement is possible 
in this way, because many makers already employ for the whole of 
their insulation the strongest material that combines the various 
qualities of economy, flexibility, permanency, &c., while many others 
—for example, the rubber cable makers—are compelled by other 
considerations to put some such substance as pure rubber, which is 
not their strongest dielectric, into the position of greatest strain. 

It is true that makers have sometimes tried introducing in the 
covering of a cable a layer of extra strong and proportionately 
сга material with а view to diminishing the diameter 
and total cost of insulation, but the attempt has generally been 
abandoned because the results were either inadequate or ois ied 
The inadequacy may be ascribed to the strong dielectric layer being 
usually put in some place other than where the potential gradient 
is steepest. The irregularity of the results is probably due to the 
. alteration of the position of the steepest gradient by the unnoticed 
effect of the specific conductivity cr the specific capacity of the 
‘strong layer" displacing the strain from itself on tothe surrounding 

- weaker dielectric. The experiment of Figs. 1 and 2 gives an 


interesting example of the danger of introducing a “strong layer” 


without having regard to the «ffect of.capacity on the gradient. 
The second and third methods of diminishing the thickness of 
insulation coneist in utilising these apparently objectionable qualities 
of conductivity and specific inductive capacity, and adjusting or 
- grading them in each layer of the covering of the cable. 
The Conductivity Method.—By referring to Fig. 3, if we make the 
cific conductivity of the inner layers of the insulation greater than 
the average, the difference of voltage between the two sides of each 
of these layers will thereby be reduced. In fact we may so adjust 
the specific conductivity of all the layers that the fall of potential 
in each of them is a minimum and is uniform. If 20,000 volts to 
. the centimetre may be assumed to be the maximum sale gradient in 
the particular mateiial under consideration, the curve of voltage 
(which now becomes a straight line) is shown in Fig. 4, curve 3, 
the stress is uniform throughout, and is а straight horizontal 
line, no portion of the dielectric is more idle than another, and the 
total thickness of dielectric required is 0275in., instead of 0-5in. We 
shall now tind that a 
57/14 at 14,140 volts (continuous) only requires 0275in. 
ditto 28,280 ditto ditto 0`550їп. 
ditto 42,420 ditto ditto 0:825in. 
The means for obtaining this result are simple. "The exact specific 
conductivity to be given to each layer bears a direct proportion to the 
ordinate of the curve of gradient plotted, as shown in-curve 4, Fig: 4. 
This curve is in every respect similar to curve 2, Fig. 4, save that 
the radial depth of dieleetric for which it is calculated is reduced from 
O Sin. to 0275, i p EG ue Е фий. Be NS 
If the insulation, of the cable is papey and resin oil, the conduc- 
tivity of the Tes layera is easily lowered 50 or 100 per cent, as 
required by the cyrve of gradients, by adding to the impregnating 
‚ fluid used on the layers a very emall percentage of linseed oil, which 
has no appreciable effect on the disruptive strength and is too small 


n деу to effect any practical alteration in the specific capacity 
0 


e layers graded ” by its use thus 
Per cent. of linseed, 


No. of layer. Thickness. oil added. 
let outside 008n.  .... 0 
2ndnext .  ..... OOsin.  ..... 0:0012 
Ird do. 005in.  ...... 0:0023 
4th doo 005in. a... 0 0042 
5th inside 005m.  .... 0 0065 


‚Тїз method loses value (1) because of the large effect of small 
impurities ; (2) because of the temperature co-efticients of the oils. 
(To be continued.) 


THE ELECTRICIAN, MARCH 15, 1901. 


ELECTRICITY WORKS ACCOUNTS. ` 


Charing Cross & Strand Electricity Supply Corporation (Ltd.). 
The rise in the generating costs of supply by this under- 
taking last year, although regrettable, is perhaps hardly as 
much as might have been expected in the circumstances. 
Notwithstanding the embarrassment and dislocation of the 
system caused by the fire at the Maiden-lane station in March 
last year, had it not been for the greatly increased expendi- 
ture on fuel the costs would have been considerably 
diminished. Thus the only item of magnitude in the costs 
column of our analysis which shows an inorease is that of 
fuel, and this shows & rise of no less than 0:88d. per unit as 
compared with the 1899 figure. From the directors' report we 
understand that the price paid for coal was nearly 80 per cent. 
over the price in 1899, thus the higher price paid for fuel was 
mainly, if not wholly, the cause of the increased costs. Even 
considering the favourable combination of an output of nearly 
5,000,000 units in the year with a load factor of 187 per cent., 
the total costs at their higher figure are by no means abnormal, 
while the management and property charges are very low. 

The year's output exceeded that of the preceding year by 
over 29 per cent., and at the moderate average total price of 
not quite 42d: per unit resulted in a working profit of 
£37,517, representing 6777 per cent. on the mean capital 
expended. Out of this amount £8,000 was carried to the 
depreciation fund, and £1,021 paid in interest, the remainder 
affording again an ordinary dividend of 9 per cent. | 

The loss occasioned by the fire is being written off the 
share premium account. 

During the year 22 miles of mains were laid in the West 
End areas and 27 miles in the City area, raising the total 
length to 174 miles. The Lambeth station site is now fully 
occupied and equipped, and motor generators to the capacity 


of 1,500 kw., and batteries to 400 kw., have been installed in 


the sub-station at Short’s Gardens. Another sub-station, and 
also offices, are being erected in St. Martin’s-lane. 

For the supply of the City area motor generators and 
batteries are being installed at the Ludgate Hill sub-station, 
from which supply is already being given, while another sub- 
station is in course of erection at Fenchurch-street. Of the 
equivalent of 89,431 additional 8 c.p. lamps connected during 
the year, the equivalent of 86,004 were in the western areas, 
and 8,427 in the City area. | 


Brompton and Kensington Electricity Supply Oo. (Ltd ). 

This company's accounts for last year, like those of the 
Charing Cross Company, show that the high coal prices have 
been bearing heavily on supply undertakings generally. At 
Brompton last year the fuel item was 0:1264, per unit higher 
than in 1899, and although substantial economies were 
effected in the wages item and in the management and pro- 
perty charges, they were insufficient to prevent a slight rise 
in the aggregate costs. The figure of 2:884. for total costs is, 
however, а most satisfactory one with the load-factor of 
13 per cent. and the output of 1,494,106 units. 

Notwithstanding, however, that they have been both reduced, 
the wages at the station and the collective management and 
property charges are still too hig. 

The year's lamp connections increased the total by 14:4 per 
cent., while the year's output was higher by 20:4 per cent. 
than that of 1899. 

The following table shows the progress made since 1889 :— 


No. of | Equiv. Plant Max ` эт 
> ; $- dl Total | Working 
Year. con- l'mp con- Output. capacity. demand. 

sumer 3 н | Kr. Гои. o SEMEN pront. 
1889, 78| 4,520| ... at a " p 
1890 248 18665 | . 300. 25,010 £386 
1891 373 19,888 | 2478601 500 250 8528 | 2,250 
1892 | 471 23700 | 313,484, 450 | 3:6 | 10089 | 2837 
1895 | 599 28,429 358506, 550 334 192,054 | 4231 
1894 | 755 35,888 400,911 550 410 13.6956 6261 
1895 | 932 44,162 476714 850 520 15.595 6811 
1896 11,164 55,265 | 643,693 | 1,325 658 17,412 9,032 
1897 !1,416 | 66.560 811255! 1,410 809 20811 | 12,055 
1838 1,777 80,301 974,518 1,460 917 24907 14.006 
1839 2,112 95,505 1,241,369 | 1,810 1,105 30417 | 18181 
19.0 12,395 108,978 , 14941061 2,160 | 1,307 | 56125 | 21,324 


i 
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CHARING CROSS. 


Commencement of 


BROMPTON AND KENSINGTON. 


т Charing and Strand Electricity Supply ||| The Brompton & Kensington Elec. Supply Co. 
1890. 


Date of ор am — сты ee сас SS кы [Corporation, Ltd. : January, 1889. [Ltd. 
System of Supply -——— — ————— - phree- wire continuous-current, Alt.-curr. trans. feeding low-pressure network. 
‘Chief Engineer b | (WO ҖИ, ТАОМЕ H. W. Bowden. 
| ҮЕАН ЕМПЕП DEC. 51,1899. | DEC. 31,1900. | DEC. 21,1899. | DEC. 31, 1900. 
a SVAN TITIES— 
FT] Y v — — — =т= сш — m cma ште ушал сєз — eee — 3,862,128 4,997,181 1,241, 9 1.494,106 
" sold to consumers . ce ee em om em em um m om m eoe m 3, 7, 9 4,857,260 — — 
11 sold for public lighting, — 24,679 139,921 — — 
"n used on works — — LL —— EE Ml 903,142 1,564,582 Fip — 
UNITS SOLD PER 8 C.P, LAMP CAPACITY „= 342 32˙6 21:9 228 
Maximum supply demanded ms ss = s =s =z =s mu =m == =m 2,512 kilowatts 3,049 kilowatts 1,1C5 kilowatts 1,307 kilowatts 
Number of public lamp. „„ are 113 are 7 arc, 14 (52 c.p.) glow 7 arc, 14 (52 e. p.) glow 
Number of Consumers 22224 1,150 — 2,122 2,595 
Connections to mains in 8-c.p. lamp 182,689 222,120 95,503 108,978 
CAPACITY OF PLANT IN 8.0. r. LAMPS lll 113,000 153,000 56,600 67,500 
OAPACITY ОР PLANT IN KILOWATTS „e == == =e == == = 3,620 4,900 1,810 2,160 
Per kilowatt Per kilowatt 
CAPITAL— Total. | capacity. | Тош. | Capacity. 
AUTHORISED (TOTAL) — me me =m =e me me me m = — £500. 000 £138 | £1,133,333| £231 £249,500 | £138 [£249,500 | £116 
Loan (including Debenture charges) — — — — — — 150 000 15 333,333 68:0 50,000 . 276 50,060 231 
RECEIVED (TOTAL) mm sm =s =m mm ee | 374 200 104 510,700 104 208,305 115 208.305 964 
Loan (including Debenture charges). m= == —— | 24 ,200 6°70 10,700 2:18 50,000 27:6 50,000 251 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) ...... 195, 800 948 622,633 127 41.195 22:8 41.195 191 
Share (unissued) ua «n an ax an a am en av an en ſͤꝛ 2 nil — 300,000 61:2 41,195 22:8 41,195 191 
Share (uncalled — — I — ашы — eo nil — — —— — —- nil — 
Loan (including Debentures) ша om шщ am нан чы — ee — 125,800 44:8 529,655 65:8 — — nil — 
REPAID (TOTAL) DL — — — — — — ——— — — — — — — — —— — — — — лр» pu 
RESERVE OR SINKING FUND sce ce = cee ee == = ee oe 24.2674 672 40,0002 817 — — — — 
DEPRECIATION FUND 22222 | 28,000 716 36,000 7:35 11,500 6:35 17.500 810 
EXPENDED (TOTAL) mu um mm mo sm +» =m mm =m m mm mm 498,174 138 609,830 124 186,212 103 207,701 96'1 
Lands and buildings sesa == =m um =n +s» == umes mm | 181,567? 50:8 212,941^ 45:5 À 112 21,754 101 
. 162,481 45:0 176,772 | ó61 68,113 57:6 71,926 55'5 
| eee . . 6,955 193 5,707 116 5,401 1:88 5,995 1:85 
BALANCE OF CAPITAL AOCOUNT. uu - 123, 974°! -343 - 99,130 ° | -202 +99,093 4-122 +604 0`280 


REVENUE— Total. Per unit sold Total. Per unit sold Total Per unit sold Total. Per unit sold 
— el 4 400d. | £87,099 4 184d. || £30,417 5:885d. | £36,125 5:804d. 
Revenue from supply nee 2222222 69,701 414-5504. 84,200 40484, 28,912 5°595d, 34,458 5°639d, 
" meters, Ko. sa en em am am am eorom sec om am m 994 00624. 1,260 0°061d. 1,491 0'2884d. 1,659 02674. 
" public lighting IL тане тей — ШЕШ —— p — 1,464 0'070а. — гула M 
" a of она чеис G— и — а жаз 2 == ше. — — БРТ — к=: ГЕР — € 
— — 92 C'006d. 175 0*008d 13 00054 9 0°001d. 
| EXPENDITURE OUT ОР REVENUE— 
TOTAL COSTS „ansa 22 an aan oen 000 | 235,109 21824. | £49,582 2:383d. || £12,237 2'368d. | £14,801 2:378d. 
WORKS COSTS.......... — . 27. 1723d. | 41,495 1:993d. 7,689 14874. 9,866 1586d. 
Generation of clectrictty ca cn cn иш эш am aw ew ow om em em om 24,532 1'5244. 87,217 I'788d. 7,241 I'400d. 9,304 L495d, 
Fuel (including рч #0.) „сз военно hon m 15,766 0°856d. 25,718 1°2554. 5,648 0°706d. 5,176 0°832d, 
Oil, waste, water, store E- 929 0°058d, 1,553 0°075d. 434 0°034d 450 0°072d. 
Wages а station ces em om em ou om om an am ow om oe 5,616 0:349d. 5,927 0:285d. 2,645 0°512d 3,058 0:4924. 
Repairs and maintenance at station 4,221 22624. 4,019 01954, 513 0:099d 621 0:100d. 
Distribution of electrioslg | „ 3,190 0" 198d. 3,972" 0 19 1d. 448 0*087d 562 0'0904. 
Wagon, &a. 1,127 0*070d. 1,145 0°055d. 349 0°058а 487 0`0784. 
Kepairs, renewals of mains, &ũũ9. 2 2,063 0°128d. 1,982 0°095d, 99 0°019d 75 0°012d. 
Public lighting = ma pme =т= ee ee es — — Ge NUM — ee эшта eee OO © — — 506 0`0154. = ттт ^W — 
Attendance == 2 — GE GEE SOE GE GE PII — — — — — — — — 
Renewals — ee — í—— iX —— — IA o. M — "A Iu Н cee — — — — Tr y — 
MANAGEMENT AND PROPERTY CHARGES „u mu me — — 7,387 0:459d. 8,086 0:388d. 4,548 0:880d. 4,935 0 793d. 
ди rates, ace == = == am am эла тиз am am + . 2,7304 01704. 3,966 OT 1,498 0:290d. 1,883 е 0°295d, 
>= om um un am ao om sm om mm un um — тй к= 4,657 0:2894. 4,720 0°2224. 3,050 0*590d. 8,102 0*498d. 
Salaries вен кан нан ри н 00 0 пена о В тыш БНО кеше ЖЕШ ышы ше кеше LZ 3,514 0:2194. 3,545 i 0:1704d. 1,988 0:385d. 2,092 0:336d. 
Seationery, £6, Ln en en an om om cm um um om om om om 197 0°012d. 243 0°012d. 131 0°025d. 163 0°026d. 
Establishment chargens an am am am um am am um am 400 0`025а, 474 0°0234. 500 0*0584d. 528 0°053d, 
iw ehitges, М0. Ludo ek oat es iar ee ee m eom ow 546° 0-034d. 458? 0»022d. 651 0:1224. 519/ 0:083а. 
to mean to mean to mean to mean 
FINANCIAL RESULTS— Total. КА? Total. 33 Total. оар ехр 'nded Total. 5: exp'nded 
WORKING PROFIT FOR YEAR .............. ———— | £35,678 786% | £37,517 671% 218,181 10 0% £21,324 10:87 
Sum carried to Depreciation Fund 8,000 176% 8,000 144% ' ; 385% 6,000 3˙0577 
Zum carried to Reserve or Sinking Fund ...... = — — | — | — — 3, 0002 1:527 
Net interest on loans (incl. Debenture charges) .. | 5,451 0:76% 1,021 0184% | 1,015 0:5587% 1,967 0:998% 
BALANCE FROM LAST ACCOUNT ................... —.— 3,292 077257; 4,512 820% 159 0:088% 29 0:116% 
МЫЙ ы AVAILABLE РОВ DISTRIBUTION, ko, — — 27,519 6:06% 33.038 5:977; 10,327 5 697% 10.588 5˙35% 
ORDINARY DIVIDEND PAID ~= s= n= = m m m m m 97 — 9%, — 6. — 6 c 
PERCENTAGE OF TOTAL COSTS TO GROSS RIVENVE 40:27 4175 
Expenditure per kilowatt capacity ones s. =m sa =m oe = £6. 15s. 2d. £6. 178. 1d. 
REVENUE PER KILOWATT CAPACITY „a= 22 £16. 16s. Od. £16. 14s. Od. 
, Expenditure рег 8-c.p. lamp capacity ...... 5 . 2: 4s, 33d. 4s. 44d. 
REVENUE PER 8-C.P. LAMP CAPACITY ... 22 s 10s. 9d. 10s. 854. 
REVENUE PER 8-C.P, LAMP CONNECTED mm «m = == = ‚9 6s. 44d. 6s. 74d 
Price charged for lighting, per unit ma sas sess.» == =m == = 6d. to 4d 6d. to 4d./ 6d.° 6d.° 
Peice ed for power, per univ. 4d. to 2d. 44. to 2d./ 5а. 5а, 
Price charged for public lighting... ..-. — By contract 24d. —* 


CHARING CROSS.-—REMARKS,—a Includes £19,267 balance reserve fur d (capital) and £5,000 balance of 
leasehold depreciation fund. b Includes £120,788 to purchase of generating station, mains, lands, buildings and 
acquisition of rights, including law charges in ‘connection therewith. c Over- -expended. d Includes insurances. 
e Includes auditing £150, law costs £207 and accident compensation claims £131. f By discounts. Inclusive 
ol balances of reserve fund (capital) £30,000, and of leaseholds depreciation fund £10,000. A Inclusive of £845 
wayleaves and licences. i Inclusive of directors’ remuneration £1,050. j Includes law £277, auditing £155 and 
accident compensation clatms £26, 


— 


BROMPTON AND KENSINGTON. —REMARKS—a In- 
cludes auditing £83, law £112 and insurances £213. 
b With discounts, с By agreement. d Inclusive of 
£7,000 for patent rights. e Rates and taxes, £1,304. 
J Includes auditing £87, law £65 and insurances £263. 
g Paid in reduction of renewals suspense account. 
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SECONDARY BATTERIES.—By E. J. Wapz Fully Illustrated. The 
Author in this work vill. deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 


"THE ELECTRICIAN " WIREMAN'S POCKET-BOOK.—Edited by F. О, 
RAPHAEL. ''The Electrician " Company will shortly publish а valuable 
po EK ишш the use of those engaged in wiring work, both external 
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THE TELEPHONE.—By Dans SINCLAIR and F. C. RAPHAEL. 
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ELECTRIC LIGHT AND POWER CABLES. 


Except for Sir У/плллм Preece’s Paper ‘ On the Speoi- 
fication of Insulated Conductors for Electric Lighting and 
other Purposes,” in 1891, and the short supplementary Paper, 
“Oil as an Insulator,” by the late Prof. Hucnzs, until last 
week no Paper on cable manufacture had been read before the 
Institution of Electrical Engineers since the days when the 
only cable of interest to its members was the submarine tele- 
graph cable. Yet, as has been repeatedly pointed out, and as 
was recalled once again in the discussion on Mr. O’Gorman’s 
Paper last week, the capital spent on cables for the distri- 
bution of electric light and power in this country probably 
exceeds the cost of dynamos, engines and boilers employed 
for the generation of electricity. Not only this, but another 
fact, which has also been reiterated, is that.in an electric 
supply system the cables are the only important parts which 
are not duplicated, and they are hidden out of sight and not 
immediately accessible for repairs. Probably every apprentice 
at an electricity generating station knows, without hesitation, 
what to do in the event of the heating of a bearing 
or the burning-out of an armature. He has probably a 
fixed plan of operations which he would proceed to put 
into effect with the same precision and promptitude as 
if he had been drilled to it. After each run the engine 
and dynamo are overhauled, and the latter machine tested, 
each boiler undergoes a thorough inspection every few weeks, 
and switchboards are constantly under supervision. But 
how different is it in the case of the cable network! In 
many stations complete tests of the insulation are never taken 
at all. In others, tests, usually more or less rough and of 
little value, may be made daily or weekly, but as often as 
not no record of them is kept. In very few instances are 
Systematic daily insulation measurements made and recorded. 
Then as to accidents. Not only is the apprentice, who 
knows his hot bearing and switchboard drill, ignorant of the 
methods to employ to locate а fault in the cable network, but 
frequently the engineer. in-chief himself is ignorant of the 
quickest manner in which a breakdown of this nature may be 
discovered and removed, and it will be very rare indeed that a 
definite. programme has been mapped out. to be acted on in 
oase of emergency. How many charge engineers would be 
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able to answer the question if suddenly put to them: What 
would you do if the fuse, say, of No. 8 feeder blew?” There 
are some, we believe, who in such a case would immediately 
dispatch a telegram to the manufacturer of the cable ; and, at 
all events, if an earth were traced to the feeder itself there are 
many men in charge of electricity supply works who would 
prefer to wait the advent of an engineer from the cable 
manufacturer rather than rely on their own localisation test. 
Mr. O'Gorman, a lengthy abstract of whose Paper is com- 
menoed in another column, does not refer much to the aspects 
of the mains question from this point of view, but addresses his 
remarks, not to cable users, but rather to cable manufacturers. 
He practically accuses them of not paying sufficient attention 
to design and scientific principles,—more than hinting, in fact, 
that they do not know enough about the properties of the 
material theyare employing. He also suggests that a better and 
more efficient srrangement of the material at their command 
should be adopted, and the last park of his Paper, dealing with 
the calculation of the radial thickness of insulation, has a scien- 
tificas well as a practical value. The proposals to modify current 
ideas and practice as to the thickness of the insulating layer 
round the conductors of cables are fortunately, both in the 
case of “graded” and homogeneous dielectrics, capable of 
being submitted at once to the test of actual experiment. 
Useful results are bound to follow from Mr. O'Gorman’s 
Paper, however, whether his anticipations are borne 
out on actual trial or not. Various fields of practical 
research suggest themselves, rising from the problems he 
discusses and the manner in which he discusses them. 


It was noticeable that the engineers attached to the cable | 
manufacturing firms abstained from free comment on the 


technical parts of the Paper when it was disoussed at the 
Institution, and this is to be regretted. Let us hope that 
they will realise that the open discussion of cable design should 
benefit the cable manufacturing industry as much as the 
discussion on dynamo design has benefited dynamo making, 
for an improvement in the quality or cost of electric 
light and power cables will be of advantage to the whole 
electrical industry. If alterations in cable practice are needed 
to meet the new development of this industry in the direction 
of large systems of wholesale electric power distribution, they 
must be made, not at the instigation of the consulting 
engineer, the dynamo maker, or even of the engineer whoze 
task is to unite the various parts of such an undertaking into 
one harmonious whole, Nor can these alterations wait for a 
tentative relaxation of the Board of Trade regulations. The 
cable maker need not always confine himself to the manu- 
facture of material to other peoples’ specification. In this 
matter he must lead the way. 


THE SOLVAY ELECTROLYTIC ALKALI CELL. 
BY JOHN B. C. KERSHAW, F. I. O. 


In the issue of The Electrician for January 4 last, reference 
was made to the improved form of mercury cell which is being 
operated by Messrs. Solvay & Co., of Brussels, at Jemeppe, in 
Belgium, and by a subsidiary company at Donetz, in Russia. 
The works at Jemeppe were started in 1898, and they utilise 
1,500 н.р. in the production of caustic alkalies and bleach, 
the combined output being estimated at 6,000 tons per annum. 
The works at Donetz will be completed early in the present 
year. They will utilise 1,500 н.р. and an output of 6,000 tons 
is expected. Both of these works are operated by steam power. 

The following is a description of the principles and design 
of this new form of cell drawn from the French patent 
specification of March 5, 1898. The. English patents pro- 


"| which it functions as anode, and the 


| tecting thé same form of cell ‘are Nos. 7,470 and 7,471 of 1898. 
The Solvay cell differs from the usual form of mercury cell 


in the absenee of any mechanical movements for bringing 
about the desired circulation of the metal. Fig. 1 shows the 
cell in sectional elevation and Fig. 2 in sectional plan. It 
consists cf a closed rectangular vessel A, constructed of any 
suitable material, provided at Z with an adjustable bridge 
ог weir.“ The bottom of the cell up to the level of this 
„weir is covered with mercury, which is placed at R in 
eleotrical contact with the negative terminals of the dynamos, 
and thus functions as the cathode of the cell. The pipes О 
and P serve for supply and withdrawal of the mercury when 
the cell is at work. 

The cell is charged with a fairly concentrated solution of 
sodium or potassium chloride as electrolyte, and into this dip 
a large number of carbon or platinum anodes connected in 
suitable manner to the positive terminals of the dynamo. 
Pipes are provided, as shown, for the circulation of the elec- 
trolyte, and an outlet pipe, V, is also provided for the escape 
of the chlorine gas produced. When the current is passed 
through the electrolyte the cell operates as follows :—The 
sodium or potassium liberated at the surface of the cathode 
combines with the mercury to form an amalgam. This 
amalgam, being lighter than the mercury, floats upon its 
surface (SW), and the circulation of the metal in the bottom 
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Fig.2 
Sectional Elevation and Plan of the Sulvay Mercury Cell. | 


of the cell carries it towards the weir” Z, over which it 
passes. The amalgam collected at P in this way is decom- 
yond dotach - 


posed by contact with water zin a ed cell, in 


to the decomposing wed means of the pressure vessel T and 
supply pipe O. The flow or drift of the amalgam towards Z 
is assisted by the- current of brine which is -paesed through 
the cell in the same direction, and it is claimed for this form 
of cell that even solid amalgam can be continuously removed 
without the occurrence of any stoppage or irregularity in the 
work of the cell. The remaining advantages are that the 
flow of mercury can be easily regulated to suit the current 
intensity ; that very large cells can be used owing to the 
absence of all mechanical moving parts; and that the cells can 
be easily emptied and cleaned out when repairs are necessary. 

No figures have yet been published for the work of this 
cell; but the writer is in communication with the firm con- 
trolling the patents, and at a future date he hopes that he 
may be able to present facts and data showing how it 
compares in actual operation with the earlier and better 
known forms of mercury cell. 
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INAUGURATION OF THE BIRMINGHAM SECTION OF 
THE INSTITUTION OF ELECTRICAL ENGINEERS. 


The inaugural meeting of this section took place on Wednesday, 
February 27, at the University Buildings, Birmingham. The 
chairman of the section, Dr. Oliver Lodge, presided. 

Dr. LODGE, the chairman, said the inauguration of the section was due 

to the efforts of Mr. Henry Lea and Mr. J. C. Vaudrey. He was very glad 
that the branch should meet in the buildings of the University, and he 
hoped they would always continue to do so. It was the wish of the 
University and all its members to keep in touch with all the higher life of 
the city and surrounding district, and with none more {һай with the 
engineers. | 
` Mr. HENRY LEA explained the beginnings of the local organisation. 
He said that in response to circulars sent out to the members of the 
Institution in Birmingham and district, including the counties of Warwick, 
Stafford and Worcester, 79 replies were received expressing approval of 
the proposed local section, and promiasiog to render assistance. That 
number, exceeding, as it did, by 29 the minimum required by the parent 
Institution for the formation of a local section, was considered very satıs- 
factory, and the section was at once created. The remaining meetings of 
the section for the current session would probably occur on March 27, 
April 24, and possibly May 22. | 

Mr. VAUDREY said the membership of the Birmingham section had 
now increased to 110. Birmingham and the district were rapidly becoming 
a very large centre of electrical industries, and the section was sta 
with a view of bringing more nearly together those interested in electrical 
‘and kindred pursuits. i 

Mr. JONES proposed, and Mr. GROVES seconded, that tbe present 
officers remain in office for the session 1901-2, the object being to secure 
the advantages of continuity. The proposition was agreed to. „ 

The CHAIRMAN then delivered his inaugural address. He congratu - 
lated the parent Institution on its wisdom and enterprise in forming local 
branchée. He also ccngratulated them on their system of publishing and 
utilising Papers communicated. A multiplicity of publishing centres was 
bad for science. It was often as hard to discover the things that had been 

published as the things that had never been discovered. The more unified 
publication could be the better. At the same time excessive centralisation 
and lack of stimulus to exertion at local centres was if anything а greater 
evil. By the present action of the Institution of Electrical Engineers both 
evils were avoided. After rendering a high tribute to Prof. Perry as & 
great man genuinely anxious to serve humanity, Dr. Lodge spoke of the 
successive developments of the Institution. He afterwards proceeded to 
discuss the mutual compatibility of pure science and practical engineering. 
At the same time he expreseed himself warmly in sympathy with the 
movement prominently identified with Prof. Perry, in favour of reforming 
mathematical teaching. Euclid, for its day and generation, was splendid, and 
its purpose ав а system of geometrical philosopby admirable ; but it had had 
its day,and for elementary and popular purposes should cease to be. We were 
too busy ; there was too much to learn nowadays to have time to cross every 
river by ascending to its source and walking down the other side. Pro- 
fessional guides along the old river path still attempted to hide the bridges, 
because if they were too easily seen their occupation would be gone ; but 
the bridges were there, and sooner or later even schoolboys would be per- 
mitted to make use of them апа enjoy the country on the other side 
without spending all their days in a toilsome and deterrent mode of getting 
over a route approved by the ancients. 

If there were any workers in engineering or any other branch of technology 
who affected to despise pure science, and say that its pursuit was needless, 
they were hardly worthy of rotice—it must be affectation. It was to be 
heartily admitted that the enlarged experience, and the large-scale experi- 
ments rendered possible by the wealth of communities, who applied science 
to their own convenience, reacted with immense advantage on pure science 


itself. But those large-scale experiments were hardly like experiments 
proper. They should not readily be anp with. Facts known to few 
Pith effort were science, but those same facts, when known to all without 


effort, were wsthetic. Meanwhile the justification for all pure dry science 
lay essentially in its ultimately human bearings. If a subject would be 
proved to be never capable of any human influence or any relation to 
humanity, however developed it might become, then its pursuit would 
be rightly condemned. But such proof could never be given. Again and 
again had the mest tinlikely channels developed into fruitful streams, We 
must trust the instinet of our leaders. We were in the beginning of a 
reat era in connection with the pure science of electricity. The almost 
. despised and neglected subject of electrostaties, as known to Franklin, was 
rearing its head again and pressing to the front. The experiment of a 
charged rod and pith balls was typical of much, perhaps typical of all that 
went on in electricity, and how much that meant some of them were 
beginning to guess. But even before they understood the nature of an 
electric charge they would find that the labours of J. J. Thomson had 
enriched the science of our times with what appeared likely to be a unifying 
and comprehensive generalisation such as philosophers of all time had 
groped after, for which some of them had strongly hoped. 
At the conclusion of his inaugural address the chairman illustrated by 
a few simple experiments the most recent views of the passage of the 
electric current through liquids, solids, and gases. They had been taught, 
he said, that they could only have conduction of electricity with matter, 
and that through absolute vacuum electricity could not pass. It passed in 
the liquid with the atom; it passed in the solid from atom to atom; how 
did it pass in the gases? How did it pass in the highly exhausted gas of 
the Crookes tube with which he was demonstrating! Dr. Lodge showed 
the electric diecharge in a Crookes tube, deflecting it with a magnet, and 


observe that that was one of the most extraordinary phenomena. They 
saw there the nearest approach to the electric current itself. There elec- 
tricity was conveyed without matter ; it was a disembodied electric charge, 
the pure spirit of the electric charge—the electric ghost. The atom was 
ordinarily associated with an electric charge, and force was required to 
separate them. This atomic charge, when separated, was known as an 
electron. Here, then, was а flow of electrons by themselves, A revolving 
electron was a magnet. А vibrating one started light vibrations. The 
electron, Dr. Lodge said, had many of the properties of matter; for himself 
he felt that it had all the properties of matter. Inertia, the fundamental 
principle of matter, had now begun to be explained. When first met with 
in electricity it was not called inertia ; it was called self. induction. Self. 
induction was going to explain, he believed, the inertia of matter and the 
law of motion itself. It remained to be proved that the atom was composed 
of electrons, that the whole of matter was unified, that the different kinds 
of atoms only consisted of different numbers of electrons. 

Prof. PERRY proposed a vote of thanks to Dr. Lodge for his address. 
He thanked the chairman for his references to himself, observing that, 
engaged in the crusade in which he was engaged, and subject to much 
adverse criticism, praise of the kind he had received from Dr. was 
of great value to him. He had got a lot of credit for what he happened to 
have done with regard to the new educational movement, but the fact was 
he hit upon the psychological moment when people's minds were moved by 
what had happened in tbe Transvaal, and were pretty much alive to the 
necessity for a great change in the education of everybody in the country. 
All the scientific world was watching to see what Dr. Lodge was going to 
make of the great problem that had been set before him in the Birming- 
ham University. Dr. Lodge was а leader in science, a mau much of whose 
laboratory work was being carried out on а large scale by engineers. 
Prof, Perry went on to deprecate the tendency in the parent Institution to 
array profeesors and engineers against one another, and advocated the cul- 
tivation of a spirit of mutual helpfulness, as between men whose various 
endowments must be inter-dependent if they were to be fully utilised, 
Referring to the ultimely death of Prof. FitzGerald, the speaker delivered 
an eloquent panegyric on his worth and his work. Prof. FitzGerald, he 
said, had done the moet magnificent scientific work, helping everyone iu 
their difficulties, perfectly unselfish—a perfect man. On all practical 
engineering questions he had not only the laboratory experimenter's point 
of view, but also that of the practical engineer. He had no hesitation in 
saying that in Prof. FitzGerald their profession had lost one of its 
greatest and most beneficent forces. With regard to the prospects of the 
local section of the Institution they were now inaugurating, it was a great 
advantage to the members to bé working in Birmingham. Touching upon 
the streas of international competition, Prof. Perry eaid the danger which 
Huxley pointed out from the diffusion of education in foreign countries, 
and the neglect of it in England, was rapidly coming upon us. Could the 
men of Birmingham not raise their voices to eave the nation of which they 
formed such an important part? Electricity bad doae great matertial 
things, and at second hand she had done much for the moral good of the 
world; but it was not electricity, it was the Institution of Electrical 
Engineers that was going to have the great triumph of the coming century, 
binding all the best thinkers together in а great association for the common 

ood 


good. 

Prof. THRELFALL seconded the vote of thanks. He expressed his 
concurrence in the condemnation of the prevalent system of teacbing 
mathematics in public schools, but said he did not endorae the perpetual 
tilting at their old friend Euclid. It was not so much the study of Euclid, 
but the setting up of algebra as a sort of puzzle for tripping , that was 
to be reprehended. They had that evening listened to an address which, 
like all Dr. Lodge’s addresses, represented the high-water mark of the state 
of electrical science of the day. Dr. Lodge was now devoting himeelf to 
the development on new lines of a university untrammelled by a past age. 
They must all wish him God speed” im his work. - 

The resolution of thanks was enthusiastically adopted. 

Before concluding the meeting, Dr. LODGE, ав a close personal friend of 
the late Prof. FitzGerald, reminded the audience that the professor was at 
the time of bis death the chairman of the Dublin local section, and he added 
his testimony to the distinguished services Prof. FitzGerald had rendered 
to mankind, as well as to the virtues which illumined his life, 
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-© "BOARD OF TRADE ELECTRIC LIGHTING 
REGULATIONS. 


| (Continued. from page 719.) 


When the enquiry into the proposed alteration of Regulation 
B6 was continued on Thursday, March 7, Sir Courtenay Boyle 
announced that, after consideration, the Board of Trade had 
decided that it did have power to make the proposed amend- 
ments if it so thought desirable. The legal right of the Board 
of Trade to do this had been challenged at the previous sitting. 

Mr. ROGER WALLACE, K.C., said he was very sorry his clients could 
not agree to the terms offered by Mr. Littler, K.C., on behalf of the 
Windsor Hotel, with a view toa settlement of this portion of the opposition. 

Mr. LITTLER, K.C., replied that he had done everything in his power 
to bring about a settlement. His clients were on the most friendly terms 
with the Westminster Company, and it was to their interest to be reason- 
ае However, he would go into the matter again and see what could be 

опе, 

Mr. MOON, К.С., then opened on behalf of the Chelsea Electricity 
Supply Co. In the case of this company's system there were no con- 
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sumers actually standing out. They had 500 consumers at 100 volts not 
‘yet dealt with, but the company was really afraid of the obstruction of 
persons, some of whom were ignorant of the real state of affaire, and othera 
who did not care very much what the future generation of ratepayers 
would have to pay for the purchase of these various electric lighting 
undértakings. These persons eitter would not have workmen cn their 
premises if they could help it, or else they were afraid the change involved 
‘more danger and alteration than was the case. It was on these grounds 
that the company supported the application, because it was of the opinion 
that a veto ought not to be placed in the hands of auch persons. It was 
best in the hands of an arbitrator. 

Mr.' PERCY STILL, tbe engineer to the Chelsea Company, croes- 
examined by Mr. Moon, K.C., said their system was a three-wire one. 
They generated at a pressure of 1,000 volte, and reduced down by means 
of motor transformers to 200 and 100 volts, In the event of the regulation 
being altered, of course, the generating preesure would remain the same. 
Tbey would simply double the consumers' pressure. Consequently the 
benefit of reduced capital expenditure in this case would be confined to the 
‘mains between the transformers and the consumers’ terminals, and the 
granting of the alteration would not be so great & benefit to them as to the 
Westminster Company. However, the 100-volts consumers had the same 
general effect, upon the system as in Westminster, for it neceseitated the 
use of a separate set of mains and separate plant, or else they would bave 
to use motor transformers in the consumers’ premises, both of which 
remedies involved very considerable expense. The principle reason for the 
extra cost, was in the fact that full advantage of the capital expenditure in 
the maine already laid could not be obtained. They had 2,082 consumers, 
and of these 1,516 were supplied at 200 volts and 566 at 100 volts, and 
roughly spcaking 500 consumers had changed over voluntarily. No con- 
sumers had in any way been urged, and up to the present no difficulties had 
been met with. The present tariff was 6d. per unit for the 100 volts supply, 
whilst the 200 volt consumers were charged on the maximum demand system 
— viz., the units corresponding to the maximum demand during an average 
of 14 hours per day during the quarter was 6d., and for any units consumed 
after that during the quarter the charge was 3d. Last year, for the ваше 
amount of light 200 volt consumers had paid £3,000 less, But in the case 
of the 100 volt consumer 6d. per unit was not sufficient to compensa'e the 
company fcr the extra cost entailed, and the greater portion were supplied 
at a loss. The maximum charge the company were empowered to impose 
under it bill was 10d. per unit, and, as a fact, they had issued a notice to 

all 100 volt consumers that on and after July 1 next 7d. per unit, would 
be charged. This was rendered necessary by reason of the fact that as tbe 
number of 100-volt consumers decreased the сові would go up, and it 
v ould Бе neceerary to go on increasing the price or supply at aloes. The 
installation of the higher pressure enabled the consumer to put more 
lamps on his existing mains, as these carried more current at 200 volts with 
less locs. It was a fact, he admitted, that many consumers did not take 
the full avaitable load of the wiring їп their houses, but the majority were 
increasing the size of their installation, and as they could do this without 
re-wiring he submitted it was an advantage. Of course, the main advan- 
tagé to the customer was the que: tion of price, but others were decreased 
loss of pressure in the house and more evenness of the pressure. On the 
question of the efficiency of 200-volt lampe, his experience from tests made 
periodically as new lamps were introduced was that at the time of the 
issue of the new Board of Trade regulations in 1896 the existing 100-volt 
lamps were superior. — 

By Sir COURTENAY BOYLE: This inferiority on the part of the 
200 volt lampe was due to many things. First, there was a difference 
in the manufacture of the filament ; secondly, there was no demand for 
them, and, again, manufacturers had not taken the matter seriously. 
Generally speaking, it would not be wrong to say that at that time they 
were in the experimentel stage. There were none of these lamps installed 
on the Chelsea mains in 1896, but a gradual improvement was apparent, 
and it was in 1897 that he firat fitted them. 

By Mr. MOON, K.C.: In June, 1897, they first commenced supply at 
the higher voltage to new customers, and it was probably the middle of 
1898 before the old customers kegan to be changed. He had concluded 
from experiments into the ques'ion of the life and efficiency of the present 
200 volt lamp that there was practically no difference as compared with 
the latest 100 volt lamp. In fact, in some cases, the 200 volt lasved longer 
than the 100 volt. Beyond the difference in resistance of the two lampe, 
there was also a difference in the filament, which, in the case of 200 volte 
was twice as long and half as tbick. As ta the actual amount of the saving 


of capital expenditure on mains, he estimsted this at from £2,000 to 


£4,000 per annum, and as the company still had 28 years to run, they 
could see what this absolutely wasteful expenditure would amount to. 
He did not claim that the system would be апу more efficient, but they could 
do exactly what they were doing now without all this expense if they 
could convert the whole of their system. 

By Mr. LITTLER, К.С. : The advantage was not all on the side of the 
company. The consumer got a cheaper supply and a better light. 

By Mr. DANCKWERTS: They did not get the full advantage out of 
the change until the whole of the system was so changed. 

Sir COURTENAY BOYLE: Why cannot you have more motor trans- 
formers for- your 100 volt consumers? You have already got them in 
sub-stations for your 200 volt customers, and what is the objection to 
having two clasees of transformers. 

WITNESS replied that the transformer was a machine which must 
have constant attention. Their existing transformers were in a sub- 
station where a man was always in attendance, but the objecting con- 
sumers were so scattered about that it was impossible to erect a machine 
to supply the whole of them ; theretore they would have to put them in 
the consumers’ houses. Further, the machine had to be running all day 

- whether the consumer used the light or not. 


| Mr. DANCKWERTS, K. C.: But supposing the consumers were suffi- |. 


ciently concentrated and numerous, I suppose that objection would disap- 
ay. Ifyfor instance, you had; a whole street of -100-volt consumers, it 
"would be possible to erect a motor transformer in a small sub-station where 
constant attention could be paid to it, without any serious difficulty. 

WITNESS admitted there would be no engineering difficulty in doing 
this, and roughly estimated the cost, if such a street of say 1,000 con- 
sumers existed, at £500. But at present the Chelsea Co. had 100 volt 
consumers to the fall capacity of the 100 volt mains, and the losa to the 
company was in capital expenditure and loss of pressure, two objections 
which would not be removed by resorting to the expedient suggested. He 
did not know tho actual cost per unit to the company for generating and 
delivering the energy which was at present charged 6d. for to the 
consumer, and upon which an alleged loss was incurred. | 

Sir COURTENAY BOYLE: This is a very important point, and it is 
a pity you bave no figures. 

WITNESS, however, stated that the generating cost was the same in the 
case Of both 200 and 100 volts, but he could not discriminate as to the 
cost of distribution, because they supplied both pressures over the same 
maine. 

By Mr. DANCKWERTS, K.C.: As he read ths present regulations 
there was nothing to prevent him supplying at any pressure as a standard 
pressure. 

Mr. DANCKWERTS himself also pointed out that this was so. There- 
fore the present application had nothing to.do with any change in the 
standard pressure, but was for the insertion in the regulation that the 
company might alter the con!ract with the consumer without his consent, 

Under further cross-examination by Mr. DANCKWERTS, WITNESS 
mentioned that the standard or declared pressure to all new consumers 
was 200 volte. The changed-over Chelsea consumers had asked for the 
change themselves, but the company’s reason for asking for the com- 
puleory change was that as the number of the 100 vult consumers became 
lees, the loes in the 100 volt mains became more pronounced. If the whole 
of the system could te changed at once, the distributive loss in each con- 
sumer’s house wouid average 1 per cent. instead of 4 per cent. The Chelsea 
Company paid nothing for the change of fittings. Tke consumers, having 
changed of their own free will, did this themselves. On the question of 
the mechanical strength of the filaments of the two classes of lamps he did 
not think there was &ny difference. 

By Sir COURTENAY BOYLE : There was not any attraction between 
the two sides of the filaments which would bring them together. 

By Mr. DANCEWERTS, K.C.: He had tested 200 volt lampe which 
had not broken down until they bad burned for 1,500 houra. 

By Mr. ALFRED LYTTELTON, К.С.: The tests had been made on 
various makes of lamps, and the makers, in supplying them, knew they 
were for testing purposes. Having had no complaints from the customers 
оп the higher voltage as to any-increase in their quarterly accounts, be 
concluded things were quite satisfactory. Assuming (counsel having 
stated an intention of contesting the point) that the difficulties in con- 
nection with 200 volt lamps had been overcome, he agreed it was due to 
the greater ekill and attention of the maker; but the small demand up 
up to the present bad been the ruling factor in keeping tbe prices down. 
In a lette", signed by himsel£, to à consumer announcing the increase of 
p'ice to 100 volt consumere, he did not think the following sentence was 
in the nature of an inducement :—“ The extra cost in lamps will not be 
considerable as your 100 vo]t lampe will be worn out in six months’ time." 
He did not even think it was “soft persuasion." He supported Prof. Кеп. 
nedy on the question of the efficiency of existing insulation and immunity 
from risk of fire. In confirming his evidence on motor transformers he 
said this would be contrary to the object of the application, which was to 
avoid extra expense. 

By Mr. R. C. GLEN, on behalf of the Paddi 
Witnees was not prepared to argue the merits of 
he had made no tests with this sie. 

Re-examined by Mr. MOON, K. C.: A 5 c.p. lamp was not an economical 
thing to use as a rule, With motor transformers in consumera’ premises 
there was, of course, а waste of time in the process of transformation. 
There was also a waste of energy which might be very considerable 
indeed, but the vibration need not be unpleasant if the necessary pre- 
cautions were taken. His estimate of £500 for the transformer equip- 
ment did not include any premises, or erecting, or superintendence, Their 
present mains, at 200 volta pressure, were capable of taking double or 
treble: their present load. E А 8 
. By Sir COURTENAY BOYLE: If there was a drop of a full 4 volts in 
any cousumer'g premises this would indicate that his wires were old. `. 

Mr, SYDNEY BAYNES, electrical engineer to the St. Pancras Borough 
Council, was next called. .Oross-examined by Mr, Balfour Browne: he 
said that Bradford, for-which local authority be had been engineer, first 


ton Borough Council: 
c.p. 200-volt lampe, as 


ad rag at 115 volts, but finding the mains becoming overloaded, and in 
order 


to avoid increasing the mains and the consequent pulling up of streete, 

&c., they decided to supply at 230 volts. This change was effected before 
the new regulations came into force, but a number of consumers asked to 
be supplied at the higher pressure. St. Pancras was the first to supply at 
the higher pressure in London, but there they hai had some trouble, 

Sir COURTENAY BOYLE pointed out that here egain the new 
regulations did not apply, as the St. Pancras order was dated 1885. 

Mr. BALFOUR BROWNE, however, thought the experience useful. 

WITNESS, still under cross-examination, said that at St. Pancras some 
of the consumers wanted special terms and special expenditure in their 
premises if they submitted to the change. In one particular instance the 
vestry threatened a discontinuance of supply after repeated refusals, but 
the customer then gave way, and they had heard nothing of him since. 
Another customer, however, persisted in refusing to be changed, and the 
Council had been put to an expenditure of £2,500 in that district for 
the purpose of laying new mains. 

Sir COURTENAY BOYLE : Did that consumer have a veto. 
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- Mr. BALFOUR BROWNE: He was being supplied with 100 volts at 
the time of the publication of the new regulations and refused to be 
changed over except upon certain conditions, which were too oneroue, and 
therefore the St. Pancras Vestry laid the extra mains. 

- Sir COURTENAY BOYLE: How did the consumer have a veto? The 
St. Pancras order is dated 1883, and he would be forced to take the higher 
voltage. 

Mr. SYDNEY BAYNES said the altered regulations applied to St. 
Pancras, and as the declared pressure was 110 volts they were bound to 
supply it if a consumer insisted. 

Sir COURTENAY BOYLE: But the St. Pancras order was the same as 

the Bradford order, and if the new regulations did not apply in one case 
they did not in the other. 
. Mr. BALFOUR BROWNE was of the opinion that the old regulations 
were gubject to others issued by the Board of Trade from time to time. 
Thus the regulations of 1896 really became operative both in St. Pancras 
and Bradford. 

Sir COURTENAY BOYLE: 
regulation. 

Mr. BALFOUR BROWNE said that right or wrong the St. Pancras 
Borough Council bad apperently acted upon the principle that the con- 
tumer did have a veto. 

Mr. SYDNEY BAYNES said that this was 8o. In answer to further 
questions by Mr. Balfour Browne he stated that thinking themselves 
always bound by this proviso to the revised regulations, they had had to 
meet very stubborn resistance in some cases, There had been no electrical 
‘fire or accident in St. Pancras to his knowledge, and joints had been made 
by men in mains carrying the higher pressure without the current being 
switched off. The advantages to the consumer were steadier light and 
reduction in price. He knew of no disadvantage. 

By Mr. CROIS (on bebalf of the Windsor Hotel); They bad met with 
stubborn resistance from about five people, but there were yet 200 or 300 not 
changed. The St. Pancras people were supporting the application as a 
matter of principle and not from pride or want of commercial spirit. They 
hoped the inquiry would cause all their consumers to change their minds. 
The price at present charged for the 200 volt current was a “flat” rate of 
5d. per unit, or, as an alternative, the maximum demand system at 
6d. (!)—24d., which would work out at an average of something like 52d. The 
100 volt consumers paid 6d. per unit. On the question of the higher 
voltage lampe, he thought that they might be a few pence per lamp more 
expensive, although 200 volt lamps could be obtained at the same price as 
100 volt lamps. There had been no complaints from 200 volt consumers, 
and on the theory that a consumer would always complain if he had a 
chance, he thought he was entitled to consider the matter as satisfactory. 
He did not consider any lamp should be allowed to burn more than 700 
hours. As to efficiency, he was not aware that there was any difference of 
opinion existing between experts as to the respective merits of 100 and 
200 volt lamps. In the early days it was undisputed that the 200 volt 
‘lamp was not so efficient, but he would not admit this to hold now. 
However, if such a difference of opinion did exist it might be settled by 
official tests. ` 

By Mr. DANCKWERTS, К.С. : The reason for supposing that the new 

regulations applied to St. Pancras was because the Board of Trade, on 
May 15, 1896, sent a copy of them to him with an intimation as to the 
date they would come into force. In answer to counsel's question as to 
-whether the St. Pancras Borough Council had considered the question of 
this present application any more carefully than it bad considered the 
question of the applicability of the new regulations to St. Pancras, witness 
gave an evasive answer, which caused counsel to retort that he could draw 
his own conclusions. In testing 230-volt lamps he had not tested them 
era um ordinary conditions-of the consumer by frequent turning on 
and off. 

Mr. A. LYTTELTON, K.C. : Did the Council know it was acting illegally 
in threatening to cut off a consumer if he did not agree to the change! 

WITNESS: Yes. , | 

Мг. A. LYTTELTON, K. C.: This, then, is the spirit in which these acts 
are worked under your Council ! 

Cross-examined by Mr. R. C. GLEN : Witness reiterated that no com- 
plaints had been received from 200-volt consumera. 

By Mr. BALFOUR BROWNE: He did not know whether the Edison 
and Swan Compeny supplied 100 and 200 volt lamps at the same price. 
At St. Pancras there were some 100 volt consumers willing to be changed, 
but who could not owing to the obstruction of others. "They had never 
been asked by the Board of Trade to apply the new regulations, but this 
‘had been carefully considered before deciding to support this petition. 

Mr. MOON, K.G., on behalf of the Metropolitan Electric Supply Co., 

stated that with this company it was a question of raising the voltage 
from 50 volta to 100 volts. This came about through the company baving 
za high-tension alternating-current system with transformers in all 
consumers’ houses. 

Mr. A. B. CANE, representing the City of London Electric Lighting Co., 
said he did not propose to call any witnesses or make any observations. 
The City Company, however, supported the application entirely. 

|. Mr. W. H. MASSEY, intervening on behalf of the Crown authorities 
asked for protection in connection with Buckingham Palace, for which he 
is consulting engineer. This building was supplied at 200 volts and 


But there is no proviso to the old 


100 volta, and the cost of converting the entire supply to 200 volts would | 


be £1,500. Rather than bear the cost of this, the Westminster Electric 
Supply Co. preferred to go on supplying at both voltages, at the same 
time chargiug more in the caee of the 100 volts supply, which he was 
willing should be converted. He was of the opinion that if any alteration 
were made in these regulations, it would merely be for the temporary 
benefit of the companies, as sooner or later their mains were sure to be 
overloaded again, and what would they do then’ They were breaking the 
law daily now in not keeping the pressure up to the standard, and they 


purchased lamps as a consumer would. 


would do the same again, or else want a still higher voltage, or perhaps 
they would have a five-wire system. He maintained that if there were 
more than one pair of 200 volt terminals in the building wired on the 
three-wire system it was possible to get a shock of 400 volts even if the 
middle wire was earthed. This made no difference whatever. And even 
if a transformer were fitted on the consumer's premises, why should a 
consumer pay for this in order to save a little copper in the supply mains 
of the company? He bad been instructed to ask that the following clause 
be added to any amended regulation-—viz., “ Provided always that none of 
the cost of conversion shall be borne by the consumer." By all means let 
an arbitrator decided what the cost of the work should be, but for 
Heavens' sake they must not put the consumer to the expense of а change 
he did not desire. Nobody objected to 200 volta for new installations, but 
to change existing 100 volt circits was undesirable. 

Col. CROMPTON was the last witness for the application on the general 
principle of the change being desirable. Cross-examined by Mr. MOON, 
K.C., he said that all the arguments which had been brought forward 
against the 200 voltage had been put forward in 1882 and 1885, when the 
question of raising the pressure to 100 volts was being threshed out, and 
the present objections were equally absurd. At the beginning of the Ken- 
sington and Knightsbridge undertaking 100 volts had been settled upon 
because they could only obtain good lamps for that pressure, but by reason 
of the fact that fairly satisfactory lamps for 150 volts could be obtained, 
he had contemplated that this change to 200 volts was only a matter of 
time, Не had been continually testing 200 lamps right. up to the 
beginning of last year, and had come to the conclusion that a certain 
number of makers made a 200 volt lamp equally as efficient as the present 
100 volt, but other makes were not so reliable. Theoretically, the exten- 
sion of the filament in а 200 volt lamp was а superiority, but practically it 
made manufacture slightly more troublesome. The advantage of the 
change was undoubted, because it did away with the continual necessity 
and difficulty of finding space for new mains. Consequently only the same 
space was taken up by the mains, whereas the variation in pressure was 
reduced to one half, hence the life of the lamps were increased, likewise 
the regularity of the light. All new enterprises were worked at the double 
pressure, 

By Mr. LITTLER, K.C.,: He did not suppose he would ever wish to 
adopt a pressure of 1,000 volts. Experience up to now had proved the 
Glasgow pressur3 of 230 volta to be the most economical. He Коеж 
nothing of the circumstances of the Windsor Hotel case, In reply to 
counsel’s contention that a man who was entitled to withhold his consent 
ought to have something for giving it beeides full compensation for loss, 
witness nonchalently. said, Say 10 per cent. for compulsory purchase.” 
He denied that an 8 c.p. 200 volt lamp was not as efficient as an 8 c.p. 
100 volt lamp, and further maintained that facts had proved the longer 
filaments to be no disadvantage. 

Mr. LITTLER aeked if Col. Crompton would persist in the latter 
declaration if he brought, tay, eight witnesses to prove that this was not so. 

Col. CROMPTON said yes, for he could bring 100 witnesses to prove it 
was во. Continuing, he said there was at present on the market lamps 
thin enough, long enough, and strong enough to give a satisfactory light 
at 200 volts. He was not aware that 100 volt lamps were ls, whilst 
200 volt lamps were 18, 4d. Не himself only paid the same price for both. 

Cross-examined by Mr. W. J. WALTERS: He maintained that the 
benefit was to the company, to the public using the streets, and to the 
consumer. "There would be no disadvantage to the consumer, only in the 
event of the mains again becoming overloaded, but the present maius 
would take four times the lamps for the same limit of overloading, and 
at present the mains were sufficient, on the higher pressure, for the dis- 
tricts they served. He agreed it was in the nature of a temporary benefit 
to the company, but the saving to the company really amounted to a very 
small fraction when divided over the number of units, say, about pod. per 
unit, The difference in the insulation for the two voltages was, to use 
counsel's own word, practically deminimus, If the insulation was bad in 
the first instance it would, of course, be altered before the new pressure 
was supplied. А consumer who bought his own lamps had a benefit not 
yet mentioned—viz., he would not have the wide range of choice he at 
present had with the 100 volt lamp. There was nothing more injurious 
to the consumer than the flood of cheap 100 volt lamps at present on the 
market, This flood was nothing like the same size with 200 volta, although 
tbere were necessarily some bad ones. He was not aware of any mechanical 
or chemical process which justified the idea that because the filaments of 
the higher voltage lamps were thinner, disintegration took place more 
rapidly. His method when tested was to select a number of lamps hap- 
hazard from a quantity, but he had never gone to а manufacturer and 
It was known they were for 
testiog purposes. 

By Mr. LYTTELTON, K.C.: The majority of 200 volt lamps on the 
market were the same price whether good or bad. 

By Mr. R. C. GLEN: It was the rule that companies did not supply 
current until they had made an inspection of the fittings. 

By Mr. MOON, K.C.: It was generally found that any trouble with 
200 volt lamps arose from the use of the cheaper article, and as soon as 
lamps made by an acknowledged firm were substituted all went well. 

This concluded the evidence in support of the application. 


Tucsday, March 12th. 


Mr. DANCKWERTS, K.C., stating the case for the City of London 
Corporation, still contested the right of the Board of Trade to take upon 
itself the alteration of this proviso, in spite of the Board’s ruling given 
above. Under these circumstances there were two ways out of the diffi- 
culty—viz., litigation in the law courts or the appointment of a lawyer of 
eminence to hear the views of both sides, and to give a final decision as 
to the legal postion of the Board of Trade in this matter. This latter 
course had been followed in reference to a dispute as to the price of gas, 
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and he put it before Sir Courtenay Boyle as suitable. in this instance. 
Assuming, however, for the purposes of his opposition, that the Board 


had the legal power, һе went on to say that the. companiga had 
founded case. It seemed to him that the regulation only applied to the 


pressure at which a coneumer was being supplied, which need not reces- 
tarily be the standard pressure; therefore they must stick to the pressure 
declared to the consumer unless a change was rendered necessary by an 
alteration in the standard pressure. But they had not proved in the 
slightest degree that this was necessary. As the matter atood, they ought 
to be asked that the whole of the regulations be re-modelled ; their 
case was illogical, unfounded, and misconceived. The present regulation 
(section 4) contemplated the use of more than one pressure on the 
circuits of an electrical undertaking. Further, it had been admitted, on 
behalf of the companies that by means of a transformer consumers could 
be supplied at the lower preseure, therefore it was apparently purely a 
question of convenience and saving of capital expenditure to the companies. 
lu the case of large consumers a transformer could be placed on his 
premises, and for the smaller ones one transformer could supply a number. 
The real truth of the matter was that the companies wanted to make the 
alteration for their own benefit at the expense and convenience of the 
consumer. Even supposing they were right, ought this change to be made 
irrespective of the number of consumers holding out? No, certainly not. 
If there were, say, up to a dozen, there was a case for intervention ; but 
there were а great many placee, like the City of London, where several 
thousands would come within the proviso. Why should in such a case as this 
the change be forced for the pure benefit of the companies? There should 
be some limitation in almost every case by some authority as to whether 
the proviso should be dispensed with. Prof. Kennedy had stated with the 
utmost candour, for which he was deserving of credit, that to the con- 
sumer there was no benefit, but to the company there was а saving of 
capital expenditure, while Col. Crompton had acknowl that it would 
be n in time to again increase the voltage. The Chelsea Company 
had made the change with everybody’s consent. They said they felt no 
inconvenience from refusale, and did not anticipate any but there might be 
some resistance. Well, let them wait until it came. 

Mr. BALFOUR BROWNE asked if the statement that every case 
should be deelt with by some authority who would state whether the 
proviso could be dispensed with was in the nature ef a concession. This 
was really all he wanted. 

Mr. DANCKWERTS, K.C., said no, but he could perceive extreme cases 
where it would be better for the Board of Trade to intervene. 
^. Mr. BALFOUR BROWNE: Then you would not object to a regulation 
making that proviso ? 

Mr. DANCKWERTS replied, not in extreme cases, but in some cases 

the Board of Trade could say that the low preesure should be maintained. 
Then, if the Board of Trade went further, and said that in certain cases 
the consent of the consumer should be dispensed witb, the question arose, 
Upon what terms?” In his opinion, as had been done at Westminster 
and Glasgow, the overhauling of the installation and the supply of new 
fittings should be an absolute condition to the consumer's consent being 
dispensed with. But there might comea point when the company thought 
_they had done enough, and in such cases it ought to be within the power 
of the Board of Trade or somebody else to say who was right. Then would 
follow the question of the cost of the arbitration, and he suggested that if 
the company were wrong they should pay the whole costs, and if the com- 
pany were right it should be left to judicial discretion as to the amount 
each party should pay. Inno case should the consumer pay all the costa. 
All the oppoeition were agreed upon this. He did not want such arbitra- 
tions carried out under the Arbitrations Act of 1889, because arbitrators 
under this act were prone to split differences in order to come to а speedy 
settlement. It was the custom in law courts that a person who asked for 
an indulgence paid the costs : in this case the companies were asking for an 
indulgence. Dealing with the efficiency of 200 volt lampe, he said that in 
face of the evidence already given that these were as satisfactory as 100 
volt lamps, he had witnesses to prove that such was not a fact, and 
further, that they cost 20 to 25 per cent. more. Prof. Kennedy's tests 
had not been made under service conditions. The testsin every case were 
continuous, without that frequent turning on and off which would, of 
course, take place in a house, and they were also lamps ordered from the 
manufacturer for testing purposes. He contended that this did not give 
a fair result, and the question would have to ve satisfactorily decided, 
The best way out of.the trouble would be for the Board of Trade to have 
tesis made under conditions approaching as nearly as possible service 
conditions, and this would be much better than to decide upon the 
contlicting evidence of experts. 

Mr. BALFOUR BROWNE eaid he had no objection to this. 

Mr. DANCKWERTS concluded by stating that the opposition failed to 
see any advantage to the local authorities who would have to purchase the 
undertaking, in keeping the capital expenditure down. The concerns 
would be taken over on what were known as “ tramway terms," and no 
advantage to local authorities would accrue in this direction. He also 
suggested discounts on consumers’ bills, in addition to a reduction in price, 
to pay for the increased cost of renewals consequent on the higher pressure. 

Sir COURTENAY BOYLE at this stage, not on behalf of the Board of 
Trade, but merely as а basis to work upon, suggested the substitution of 
the following proviso for the one in dispute. Provided that no change 

shall be made in the pressure of the supply to any premises which, on 

were supplied with energy by the undertakers, except with 
the consent of the consumer; but where the consumer withholds his 
consent after the undertakers have offered to pay the reasonable cost of 
or incidental to the change, the undertakers may appeal to the Board cf 
Trade, and that Board may, if they think fit, dispense with the consent 
of the consumer on such conditions as the Board impose. The Board of 
Trade may, if they think fit in any case, refer to the arbitration of a single 
arbitrator appointed by them the question of the conditions to be imposed 


under this provision. 
of the Arbitretion Act, 1889, as if the arbitration were pursuant to а sub- 


The arbitration shall be subject to the provisions 


lon, and shall also be subject to the like provisions as an arbitration 


in pursuance of a special act under Part I. of the Board of Trade 
Arbitrations, &c., Act, 1874." 


Mr. BALFOUR BROWNE was willing to accept the principle of the 


clause, although not the actual wording. 


The Hon. ALFRED LYTTELTON, K.C., thought the L.C.C. regulations 


inserted in the Westminster Bill would be overruled by this proviso. 


Sir COURTENAY BOYLE explained tbat this would not be ao, as it 
would only apply to special cases. 
The Hon. ALFRED LYTTELTON, K.C., asked that the arbitration 


should be under the Lands Clauses Act. 


Mr. DANCKWERTS, K.C., would not agree to the principle of the 
suggested proviso, and asked that provision should be ШАО by which the 
supplier should overhaul a consumers’ fittings, and put them in a fit and 
proper condition at the suppliers’ expense. If the consumer and the com- 
pany differed as to what was to be done, then the matter should be referred 
to arbitration, preferably under the Lands Clauses Act. The company 
should also make a reduction in price to all changed consumers. · 

Mr. CROIS (representing Mr. Littler) asked what the heads of the costs 
should be. If these were not decided the whole inquiry would be thrown 


away. 


у 
Sir COURTENAY BOYLE pointed out the words reasonable cost.” 

Mr. CROIS said he had had some experience of these companies for two 
years, and he did not put the same faith in the words “reasonable cost 
as some did. Nothing was eaid at present about the cost of maintaining 
(һе installation after the change, and there should be a condition which 
would put the consumer in the same place as he was before. Otherwise 
they simply took away from а man the right to refuse and gave him 
arbitration at his own risk and at the instance of a powerful company. As 
it at present stood it was not enough to offer to the individual consumer, 
the conditions should be much more stringent. 

Mr. MOON, K.C., pointed out that the Lands Clauses Act allowed for 
an extra 10 per cent., which the Arbitration Act did not. Would that 
10 per cent. be dispensed with. 

Sir COURTENAY BOYLE said this 10 per cent. would not come into 
the question. 

The Hon. ALFRED LYTTELTON, K. C., raid that on the question of 
arbitration they were between two difficulties, and they must choose the 
lesser. It had been made evident during this short inquiry that the com- 
panies had acted oppreesively to the consumer, and he instanced Chelsea 
and St. Pancras, These gave a very good indication of the way consumers 
could be treated. The suppliers of an agent like electricity always spoke 
about is in a perfectly obscure terminology, and the average consumer had 
not the slightest idea of what was going to be done. Under the circum- 
stances he thought the company would be amply protected by a proviso 
that if the claimant'a arbitration was not reasonable he should pay his own 
costs only. . 

Mr. ROSKILL, on bebalf of the City of London Company, accepte 1 the 

ro roviso. 

r. LITTLER, K.C., regarded it as satisfactory, although he could see 
some objections, This was, however, on theassumption that the Board of 
Trade had the legal power to make the alterations, which he did not admit. 

It was eventually decided to adjourn the inquiry at once to give an 
opportunity for considering the proposal, and all amendments were to be 
sent to the Board of Trade by 11 o'clock on the 15th inst, the inquiry to 
be continued on Thuraday. 


Thursday, March 14th. 


Mr. Littler announced that his clients had not sent in any ainend- 
ment to the proposed proviso, but that they wished to be put in exactly 
the position they were before the change was made. The London County 
Council and City Corporation both sent in modifications, and after some 
discussion Sir Courtenay Boyle proposed that either the Board of Trade 
should, after having the facts of the case put before it, draft up a proviso 
which all parties should accept, and so close the matter, or else the evidence 
for the opposition should be proceeded with. Counsel asked for time to 
consider, but аз, after nearly half an hour, nothing could be decided upon, 
evidence for the. other side was heard. Mr. Gunyon, the electric 
lighting engineer to the London County Council, and Mr. Bernard 
Drake, both gave evidence in direct opposition to that already taken. 
The chief witnees was Prof. W. E. Ayrton, F. R. S., who stated that he had 
tested 200 volt lamps, both for the manufacturers themselves and for 
dissatisfied consumere, but tha* in hardly an instance had he encountered 
an efficient article. In one test he found an 8 c.p. 200 volt lamp which 
had actually been installed in а consumer's premises only gave 1:8 candles, 
and that it took 15'5 watts рег candle. Lord Londonderry's agent was 
next called and produced invoices from the Westminster Company testifying 
to the fact that since the change had been made in his lordship's town 
residence an expenditure of £288. 18s. 8d. per annum was incurred a: 
against an average of £181. 9s 5d. for the three years 1897-8-9. 

А full report of the day's proceedings will appear next week. 


Association of Technical Institutions. The annual general 


‘meeting of this Association, adjourned in consequence of the 


death of her late Majesty the Queen, will be. held at the 
Fishmongers Hall, London, on Tuesday, April 16th. The 
President, Sir Surie Smith, will take the chair, and the Presi- 
dent-elect, the Right Hon. Sir William Hart Dyke, М.Р., 
will deliver an address, 


H 
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ELECTRO-SILYERED v. PLAIN COPPER PLATES IN 
GOLD-MILLING.* | 


BY EDWARD HALSE. 


In well-known text-books on gold-milling and metallurgy, 
silvered plates are recommended as avoiding the formation of the 
greenish-grey filmt which appears on freshly amalgamated copper 
plates. Gold or silver amalgam is sometimes applied for this pur- 
pose, but the use of electro-silvered plates is certainly preferable, 
and is much more frequent. In starting as new plates they are also 
deemed superior, because silver amalgam has “ more affinity for the 
gold than a copper plate simply coated with mercury.“ John E. 
Hardman says :—$ 

The formation of verdigris on non-silvered copper plates may be per- 
manently prevented by thoroughly cleaning and drying the plate, scraping 
till the copper is bright, and rubbing in mercury with canvas or chamois 
skin moistened with cyanide of potassium. When well coated the whole 
is painted over with fine gold amalgam, prepared as follows: Sweat а 
plate that is well coated with gold amalgam, scrape off the latter, grind 
in & wedgwood mortar with a little mercury, rapidly pour off the 
mercury, which leaves the coarse amaigam behind, while the mercury 
poured off is settled 24 hours, and then carefully decanted, leaving the fine 
amalgam at the bottom. "This is of the consistency of cream, and ready 
to be applied." 

Thus stress is laid on the utility of employing silvered plates when 
starting a new mill, and some millmen appear to think that their 
efficacy ends here. It is well known, however, that copper plates 
become tarnished by water containing a considerable percentage of 
sulphates in solution, notwithstanding the accumulation of gold 
amalgam on the plates, unless the discoloration be kept under by 
frequent washing with dilute acid— preferably sulphuric acid—or a 
dilute solution of cyanide of potassium. The use of the latter for 
this purposeis pretty general Both permanent and temporary films 
appear to be due to the oxidation of the copper. 

C. Н. Aaron remarks that “ the electro-plating of the copper sur- 
faces does not seem to be efficient in preventing discoloration in all 
cases, and is not universally favoured by millmen. Some consider 
the silver plating as very advantageous, while others say it is void 
of merit.” || He says that silvered plates were discarded in the lower 
mill of the Sierra Buttes Co. on account of the rapid disappearance 
of the silver, while in the upper mill of the same company it was 
considered impossible to work without silvered plates. The onl 
observed difference between the two cases is that in the lower mi 
the rock worked contains a small portion of sulphurets, chiefly iron 
pyrites, while the upper mill works on surface ore with no 
sulphurets.” This, however, does not explain the difference, as 
silvered plates are often used with success on ores containing a large 
percentage of sulphides, А 

Ап important question to the millman is whether silvered plates 
catch more gold in proportion than plain copper plates ; if so, the 
latter should clearly be replaced by the former. No doubt com- 
parison of the working of the two have frequently been made, but 
there pw to have been а singular dearth of records on the sub- 
ject. T. A. Rickard < gives an instance strongly in favour of silver- 
pete copper which occurred in the Harrietville Mill, Ovens, 

ictoria :— 

“ At No. 5 battery the succession of platea is silver-plated copper, plain 
copper, plain copper; at No. 4 battery the order was silver-plated copper, 
silver-plated copper, plain copper. After a year's working with die of 
identical character it is found that the plain copper from the third plate 
of No. 5 battery is well amalgamated, while the corresponding plate of 
the same material at No. 4 has not yet become whitened by amalgamation. 
This proves that the second plate at No. 5 (viz. copper plate) is not 
arresting gold amalgam so successfully as the corresponding plate (viz., 
plated copper) at No. 4 battery." 

The writer recently had occasion to substitute silver-plated for 
plain copper at one of the mills belonging to the Colombian Mines 
Corporation i epe situated in the Remedios district, Antioquia, 
‘Colombia. The ore varies considerably in gold percentage trom 
month to month, but it is constant in character, being invariably 
quartz charged with 1 to 5 per cent. of sulphides, chiefly iron pyrites, 
with some galena and blende. Altered granite (man?) country, more 
or less gold-bearing, frequently forms а considerable portion of the 
gangue. The ore contains free gold, but the greater part of the 
precious metal is locked up in the pyrites and galena. The latter 
carries silver, and is highly auriterous ; the iron pyrites are less во; 


* Abstract of a Paper read before the Institution of Mining and 
Metallurgy on January 16, 

t Prof. Henry Louis has analysed this substance, and finds it to be 
“hydrated oxide of copper, with sometimes some carbonate ; probably 
when water containing sulphates is used, a basic sulphate may also form. 
It is soluble in а number of substances, such as dilute acids, ammonia, and 
potassic cyanide.” “Handbook of Gold Milling,” 1894, p. 277. 

t M. Eissler, “ Metallurgy of Gold,” 4th ed., p. 72. 

e e by Robert H. Richards in Mineral Industry, Vol. VI. (1897), 
pe En, and Min, Jour:, August 10, 1889, p. 118. 

* En, and Min, Jour, June 10, 1893, p. 534. 


and the blende shows silver, but little or no gold.  Arsenical 
р ites sometimes occur in the altered country within or adjoining 

e vein, end pyrrhotite is occasionally found where the vein is 
wide and of low grade. A careful record was kept ot the amalgam 
taken from the boxes, plates, mercury traps, blankets, and arrastra, 
in order to ascertain whether silvered plates yield a higher per- 
centage of amalgam in proportion to the total gold extracted than plai 
copper plates. "The results are given in the following notes:— 
The upper copper plates of each battery measured ext. long by 
3ft. 2in. wide, were lin. thick, and had been running for 18 
months; below them were new plates lft. in length; total area 
96} sq. ft. The electro-silvered plates (which received 1 oz. silver per 
square foot of surface) were 64ft. long and Jin. thick, and were followed 
by small copper plates as above ; total area, 96} sq. ft. Along the 
foot of the plates were mercury traps, one for each battery, their 
length being equal to the width of the plates. From the latter, the 
pulp flowed over blanket strakes (mesa), the total area of these 

ing 96 sq. ft. The blanketings (concentrates) were washed from 
time to time in a narrow chest (cernidero) and inclined table (tablero). 
The heads (cabeceras) of the resulting concentrates (jaguas) were 
ground in an arrastra of the ordinary type, the concentrates them- 
selves being shipped to England. Mercury was dropped into the 
boxes from time to time; and unslaked lime (291b. to 50lb. per day) 
to counteract the acidity of the water. The plates were laid on the 
floor of the mill, so that it was impossible to alter their inclination 
which was about 2Àdeg. It should be explained here that the mill 
was designed for the purpose of extracting the gold in a free state 
on blankets Amalgamated copper plates were substituted for 
blankets after the mill had been running about six months. The 
amalgamated copper plates, although old and fairly well saturated 
with gold, were constantly being tarnished by the water used iu the 
batteries (the acidity of the water can be explained, as it had pre- 
viously run through four other mills) and it was necessary 
to frequently wash them with a weak solution of cyanide of 
potassium. Before adopting silvered plates, attempts were made 
to get rid of this discoloration. The plates were coated with 
prepared silvered amalgam ; this coating, however, was completely 
worn off in four days, and the discoloration was as bad as ever. The 
bad effect was somewhat reduced by putting lime in the boxes. 
Lumps of cyanide dropped in the boxes kept the plates clean for 
some time. Nitric acid was also tried, but the effect was much less 
marked, Iron bars were placed on the plates, iu the way recom- 
mended by C. H. Aaron, but the effect was practically nil, and as 
they partially stopped the flow of the du A they did more harm 
than good. In short, all nostrums eignally failed, and silvered plates 
were ordered. These rema ned perfectly bright, and no stain could 
be detected. The use of cyanide was discarded, and the results were 
considered so satisfactory that electro-silvered plates were afterwards 
used in all the mills. 

The writer has endeavoured to show that, for a certain class of ore 
at any rate, electro-silvered plates are highly advantageous, and that 
such plates not only catch more gold in proportion than plain copper 
plates working under similar conditions, but that such gold is of an 
increased fineness. Although their first cost is very high in compari- 
son with that of plain copper pater, they soon pay for themselves in 
economy of labour alone, as they require much less attention than 
the latter. 


-- — . - — 


CORRESPONDENCE. 
THE BRIGHTON CABLE CONTRACT. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sin: Enclosed are copies of correspondence on this subject 
which may be of interest to your readers. I think the 
letters fully explain the position in which the controversy 
stands at present.—Yours, & ., A. H. Ножлвр, 

Secretary Cable Makers’ Association. 


London, March 12. 
Town Hall, Brighton, February 27, 1901, 

DEAR Sin: Your letter of the 8th inst.,“ the receipt of which I acknow- 
ledged on the 9th inst., has been submitted to the Lighting committee of 
the Corporation, and in reply thereto I am instructed to inform you that 
you are in error in stating that several of the recent tenders sent 1п for 
cables for the Corporation of Brighton were substantially lower in amount 
than the tender of the Union Cable Co., which was accepted; that when 
consideration had been given to the effect of the alterations made in the 
conditions by the persons and companies whose tenders were apparently 
the lowest it was found by the committee that they were in fact not но, 
and that the Union Company’s tender was undoubtedly the most advan- 
tageous to the Corporation. | 

] am further directed to inform you that the Lighting committee of the 
Corporation are willing at any time to consider any suggestions made by 
the Association or any of its members for the alteration of the conditions 
attached to the specifications for the'supply of cables for the Corporation, 


|.  *sSee The Electrician of Feb. 15, p. 360.— Ep. F. 
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but they cannot consent to any alteration in the conditions, when once 
issued, being made by persons tendering, inasmuch as alterations so made 
would render a fair comparison of the tenders received exceedingly. difficult < 
and perhaps impossible.—Yours faithfully, (Signed) F. J. TILLSTONE, 

A. H. Howard, hon. sec. Cable Makers’ Association, Town Clerk. 

2, Queen Anne’s-gate, Westminster, London, S.W. 
Cable Makers’ Association, 
2, Queen Anne’s Gate, Westminster, S.W., March, 1901, 
Francis J. Tillstone, Esq., Town Clerk, Town Hall, Brighton. 
Re Cable Tender. 

Dear Sig: Your letter of February 27th has been considered by the 
Cable Makers' Association, and I am requested to point out that the facts 
of the case do not support your contention that the foreign tender accepted 
was undoubtedly the most advantageous to the Corporation. This is 
shown by the prices of the various firms, as stated below: 


Carriage on 


Cables. empties. Total. 
Johnson and Phillips...£15,525 0 O ...£30 0 0 £13,365 0 0 
W. T. Glover & Co. ... 15,751 15 4 ... 89 9 2 . 15,821 2 6 
В. I. W. Со. (Rail)...... 13,859 0 0 ... By rail £95.... 15,954 0 0 
В. I. W. Co. (Sea) ...... 13,859 0 0 ... By sea £75. ... 15934 0 0 
Foreign tender accepted, including carriage ................. £13,952 0 0 


The carriage on the empty drums given in the second column is obtained 
from the weight of the drums necessary, and the railway company's charges 
to each manufacturer's works; so that even taking into aecountthis cost 
of carriage (which is assumed to be included in the foreign tender), there 
is а difference in price in favour of the lowest British firm of £587. 

The only otber point which might be taken as increasing the cost of the 
British tenders is the stipulation that if the drums are not returned, 
carriage paid, within three montbs from date of delivery, two-thirds only 
of the original price charged would be allowed. As presumably the exten- 
sions of the circuit are carefully planned out, and the order of laying 
cables arranged, three months’ time should be ample for emptying and 
returning drums; and the probable cost of keeping some few drums 
beyond the three months would be very small. But even if every drum 
were kept more than the stipulated time, the one-third of the cost paid to 
the manufacturer would still leave Messrs. Johnson and Phillips's tender 
considerably below the accepted one, The total number of drums required 
would be 150. These would be of various sizes and prices ; but the average 
price would certainly not be more than £3 per drum, or a total cost of 
£390. Assuming that none of these drums are returned within three 
months, the Corporation would have to pay £130 as а maximum charge. 
This would still leave Johnson and Phillips’s tender £457 below that of 
the Union Cable Co. 

Referring to your statement that the Corporation is willing to consider 
any suggestions for the alteration of the conditions, but cannot consent to 
any alteration in the conditions when once issued ; it is obviously impos- 
sible for any one to suggest alterations to a specification which they have 
not seen ; and your proposition is untenable unless it is taken to mean 
that all tenderers must accept the conditions, however onerous they may 
be, and then ask as a favour that those objected to may be modified. I 
would point out that tbis is not a sound business proceediug, and any 
responsible firm would object to agreeing to conditions which they could 
not carry out. 

The conditions of the Cable Makers’ Association were published in 
October last. Copies have been sent to all consulting engineers and station 
engineers ; among others, to your consulting engineer at Brighton. They 
were, moreover, publisbed largely in the technical Press. Therefore, so 
far as is possible, the suggestions which you say your Corporation is 
willing to consider were made to your consulting engineer, and through 
him, of course, to you. 

As you are aware, the Cable Makers’ Association, in dealing with mains 
for town lighting, has endeavoured to standardise the general conditions 
of contracts, but does not consider the question of price, so that in no sense 
could it be looked upon as a ring for obtaining excessive profits.— Yours 
faithfully. 


ELECTROLYTIC PURE ZINC. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sin : In the article by Mr. J. B. C. Kershaw, entitled The 
Eleotro- Chemical and Eleotro-Metallurgical Industries in 
1900,” the concluding portion of which appeared in your 
issue of January 11th, we notice on page 428 what seems to 
be a printer’s error with respect to the test of our electro- 
lytic pure zinc. The figure there given of 99:5 per cent. 
should be 29:95 per cent. zinc. We shall be glad if you will 
make the necessary correction in your next issue. —Y oura, &oc., 


For Brunner, Mox» & Co. (Lrp.) 
London, March 7. Alfred Mond, Managing Director. 


BOOKS RECEIVED. | 
The Complete Cost- Keeper.“ Ву Н. L. Arnold. (New York 
and London: The Engineering Magazine Press.) 
Engineering Estimates and Cost Accounts" Ву F. G. Burton. 
2nd edition. (Manchester: Technical Publishing Co.) 8з. 
„Les Phénomènes Klectriques et leurs Applications,” by Henry 
Vivares. (Paris: Carré et Naud.) 15f. | 


. ---ЖҺЕСТЕ1С TRACTION ON CANALS. 


The Electrical World and Engineer of New York for February 2 
after announcing that the Erie Canal Electric Traction Co. is abeut 
to enter into contracts for the construction of a large number of 
electric tractors for use on canals in Europe and America, gives a 
history of electric traction on canals in America, and describes some 
interesting experiments made on April 26, 1900, on the Delaware 
and Raritan canal. The tractor consisted of an automobile carrying 
a storage battery and mounted on four steel wheels. 

This tractor was worked for a considerable time, and the engi- 
neers of the Traction Company reported that it would move a freight 
at, in English money, „ЬШ of a penny per ton mile. The running 
gear was that of a standard delivery wagon, except that the wheels were 
40in. in diameter instead of 42in., and it had 5in. steel tires instead 
of 24in. solid rubber tires. The motor was built for 40 amperes, but 
was constantly overloaded during the test to from 150 to 200 amperes. 
The gearing reduction was 1508 to 1. The vehicle was equipped 
with two sets of Electric Storage Battery Company's standard 
inverted 7 M.-V. batteries, making a total weight of 5,500lb., 
of which 2,7001b. was battery. The two batteries were placed in 
multiple. Their normal discharge rate at а three-hour rate was 
33, but they were constantly worked at from 75 to 100 amperes 
per set. К 

The tests made were of two kinds. First, to determine the general 
behaviour of the vehicle in starting the towboate, hauling them back 
and forth through locks and manwuvring in general Second, to 
determine the drawbar-pull per ton and its operation, with the speed 
and number of boate in the tow. During the test the two sand boats 
known as the Admiral Dewey” and “Samuel Weller," the sand 
scow and a loaded coal boat were used. The “ Admiral Dewey ” 
weighed 100 tons, and “Samuel Weller” 125 tons, the coal boat 
247 tons, and the sand scow 100 tons. These were towed sometimes 
singly and sometimes in twos. 


Dravw-Bar Pull in lbs. per Ton. 


CTT 
LU eee eae eee 
TTT 
1 2 8 4 5 
Speed in Miles per Hour, 
Draw-Bar Pull, Cenal Haulage. 


1. General Behaviour Tests.—It can be brietly stated that no diffi- 
culty whatever was experienced, the tow-car picking up the boats 
and getting them up to speed in а very few minutes, and maintain- 
ing а uniform pull at all times. No tendency was noted towards 
side slipping of the wheels due to oblique pulling, although quite 
often pulling out of the locks the angle of draught was at least 20deg. 
Upon very sandy portions of the uere а very noticeable circum- 
ferential slip of the wheels was noticed, but on the harder portions 
of the path this was unappreciable. In passing into and out of the 
locks no more difficulty was experienced than with an old and 
well-trained team of mules, 


2. Power Tests.—At first both electrical readings on the tow-car 
and dynamometer readings on the boat were made. It was found, 
however, that the uneven nature of the towpath made sucli fluctua- 
tions in the dynamometer readings as to render them quite unreliable. 
The vibration of the needles of the electrical instruments, however, 
being very much less marked on account of their being dead beat, it 
was very easy to get accurate readings. The readings taken were of 
current only, as it was necessary only to obtain the average current 
in order to get the drawbar-pull developed, the speed observations 
being taken with a stop watch bétween known stations on the bank. 
Having the average current consumption, it was possible to obtain 
from the curves of the motor made from actual dynamometer tests 
just what torque was imparted at the motor shaft. Knowing the 
reduction between the motor shaft and the rear axle and the efficiency 
of its gearing, the latter having been obtained from dynamometer 
tests of the entire vehicle, and knowing the diameter of the wheel, 
the drawbar-pull was readily calculated. 

A summary of the tests is given in the accompanying curve giving 
the average of 11 tests. Only the reliable and coneistent tests appear 
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in this report. 
these loads and speeds follows approximately a straight line, the 
lower end of this line being probably a curve as noted by the dotted 
lines on the curve. It was expected that the drawbar-pull would 
decrease with the number of boats in tow, but the distance between 
successive boats required for convenient hauling was such that each 
boat had to make its own displacement, an consequently the 
resistance to each boat was approximately the same as that of the 
one immediately in front. 

Within the range of the testa the drawbar-pull seems to follow 
fairly closely the general formula :— 


y-az- b, 
which, after determining the constants, becomes 
у= 122-13, 


where y is equal to the drawbar-pull and « the speed in miles per 
hour. A peculiarity of the results is that the drawbar-pull for light 
and loaded boats seem to follow the same formula, at least within the 
range of speed and loads occurring in the test. 

With reference to these expériments the system of accumulator 
traction along roads has not been successful in this country ; it 
may, however, prove a greater success for canal haulage, as the 
gradient is always of the very easiest, the stoppages very few, and 
the speed of the car slow, but this remains to be proved from actual 
works costs. The general results of these tests would also be 
applicable in the case of a trolley system of haulage. 


шыла EE IIT Rens TRESTLE) 


A NEW APPARATUS FOR RECORDING ALTER- 
NATING-CURRENT WAVES. 


In the Proceedings of the American Academy of Arts and Sciences 
for January there is a contribution from the physical laboratory 
of the Massachusetts Institute of Technology which describes an 
apparatus constructed at the Rogers Laboratory for recording alter- 


nating-current waves, the arrangement being a modification of 


the "contact method," by which the record is rendered continuous 
and traced photographically. "The necessary electrical connections 
are shown in the diagram. K, and К, are two ri idly connected 
contact wheels of ebonite. Into the periphery of each wheel are set 
four brass blocks. These are accurately placed 90deg. apart. Upon 
each wheel a brush and collector ring give permanent contact with 
the blocks. Another brush resting on the periphery of the wheel 
completes electrical connection as the blocks pass under it. The 
brushes are so placed that contact is made and broken at K, before 
K, closes. The contact wheels are driven by a synchronous motor, 
which gives one revolution for four complete alternations of ‘the 


E.M.F. G is a dead-beat galvanometer, and O is an adjustable con- 
denser. The leads a and b are carried to the points between which 
the P.D. is to be investigated. By inspection of the diagram it will 
be seen that once on each wave and at a definite point the con- 
denser C is charged to the potential existing between a and b. As 
the charge is determined by the breaking of the contact, the blocks 
шау be of sufficient width to eliminate the effect of the jumping of 
the brushes. Also, the resistance at the contact will not be of sufficient 
ше to prevent complete charging of the condenser. 
he function of K, is to discharge the condenser through the 

galvanometer after K, has broken circuit. The instrument would 
ordinarily не а constant deflection, but К, and К, arerigidly 
connected and mounted on a radial arm, which is geared to the shaft 
во that it moves very slowly. The effect is to gradually move the 
contact point over the wave. The deflection of the galvanometer 
will at any instant be proportional to the P. D. between a and b at 
the instant of breaking at К, or in other words, the deflection 
follows the wave form. 

The camera is elso described, and several curves given which were 
taken with the apparatus, | 


It will be seen that the curve of drawbar-pull at 
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PARLIAMENTARY INTELLIGENCE. 
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CAPE-AUSTRALIAN CABLE 


Ia the House of Commons on Monday Sir E. SASSOON asked whether, 
in view of the importance of the projected Cape-Australian cable as con- 
stituting a link in the All-British system, a copy of the agreement with 
the Eastern and Eastern Extension Telegraph Companies would be laid 
upon the table of the House ; whether permission had been granted for 
landing rights on each and all of the intervening mid-ocean stations ; and 
what terms and conditions had been attached thereto. In reply 

Mr. CHAMBERLAIN said that no formal agreement had been signed, but 
landing rights had been granted at Mauritius, Rodriquex, and Cocos 
Islands on the condition that the sliding scale rates in force in regard to 
the traffic between England and South Africa were extended to these 
places. The landing licences contain the same conditions and stipulations 
in favour of the Government and the public as the licence about to be 
issued by the Board of Trade to the Eastern Telegraph Co. for the new 
cable from Madeira to Porthcurno. The Government had not required 
the insertion in the contract of a provision reserving the right of purchase 
to the Government. 


WIRELESS TELEGRAPHY. 

In the House of Commons last night, Sir ROBERT PENROSE-FITZ- 
GERALD asked the President of the Board of Trade whether the 
Admiralty authorities have decided to put up wireless telezraph stations 
at Dover, Culver Cliff, Portland Bill, Rame Head, Scilly, and other places ; 
and whether he can now hold out hopes that this syatem will be adopted 
witbout delay for life-saving purposes. 

Mr. G. BALFOUR: I am informed that certain stations are being 
erected by the Admiralty along the coast to test the value of wireless tele- 
grapby. I regret I am not in a position to say more on the subject at 
present. 


UNDERGROUND TELEGRAPH LINES. 


Sir JOHN LENG asked the Secretary of the Treasury whether he was 
aware that the commercial and manufacturing interest in Scotland com- 
plain of the frequent interruptions of the telegraph service during the 
storms of the past winter, and whether it was proposed to extend the 
underground system from Birmingham to the north of England and 
Scotland. What was the length of underground telegraph lines in Ger- 
many compared with this country ? 5.3 | 

Mr. A. CHAMBERLAIN: The answer to the first part of the hon. 
member's question is in the affirmative, but it was a misapprenhesion to 
suppose that interruptions are unknown in Germany. On the 12th inst., 
the day when this question appeared on the paper, 11 out of the 22 wires 
between this country and Germany were interrupted, and in no case was 
the interruption in this country. According to latest statistica, the 
length of underground lines in Germany is about 3,940 miles, while in the 
United Kingdom there were, at the same date, 1,080 miles. The mileage 
of the underground wires, on the other band, was 26,750 for Germany, 
and 40,600 for the United Kingdom. The Postmaster-General proposes 
during the ensuing financial year to begin the construction of two additional 
sections of underground lines in the North. 


LEGAL INTELLIGENCE. 


Cuba Submarine Telegraph Co. v. West India and Panama 
Telegraph Co. (Ltd.). 


The Court of Appeal, consisting of Lords Justices Rigby, Vaughan 
Williams and Stirling, on Tueeday and Wednesday heard the defendants’ 
appeal from a decision of Mr. Justice Farwell, fully reported in The Elec- 
trician, for May 25 last. ‘The case raised questions as to the construction of 
an agreement of Jan. 51,1870. Plaintiffs are the owners of certain submarine 
telegraph cables, and defendants own certain other submarine telegraph 
cables. By the agreement between the plaintiffs and a company of the 
same name ач defendant company (predecessor of the defendant company) 
it was provided that the Cuba Company ‘should hand over to and for- 
ward by the West India Company certain tel hic messages, and that the 
West India Company will hand over to and forward by the Cuba Company 
certain other telezraphic meseages, in each case with all poesible expedition. 
Neither company was to enter into any agreement or traffic arrangement 
with any other company or persons, or be connected with or interested in 
апу telegraphic line which might be prejudicial to the interests of the other 
company without the assent in writing under the seal of the company, but 
either company were at liberty to send messages over their lines at the 
written request of the sender of such messages, without solicitation or 
suggestion by any competing lines, provided that in such case the other 
company should share in the amount accruing in respect of such messages 
in proportion to the amount each company would have received had the 
messages gone over the lines of both companies. 

Plaintiffs’ case was that by means of defendants’ cables they are in 
telegraphic communication with all places directly served by defendante’ 
cables, and with places beyond with which defendants are in telegraphic 
communication, and, further, that by means of the cables from Havana to 
Florida, and of the land lines to New York, and of submarine caoles froin 
New York across the Atlantic, all places directly served by defendanta' 
cables and places beyond with which defendants are in telegraphic com- 
munication with North America, and with London and other places in 
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Europe. A new cable had recently been laid between Bermuda and Jamaica 
by the Direct West India Cable Co., and by such means and the cables of 
companies allied with the Direct Company, the plaintiffs’ case was that 
competition with the business of the plaintiffs and the defendants was 
threatened. They (plaintiffs) charged that any such arrangement as 
defendants threatened to make with the Direct Company whereby mes- 
sages handed in by the Direct Company at Jamaica would be transmitted 
by defendants’ lines to р!азев south and east of Jamaica at a rate lower 
than that charged locally from Jamaica to such places would be an agree- 
ment or traffic arrangement prejudicial to the interests of the plaintiffs, 
and tbat any such arrangement would constitute & breach of agreement. 
Plaintiffs accordingly claimed an injunction to res'rain defendants from 
committing а breach of tbe agreement ; and also an injunction restraining 
defendants from forwarding any telegraphic messages received by defen- 
dants at Jamaica from the Direct West India Cable Co., for transmission 
to the east or south of Jamaica under an agreement or traffic arrangement 
which was or might be prejudicial to the interests of the plaintiffa, and 
for consequential relief and damages. 

Defendants contended that they had never threatened or intended 
to do what the plaintiffs alleged, and further that the plaiotiffs had 
claimed to do, and had for many years done, and were still doing, the 
very thing which they now claimed defendants were not entitled to do. 
In 1889 a French company (La Sociétó Francaise des Telegraphie Sous 
Marin) opened a system of cables between Santiago de Cuba, Puerto 
Plata, San Dominique, Curacoa and Venezuela, and in 1890 opened cables 
between Martinique and Paramaribo. In 1891 they also laid a system of 
cables between Paramaribo, Cayenne and Vizen, and between Puerto 
Plata and Martinique, and the French company’s lines therefore connected 
Santiago de Cuba (the eastern extremity of plaintiffs’ system) with 
Martinique, Paramaribo, Cayenne and Vigen, and thus it became possible 
to send messages from and to New York and Loncon over plaintiffs’ system. 
Defendants therefore counterclaimed for an injunction restraining 
plaintiffs from handing to the French company at Santiago de Cuba any 
telegraphic messages sent over plaintiffs’ lines for transmission to 
Cayenne or Vizen or any place south of Martinique except such 
meseages as the sender thereof, without solicitation or suggestion, 
should in writing request plaintiffs to forward by way of the lines 
of the French company. By way of further relief defendants claimed 
an injunction restraining plaintiffs from entering into or continuing any 
agreement or traffic arrangement with the French company or any other 
company or persons which might be prejudicial to the interests of defen- 
dante, without their assent in writing. 

Mr. Justice Farwell held that plaintiffs were entitled to succeed, and 
granted a declaration in the terms asked, although he left the form of the 
declaration to be settled by counsel. He accordingly gave judgment for 
the plaintiffs on the claim and counter-claim, with costs. Hence the present 
appeal by defendante, 

Mr. HALDANE, К.С, for the appellants, said that going back to 1869 
the important company in promoting telegrapbic enterprise was the Inter- 
national Company, which had a cable from Lake City to Havana, and was 
connected with New York by another line. At that time the only connec- 
tion with the West Indies was that of tbe International Company 
to Havana. The International was an American company which bad 
obtained various concessions for cables in the West Indian islands, some 
from the Spanish Government and some through the English Colonial 
Office, and if it did not actually promote it took a great interest in the 
promotion of two companies which it was intended should enter into an 
sgreement with it. The first company contemplated was the defendant 
company, the West India and Paaama Telegraph Co., and this company 
was got up for the purpose of continuing telegraphic communication from 
Santiago to the West Indian islands and to the mainland. That was carried 
out and a cab!e was laid outside the island of Cuba touching at Cienfuegos 
to Santiago, the result being that there was now a direct line of communi- 
cation between Lake City and Havana and between Havana and Santiago. 
He understood his learned friends on the other side to say that when the 
expression “ telegraphic communication " was uted in the agreement which 
was to be construed in this appeal it meant a que tion of rates—that in 
order to have telegraphic communication it was not necessary to lay the 
cables or to have control of the cables to а particular place, but that it was 
enough if they could get a messsge through at such a rate as would make 
competition possible between that and other companies. The defendants 
said, on the other hand, that in the agreement “ telegraphic communication” 
meant having the cables. The words on which they relied were “ effecting 
telegraphic communication, &c., by layiog and working the cables." 

Lord Justice RIGBY : You say that telegraphic communication means 
laying the cables ? 

Mr. HALDANE: Yes. 

Lord Justice WILLIAMS: Are the words “ telegraphic communication " 
in the agreement which we have to construe, or are they in an agreement 
which relates to the effecting of telegraphic communication ? 

Mr. HALDANE said that was just one of the questions. They certaialy 
did refer to something more, and tbat would be one of the questions which 
their lordships would have to determine, whether they could limit tele- 
graphic communication to the use of the cable of another company by 
making some arrangement or other. He next passed to the memorandum 
of association of the Cuba Company— a company which, he said, in a 
very large measure was an afterthought consequent upon the dangers 
attending the use of the existing Spanish Jand-line ia Cuba, On July 24, 
1869, there was an agreement between the International Company and the 
trustees for the West India Company, and six days later the last-named 
company was incorporated. Then, on January 21, 1870, the Cuba Company 
was incorporated, and subsequently, in the second year, there was entered 
into the agreement which was the subject of this litigation, and which was 
made between the Cuba Company and the West India Company. 

Lord Justice WILLIAMS : Until the formation of the Cuba Company 


it had been proposed that communicaticn should be by means of the 
Spanish liues running through Cuba ? 

Mr. HALDANE: Yes. In 1877 the West India Company was recon- 
structed, and the new company endorsed the old agreement. In 1882 
lines were laid by the Western Union Company, these being the firát 
competing lines between New York ard the West Indies. 

The hearing of the case had not concluded when we went to press. 


Lessing and another v. Electro-Chemical Co. (1900) (Ltd.). 


In this case, before Mr. Justice Bigham, on Friday last, plaintiffs claimed 
£184. 118. ld. for carbon plates supplied. Plaintiffs carry on the busi- 
neas of the late Dr. Alb. Lessing, of Nuremburg, Germany, and in 
April, 1900, they contracted to supply defendants with 12 tons of electro- 
lytic carbon plates at £38 a ton. The late Dr. Lessing was the inventor 
or possessor of a secret process which was considered to render the plates he 
produced of exceptional durability under heavy currenta of electricity. 
There had been dealings between the parties previous to the contract now 
in dispute. The defence was that the goods delivered were not according 
to contract quantities and were of inferior quality. Defendants counter- 
claimed for damages for their works having been kept idle. 

On Monday his lordship give judgment for defendants on plaintiffs’ 
c'aim with coste, and dismissed defendants’ counterclaim without costs. 


Workmen's Compensation. 


On Feb. 15, at the Liverpool County Court, Judge Collier decided an 
action in which pleintiff, a labourer in the employ of the Bootle Corpora- 
tion, claimed compensation for the loss of the sight of his left eye through 
an accident which occurred while plaintiff was engaged in dressing road 
sets at Bootle, a chipping striking him in the face and causing the injury. 
Plaintiff's wages were £1. 1s. per week, and he bad received £19. 194. —19 
weeks' wages—since the accident, and now sued for half his weekly 
earnings as long as the judge might direct, or for a lump sum in lieu 


ereof. 

Judge COLLIER at the outset dealt with a technical point raised, and 
held that a simple intimation to the defeadant Corporation that plaintiff 
might, under certain circumstances, proceed to law, could not be held t 
be a claim under the Workmen's Compensation Act, and he therefore 
decided that no claim for compensation had been made by plaintiff within 
six months from the accident, and he was consequently not entitled to com- 
peneation. He (the judge) had, however, considered the action from another 
standpoint, and held that вес. 7 provided that the act should apply only to 
employment by the undertakers on or about rail way or engineering work.“ 
There was no doubt that defendant Corporation were undertakers within 
the meaning of the act, but be held that the tramway lines which were 
to be laid down did not come within the definition of the word railway 
in the act. Plaintiff was dressing stones, which had been taken up and 
which were to be put down agaiu when the tramrails liad been placed in 

ition. His connection with the tramway was, therefore, remote ; but 
he held that the employment came within the words “ on or in or about 
the tram way. Another point he had to decide was whether the tramway 
was an engineering work within the meaning of the act, and he thought 
the latter part of the definition given in the act to engineering work did 
not apply, and therefore the matter was reduced to the point —Was the 
tramway being constructed by the defendant Corporation a railroad within 
the meaning of the act? Tramlines or tramways were quite well known 
in 1897, and if the expression engineering work was intended to apply 
to them, he could not think tbat legislators would bave omitted to name 
them, or would have taken the roundabout and unintelligible course of 
calling them railroads, а word seldom used in this country, and never 
applied to tramways. He therefore found that plaintiff's employment was 
not one to which the act applied, and awarded accordingly. 


Breach of Provisional Order. 


At Marylebone (London) Police Court on Saturday, the Metropolitan 
Electric Supply Co. appeared to eight summonses, alleging breaches of the 
West London Lighting Order, 1889, by laying down more mains than had 
been sanctioned and approved by the late Marylebone Vestry (44 mains 
instead of 29). 

Mr. BODKIN, who prosecuted, said in May last the company were 
desirous of laying low-tension mains from a distant station, and they 
deposited a plan of the proposed works with the Vestry, and, with slight 
exception, everything was agreed to. In November it was found the plans 
were being deviated from—the trenches were made wider than they should 
be; the tains, instead of being put under the footway, were carried into 
the carriage-way, and in some cases more mains were being laid than had 
been sanctioned, and were being laid, not one on top of the otlier, as agreed, 
but side by side. 

Mr. MUIR, for the company, pleaded guilty to six of the summonses, 
and urged that the works shown on the plan had not been deviated from 
in a single instance in which the public interest was concerned. The only 
offence for which they were summoned was for laying five extra mains, 
and this was done by the engineer, under a mistaken idea of the rights of 
the company, in order to supply without delay a demand for continuous 
elec:ric current to two customers. The additional space thus occupied, 
however, was exceedingly small. 

The MAGISTRATE (Mr. Curtia Bennett) said the plan submitted by 
the company was most misleading, and nothing would have been heard of 
the extra mains but for the discovery made by the Council. The case was 
a bad one, and be inflicted the full penalty of £10, with £5. 5s. costs, on 
one summons, and £5, with £3. 3s. coste, on each of the remaining five, 
£56 altogether. 

The other two summonses were withdrawn. 
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Telephone Bxchange Connections. 


At Torquay County Court, on Saturday, the National Telephone Co. 
were sued for £14 for alleged breach of contract. "The plaintiff, Mr. S. J. 
Trethewy, builder, applied to have his premises connected to the company's 
system. The necessary instruments were fitted up, but no connection was 
made. Plaintiff was subsequently sued for the rent of the telephone after 
several applications had been made. The rent was paid, and plaintiff 
became entitled to be connected up. The connection was, however, not 
made, and he now sued for damages. The company paid £1. 5a. Ad. into 
court and denied liability. І 

The magistrate found that plaintiff had no саве in regard to the main 
point. The contract entered into between the parties stipulated that the 
rent should be paid in advance. But when he did pay the rent he was 
entitled to connection and was therefore entitled to damages for the period 
when no service was rendered by the company. Judgment would there- 
fore be for plaintiff for £2. 2s. and costs. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
— а 
APPOINTMENTS VACANT AND FILLED. 


Edinburgh University Patronage Curators notify that the Professor- 
ship of Natural Philosophy will be vacant from April 29 next, owing 
to the resignation of Prof. Tait. Applications for the professorship 
must reach the Secretary, 4, Albyn-place, Edinburgh, by June 1. 

A principal is required for the Northern Polytechnic Institute, 
Holloway, London. Applications to clerk to the governors before 
March 30. 

Coventry Electric Light committee invite applications for the 
position of manager of their electricity works. Ап advertisement 
contains further particulars and applications must be delivered at 
the office of the town clerk (Mr. Lewis Beard) by 5 p.m., 22nd inst. 


Perth 5 require a switchboard attendant, also a junior 
assistant, and two improvers. Applications to the burgh electrical 
engineer (Mr. John Lambert) by March 27. See advertisement. 


An assistant engineer for supervising outside work is required by 
the Tudor Accumulator Co., 16, Victoria-street, London, S.W. See 
advertisement. 

Nelson Tramways and Electricity committee require an electrical 
engineer. An advertisement contains further particulars, and appli- 
cations must be sent to the town clerk (Mr. R. M. Prescott), Town 
Hall, Nelson, by 25th inst. 

The British Electric Traction Co. are prepared to admit a limited 
number of qualified students as pupils. See advertisement. 

Lambeth (London) Borough Council require a chief engineer for 
their baths and washhouses, Kennington-road, S.E. Applications 
to town clerk by 12 noon of March 20. 


The appointment by the Southport Corporation of Mr. R. S. 
Downe, as borough electrical engineer, in succession to Mr. C. D. 
Taite, who was recently appointed as chief of the Salford electricity 
department, has been confirmed. Мт. Downe served his time with 
Messrs, Simson Bros., engine bvilders, Leicester, and, subsequently, 
joined the National Electric Supply Co., of Preston, remaining with 
this company until he attained the position of assistant engineer. He 
afterwards joined the staff of the Derby Corporation electricit 
works, and later served with Mr. A. Bromley Holmes, at Liverpool, 
where he ршн promotion from station superintendent to mains 
superintendent, and ultimately to the position of assistant engineer. 


Plymouth Corporation on Monday confirmed the appointment of 
Mr. E. G. Okell as borough electrical engineer at a salary of £350 
per annum, increasing by annual increments of £50 to £500 per 
annum. The recommendation to appoint Mr. S. T. Allen as 
assistant engineer has been referred back. = 


Mr. Richard Pape, of the Sculcoates-lane station of the Hull 
Corporation, has been appointed resident electrical engineer at 
Morecambe in succession to Mr. C. F. Parkinson. 


Arbroath.—Messrs. Mathew Buchan and Hogarth have been 
appointed consulting engineers in connection with the Corporation’s 
application for a provisional electric lighting order. 


Aylesbury.—The Council have decided to obtain terms from 
companies for the erection and maintenance of electricity works for a 
term of years. 

Barrow.—The British Electric Traction Со. have arrived at an 
understanding with the Corporation on the tramway question. The 

resent track has been condemed by the Board of Trade, and the 
icence to run steam engines expired on Feb. 11, but since then the 
Board have issued temporary licences, The company offered to sell 


the undertaking for about £23,000, but the Corporation declined to 
ро because the conversion to electric traction would entail 
eavy expenditure. The company then offered to lay down a com- 
lete electric tramway system ifthe Corporation would extend the 
ease, and the Corporation have now decided to grant a lease for 
28 years, the company to substitute electricity for steam and to take 
current from the town supply. These terms have been conditionally 
accepted by the company, who contemplate an expenditure of about 
£65,000 on the lines. i 

Canada’s Landline Telegraphs.—The Commercial Advertiser, of 
New York, states that the Canadian Government is actively nego- 
tiating for the nationalisation of the telegraph land-lines in Canada. 
The acquisition of the Great North-Western Telegraph system with 
its Western Union Canadian connection are eaid to be a preliminary 
to the general scheme. 

City of London.—At yesterday’s meeting of the Court of Common 
Council the Streets committee announced that they had received an 
intimation from the Charing Cross and Strand Electricity Supply 
Corporation of intention to open all the principal streets in the 
central portion of the City, for the purpose of laying cables. The 
chairman of the committee said that although this meant another 
upheaval of the streets a stipulation had been made for day and night 
working. 

Clacton.—The Council have declined the offer of a syndicate to 
construct electric tramways and to establish electricity generatiny 
works The Council will retain their electric lighting powers. 

Competition.— An international electrical accumulator competition 
is being organised by the Automobile Club of France to commence 
on June 1. Particulars of the Club, Place de la Concorde, Paris. 

Customs Tariff.— Under the new customs tariff of British Hon- 
duras plant and material for railways, tramways, electric lighting, 
telegraphs, and telephones are exempt from customs dues. 

The new Swiss tariff imposes a duty of £l. Оз, 4d. per cwt. on 
drawn platinum wire imported into that country. 

From April 1st electric transformers imported into Norway, which 
are at present duty free, will pay an ad val. duty of 5 per cent. 

Darlington.—The electricity works were formally opened on 
Monday. | 

Ealing.— The District Council have instructed Mr. B. H. 
Jenkinson, C. E, to inspect the neighbourhood with the chief electrical 
engineer (Mr. J. D. Knight) and report generally on the exten- 
sion of the electricity undertaking, free wiring, &c., at an inclusive 
fee of £10. 

Electricity in Mining.— In further reference to the note which 
appeared on p. 753 of our issue of March 8, on the subject of the 
application of electricity to driving the machinery at the Kolar 
gold mines of Mysore, it is anticipated that this work will Ъз 
nearly completed within the next 15 months, Та addition to the 
4,000 H.P. which is, under contracts recently let, to be provided a 
further 4,000 H. P. is available if required. The initiative in this great 
undertaking has been taken by the Mysore Government, who will 
charge £29 рег H. P. for the first year, £17 for the next three years, 
and £24 for the fifth year, after which the charge will be £10 per 
annum. The present cost of steam power is £30 per н P. per annum. 

Farnworth.—The Council has instructed Messrs. Lacey, Clire- 
hugh and Sillar to prepare specifications for about 5 miles of tramway 
extensions, | 

Folkestone.— An inquiry is to be held this week into the appli- 
cation of the Corporation for powers to construct electric tramways. 


Leicester.—The accounts of the electricity department for the 
half-year ended Dec. 31 show that, after paying interest and sinking 
fund (£1,068. 3s. 1d.), there was a profit of £1,287. 58. 8d. The profit 
on the June quarter was £362. 5з. 4d., making a total of £1,649. 115. 
for the year. 

Light Railways.—The Mid-Suffolk Light Railway (Amendment) 
Order has been submitted to the Board of Trade for confirmation. 
Objections by 29th inst. | 

The Wakefield and District Light Railway Order has also been 
submitted for confirmation. Objections by 30th inst. 

Manchester .—The Electricity committee propose to erect a 
temporary generating station at Stuart-street, Bradford, to provide 
electric power for running the tramcars over many of the routes in 
the city by the summer of 1902. This arrangement would enable 
the Corporation to meet its obligations to neighbouring authorities, 
and also to the Tramways committee. 


Merthyr.—The electric tramways were officially inspected on 
behalf of the Board of Trade on Tuesday. The electrical equipment 
will be inspected on Monday next by Mr. A. P. Trotter. 


Municipal Loans.— Colne Town Council have obtained sanction to 
a loan of £33,729 for electric lighting, but the loan of £4,000 for a 
light Ace railway has been deferred. Doncaster Corporation 
have also obtained sanction to borrow £18,000, and York Corporation 
£20,000 for electric lighting. Aberdeen Gas and Electric Lighting 
committee are applying for a further loan of £81,000. 
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The Arbroath Council recently applied to the Secretary fcr Scot- 
land for power to borrow under the Gas Acts а sum of £40,000 for 
electric lighting. The Secretary has, however, notified the Council 
that he cannot consent to borrowing powers for electrical purposes 
to a greater extent than the unexercised borrowing margin under 
the Arbroath Gas Act, which amounts to £11,000, but the question of 
amending the Electric Lighting Acta 80 as to remove the difficulty 
referred to would be considered. There was nothing in the Private 
Legislation Procedure (Scotland) Act, 1899, to prevent the promotion 
of an order for the additional borrowing powers, but the preferable 
course would be to apply fur a provisional order under sec. 45 of the 
Burgh Police Act, 1892, and the Council have accordinglv adopted 
that course. 

Sanction to a loan of £12,000 for electric lighting has been 
obtained by the Southampton Corporation, but the Local Govern- 
ment Board has been asked to extend the period from 22 to 25 years 
—the period of previous loans. 

Hornsey District Council have obtained sanction to a loan of 
£13,500, and tenders for plant are being invited. 

Acting on the advice of their consulting engineers (Messrs. 
Kennedy and Jenkin) application has been made by the Kirkcaldy 
Corporation for sanction to borrow £50,000 for electric lighting, 
and tenders are now being invited for plant, &. The refuse 
destructor portion of the scheme has been abandoned. 

Application has been made by the Morley Corporation for sanction 
to borrow £7,050 for electric lighting extensions. 


Municipal Telephony.—Eastbourne Council have decided to ask 
the National Telephone Co. if they are willing to dispose of their 
undertaking in Eastbourne to the Corporation. А deputation has 
also been appointed to visit Tunbridge Wells to obtain information 
on the question of municipal telephony, and the Telephone sub- 
committee has been authorised to engage Mr. A. R. Bennett to 
prepare à report on the subject. 

Bristol Corporation have appointed a committee to consider and 
report as to obtaining a licence to establish a municipal telephone 
exchange. 


Newcastle-under-Lyme.—Meserr. Lacey, Clirehugh and Sillar 
eh been instructed by the Council to report on electric lighting 
matters, 


Poland.—The Russian Union Electrical Co., Riga, has completed 
and opened for traffic an electric tramway between Pabiance, Lodz, 
and Zyierz, about 12 miles in length. Both passengers and goods 
are being carried. 


Police.—Francis Sims, aged 34, described as a wireworker, was 
charged at Clerkenwell (London) police court, before Mr. Chapman, 
on Tuesday, with embezzling several sums of money belonging to 
the Electrical Trades Union. Prisoner was des:ribed as general 
secretary to the Union for the past four years, and the moneys 
embezzled were the subscriptions of the members from various 
branches, amounting to about £80. Prisoner pleaded guilty, and 
urged that he only received £2 weekly as general secretary, and out 
of that eum “had to carry the Union on his back and work for 80 
hours a week. He received nothing for out-of-pocket expenses, and 
on a salary lees than the union demanded from employers, was 
expected to travel about the country and spend money freely.” 
Prisoner was sent to gaol for six months. 

Prisoner’s statement is at variance with one rent out by the Elec- 
trical Trades Union to the effect that Sims’s salary was £2. 102. per 
week, his office hours 9 till 5, and, if employed on the business of 
the Union more than 6 miles from home, he had an allowance of 
7s. 6d. per day for expenses. 


Postal Telegraph Clerks’ Grievances.—At the annual con- 
ference of the Postal Telegraph Clerks’ Association, held in Man- 
chester last week, a recolution was moved and carried unanimous] 
urging upon the Postmaster-General the necessity for a genera 
increase in the pay of the telegraph department. The mover referred 
to the disproportion Letween the pay of the postal telegraph clerks 
and the clerks in the employ of the cable companies. The maximum 
of the postal telegraph department clerk was in London £150, and 
in the provinces £146, while those in the cable companies’ service 
received a maximum of £204. 

The conference also passed a resolution protesting against the 
detention in the postal telegraph service of any officer beyond the 
age of 60 years. 


Private Bill Legislation.—The Brompton and Piccadilly Circus 
Railway Co. has withdrawn its proposed extensions, excepting the 
line between Piccadilly and Bloomsbury-square, about $ mile, 
The estimated expenditure on extensions is therefore reduced from 
£1,569,689 to £334 944. 

The following bills have been read a second time in the House of 
Lords :—Harrogate Corporation, Tyneside Tramwaysaud Tramroads, 
Chester Corporation Tramways, Charing Cross, Euston and Hamp- 
stead Railways (Nos, 1 and 2), Brompton and Piccadilly Circus 
Railway, South-Western and Isle of Wight Junction Railway, Bir- 
mingham (City) Tramways, and Wigan 8 Tramways. 


The following bills have been read a second time in the House of 
Commons: — Metropolitan Electric Supply, Bexley Tramways and 
South Vorkshire Electric Power. 

Fifteen petitions have been presented against the Manchester and 
Liverpool Express Railway Bill, but the majority of these are for the 
insertion of protective clauses. 


St. Anne's-on-Sea. — The electricity works were opened on 5th inst. 


Seaford.—The Council have, conditionally, offered to take a 
transfer of the provisional order which was obtained by a syndicate 
in 1900. 


Sheffleld.— The Brush Co. has issued a writ against the Corpo- 
ration for £1,725, balance of purchase moneys payable under a con- 
tract dated Nov. 21, 1898, for the supply of шс plant, and the 
Town Clerk has been instructed to enter appearance. 


Southern Nigeria.—4A great increase in the value of the exports 
of rubber from this district is a feature of recent trading. In the 
period March, 1899, to March, 1900, these exports rose more than 
65 per cent.—from 874,298lb. to 1,150,5671]b., valued at £105,117, 
compared with £60,608 in the previous annual period. The pros- 
pects of the rubber trade in the Protectorate are enormous. 

It would appear from the latest reports that there is no telegraph 
system in existence in the Protectorate, but it is hoped that the line 
from Lokoja will be extended to Asaba, and ultimately across to 
Old Calabar. Telegrams from Bonny to Old Calabar are sent by 
mail steamers which call at the former place once a fortnight. 
Altogether the arrangements for telegraphic communication between 
the Protectorate and England are primitive and unsatisfactory. 
There is no public and only one private telephone installation in the 
Protectorate. | 


South Wales Electricity Scheme.—At the invitation of 
Mr. Mark Robinson (Messrs. Willans and Robinson) a gathering 
of the leading commercial and business men of South Wales dined 
at the Park Hote], Cardiff, on Tuesday, to inaugurate the opening 
of the offices of the South Wales Electrical Power Distribution Co. 
in Park-place. Supporting Mr. Robinson, who is chairman of the 
South Wales Co., were many of the directors of the company, the 
leading railway and mining representatives of the district, 
Mr. Graham Harris, С.Е. (Messrs. Bramwell and Harris, con- 
sulting engineers to the company), Mr. G. L. Addenbrooke 
(managing director), &c. The chairman referred to the advantages 
which must accrue to the district from the ready and economical 
application of electricity as a motive power for working mining 
machinery and for other pu poe and pointed out that the new 
company were pioneers in the district in what might prove to be one 
of the most important movements of the time iu relation to the 
prosperous coalfields of South Wales. : 

Sudbury.—The Council, owing to S Don by the ratepayers, 
have abandoned their electric lighting scheme. 

Sunderland.—The Corporation have decided to extend the arc 
lighting system at au estimated cost of £3,280, and 82 additional arc 
lampe are to be erected in the principal thoroughfares. 


Telegraphs in the Ottoman Empire.—It is announced that the 
Turkish Government has decided to establish telegraphic communica- 
tion between Medjd and Basra. The work is to be carried out by 
a joint corps of military and civil telegraphists. There is also to be 
a telegraphic line established to connect the Yemen system with that 
of the Hedjaz, starting from Lébi, passing along the coast of the Red 
Sea on to Leyt, a total distance of 1,045 kilometres. The Turkish 
Posts and Telegraphs Department is also said to have secured the 
necessary credit for the purchase in Europe of submarine cables to 
replace those now laid between Galata and Stamboul. 


** The Journal.”—Part No. 147 of the Journal of the Institution 
of Electrical Engineers is now ready, price 2s, ; also Part 148, price 
41, An advertisement contains particulars of contents. 

Underground Telegraphs.—At a meeting of the Glasgow 
Chamber of Commerce a communication from the Postmaster- 
General was read, stating he was hopeful in the next financial year 
of extending the London-Birmingham underground telegraph line 
further north, and, starting from Preston, to commence another 
section, the object being to add to the stability and regularity of the 
S:ottish telezraph service. 

Vibration on the Central London Railway.—The Board of 
Trade inquiry into the alleged Camia to property by vibration on 
the Central London Railway is to be resumed next week, when 
additional witnesses will be called. The committee's course of 
procedure involves the postponement of the sittings of the proposed 
joint committee of both Houses on the London electric railway bills. 

Wells.—The Board of Trade threaten to revoke the Wells pro- 
visional order (obtained in 1896) unless the Council show some 
disposition to carry out its provisions. 

West African Telegraphs—In the Portuguese province of 
Angola telegraphic communication has recently been much extended 
and Loanda can now communicate with Ambriz, Kinsembo, Mussera, 
Ambrizette, and Quinzau, and in a short time will be in touch with 
Santo Antonio do Zaire, at the mouth of the Congo, To the south, 
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communication with Novo Redondo will soon be established. 
Golungo Alto, Cazengo, Dondo, Pungo Andongo, Malange, and 
Calullo (in the Libollo country) are all in touch with Loanda with a 
through-rate service to Europe. There is also a telegraph line from 
Mossamedes to the interior as far as Chibia. 


Concert.—The staff of the traffic department of the Eastern and 
Associated Telegraph Companies gave an excellent Bohemian concert 
at the Great Eastern Hotel, Liverpool-street, London, on Friday last. 
Mr. W. Hibberdine (traffic accountant to the companies) occupied 
the chair. The lengthy programme was almost entirely contributed 
by members of the companies' staff, and the executants included the 
following well-known names :—Mr. A. W. Hibberdine (son of the 
chairman), Mr. L. B. Draper (son of Mr. George Draper), Mr. W. J. 
Finnis, Mr. J. F. Harrap, Mr. J. L. Verne, Mr. W. С. Calder, and 
Mr. W. Н. Owen. The Soldiers’ and Sailors’ Families Association 
funds benefited to the extent of some pounds by the sale of tickets. 


NEW BOOKS AND EDITIONS. 


The following New Books and Editions can be obtained o, the Booksellers, 
or direct from the Publishing Offices, 1, 2 and $, Salisbury-court, Fleet- 
street, London :— 

READY. 


(Price 128. 6d., by post, 18s. 34 ; Colonles, 148.; abroad, 14s. 6d. United 
Btates, 153.) 


* The Electrician” Electrical Trades’ Directory and Hand- 
book for 1901 (corrected to February 4, 1901)—In addition to 


the well-known features of this Directory and Handbook (all of 


which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Digest of the Law of the Telegraph and Telephone, for the use of 
inunicipalities and companies contemplating applying to the Post- 
master-General for a Telephone Licence. The latest developments 
of State and Municipal Telephone enterprise are set out from 
official sources, as well as the progress of the National Telephone 
Co.’s service. In the division of * Electric Light, Power and Trac- 
tion,” the valuable Digest of the Law on these subjects by Mr. A. C. 
Curtis- Hay ward, B. A., solicitor, has been much extended; the full 
text of the Electric Lighting Acts and the Board of Trade Accounts 
Forms have been added ; and Sketch Maps and particulars of the 
Electric * Bulk” areas are also given, together with a coloured sketch 
map of the Electric Railways and Tramways of the United Kingdom. 
The huge sheet tables of Electric Light and Power and Electric Rail- 
way and Tramway undertakings of the United Kingdom have been 
made complete up £o Feb. 11. These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and power aud traction applications. The Directory 
Division has been carefully extended and corrected up to Feb. 4, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
cf the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is, we claim, the most complete and correct book 
of its kind ever published in any language. An analytical digest 
of the contents of this volume can be obtained post free. 


‘‘ LOCALISATION OF FavLTS IN ELxOrnIo Licht Marws."—By F. O. 
параш. , Price 5s., post free. The book deals with the important subject 
of localising faults ia electric light and power cables; and the various 
methods of lüsciation testing are here collected and discussed. 

"THE Авт OF ELECTROLYTIO SEPARATION OF METALS."—A second issue 
of Dr. Gore's book is now ready, price 10s. 6d., post free. The author 
treats fully both the theoretical principles of the art of electrolytic separa- 
tion of metals and the practica! rules and details of technical application 


on & commercial scale. The work is adapted to the use of the manufacturer 
as well as the student. 


*" ELEOTROMAGNETIO THEORY."—By Oliver Heaviside. Pol. I., 19s. 6d. 
Vol. II., 12s. 6d. 

“ ELECTRICAL TESTING FOR TELEGRAPH ENGINEERS.”—By J. 
Young, M.I.E.E. The scope of the book aims at furnishing a fuller treat- 
ment of the subject, from the erases Ss of the Telegraph Engineer, than 
it has hitherto received, whilst it endeavours to facilitate a thorough com- 
аа of the theory of testing as applied to electrical lines in general. 

ету 8vo, fully illustrated. 108. 6d., post free. . 

‘‘ WIRELESS TELEGRAPHY: SIGNALLING ACROSS SPACE WITHOUT WIRES 
BY EExOrRIOWAVXS.“ A Review of the Work of Hertz and his Succeasors.— 
By Dr. O. J. Lodge, with » large number of illustrations, bringin 
this latest application of electrical science quite up to date. New an 
Enlarged Edition, be. nett. Now ready. 

“ ELTOTRIO LAMPS AND ELEOTRIO LiaHTING," by Prof. J. A. Fleming, 
M. A., P. Sc., F. R. S., is handsomely bound, and full of original illustra: 


Elton 


** ELECTRICAL ENGINEERING FORMULA," а pocket book, by Messrs. W. 


Geipel and H. M. Kilgour; price : r 
New Edition nearly ready. P 18. 6d. ; by post, 7s. 9d. ; abroad, 88. 


ТИЕ ELECTRICIAN, МАВОН 15, 1901. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office nct 
later than first post Thursday morning. New Catalogues, Pr we Lasts 
and similar matter should be sent early in the week.] 


TENDERS INVITED. 


Hornsey District Council invite tenders for boiler-house and 
engine-hou:e plant, condensing and water cooling apparatus, рїрє- 
work, switchboard and instruments, accumulators, overhead travelling 
crane, electricity supply mains,and arc lamps, &c., for public lighting, 
meters, and workshop equipment. An advertisement contains further 
particulars, and specifications may be obtained at the offices of the 
consulting engineer (Mr. Robert Hammond), 64, Victoria-street, 
Westminster, London, S. W., after 16th inst. Tenders to clerk 
(Mr. F. D. Askey), South wood-lane, Highgate, N., by 4 p.m. of April 11. 

Ayr Corporation invite tenders for the supply, delivery, and 
erection of water-tube boilers, stokers, &., condenser and pumps, 
accumulators, &c., balancers, and boosters. Plans and specification 
may be obtained from the borough electrical engineer (Mr. Arthur J. 
Faller), and tenders must be lodged with the town clerk (Mr. A. G. 
Young), Town Buildings, Ayr, by March 20. See advertisement. 


Stockton-un-Tees Electric Light committee invite tenders for an 
additional 300kw. steam dynamo. An advertisement contains 
further particulars, and tenderers are to forward specifications of 
their standard sizes of plant and state earliest time of delivery to 
town clerk (Mr. Mat. D. Dodds ‚ by 11 am. of 26th inst. Additional 
particulars may be obtained from Mr. William Ford. manager, ga: 
and electricity works, Thompson-street, Stockton-on-Tees. 


Leith Corporation invite tenders for the supply, delivery and 
erection of а 350kw. steam dynamo. Specification, &c., may be 
obtained from the burgh electrical engineer (Mr. J. Gray Scott). Ап 
advertisement contains further particulars. 


Colne Electrical committee invite tenders for a 160kw. dynam» 
coupled to an Allen or Delliss steam engine. Ап advertisement 
contains further ше and specifications, &c., can be obtained 
from the borough electrical engineer (Mr. A. G. Cooper). Tenders 
to the chairman of committee, Town Hall, Colne, by March 22. 


Wigan Corporation invite tendera for (1) cables, (2) trolley line, 
(3) steel poles, (4) castings. Particulars may be obtained from the 
borough electrical and tramway engineer (Mr. H. Collings Bishop), 
to whom tenders must be sent by March 27. See advertisement. 


Kircald Corporation invite tenders for the supply, delivery, and 
erection of engines and dynamos, storage battery and overhead 
travelling crane, An advertisement contains further particulars, and 
specification, &a, may be seen at but not obtained from the offices of 
e consulting engineers (Messrs. Kennedy and Jenkin), 17, Victoria- 
street, Westminster, S. W. Tenders to town clerk (Mr. Wm. L. 
Macindoe), by 10 am. of April 15. 

Leeds Lighting committee invite tenders for steam, feed water, 
exhaust, overflow, blow-off, and other pipes, valves, hot-welle, feed- 
water pumps, economiser, &c., in connection with engines of 
4,000 I. H. p. ecifications, &c., from the manager (Mr. Harold 
Dickinson), 1, Whitehall road, and tenders to town clerk (Mr. W. J. 
Jeeves) by Monday, April 15. An advertisement contains additional 
particulars. | 

The British Electric Traction Co. (Iitd.) (on behalf of the Gravesend 
and Northfleet Electric Tramways), invite tenders for construction of 
new tramways in Gravesend and Northfleet, and reconstruction of 
existing lines in Gravesend ; also for overhead electrical EU 
Tenders to secretary, Donington House, Norfolk-street, W.C., by 
25th inst. 5 

Newport Corporation invite tenders for constructional steel-work, 
bunkers, &c., steel flue, coal and ash conveyor, winches for outside 
coalhandling, cverhead travelling crane, water tube boilers, 
mechanical stokers, fuel economiser, water storage tanks, compound 
condensing vertical engines, electric generators, condensing plant 
with cooling towers, and feed pumps. Tenders to town clerk by 
5 p.m. March 26. 

Burnley Electricity committee invite tenders for cable for their 
lighting extensions and tramway scheme. Tenders to chairman by 
March 21. 

Burnley Tramways committee invite tenders for rail bonds and 
overhead equipment of tramway. "Tenders to chairman by March 23. 
Burnley Tramways committee invite tenders for steel rails, fish 
plates, sole plates, tire. bars, bolts and nuts. Tenders by 26th inst. 
West Ham Corporation require high and low-tension, paper- 
insulated cable, boxes, &c., double-pole house cut-out boxes, recording 
wattineters, transformers and transformer tanks, house wire and 
wiring accessories, engine-room stores, Tenders to town clerk by 
4 p.m. March 22. | 

Walthamstow District Council invite tenders for wiring and supply- 
ing and fixing fittings for the electric lighting of the town hall, public 
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baths, public library and technical institute. Tenders to clerk by 
5 p.m. March 19. . 

Manchester Electricity committee invite tendera for а switchboard 
for connecting four 1,800kw. generators to the lighting and traction 
aystems, and аг continuous-current motors for driving mechanical 
stokers and economisers. Tenders by 25th inst. 


Manchester Tramways committee require car tools and red deal 
timber. Tenders by 19th inst. 

Sunderland Corporation invite tenders for indiarubber-covered 
cables, stoneware casing, wrought-iron piping, cast-iron piping and 
cast-iron box frames and covers. Tenders to chairman of Lighting 
committee by noon 29th inst, 


Wolverhampton Tramways committee require tenders for the com- 
plete overhead equipment of about 5 miles of tramway route and 
the supply and laying of feeders, conduits, and switch pillars. Tenders 
to chairman by 23rd inst. 

Brighton Corporation invite tenders for steel and ironwork required 
in the construction of an electric power house at Southwick. Tenders 
to town clerk by 10 am. April 26. 


Croydon Guardians require electrical fittings and spp але; 
Tenders to offices, Mayday-road, Thornton Heath, by March 18. 


Greenock Police Board require tenders for wiring the free library. 
Tenders by 18th inst. 


Gorton District Council invite tenders for electricity supply for 
lighting for five, seven, nine, or 12 years. Tenders to clerk by 
March 22, 

Shipley District Council invite tenders for house terminals, boxes 
апа switch-gear, motors and switch-gear, meters, wiring, cables, 
wires, switches, fuses, fittings, &c. Tenders by Marth 19 to clerk. 

Fulham (London) Borough Council invite tenders tor wiring the 
Central Library. Tenders to acting town clerk by 4 p.m. March 20. 

West Sussex County Asylum Visiting committee require electric 
lighting sundries for 12 months from April 1. Tenders to clerk, 
West Pallant, Chichester, by March 26. 

Warrington Corporation require steel rails, paving, &c., steel poles, 
brackets, trolley wire, insulators, &c., and electric tramcars. Tenders 
to town clerk by noon 27th inst. 


Colwyn Bay District Council invite tenders for a 120kw. steam 
dynamo and switchboard extensions. Tenders to clerk by March 22. 


Darwen Corporation invite tenders for feeder cables, pillars and 
overhead electrical equipment. Tenders to town clerk by 25th inst. 


Buxton District Council invite tenders for an electrically driven 
triplex pump of approximately 17 н.р. Tenders to clerk by 23rd inst. 


Hackney (London) Borough Council invite tenders for erection of 
wharf and 1 y-by for their electricity worke. Tenders by 28th inst. 


Dundee Town Council require about 1,540 tons of steel girder rails 
and 60 tons of fish plates. Tenders by 28th inst. 


The Portuguese Telegraph Administration require tenders for tele- 
graph supplies, including 10,000 zinc cylinders ( Leclanché), 7,000 
iron ird qum for insulators апа 5,000 porous and 1,000 glass 
Leclanché jars Tenders by 20th inst. to Inspector-General of 
Telegraph:, Lisbon. 

Norwegian. State Railways Administration invite tenders, until 
20th inst., for 12,006kgs. galvanised iron wire (4mm.), 4,500kgs.copper 
wire (24mm ), 5,000 insulators, and 5,000 insulator holders. Tendera 
to Styrelsens Expeditionskontor, Statsbanerne, Christiania. 


Piatra Neani!; (Roumania). municipality invite tenders until 
April 10 for an electric lighting concession for 30 years. 


TENDERS RBOBIVED AND AOCEPTED. 


The following tenders have been received by the Brighton 


Corporation for the supply of continuons current arc lamps and 
accessories :— 


Brockie-Pell Arc Lamp Crompton & Co. ...... £2,240 0 0 


(accepted) ............ £1,753 7 6 | Gilbert Arc Lamp Co. 2,080 17 6 
Р. R. Jackson & Co.. . 2,574 0 0 | New Century Arc 
British Schuckert Co. 2,290 0 0 Light Co 2,012 15 0 
Oliver & Co. ............ 2,2248 15 6 


Tenders were also received from Veritys Limited, the Electrical and 
General Engineering Co., and Johnson and Phillips, but these firms 
not having sent in a sample lamp within the time specified in the 
specification their tendera were not entertained. The committee 
recommended that the tender of the Brockie-Pell Co. to supply 
115 double carbon arc lamps and to fix 107 of same on standards 
erected by the Corporation, and to perform all other work in con- 
nection therewith for £1,753. 7s. 6d. be accepted, and this was 
approved. 


On the presentation, on Wednesday, of the Sheffield Tramways com- 
' mittee's report recommending the acceptance of the Leeds Steel Cos 
tenderfor steel rails and fish plates at £24,156, Mr. Senior moved that 
the minute be referred back. Опе reason against contracting at 
present was the price of coal, which increased the cost of manufac- 
turing steel. Mr. Senior also objected to the proposed rails because 


they were to be made of basic Bessemer steel. Rails of acid Bessemer 
would last 10 per cent. longer and would be safer. After discussion 
Ald. Clegg accepted the amendment, and said that the шоп 
which the committee had obtained were about equally divided. He 
though the best plan would be to consult Prof. Arnold or someone at 
the technical school The saving if they had basic steel rails would 
be about £1,200, but that was a small matter and should not weigh 
against the question of quality. 

Wigan Corporation have received the following tenders for the 
supply of two 210kw. steam dynamos, switchboards, two Korting 
condensers and cast-iron piping, lap-welded and welded flinge steam 


piping, feeder boosters and battery milker :— 

ister Elec. Light Co. ... £6,552 6 | Greenwood and Batley... £4,137 10 
Brush Со. Oo. 4,802 0 Johnson and Phillips. 120 0 
Sunderland Forge Co. ... 4,490 0 Thos. Parker (Ltd.) 4105 0 
Crompton & Co 382 0 | Elec. Construction Co... 4,101 16 
British Westinghouse Co. 4,580 0 Mather and Platt 4,097 
Anchor Electric Co. ...... 4,523 0 | Siemens Bros. & Co 4,037 0 
E. Scott and Mountain... 4,291 10 | Ashton, Frost & Co 4,009 15 
D. Bruce Peebles & Co.... 4,262 0 | Bullock Elec. Mfg. Co. ... 3,607 0 
Newton Elec. Works ... 4,222 0 Warren, Beattie & Со. ... 3,821 0 
J. H. Holmes & Co. ...... 205 6 | General Elec. Co 5,760 0 


John Fowler & Co. ...... 4.157 0 
Southwark Borough Council have received the following tendera:— 
400kw. Steam Alternator. 


Siemens Bros. & Co. (accepted) (second lowest of four tenders)... £4,310 0 
Bow, McLachlan & Co. (lowest of two)....................... ree 5,500 0 
Brush Co. (only tender 2 5,2270 0 
Crompton & Co. (lowest of twoo⸗yuh U eee eere nte 5,054 0 
Johnson and Phillips (only tender . 4,850 0 
General Electric Co. (only tender 2 . . ã 4,813 10 
S. Z. de Ferranti (lowest of three . 4,610 15 
Ashton, Frost & Co. (only tender UU . 4398 0 
Electric Construction Co. (lowest of ло) ........................... 4,590 0 
Dutilh-Smith, McMillan & Co. (lowest of two vee 4,579 0 
Mather and Platt (lowest of three) .. . 4180 0 
Willans and Robinson (lowest of five) ................................. 4,070 0 
British Westinghouse Co. (lowest of flvee ss 4,064 0 
British Schuckert Co. (lowest of three) .. 4,000 0 
Bergtheil and Young (lowest of four) ................................. 5827 0 
C. A. Parsons & Co. (only tender) ree 5,520 0 
Two Water-tube Boilers. 
Babcock and Wilcox (accepted) ............. eene £3,230 0 
De Thompson ns vos оон о onere rene Res 5,900 0 
R. Hornsby & SoO us e 8,709 0 
Stirling Boiler C. 8 . „460 0 
Dutilh-Smith, McMillan & Co. ....... VCC 1 3,500 0 


Leyton District Council have received tenders from W. T. Henley's 
Telegraph Works Co., the British Insulated Wire Co., Siemens Bros. 
& Co., Callender's Co., Western Electric Co., and W. T. Glover & Co., 
for 4 miles of 0 2in. and 2 miles of OI in. cable, and the tender of the 
first-named company has been accepted at £311 per mile for the 
0 2in. and £196 per mile for the 0 1tn cable. 

Wolverhampton Corporation have accepted the tender of Messrs. 
Thomas Parker (Ltd.) for switchboard extensions at £374, that of 
the Electric Construction Co. for a new generator at £3,710, and 
that of Messrs. Н. Willcock & Co. for alterations and additions to 
the generating station at £1,332. 183. The Corporation also confirmed 
the acceptance of the tender of Mr. H. Holloway, amounting to 
£54,838. 10s. 10d., for the construction of the electric tramways 
from Tettenhall to the borough boundary at Bilston, and the Tram- 
ways committee were authorised to accept tenders for the construc- 
tion of the Dudley-road and Cleveland-road route and the tramway 
between Darlington.street and Tettenhall-road, not exceeding in 
amount the scheduled rates included in the tender of Mr. Holloway. 

The tender of Messrs. W. Н. Allen, Son & Co. (Ltd.) has been 
accepted by the Great Yarmouth Cerporation for the supply of two 
300 oo engines, with dynamos by the British Schuckert 
Electric Со. 


Walsall Corporation have accepted the tender of Mr. T. Tildesley 
for extensions of the electricity station building at £2,020. 

West Bromwich Corporation have accepted the tender of Cowans 
Limited for house terminal boxes, and that of the General Electric 
Co. for meters. 


Eastbourne Town Council have accepted the tender of the Alphons 
Custodis Chimney Construction Co. for the erection of a chimney 
shaft at the electricity station for El, 340. 

The contract for the electric lighting installation at the Staly- 
bridge Post Office has been let to Crowthers & Co.’s Electrical 
Industries (Ltd.). 


The United Asbestos Co. has (for the 16th successive year) been 
awarded a large portion of the contract for the supply of asbestos 
goods to H.M. Navy. 

Ayr Town Council have accepted the tender of Mr. W. Watson for 
mason work at the electric tramcar station at £1,415, and that of 
Messrs. D. and J. Milligan for joinery work at £395. Tenders for 
the extension of the electricity works, amounting to about £4,600, 
have also been accepted. 
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Wigan Corporation have accepted the tender of the Douglas Forge 
Co. for the supply of steam piping, condensers, &c., for the electric 
lighting and electric tramways department. 


Bristol Electrical committee have accepted the tender of Messrs 
E. Bennis & Co. for coal-discharging plant; that of Messrs. Babcock 
and Wilcox for cnal-conveying plant, and that of Messrs, W. Н. Allen, 
Son & Co., for condensing plant. 


BUSINESS NOTICES. 


The Westminster Engineering Co. have removed their head offices 
and works from 29, Regency-street, Westminster, S.W., to Victoria- 
road, Willesden, London, N.W. The West-end branch office of the 
company remains at 16, Davies-street, W. 


The Reason Manufacturing Co. (Ltd.) have now removed the 
offices and works from 111, Gloucester-road, to more commodious 
premises in Lewes- road, Brighton, where all future communications 
should be addressed. 

Messrs. Giorgi, Arabia & Co. notify that their office in Rome has 
been removed from 31-33, Via Milano, to 79, Via dell' Umiltá. 


Messrs. Lara Bristol and Theodor Raaschou (trading as the Bristol 
Electric Safety Lamp Works) have dissolved partnership. Debts by 
Mr. Dristol, who continues under the old title. 


Messrs. T. Fidge, G. Ryman, and E. Н. Graesser (trading as Fidge, 
Ryman, and Graesser), electrical engineers, &c., 41, Ebury-street, 
London, S. W., and Croydon, have dissolved partnership. Debts by 
Mr. Fidge, who continues as Fidge & Co. 


Messrs. Pritchetts and Gold, Feltham, Middlesex, inform us that 
they have converted their business into a company with limited 
liability under the title of Pritchetts and Gold (Ltd.) Particulars 
of the registration appear in another column. The company takes 
over the business as from Jan. 1, and will discharge all liabilities. 


Mr. W. Boyd, A. M. I. E. E. and M. E., has severed his connection 
with the Central London Railway Co. Mr. Boyd was, during the 
construction of the line, one of the engineering staff of the Electric 
Traction Co., and joined the railway company when the line opened 
to organise the electric light department, of which since that time he 
has had entire control. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

А first and final dividend of 5s. 3d. will be payable on 27th inst. 
at Messrs. Hobbs, Ravenscroft & Co., Jewry House, Old Jewry, 
London, E.C., in the bankruptcy of G. T. Godfrey (also trading as 
Godfrey Bros.), electrical engineer, &c., Boundaries-road, Balham, 
and 40, Trinity-road, Tooting, London, S.W 


At the Dundee Sheriff Court, on Wednesday, the pubiic examina- 
tion took рее of James Matthew Hiley, 55 in the late firm of 
Hiley and Orchar, electrical engineers, Dundee. Bankrupt stated 
that Mr. Orchar and he began business two years ago, the former 
supplying the machinery, but in February Orchar left for Hong 
Kong, and the machinery was sold for £76s. 10s. "Total liabilities 
£378. 33. 11d., assets £174. 16s. 5d. Hiley's assets were nil, while 
Orchar's were estimated at £121. 53. Their liabilities as individuals 
amounted to £5 each. 


The Morecambe Electric Launch and Power Syndicate (Ltd.) is to 
be wound-up voluntarily. Mr. J. Gibb, 6, Skipton-street, Morecambe, 
is liquidator. 

A meeting of the Perfect Arc Lamp and Accessories Co., Ltd. (in 
liquidation) will be held at 85, Gracechurch-street, London, E. C., on 
April 18 to receive an account of the winding-up. 


A meeting of the Crowdus Accumulator Syndicate (Ltd.) will be 
held at 36, Victoria-street, London, S. W., on April 15, to receive an 
account of the winding-up. Mr. C. Scott, 66, Cannon-street, London, 
E.C., is liquidator. 

A meeting of the St. Stephen’s Electrical Syndicate (Ltd.) will be 
held at 1, Arthur-street East, London, E.C., on April 10 to receive an 
aocount of the winding-up, 


On Saturday Mr. Justice Joyce appointed a receiver and manager 
of the General Engineering Co. (Ltd.), on а debenture-holder’s 
petition, 


Plant for Sale.— Hull Electric Lighting committee invite offers 
for four Willans Siemens direct-coupled steam dynamos, together 
with 9 armature and other parts, switchboards and accessories. 
The plant is in excellent working order, and may be seen at work by 
appointment, The sale is due to the change to the high - voltage 
system, and tenders (addressed chairman of committee) must be 

elivered at town clerk's office, Town Hall, Hull, by noon March 21. 
Further particulars may be obtained from the city electrical engineer 
(Mr. A. S. Barnard), Sculcoates-lane, Hull. See advertisement. 

For Sale.—An advertisement contains particulars of a 47 B. H. p. 
Crossley gas engine and an E.C.C. shunt-wound dynamo for sale. 
Applications to Messrs. Shepherd and Watney, consulting engineers, 
Greek-street Chambers, Leeds. 

Messrs. Harry South & Co. (Ltd.), who are having new premises 
built, are willing to dispose of the lease of 10 and 12, Garrick- 


street, Covent Garden. Particulars of Mr. S. Bradford, Bloomsbury 
Mansions, Hart-street, London, W.C. 


For Disposal.—<An electrical engineering business in the east of 
England is for disposal as a going concern. See advertisement. 


Agents Wanted.—A leading British manufacturing firm making 
cablea and wires, arc lamps, meters, instruments, &c., wish to appoint 
selling agents in important industrial centres. See advertisement. 


Henley's Cables.—A new price list of vulcanised and unvul- 
canised electric light cables and wires is issued by Messrs, W. T. 
Henley’s Telegraph Works Co., 27, Martin’s-lane, Cannon-street, 
London, E.C. The list contains a comprehensive series of tables 
giving diameters, carrying capacity, sectional areas, weight, resist- 
ance, &c., of a large variety of grades of cables manufactured by this 
firm. On p. 58 a specification is given of circulartwin paper-insulated 
lead-covered wire. 


B.T.H. Plant.— Pamphlet No. 89, issued by the British 
Thomson-Houston Co., deals with slow and moderate-speed belt- 
driven generators, some examples of which are illustrated. 


Electrical Testing Laboratories.—Under the title of “ Elec- 
trical Testing within Practical Limits,” Mr. F. J. Warden-Stevens, 
A.M.LE.E., has written a brief review of the requirements of an 
electrical testing laboratory for general commercial work, and this 
review has been published by the Electrical Testing Laboratories 
(Ltd.), 14, Great Smith-street, Westminster, London, S. W., annexed 
to a description of their laboratories and a scale of the charges 
for testing work. The Westminster Laboratories have been specially 
designed in agreement with the views expressed by Mr. Warden- 
Stevens, who is technical adviser to the company. The laboratories 
are not connected in any way with trading companies, nor is the 
company engaged in trade. The laboratories are provided with 
specially-designed plant and standard instruments for one, two, or 
three phase testing work of various pressures. Cop'es of the pamphlet 
containing these particulara ean be obtained free by post. 


Alternating.Current Electricity Meters.—List No. 17 issued 
by the Electrical Co., 122 and 124, Chariug Cross-road, London, W.C., 
deals with the alternating-current electricity meters manufactured by 
the company. For this apparatus it is claimed that the absence of 
brushes, the simplicity and lightness of the armature, the possibility 
of using iron, and thus obtaining larger power with less weight, 
are important advantages. The motor used is constructed on the 
Ferraris priuciple, with a short-circuited squirrel cage type of 
armature, consisting of a single winding in bell form, made of copper. 
The iron armature is stationary, and the copper bell only rotates. 
The list, in addition to prices and illustrations, gives technical 
particulars, instructions for setting up and starting, &c. 


Johnson and Phillips’ Cables.— Messrs. Johnson and Phillip; 
electric cable works, Old Charlton, Kent, have just issued a reduced 

rice list of their vulcanised indiarubber cables and wires. The list 
1з very compact, and neatly printed. 


* Fredennis" Price List and Wire Gauge Tables —Messr:. 
W. F. Dennis & Co. have just published (for the trade only) the 
second annual issue of the Fredennis“ Wire Gauge Table and 
Trade Price List containing prices and particulars of wires from 
Nos. 1 to 26 standard gauge. These wires are manufactured for a 
large variety of purposes. A view is given of the works of Messrs. 
Felten and Guilleaume, Carlswerk, for whom Messrs. W. F. Dennis 
& Co. are sole agents for the United Kingdom. This firm employs 
4,500 hands, and the annual, production of the works is 80,000 tons. 
A second photo shows the extensive wire stores of Messrs. W. F. 
Dennis & Co. at Millwall Docks. It is intended to issu» the list 
annually, revised. 


‚ Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the ор of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material, but not including electrical instruments or 
machines, which are not separately specified) from March 5 to 
March 12, with the ports of destination :— 

Africa—Cape Town, £758; Durban, £492 (including £352 telegraph 
wire). .Australasia—Adelaide, £271; Auckland, £135; Brisbane, £274 
(telegraph cable); Melbourne, 21,950; Port Chalmers, £105; Sydney, 
2798; Wellington, £1,429.  Begium—Antwerp, £21; Ostend, £25. 
Ceylon —Colombo, £244 (includiog £18 telegraph material) China— 
Shanghai, £62, Denmark —Copenhagen, £18 (telegraph wire). Holland 
Amsterdam, £585 ; Flushing, £25. Hong Kony, £10. India—Bombay, 
£82; Calcutta, £2,559 (including £116 telegraph wire). Jupan—Kobe, 
£8,650 (telegraph cable); Yokohama, £286. Afexico—-Vera Cruz, 151. 
Russta—Libau, £20. Spain—San Sebastian, £85. Straits Settlements — 
Penang, £18; Singapore, £34. Total £18,987, against £129,748 in the 
corresponding week last year (March 7 to 13). 


Imports of Electrical Goods into the United Kingdom.—The 
value of the electrical goods imported into this country during 
February was £97,296 against £94,317 in the preceding month, and 
£60,780 in February last year. The total for the two months ended 
a 28 was £191,613, against £123,933 for the corresponding period 
ast year. 
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PATENT RECORD. 


—— eee 


The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messes. J. C. CHAPMAN & Co. 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 

APPLICATIONS FOR PATENTS. 

Norz.— The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed, 

December 8, 1900. 

22,360. P. A. Carn. London. Improvements in wireless electric tele- 
graphic and audible signals, particularly applicable to ships and 
coast points. 

22362. V. I. FERNY. London. Improvements in the construction of 
inductors. (Allgemeine Elektricitiits Gesellschaft, Germany.)* 

22,372. J. G. нтте & Co. (Ltd.) and J. G. WHITE. London. A method 
and apparatus for discharging electrified wool. 

22,378. E. A. CLAREMONT. London. Improvements in drying apparatus 
for use in the manufacture of electrical insulating maberials. 

22,379. E. A. CLAREMONT. London. Improvements in apparatus for the 
manufacture of electrical insulating materials. 


22,401. E. SANDER. London. Improvements in the manufacture of 
| illuminating bodies for electric lighting. 
22,403. J. Woopsipk and F. Witson. London. Improvements relating 


to electric lighting on railway trains. 

22,406. J. GREENWOOD. London. Improvements in the decomposition of 
alkaline salts by electrolysis and in apparatus therefor. 

22,411. W. B. Savers. London. Improvements in and relating to electric 
tramways or street railways. 


December 10, 1900. 

L. M. WATERHOUSE and THE SIMPLEX STEEL Conpurt Co. (Ітр.). 
Liverpool. Improvements in metallic conduits for electric light 
cables and the like. 

22.434, L. M. WATERHOUSE and THE SIMPLEX STEEL CoNDurT Co. (LTD.). 
Liverpool. Improvements in metallic conduits for electric light 
cables and the like. 

N. BRowNE. London. Improvements in automatic potential 
regulators for dynamos, (The Tirrill Regulator Co., United 
Statee.) 

Н. A. Lirz. London. Improvements in staples for electric wires. 

E. SCHATTNER. London. Improvements in prepayment electricity 


meters. 
December 11, 1900. 

22,508. J. CuswonTH. Newcastle-on-Tyne. Electrical resistance switch. 
22,515. A. B. Морі. Birmingham. An automatic tolling contact for 
electric bells. 

22,542. A. RICHTER. London. 
electric lampe. 

22,546. T. BERGMANN. London. 

for gas engines." 
22,572. 
22,584. 


22,433. 


22,152. 


22.476. 
2.484. 


Improvements in means for supporting 
Improvements in electrical interruptera 


K. ScHALL London. Improvements in or relating to electro- 
static machines. (Reiniger, Gebbert and Schall, Germany.)* 

C. A. KELLER. London. An electric furnace with two bed plates. 
(Date applied for under Patente, &c., Act, 1885, sec. 105, May 21, 
1900, being date of application in France.)* 

W. F.BREWsTER. London. Improvements in flexible supporting 
structures for electric lamps.* 

22,599. A. Just and R. Елік. London. Improvements in the manufacture 
of incandescence bodies for electric glow lamps. 

22,605. T. MÜLLER. London. Improvements in and relating to plate- 

holders for electric accumulatore.* 

22,606. T. MULLER. London. A process for chemically consolidating the 

active material of electric accumulators.* 

22,607. T. MÜLLER. London. Improuements in or relating to electric 


22,585. 


London. Improvements 


accumulator cells.* 

December 12, 1900. 

22,625. R. Hopr&-JoNEs. Norwich, Improvements in electric or electro- 
pneumatic organs. 

22,662. F. Biau, A. ScHanF, I. Lott, S. Lott, and R. LArzxo. London. 
Process for the manufacture and repair of electrical glow lampe. 

22,665. E. J. FARADAY. Liverpool. Improvements in trolleys for electrical 
locomotives, tramcars, ог the like. 

22,678. S. H. SHORT. London. Improved means applicable for use in 
transmitting energy to electrically-propelled trains or tramcars. 

22,679. S. H. SHORT. London. Improved means applicable for use in 
operating and controlling electrically-propelled trains or tramcars. 

22,680. R. P. Wirson. London. Improvements in electric current 
switching apparatus. 

22,690. K. J. McMULLEN and J. А. МсМстлвх. 
relating to electrical traction. 

22,692. C. OSBORN and THE BnrrisH Motor Traction Co. (Lrp.). London. 
Improvements in or relating to electric ignition devices for 
explosion engines. 

22,2698. Н. A. FRascH. London. Process of extracting and reducing 
metals by electrolysis.* 

December 13, 1900. 

22,703. S. CowPER-CoLEs. London. Improvements in the electrolytic 

refining of copper. 


London. Improvements in the 


22,748. 
22,755. 


22, 775. 


22,779. 


Manchester. Improvements 


Improvements in elec- 


22,982. 
22,987. 


25,005. 


22,704. W. E. AYRTON and W. DUDDELL. 
construction of induction coils. 

22,7112. A. WHaLLey, Warrington. Protective device for galvanometers 
and the like. 

22,715. A. WHALLEY. Warrington. Improvements in electric switches 
and fuses. 

22,731. Е. TupsBuRY. Newark. Increasing the efficiency of high-tension 
induction electrical machines of the Wimshurst, Voss, &c., type. 

22,747. F. L. CLARK. London. Improvements in electromagnetic 
brakes, (Date applied for under Patenta, &c., Act, 1883, sec. 103, 
May 14, 1900, being date of application in United States.) 

F. L. CLARK. London. Improvements in electromagnetic 
brakes. (Date applied for under Patents, &c., Act, 1883, sec. 103, 
May 14, 1900, being date of application in United States) 

J. H. SrwPsoN and E. W. Н. WALKER. London. Improvements 
in and relating to backing or holding blocks for stereotype and 
electrotype plates. 

CALLENDER'S CABLE AND Construction Co. (LrD.) and J. О. 
CALLENDER. London. An improved arrangement of cutouts 
and apparatus for the better production of electric cables and 
generators. 

M. Вухо and F. G. BELL. London. Improvements in mounting 
telephonic instruments and accessories so ав to admit of inter- 
changing or renewal of the various parts.* 

December 14, 1900. 

22,789. S. CowPEn-CoLEs. London. Improvements in the electrolytic 
production of tubes, sheets, and wire. 

22,801. W. M. DoucLas. Liverpool Improvements connected with elec- 
tric lamps. 

22,819. A. ECKSTEIN and A. J. D. KRAUSE. 
in high-tension electric fuses. 

22,824. E. ARNOLD, O..S. BRaasTAD, and J. L. LA Cour. London. System 
of distribution for independent polycyclic electric currents. 

22,848. J. D. F. ANpREWs. London. Improvements in arc lamps. 

22,851. E. L. Gorpon. London. The automatic electric post. | 

22,872. E. Возна London. A process for increasing the luminosity of 
electric incandescent lamps. 

22,902. E. Epser and M. WiLDEBMaN. London. 
trolytic methods and apparatus. 

December 15, 1900. 

22,910. J. B. BELCHER, Stafford. An improved means for tilting the 
shades and lamps of electric-lighting pendanta. 

22,926. A. Morrison. Manchester. The facile electric shade remover. 

22,933. A. EcksTEIN and A. E. ANGOLD. Manchester. Improvements in 
combined electrical transformers and choking coils. 

22,958. P. McCvLLouaH, T. BLANEY and R. Baron. Liverpool. Improve- 
ments in or relating to safety devices applicable to trolley poles 
and like current collectors for electric railways and tramways. 

22,972. E. M. Preston, of the firm of J. Stone & Co. London. Improve- 
ments in and connected with the electric lighting of railway and 
other vehicles. 

G. CHISHOLME. Birmingham. Improvements in holders for 
globes, reflectors and the like for electric incandescent lamps. 

С. G. FsRNIE, London. Improvements in wireless electio 
signalling apparatue. 

December 17, 1900. 

D. L. Reaney. Bristol A trolley-pulley adjuster for electric 
tramcars. 

33,104. A. E. SHort. London. Improved high - volt age, quick - break, 
single-pole, double-pole or multi- pole switch. 

December 18, 1900. 

23,087. S. K. REYNOLDS. Manchester. Improvements in apparatus for 
electrically operating keyed musical instruments.“ 

23,105. Tux British THoMsoN-HousroN Co. (Lrb.) London. Improve- 
ments in electric railway systems, (W. B. Potter, United 
States.) 

25,104. THE BnrrisH THOMSON - HouSrox Со. (Lrp.). London. Improve - 
ments in systems of motor control. (A. H. Armstrong, United 
States.) 

25,106. C. A. ALLISON. London. Improvements in galvanic batteries. 
(The Waterbury Battery Co., United States.)“ 

25,1107. C. A. ALLISON. London. Improvements in galvanic batteries. 
(The Waterbury Battery Co., United States.)“ 


23,113. C. JasPER. London. Improvements in current motors.“ 

23,137. M. Vocrt. London. Improvements relating to plugs for electric 
switches. 

23,146. E. ScHATTNER. London. Improvements in electricity meters. 


23,148. К. HoLzMANN, London. Improvements іп or relating to the con- 
nection of current.conductors separated by dilation gaps, and 
apparatus therefor. 

23,168. P. Carus. London. Improvements in and connected with electric 


circuit-closing apparatus. 


December 19, 1900. 
R. ALIOTRH, E. BERNHEIM and E. Sartraux. London. An electrical 
apparatus for operating signal and other levers. 


25,254. 


23,240. W. Cox, J. M. 5мїтн and А. M. Surrn. London. Improvements 
in motor gear-cases for electric cara. 
22,242. M. ре Hoor, F. REIN TZ and L. Stark. London. А new or im- 


proved regulating device for electric current generators.“ 
25,246. M. KALLMANN. London. Improvements in and relating to 
electric motors and generators. 
23,254. G. B. O. Зікввов. London. Improvements in telephone systems, 
the invention being also applicable to phonographs. 
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December 20, 1900. 

Tus British Power Traction AND LiGHrING Со. (LTD.) and 
G. J. GIBBS. London. An improved process and apparatus for 
the manufacture of lead castings for electric batteries and the like. 

25,509. THE British Powsr, TRacTION AND LiaHTING Co. (LTD.) and 

G. J. GIBBS. London. Improvements in electrical accumulators. 

25,510. THE British Power, TRacTION AND LicnuTING Co. (LTD.) and 

G. J. GIBBS. London. Improvements in electrical accumulators. 

25,514. J. MacrEAR. London. Improvements in electrolytic apparatus 

for production of chlorine and alkali. 

25,523. J. WETTER. London. Improvements relating to speed regulators 
for electric lifts. (The Elektrizitäts Aktiengesellechaft vormals 
Schuckert & Co., Germany.)* 

J.BusH. London. An improved controller and switch for motors 
for electric lifts. 

23,329. T. Н. Briaas. London. Adjustable connections for electric lamps. 


December 21, 1900. 

S. J. ATKINSON and W. ScHMAHL, Newcastle-on-Tyne. Improve- 
ments in insulators for electric conductors (G. H. R. Büttner, 
Germany.) 

G. SPERRYN and W. H. Woop. Birmingham. Improvements in 
мс rene to electrical fuse carriera for distribution boards and 
the like. 

W. WHITELEY, jun. Huddersfield. Improvements in or connected 
with electric motors. ; 

Е. A. CLAREMONT. London. An improved machine for winding 
electric cables on drums or reels. 

E. A. CLAREMONT. London. An improved electric dry core tele- 
grarh and telephone cable. 

C. SCHURMANN. London. Improvements in the manufacture of 
braided cords or cables for electric lighting and like purposes.* 

THE British THomMson-Houston Со. (Lrp.). London. Improve- 
ments in regulation of dynamo electric machines. (A. D. Lunt, 

United States.)“ 

THE BnrrisH THOMSON-Hovuston Co. (Lrp.). London. Improve - 
ments in controller casioge. (C. L. Perry, United States.)“ 

Tue British Тномѕох-Ноозтох Co. (Lrp.). London. Improve- 
ments in electrically operated switches for controlling circuits at 
remote points from central stations. (H. R. Sargent, United 
States.)* | 

THE British THomson-Houston Co. (Lrp.) London. Improve- 
ments in means for preventing fluctuations in rotary motors. 
(A. L. Hadley, United Srates.)* 

23,593. Тнк British THomson-Hovuston Co. (LTD.). 
ments for preventing fluctuations in rotary motors. 
United States.)* 


25,908. 


25,525. 


23,359. 
23,361. 


25,565. 
23, 385. 
23, 585. 
23,387. 
25,589. 


23,330. 
23,391. 
23,392. 


London. Improve- 
(J. J. Wood, 


25,594. Тнк British TuHoMsoN-HousTON Со. (Ltp.). London. Improve- 
ments in electric brake systems. (F. E. Case, United States.)“ 
23,595. THe British THomson-Houston Co. (LrD.) London. Improve- 


ments in means for transmitting motion to a distant point. 
(D. P. Thomson, United States.)* ; 


23,596, Тнк British Тномзох-Ноовтон Со. (Lrp.). London. Improve- 
ments in rotary transforming apparatus. (E. W. Rice, jun., 
United States.)* 

25,397. Тнк British THoMsoN-HousroN Co. (Lrp.) London. Improve. 


ments in systems of electrical distribution, (C. P. Steinmetz, 
United States.)* ` 
25,598. THE British THomson-Houston Со. (Lrp.). London. Improve. 
ments in systems of electrical distribution. (C. P. Steinmetz, 
United States.)* 
A. PouTEAUX and A. WOLFF. 
to electric accumulators. 
G. E. VauGHaN. London. 
the electro-deposition of metals or metallic al!oye. 
Germany.) 

25417. A. BLONDEL. London. Improvements in or relating to galvano- 
meters. (Date applied for under Patents, &c., Act, 1883, sec. 105, 
June 6, 1900, being date of application in Belgium.)* 

W. H. Scorr. London. Improvements in or connected with con- 
trollers for use with electrically driven capstans and for analogous 
purposes. e id . | 

25,452, W. R. LAMBERT and VzniTYs Ілміткр. London. Improvements 

in electric bells. 

25,455. W. R. Ripincs and Veritys LiMiTED. London. An improved 

cut-off for electric arc lamps and similar electrical installations. 

23,434. P. G. Еввотт, C. P. Brown, Н. S. SMITH, and Veritys LIMITED. 

London. А new orimproved watertight holder for electric lamp 
globes. 


SPECIFICATIONS PUBLISHED. 
М№оти.— А1] Specifications can now be obtained at the uniform price ^f 
8d. each. an 
1900, 


466. WELLS and ALLAN and ADaMson, LIMITED. Apparatus for facili- 
tating the escape of gas from electric storage batteries or accu- 
mulatora. 

630. Dick AND REASON MANUFACTURING Co. (Lrp.) Method of and 
apparatus for connecting electric meters in three-wire circuits. 

158. WETTER (Elektrizitäts-Aktiengesellschaft vorm. Schuckert & Co.). 
Controlling devices for the motor circuits of electrically-propelled 
vehicles. 

859. Ganpy, Electric switches. 

888. PEDERSEN. Method of receiving, storing and reproducing messages, 
ме, and the like by magnetic influence upon magnetisable 

108. 


23,408. 
23,413. 


London. Improvements r lating 


Improvements in or connected with 
(H. Koegel, 


25,422. 
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1,024. Herwoop and Hzywoop. Electrical switches. 
1,267. Bronie. Permanent way for tramways and points therefore 
specially applicable to electric tramways. 


1,457. Barngs. Electrolytic apparatus. 
1,551. Hatmaker. Electric light dimmer. 
1,704, Mitts (Vial). Electric alarm. 
1,756. таш and Bastians, Suspension devices for arc lamps and 
e like, 
1,906. HaENICHEN and HAENICHEN. Electric pendulum clock. 
2,251. Stamp. Telephone ear instrument holders. 
2,282. DALÉN and Huctevist. Dynamo electric machines. (Date 
applied for under International Conyention, July 7, 1899.) 
8,051. LITTLE. Electricity meters. 
5,108. JOHNSON and WUNDERLICH. Are lamps. 
3,501. Hitt. Electric alarums. 
5,528. GoMiEL. Electric accumulators. 
5,710. TippgMaN. Indicator for storage batteries. 
5,764. LinpstRom. Means for retaining the field magnet coils of electric 
motors and dynamos in position. (Date applied for under Inter- 
national Convention, October 16, 1899.) 
6,261. ATKINSON. Electric switches and resistances. 
7,759. Ок PavER and DR KuTscHERA. Electrically operated submar, пе 
working devices. 
8,471. Renaup. Electrical accumulators. (Date applied for under Inter- 
national Convention, December 6, 1899. 
9,751. Eyre. Switches for electric tramways on sectional conductor and 
like systems. 
10,210. DAHL. Electrical apparatus for closing steam supply valves from 
a distance and giving an audible signal. 
10,476. Braun. Adjustable electric igniter or spark producer for motors. 
10,606. Ѕмгтн. Electrical fuse boxes. | 
11,438 Sıemens BROS. & Со. (Lrp.), DIESELHORST and Ворр. Casings for 
the jointings of underground electrical cables. 
11,944, Freny (Allgemeine Elektricitäts Gesellschaft). Switching arrange- 
ment for Nernst and vacuum incandeecence lamps. 
15,514. 1 Process of and apparatus for reproducing phonographic 
recorda. | 
15,556. Тномрвох (Tice, Urmson, Parsons and Bell). Telephonic repeaters 


15,645. MARÉCHAL, MicHEL and Dervin. Wireless telegraphy. 


COMPANIES' MEETINGS AND REPORTS. 


— od 


City of London Eleotric Lighting Co. (Ltd.). 


The directors report for the year to Dec. 31 shows that the capital 
expenditure during the year amounted to £242,972. 118. 5d. The total 
revenue was £223,776. 108. 3d. Expenses of generation and distribution 
(E16, 750. 163. Ad.); rent, rates, taxes, general and special charges 
(£33,009. 188. Ad.), transfer to repairs and maintenance fund (£25,000). 
expenses of issues of ordinary shares and second debenture stock 
(£2,285. 7s. 9d.), and interest on loans, &c. (£4,422. 9a. 5d.), accounted for 
£171,458. 11s. 10d., leaving £52,307. 183. 5d., which, with £1,622. 14s. 54. 
brought forward, gives a total available revenue of £55,950. 128. 104. 
Interest on debenture stock has taken £19,687. 13s. 8d. and interim 
dividend on £400,000 6 per cent. preference shares £11,500, leaving 
£22,742. 19s. 2d. Tne directors now recommend a final dividend of 6s. 
per share be declared (less tax) on the preference shares, making 6 per cent. 
for the year, absorbing £11,400 and leaving £11,342. 198. 2d. to carry 
forward. 

The generation and distribution expenses, including repairs and renewals, 
were 61:13 per cent. of the gross earnings, compared with 49°31 per cent. 
for 1899, 36°1 per cent. for 1898, 31:5 per cent. for 1897, 34 per cent. for 
1896, 36:87 for 1895, 46 for 1894, and 54:2 for 1893. This unsatisfactory 
result is due to the high price of coal and to the low average price per unit 
received from consumers, which bas decreased from 7:564. in 1895, 7414. 
in 1896, 7:304. in 1897, 622d. in 1898, and 5:164. in 1899, to 4-09d. in 1900. 
A modification in the tariff has now been effected, from which a substantial 
increase in the revenue is anticipated. Very considerable economies in the 
works coste will also be possible during the current year as a result of 
recent capital expenditure. Е 

The following comparative statement shows the trading position of the 
company at Dec. 31, 1893, and at subsequent periods :— 


= 1898. | 1895. | 1897. | 1898, | 1899. | 1900. 
No. of customers... | 1,080 4,230 | 6,322 | 7,414 | 8,738 | 9,855 


No. (equiv.) 8 c.p. | 
lamps connected (65,541 195,517 296,012 355.825 429, 628 511,115 


JJ 8 
On March 6, 1901, there were 540, 389 8 c. p. lamps (equivalent) applied for 
and 521,651 connected, and the customers numbered 10,074. The 
units sold during the year 1900, excluding public lighting, were 11,272,968, 
compared with 7,446,703 for 1899. | 
The gross revenue for the year to Dec. 31, 1893, was £39,662. 17s. 94.; 
for 1895, £106,999. 17s. 2d.; 1897, £175,792. 15s. 2d. ; 1898, £175,607. 
15e. 8d. ; 1899, £187,253. 16s. 7d. ; and 1900, £223,776. 10s. 3d. The net 
revenue in 1893 was £16,940. 14а. 10d.; 1895, £59,100. 58. 11d.; 1897, 
£107,550. 2а. 4d.; 1898, £97,842. 1s. 6d.; 1899, £87,323. 18s. 2d.; aud 
1900, £84,015. 15s. 7d. i 
The City of London Electric Lighting Act, 1900, has relieved the com 
pany of the statutory obligation of setting aside a fixed percentag® for 
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depreciation every year, and the matter is now left to the diecretion of the 
directors. As £16,349. бв. 6d. has been accumulated mainly out of revenue 
in former years, which, until the passing of the 1900 Act, could be 
any purposes of the undertaking other than for equalising dividends, has 
now been added to the depreciation fund (which stands at £96,045. 15а. 7d.), 
and as £23,486. 4». 11d. out of £25,000 set aside from revenue for the 
purpose. has been expended during the past year in maintaining the com- 
ny's plant, buildings, &c., in an efficient state of repair, the directors 
ave not thought it necessary to further provide for depreciation out of the 
past year's revenue. The act also authorised the company to acquire 
compulsorily certain properties essential to the development of the Bank- 
side works. Some of these properties have been purchased since Dec. 51, 
1900, and further capital liability in respect of the cost of the same will 
have to be provided for. 

As only 10,595 ordinary shares out of the 20,000 offered to the share- 
holders were subsciibed for, the directors to meet the commitments for 
capital expenditure, obtained the sanction of the shareholders to further 
borrowing powers of £400,000, and these powers have been exercised by 
the creation of second debenture stock for this amount, of which £200,000 
lias been issued and subscribed. 

The declaration of Mr. Justice Farwell in favour of the company that 
the three contracts with the late Commissioners of Sewers were valid, has 
Leen varied by the Court of Appeal to the extent that two are invalid and 
one is valid. This decision does not affect the company’s statutory right 
to supply electricity for private purposes tbroughout the City, but con- 
cerns principally the arrangements made with the Corporation, by the 
company’s predecessors, for the public lighting of the streets in the central 
and western districts of the City, and the directors are giving careful 
consideration to the matter. 


The Potteries Electric Traction Co., Ltd. 


The directors’ report for the year ended Dec. 31, states that the gross 
profits amounted to £64,151. 4s. 7d. After deducting all expenses 
chargeable to revenue, including repairs and maintenance and interest on 
debentures, there remains as net profit £13,839. 6s. 2d. Adding £866. 9s. 7d. 
brought forward £14,705 15s. 9d. remains to be applied as follows: 
Dividend on the cumulative preference shares £10,000, dividend on the 
ordinary shares of 2 percent. 44, OOO, depreciation £500, forward £205. 15s. 9d. 

Owing to strikes throughout April and May the traffic receipts suffered 
considerably, and the work on the new generating station was seriously 
delayed, which prevented the opening of the Chesterton and Silverdale 
lines. During a large part of the year only a part of the total system bas 
been in operation. 

During the year the directors have issued £125,000 44 per cent. deben- 
ture stock, part of a total issue of £200,000. This issue has been guaranteed 
as regards principal, interest and premium by the British Electric Traction 
Co., and the expenses of the issue were paid by that company iu considera- 
tion of this company giving an option to subscribe for the remaining 
£75,000 debenture stock at par before April 27, 1901. The total capital 
expenditure at Dec. 31, 1900, was £363,621. Je. 5d. in addition to £186,311, 
cost of debentures and shares held in the North Staffordshire Tramways 
Co. (Ltd.). At Jan. 1, 1900, about 123 miles of tramways and light railways 
were opened for traffic ; since that date nearly 16 miles of additional lines 
have been opened. Tbe whole of the tramways and light railways of this 
company and of the North Staffordshire Tramways Co. are now worked 
electrically, excepting a small section under construction. The directors 
recommend that power be taken to increase the nominal capital of the 
company by the creation of 10,000 ordinary and 10,000 5 per cent. cumula- 
tive preference shares of £10 each. The Light Railway Commissioners 
have decided to recommend the Boerd of Trade to grant the company an 
order for further extensions of their lines. 

The directors have taken steps to introduce a service for the conveyance 
of goods and parcels by electric cars over the company’s entire system, 
supplemented by horse and hand vehicles, for the purpose of local distribu- 
tion throughout the Potteries district, and hope this service will be in 
operation before the summer. Ап experimental service of steam omni- 
buces for the outlying villages has been established, and two of these 
conveyances wil shortly be run between Burslem and Milton, а distance 
of about 3 miles. If the experiment gives satisfactory results the 
directors propose to extend the system in other outlying parts of the 
Potteries district. ae RE" 

The directors are in negotiation with some of the local authorities for 
the transfer of their electric lighting orders. 

The miles of route open at Dec. 31, 1900, was single line 17m. 6f. Och.; 
double line5m. 2f. Ich.; total 25m. Of. Ich.; the number of passengers carried 
during the year was 9,841,466 ; average receipts per pasrenger, 1:324.; 
average expenditure per passenger, 0'83d.; proportion of expenses to 
receipts, 62 per cent.; number of cars in stock 78. 


Oldham, Ashton, and Hyde Electric Tramway, Ltd. 


The directors’ report for the year to Dec. 51 gives the total revenue at 
£23,156. да. 7d., and the expenditure (including £1,479. 16s. 4d, debenture 
interest) at £18,196. 4s. 6d., a net profit of £4,959, 19s. 1d., which, with 
£617. 128. 7d. brought forward, leaves £5,577. 118. 8d. The directors 
propose to place to depreciation £1,000, and to pay the dividends on the 
5 per cent. cumulative preference shares (absorbing £2,000) and at the 
rate of 7 per cent. per annum for the six months ended Dec. 51 (making 
6 per cent. for the year) on the ordinary shares, requiring £2,400, leaving 
to be carried forward, £177, 11s. 8d. A strike of motormen and con- 
ductors seriously affected the company's traffic receipts for six weeks, and 
resulted in an additional expenditure of £1,482. 12s. 4d., charged against 


revenue. The total. capital expenditure is now £127,681. Os. 2d. The 


directors recommend that powers be taken to increase the nominal capital 
by the creation of 1,000 ordinary and 1,000 preference shares of £10 each. 
The appeal against the judgment in the action instituted by the Hyde 
Corporation to prevent the company using the feeder cables which have 
been laid under the footpath was dismissed, and negotiations are pending 
between the company and the Hyde Corporation and between the com- 
pany and the contractors in regard to this matter. The company’s 
application to the Light Railway Commissioners for an order for extensions 
of the lines was refused owing to opposition of the local authorities, who 
are now promoting tramways and light railways in the district. The miles 
of tramway open are 8m. 1f. Ich. the number of pissengera carried was 
4,131,589, the average receipts per passenger 1°34d., the average expendi- 
ture per passeuger 0°88d., proportion of expenses to receipts 65:86 per cent., 
and number of cars in stock 38. | 


NEW COMPANIES, STATUTORY RETURNS, &o. 


— scum zo 


COOKE'S PATENT TRAMWAY SYSTEM (LTD.)—Registered March 1, 
with a capital of £5,000 in £5 shares, to acquire certain patents granted 
to H. J. Cooke and P. Ehrenfeldt, and to construct and maintain rails and 
tramroads; to carry on business as electricians, engineers, and metal 
founders, producers of electricity, general carriers and agents, &c. The 
directors are H. J. Cooke and M. Ehrenfeldt. 


EUROPEAN McGUIRE MANUFACTURING OO. (LTD.) — Registered Feb. 19, 
with a capital of £20,000 in £1 shares, to acquire patents, rights and 
licences in inventions relating to electric motor trucks, swespers, fender», 
stoves, life-guards, elastic brake hangers, brake handles, &c., to carry on 
the business of electrical engineers, electrical equipment manufacturera 
and suppliers of electricity for traction and light, and to act as agents in 
Europe or elsewhere for the electrical products of the McGuire Manu- 
facturing Co. of Chicago. The subscribers are F. W. Dunlop (electrical 
engineer), J. G. Avery, F. Z. McGuire (merchant), A. Ashbee, T. J. Leith, 
Т. L. Drimmie and J. D. Baucus (merchant). The first directors are 
L. Greville- Williams, W. A. McGuire, J. F. Cummings, F. C. Buxton and 
W. H. Boot b. 

HEDGES, McK&ELL & OO. (LTD.) Registered March 6, with a capital 
of £1,000 in £1 sharee, to acquire the business carried on by Hedges, 
McKrell & Co., electricians, ironmongers, &c. The subscribera include 
A. Н. Sparkes (electrical engineer) Т. Н. Rudkin (contractor) Н. E. 
McKrell (electrical engineer) W. Hedges (electrical engineer), and E. W. 
Riches (engineer). 

H. INGRAM (LTD.)—Registered Feb. 25, with a capital of £2,000 in 
£1 shares, to acquire and carry on the business of electrical engineers, 
electricians, mechanicians, manufacturers of and dealers in electrical 
plant, &c. The subscribers are H. Ingram (electrical engineer), W. Bibby, 
R. Lees, A.W. Howard, Н. Bibby (electrician), J. R. Evans, and T. E. Knowles, 

C. LINDLEY & CO. (LTD.) — Registered Feb. 11, with a capital of £60,000 
in £1 shares, to acquire the business of C. Lindley & Co., and to carry on 
the business of manufacturers of and dealers in engineers’ stores, electrical 
and mechanical engineers, electric railway and tramway contractors, manu- 
facturers of and dealers in electric, telegraphic, telephonic, and other 
machinery and apparatus, suppliera of electricity, and manufacturers of 
and dealers in general electrical supplies. The first directora are Richard 
Н. N. Lindley (chairman aud managing director for life), W. I. Beken, 
and J. W. Gaukroger. 

NEW ELBCTRIC LAMP REGENERATING CO. (LTD.) —Registered March 7, 
with & capital of £80,000 in £1 shares, to carry on businees as lamp 
manufacturers, electrical and mechanical engineers, cable and conductor 
manufacturers, wire drawers, carbon manufacturers, glass blowers, porce- 
lain manufacturers, &c. The subscribers are С. W. Milne, Capt. E. I. Bax, 
W. J. Davy (engineer) F. Fanta, engineer, L. B. Peters (engineer), 
E. Cadett, and W. Н. Thompson (each with 500 shares) The first 
directors are C. W. Milne, Capt. E. I. Bax, W. J. Davy, and F. Fanta. 

PLUMPTON BROS. & CO. (LTD.)—Registered Feb. 4, with a capital of 
£100 in £1 shares, to carry on the business of electrical engineera, pro- 
ducers and suppliers of electricity, general engineers, merchants, &c. 

PRITCHETTS AND GOLD (LTD.)—Registered March 7, with a capital of 
£40,000 in £1 shares (20,000 preference), to acquire the business carried 
on at Feltham, Middlesex, of Pritchetts and Gold, to enter into an agree- 
ment with Messrs. G. E. B., T. W., and C. R. D. Pritchett, and A. G. Gold, 
and to carry on the business of storage battery and accessory manufac- 
turers, electrical and mechanical engineers, manufacturera of electrio appli- 
ances and machinery, suppliers of electricity for light, heat, power or other 
purposes, &c. The subscribers are G. E. B., T. W., and C. R. D. Pritchett 
(electrical engineers), А. G. Gold, А. B. Bryden, C.A., F. C. G. Menzies, and 
J. W. Robison (electrical engineer) The first directors are G. E. B., 
T. W., and C. В. D. Pritchett, and А. G. Gold. 

PUBLIC UNDERTAKINGS SYNDICATE (LTD.)—Registered March 5, with 
& capital of £10,000 in £10 shares, to carry on the business of constructors 
and controllers of public works, including railways, tramways, electric light 
or power, telephones, telegraphs, &c. 


ADAMS - RANDALL TELEPHONE PATENTS CO. (LTD.)—The annual 
return to Dec. 26 gives the capital as £60,000 in £1 shares (10,000 prefer- 
ence), of which 50,000 ordinary and 400 preference have been taken up; 
£1 per share has been called up on 400 preference and seven ordinary 
shares, and £407 has been received; 49,995 ordinary shares are considered 
as fully-paid 
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ABERDARE ELECTRIC LIGHTING CO. (LTD.)—Accor ding to annua 
return to Jan. 22 the capital is £2,000, ia £1 shares, 340 of which have 
been taken up. No calla, 


AMAZON TELEGRAPH CO. (LTD.)—The annual return to Feb. 21 gives 
the capital at £250,000 in 25,000 shares of £10 each, all of which have 
been taken up and paid for in full. Mortgages and charges £200,000. 


BRIGHU'8 LIGHT AND POWER (LTD.)—The annual return, made up to 
Jan. 4, has been filed. Tae capital is £200,002 in 100,000 preference and 
100,000 ordinary shares of £1 each, of which 100,000 ordinary shares have 
been taken up. El has been called up on each of 66,667 shares, aud 
£66,489. 5s. has been received; 35,555 shares are considered аз fully paid. 
No mortgages or charges. 


ELECTRIC FUR MACHINING СО. (LTD.)—'l'he annual return to Jan. 14 
has been filed. The capital is £3,600 in £1 shares, 556 of which have been 
taken up. £l has been called up and paid on each of 16. 559 shares are 
considered as fully paid. No mortgages or charges. 


ENGLISH ELECTRO-METAULURGICAL CO. (LTD.) —The annual return to 
Feb. 6 gives the capital as £700,000 in 400,000 ordinary and 300,000 pre- 
ference shares of El each, all of which have been taken up. 158. has been 
called up on each of 200,000 preference shares. All the ordinary and 
100,000 preference shares are considered as fully paid. No mortgages or 
charges. 

NEWCASTLE AND DISTRICT ELECTRIC LIGHTING CO. (LTD.)—The 
annual return to Feb. 19 gives the capital as £200,000 in 20,000 shares of 
£10 each, all of which have been taken up. £9 per sbare has been called 
on 10,000, and £1 per share on the remaining 10,000 shares, and £100,214 
bas been received. Mortgages and charges £47,080. 


RENEWABLE ELECTRIC LAMP CO. (LTD.)—According to the annual 
return to Feb. 5 the capital is £150,000 in 50,000 preference and 100,000 
ordinary shares of £1each, of which 50,000 preference and 100,000 ordinary 
have been taken up. 10a per share has been called up on 30,000 preference 
and 1,074 ordinary shares. 98,926 ordinary shares are considered as fully 
paid. No mortgages or charges. 


CITY NOTES. 


panum sunn К 
MEMORANDA.— Bank rate 4 per cent. (since Feb. 21, 1901). Price of silver 
28 Fd. per oz. (March 14). Consols (22 per cent.) 964 —96§ for money, 
9511 —9613 for account; 24 per cent. 952—96] (March 14). Consols Pay 
Day April 5. Stocks and Shares Continuation Days, Mar. 26 and April 10. 
Ticket Days, Mar. 27 and April 11; Pay Day, March 28 ; Mining Share 
Carry-over Days, Mar. 25 and April 9. 


BAKER-STREET AND WATERLOO RAILWAY CO.—In their report to 
Dec. 31 the directors state that the position brought about by the failure 
of the contractora (the London and Globe Finance Corporation) ia receiving 
careful attention. The company has ample assets in cash, shares and 
debenture stock to provide for the completion of the line, and negotiations 
are in progress for the transfer of the contracts to other parties. The 
works are in progress, and large sums have been expended upon the 
purchase of land. 

BOURNEMOUTH AND POOLE ELECTRICITY SUPPLY CO. (LTD.)—The 
transfer books of this company will be closed from 16їһ to 26th inst. 
inclusive, preparatory to the payment of a dividend on the ordinary shares 
for the year to Dec. 51. 


BRUSH ELECTRICAL ENGINEERING CO. (LTD.)—The direetors bave 
decided, after placing £5,000 to reserve, to recommend payment of the 
dividend on the 6 per cent. preference shares for the half-year to Dec. 51, 
and a dividend at the rate of 5 per cent. on the ordinary shares for the 
year. 

COMMERCIAL CABLE CO.—The accounts for 1900 show that after trans- 
ferring $150,000 to in-urance reserve, and $350,000 to general reserve, the 
profits, including $228,063 brought forward, amounted to $2,007,730. 
Debenture interest requires $720,000, and dividends equal to 8 per cent. 
per annum have been declared and paid, leaving $221,066 to be carried 
forward. 

CROMPTON & CO. (LTD.)—Durivg the week this company invited 
applications ‘for 46,000 £5 shares at 5s. premium. 


CRYSTAL PALACE DISTRICT ELECTRIC SUPPLY CO. (LTD.j—The 
meeting of thc company held yesterday was, our representative was 
informed, a private one. The report of the directors submitted thereat 
was for the year ended Dec. 31 last, and showed that the receipts exceeded 
the working expenses by £3. 4s. 1d., without any provision being made for 
interest on borrowed capital. The unfortunate boiler explosion in July 
last (see The Electrician for August 10, 1900) stopped completely for two 
months the production of current, and deranged the working for the rest 
of the year, besides entailing a direct losa of £573. 17s. 5d., after crediting 
the amounts recovered from the insurance companies. Under these cir- 
cumstances the results of the year's working cannot be taken as any guide 
to future profits. The re-c.nstruction of the station and installation of 
new plant were all but completed by the end of the year, and the company 
began to derive the full benefit of the improvements after March 1. The 
demand for current makes progress, and the consumption in 1901 will, it is 
expected, show a satisfactory increase over 1899, 


DAVIS AND TIMMINS (LTD.)—At a meeting of this company, held 
yesterday, the following report of the directors for 1900 was approved : — 
The net profit for the year (including £1,683. 1 18. 3d. brought forward), 
and after allowing for depreciation, is £11,556. 13s, 3d, The interim 


preference dividend absorbed £1,724. 198. 3d., leaving £9,631. 148. Six 
months’ dividend on the preference and at the rate of 8 per cent. per 
annum on the ordinary shares for the year (less tax) absorbs £5,297. 118. 14, 
commi:sions to managers £343. 5s., reserve £2,000, and £1,990. 17s. 11d. 
is carried forward. 

DIRECT SPANISH TELEGRAPA CO. (LTD.)—The directors have decided 
to psy on April 1, in addition to the dividend at the rate of 10 per cent. 
per annum on the preference, а dividend at the rate of 4 per cent (tax 
free) on the ordinary shares for the half-year ended Dec. 51 last. 

GATESHEAD ELECTRIC AND MECHANICAL SUPPLY CO. (LTD.)—In 
order to provide for the extension of business it has been decided to 
increase the capital to £10,000, in Ll shares. The directorate will consist 
of Messrs. W. J. Costelloe (chairman), James Davison, Robert Stewart, and 
J. A. M. Collier (managing). 


GENERAL ELECTRIC СО. (1900) (LTD.)—The transfer books of the 


debenture stock of this company will be closed for the payment of interest 


from 18th to 31st inst. inclusive. 

IMPERIAL TRAMWAYS CO. (LTD.)--After payment of the 44 debenture 
interest and the 6 per cent. preference dividend, a final dividend at the 
rate of 84 per cent. per annum (making 8 per cent for the year 1900) is 
recommended. The reserve is increased from £69,203 to 272, 789. 


LONDON UNITED TRAMWAYS (LTD )—After proyiding for debenture 
interest and preference dividend, the directors recommend a final dividend 
on the ordinary shares at the rate of 10 per cent. per annum for the half- 
year ended Dec. 51, making 10 per cent. for the year. Reserve is increased 
from £36,190 to £39,167. 


PONTYPOOL ELECTRIC LIGHT AND POWER CO. (LTD.)—The directors 
report for the past year states that the expenses of opposing the South 
Wales Electric Power Bill amounted to £314. 15s. 4d. It is, therefore, 
proposed that the compauy shall not pay a dividend this year, but shall 
divide the balance shown on that account in payment of outstanding 
charges. The running of the station for the year ended Dec. 31, after 
carrying £100 to renewal account, has resulted in a profit of £700. 7s. 7d., 
which, after deducting debenture interest (£200. 58. Ad.), with the balance 
carried forward from last year, leaves £512. 15s. 7d. 


STOCK EXCHANGE NOTIOES.—Application has been made to the Stock 
Exchange committee to appoint a special settling day in, and to grant a 
quotation to the scrip certificates for 4 per cent. debenture stock of the 
Central London Railway Co. The committee has appointed 21st inst. а 
special settling day in 19,900 £5 fully-paid 6 per cent. cumulative prefer- 
ence shares of the Electric and General Investment Co, (Ltd.), and has 
ordered the same to be quoted in the official list. 


UNDERWRITING COMMISSIONS UNDER THE COMPANIES ACT, 1900. — 
Sir Courtenay Boyle, on Monday, discussed an important point under 
the new Companies Act, as applied to a light railway order. The 
promotera of a light railway order in Salop desired to have sec. 8 of the 
Act inserted in their order, so that they might have the power of paying 
commissions on underwriting of shares in the same manner as а joint- 
stock company. Sir Courtenay Boyle, however, said he was unable to 
advise the Board of Trade to give one light railway company such an 
advantage over existing light railwaya, and recommended the promotera to 
go to Parliament to have the law amended. It was pointed out that 
capital could be much more readily raised when commisaion was offered on 
underwriting shares, and counsel for the promoters was unable to see why 
limited liability undertakings should have a power which the Legislature 
denied to an undertaking working under statutory powers. 


— — —— — — 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


5 | AGGREGATE. 
Week В | In. No. 
Line. o of 5 
| ended Е ог рес weeks Amount. a во 
101 | = „ „% ғ 
Aberdeen Corporation... Mar. 2 560/+ 11 39 26,410 + 3,416 
Birmingham Tramways.) „ 9 | 4,216 + 58 9 36,232 + 500 
Blackburn Corporation.| „ 8 415 + 33 10 5,809 |+ $ 
Blackpool Corporation.. , 7 | 209+ 47 49| 29,919 |+ 7,875 
Blackpooland Fleetwood, , 9 166/— 16 10 1394 1- 78 
Bolton Corporation .. .. „ 11 | 1,531) .. 49 66,868 | .. 
Bradford Corporation... iss i ZA Е РЕЯ 
Brisbane Trams. . . Jan. 23 | 2,830! 1,086 3 6,821 1,519 
Bristol Trams & Carriage Mar. 8 3,755 4 1,184 10 35,865 + 9,960 
Buenos Ayres & Belgrano Leb. 10 2,665 + 300, 6 | 16,458 2,500 
. Carlisle Trams. Co. ...... Mar. 9 120 ... 10; 1,096 - 
Central London Railway „ 9 5,8555 10! 60,662 T 
City & South London Ry. ,„ 10 2,060 4- 757 10 20,133 |4- 8,358 
Cork Elec. Trams e M | ó45)2- 52 9, 3,190 + 335 
Dover Corporation 5 9 159'+ 18| 49 10315 + 665 
Dublin & Lucan Rly. ..| „ 9 67- 3| 10 703 + 162 
Dublin United TT ә 8 5,151 + 52% 10 7076 + 2,990 
Dublin Southern Dist... „ 8 617|-- 4 10) 7,076 
*Dundee Corporation ... ... s CON OL T 
*Glasgow Corporation ... Mar. 9 | 8,239 - 121| 10 85,443 |+ 2,392 
Halifax Corporation...... s 11 776 + 178 49 37,247 |+ 7,978 
*Huddersfield Corpn. „ 9 747'+ 167| 49 33,748 |+ 2,846 
Hull Corporation ......... Маг 9| 1,555 pt 853] 35 51,894 |+28,136 
Liverpool Corporation... „ 2 | 7,789 + 726| 9 69,859 |+10,208 
Liverpool Overhead Rly! „„ 10 | 1,507 |+ 138| 10 14,685 |+ 394 
Portsmouth Corporation „ 9 559|+ 54 ... “as sae 
*Sheffield Tramways . „ 10 | 2,955)+1,064) 10 27,678 + 9,653 
SouthaniptonCorporatn „ 7 575 + 800! ..: ae ioe m 


* Partly electrical. 
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WOLVERHAMPTON TRAMWAYS СО. (LTD.)—At a meeting on Monday 


Mr. Emile Garcke said the accounts were practically for only four months, 


as the lines had been taken over by the borough of Wolverhampton in 
April last, and ав it was impossible for the company to work the lines out- 
side the borough, which the Corporation did not purcbase, at a profit, they 
had made a provisional agreement to sell to the British Electric Traction 
Co. to whom the lines had been handed over. The line had been sold to 
Wolverhampton Corporation for £22,500, aud they had been left in the 
extraordinary position of baving sold five- eighths of their line and being 
left with three-eighths, which could only be worked at a loss, He had 
heard the minister who was responsible for the Tramways Act, under 
which this compulsory purchase had been effected, take great credit to 


himself for having so assisted the public by the compulsory sale of tramways, 
but he thought it was a very far-fetched compliment. The British Electric 
Trastion Co. had agreed to pay at the same rate as the Corporation had paid, 
and the result was that they received £10,020 for the line outside the 
Wolverhampton area. The only remaining thing now to do was to dis- 
tribute the available assets amongst the shareholders, to put the company 
into liquidation and to appoint a liquidator. An extraordinary meeting 
subsequently resolved to wind-up the company, and Mr. Selby was 
appointed liquidator. 


WESTERN UNION TELEGRAPH CO.—The regular quarterly dividend of 
1} per cent. has been declared. 


ELECTRICAL COMPANIES’ SHARE LIST. 


Ракякнт | AMOUNT | Last 
Amount, or Drvi КАМИ. 
SHARE., | DEND. 
| 
ELECTRICITY SUPPLY COMPANIES. 
100,000 ! e Bl'ckh'th & Gr'nw'ch D'st'ct Eloc.Lt.Ord.(faliy pd.) 
£100,000 | Stock eve Do. 4} 1st Dab. Stock Prov. Certs, (red. and cous 
6,000 10 10/0 Bournemouth and Poole Elec. Supply Onl, озгеге 
6,000 10 4/6 | Do. 4% per Cent. Cumulative Prof. NS 
470, 00 Stock 44% Do, 44 per Cent. Debenture Stock (red. * 
19,661 5 27 Brompton & Kensington Elec. Supply Ord ............ 
12,000 5 8/6 Do. 7 per Oent. Preference — 
20,000 5 1/6 | Calcutta Elec. Supply Ordinary (fally paid) . widen 
50,000 5 4/3 | Oharing Cross & Strand Electricity Supply Corp.. 
50,000 5 2/3 Do. 4% per Cent. Preference ............... 9 + 
34,000 5 2/6 Chelsea Electricit а. pu 000050040000 
£150,000 | Stock 44% Do. 4% per Cent. Debenture Stock (red.) . 
$1,200,000 | $1,000 5% Oh!cago Edisan latMort.57 30 yr. Gold Bonds(red. i... 
70,579 10 8/0 | City of London Electric Lighting Ord. ........ —— 
40,000 10 67 bo. 6 per Cent. Cumulative Prof, ................ 
£400,000 Stock 5% * Do. 5 per Cent. Debenture Stock ( red. 9 
£200,000 | Stock Do, 4195 2nd De». Stock Certa. (all pd.) .... 
40,000 10 4/0 County of London and Brush Prov. Ordinary ... se. 
20,000 10 6/0 Do.  6perOent. Cumulative Preference. 
£300,000 | Stock 44% Do. 44% Deb. Stock Corts. (all pd.) (red. 2 
10,200 5 өө? Folkestone Electricity Sapply Co. ANE TR 
11,000 5 "S Hove Electric Lighting Ordinary... besehen оов дөбө 
15,000 5 107 Kensington and Knightsbridge Ordinary күл 
10,000 5 6% Do. 6 per Oent. lat Pref. .. [Deb, Stk. (red. ) 
£73,009 | Stock 22/0 | Kenstn.& Kngtbg.Co.& Notting Hill Co MES Stn MS A 
110,000 3 es London Electric Supply 9 W сезам, 
49,840 5 8/0 Do, 6 per Cent. Preference . 12800-19000 600060 
4250,000| Stock 4% Do. 4 per Cent. Ist Mortgage Debentares . de 4 
85,000 10 6/0 | Metropolitan Elec. Supply Ord. ....,........... 96 «6; 
13,769 10 "^ Do. (£5 paid) ..... А ө 
£220,000 | Stock 47 Do, 4% per Cent. Пер. Stock First aal. fod 
260,000 Stock РА Do. 33 per Cent. Mort. Deb. ee 1 
6,452 10 6/0 | Notting Hill Electric Ordinary, ais 
10,000 5 5/0 | Oxford Electric Ordinary  ..... Ае boa od 
300,000 1 (// AAA ай iiianoe әда чаба гез 
£135,000 | Stock 5% | River Plate El. Lt. & Tr'ctn, Ltd., 5% lat Mor. Dob... 
16,000 $100 2 Ro al Electric Company of Montreal Shares 
4115,500 100 4hY Do. 4} per Cent. Ist Mortgage Debentures ... 
40,000 5 9б ж James’ ale Pall Mall Electrio Ordinary ......... 
20,000 5 3/6 Do. 7 per Cont. Preference .. nidi С Кыр — 
£150,000| Stock 29/0 Do. 3} per Cent. Debenture Stock ( red. je e 
12,000 5 Y3 Smithflold Маком &lectrio Supply Ordinary. NS 
£50,000 Stock 4% Do, 4% Debentures ...... .. . 
65,000 5 aos South London Rlectric Supply Ordinary... — vo 
79,300 5 58 Weatminster oe Supply er —M 
39,100 Б 4/14 Do. Do. ЛТ 351% „3231 2 6 0 
ELECTRIC RAILWAYS TRAMWAYS, - 
16,000 10 9/0 | Blackpool and Fleetwood Tramways .. . * 
75,000 5 E Brisbane Electric Trams, Investment ek cA 
75,000 5 d Do. 5% Cum. Pref. ............... . . . . . . 
£400,000 | Stock » Do. 44% Deb, Prov. Certs. . sns ae 
50,000 10 887 Bristol Tramways and Oarriago Ordinary ........ . 
25,000 10 4» | Do. OumulativePreference(fully pd) ............ 
£100,000 | Stock 4» Do, 4рег Оепё. Debentures . 
20.020 10 | | British Columbia Blectric Railway Ordinary | — 
13,600 10 | ¿fo Do 5 7 Prefer: DOA РЕГИ ТТТ ыу 4 
£230,000 40 z^ Do. 1% Ist Mort. Did a es — 00050 
60,000 10 60 Bui Nes Croo, Ord: e йы ал 
60,000 10 6/0 Do. 6% Cum. Prof... . eee 
£360,000 | Stock 5% Do. s per Cent. Perpetual Debentures ү кару, 
тет : 8/0 | Buenos Ayres & Belgrano 6% “А” Оа Prof, ка 
B eee Do. POT PPP PPP ee Pe ee eee OO „% l eee „„ 
2820, 000 Stock 5% Do or Gent. Debentures... 
£120,000 | Stock 57 Do. 57 2nd Deb. St'k Prov. Certa. (all pi. 12 
400,000 1 ү Cape Electric Trams, Shares. . . . .. . . . . . . . 
206, 297 10 2/6 | Oentral Londor Ordinary ..... 
£856,000| Stock | 117 | Oity and South London Hallway Qon. Ordinary 
37,500 10 | 1/54| bo. Ordinary (Nos. 22,501 to 60,00)) ........... 
£150,000 Stock БУ | Do. 6 por Cent, Perpetual Preface (1891) .. 
£200,000| Stock 5% Do. (1898) ...... PEET 
£244,315 | Stock 47 Do. 4 per Cont. Perpotual Debsntare . 
60,000 10 | 6/0 | Dablin United Trams. (1895) Ltd., Ordiuary . 
59,987 10 е/0 Do, брег Cent. Preference ............ 3 
£300,000 100 js Do. 34 рэг Cent. Mort. Dabs. rod, . | 
20,000 5 | d Electric Lgt. & Traction of Australia 6% / Cam. "Pee. 
20,000 10 | 74% Imperial Tramways Ordinary. . . . . 
10,000 10 6% |t Do. 6 per Cent. Preference . . . . c 
£300,000 Stock 44% Do. 4} per Cent. Debenture ....... us 
30,000 10 1/3 | Kidderminster & District E. L. & Tr'ot^n 5% Pref, 
37,500 10 84% | Liverpool Overhead Railway Ordinary sse .... XI 
10,000 10 5% Do. 5 per Cent. Preference .....„....е........хЧ 
£125,000| Stock | 47 Do.  4perOent. Debentare ....., 
$350,000 | 21,060 | 5% London Street Rly. (Ont. ) ist Mrt. 6” Dbs. (re d. E 
&328,744| Stock | 3/4 Lond. Utd.. Trams. 4% lst M t. Db.3tk.Prv.Crta.(fllypd)| 
,000 100 | 5% | Montreal Str't R'lw'ySt'ri'g57 Morr. SOLON] | 
£140,000 100 44% Do. Sterling 44% Debentures (1922) . Kon 
24,000 5 ге New General fraction Ordinary ... 98 
60,000 5 6/0 | Do. 6 per Uent. Cumulative Preference — 
4,000 10 s Oldbam, ree] and Hydo Eloc. Tramway Ord...... 
4,000 10 6/0 Do. Spar Cent. Freference . . . . . | 
13,334 10 „ | Potteries Electric Traction Ordin 200000 00056008 ««000 
20,000 10 5/0 Do. 5 per Cent, Cumulative кеев, — | 
£175,000 Stock 87/0 Do. 44 per Cent. Debenture Stock. TM 
À £540,000 Stock i 3% | Waterloo and City Ordin: ALY e. m^: HIKS IT 


Previous Price | RATE PER Bustness Dons 
Wxzx'sPnarcz,| Wednesday, Orr. "Югтгракр Don. Опвтхо WEEK 
MAR, 6. Mar.13. | Үгкгркр, Enptna MAR. 13, 
| & s. d. Highest | Lowest 
70 75 13) HA 171 - - 
13 1 ..4 "ТЇ LII] 
100 Tu 10 11 | 4 110 * on eve 
101 104 101 104 Л" г] ese ose un 
7 8 7 315 0 2 7 711 
9 3 a 817 9 | Marchand September Sił EN 
6 ? d * ax 4 os 
9 1 Pg 1 | 4 8 1 | February = August 104 91 
Hi 51 5 91 3 18 3 53 * 
6 64 6 64 4 12 4 March . — — 9 3 IM see се 
103 112 109 112 4 0 4 | Juneand December... 110 өөө 
er 110 100 ^ 4 T ч evel and Ooctober...... z^ 
F 7) 7 ы 414 í т and A t i 
13 140 13 li 4 5 9 January and July... sos - 
121 147 122 127 318 9 | June and ES Же oon 
101 103 101 1¢3 А 102} 10% 
8 a 7 93 203-4 si 74 
114 19% 11 194 416 0 Marchand September * эле 
106 109 106 103 & 8357 ^ n d 
5 6 Б 6 LIII | LII LLL LII 
7 Б 7 8} II | m] on ove 
10 11 10 11 415 5 EE m * 
6k 7 64 7 Í 4 2 7 January and July...... s.: oe 
108 105 103 105 | 816 2 ed 8 e 
14 2 14 | Ф? aa «id * 
4 5 4 5 воо ке 8i өөө 
98 101 91 101 3198 3 Mar.,J Bept.,Dec. гер soe 
12) 133 PEE MERI April and October...) 13 » 
7 5 - . eee see oo 
110 118 110 ug 819 8 | Juneand December ... — - 
98 99 96 99 310 8 T 93 age 
15 16) d 18 E] 4 10 March 222 821211 ТЕО LII] eee 
5 65 s 6 E 16 n se sie - 
T g ? 6 ee eee 
ev* n" | e" n" „ January and July... ic aw = 
165 1*5 20) 220 812 9 April and Ootober » eee 
10] 105 103 105 4 7 5 165 өөө 
14 15 14 15 416 8 EE VAN ip 113 14} 
8i o 84 9% 813 8 ы * 2 = 
93 101 93 104 8 9 4 | - бее ove 
2 2h 3 ved | vee 21 eos 
80 90 80 90 4 10 11 = k өөө 
2k 3} 2} 33 4 өөө 
12 13 12 13 4 0 9 | Marchand September 1211 12,4 
12 13 12 13 ve eee .. ee 
14 15 14 15 4 6 8 - eee eee 
21 3} T ove 8i - 
43 45 bk S — ese 
99 11 "e A 100] - 
24 24} 24 24 3 4 0 | February and August s. - 
10% 101 10} 10 315 4 5% - - 
* ия, 115 ue з 6 1 | February and August ove (es 
в ? 6 К — es 2А 
9} 10} 9 il 417 7 | May and November ... — ove 
937 1007 03% 109% M | abs 99} Fa 
111 12 115 12) 416 0 February and August 1? 124 
120 123 12) 123 4. 1^4 өөө 122 1214 
5 5} 5 53 5 14 3 - Sys 5 
1 5 4} 5 II [IJ 1 „ 
04 107 104 107 413 6 eee “* 
96 £9 96 99 6 1 8 ses 93 96] 
11 2 xd 1; o 
9 91 8} F 219 6 | June and December . 9t | 9 
43 £0 46 {0 210 0 | Fobruary and August 43} 48 
4 5 4 6 T m) » ove ose 
132 137 131 137 313 0 | 90 50 él Эх 
22 127 122 127 818 9 M s "e 
115 12) 118 120 3 16 11 May and November... 110 EX 
12 13} 1? 13 5 0 0 a ө e 
15 18 15 16 3 15 0 ove ove * 
102 105 102 105 "ТҮ III ot oe 
4 } 5} 4 { } ... ... ... [II] 
23 21 3 23 312 8 March and September eee oe 
144 15 14 15 3 13 8 з * LII LIII 
112 114 112 114 3 18 11 | January and July өөө eee 
T 10} | TY: May and November T ove ee 
73 8 11 8 113 February and August өөө - 
13 13] 13 13} 3 15 6 211 , eee eee 
102 10 102 104 317 2 January and July 
100 102 100 102 418 0 - 1023 102 
101 103 101 10} 285 " e$ өөө 
102 101 102 101 4 16 2 oe tee m 
102 104 102 104 6 ‹6- 7 - à ove 
8 4 31 3} eee oor .. see 
41 5} d 41 5t 6 0 0 May OCOD А021 IIT IITTTTI eee cee 
"Т TI eee | February and August | TI LII 
ee eee mI [IT] [1] *- se. 
114 124 113 123 i» «ce 13 ete 
10 11 10 11 41011 | February and August - oe 
107 109 107 109 . ; re or 
93 96 1 98 96 3 2 6 Juus and December 8 | өң 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 


„ | Амосит Б | Pasviovus Price Rare РЕД 0 
аат ОР — | MAME. | wert Pa Peros, | Wodapsday,| _ Onr, Югттовир Den. Dyno Wer 
*| Suar. e rr. AI. &. | Mar 13. Erf.. | erro Mas. u. MAR. 6. Mar. 13. | Tin. Byprxo Mak. 13. 
mamol e d Lee Direct morph ay Mor De м)... 9 ш | m ш | E js Highest | Lawes 
p % January 00-00 ooo ее 
35,000 10 eee Amason Те h. 20000 00000 00000 00000 0000 009900009 0000070. > eee 5 ees e eee June and poder iiy эе эе 
22587720 8 = 15 по. 6 er t. Debentures *e0909 00000000 0000-0. " i E г; 6 з 11 Feb., Ma “А K 53 5% 
боо / o. Am u.. 0000-00600 · 00600 00 00000000000 000 000 600 000 600 . T] e ov. 
82,088,040 Stock 80/0 Angio- Е Preferred es690-»0000 00000 60000 00000 000600200000 гә? 96 03 95 97 6 8 Ы oe , is i 97 03 
&3,088,640| Stock | 5/0 Do. Deferred . ...« pum mem ннен + | _ 9 s} 8] 314 8 8j 81 
200 $100 yi {Commercial Cable Сара Stock . . .. 165 175 145 175 412 3 Jan, J Apr., fus dx 9 
41, 741-039 Stock 4 Do.  4perCent. DE Stock... e soo| 102 104 103 10 3 16 11 РА 104 102} 
16,000 10 5/0 Gain Submarine Ordinary ы :00 900 111112 ЖП eee eee 7% 8} 71 81 6 9 ` 5 Februaryund Augurt . 7 pr 
10 10/0 Do. Preference 10 per Oent. 000 000000000 %% %% OF 16 17 16 17 6 17 8 eos own 
13,000 б 2/0 | Direct Spanish Ordinary . . . sss s . 2 4 3% 4 | 4 8 10 Aprif'and October. .| . ps 
6,000 6 40 Do. 10 per Cent. Oumalative Preference ... .. 9 10 9 10 600 sse — 
890,000 50 7 Ро. = 4 per Cent. Debentures ses enne 000500 006 +00 000 te 1027 104% 1007 104% 4 6 7 January and J M эое ce [III see 
60,710 20 8/0 | Direct United States Cable . ., .. 912 1 92 10 616 7 Jan., Ар Apr., July, Ost. 10 9 
8108 300 100 X | Direct West India Cable 47 Rg. Db. (within Nos. 1 93 102 99 102 4 8 8 | Juneand d December ... "PE ERU 
24, 000.000 Stock | 35 Bastern Ordinary we eee eee [60 1, 200) (red.) 144 14) м. М) 21 1 |Jan, Apr., July, Oot.| 143 
41.26, 888 Stock 17/6 Do. Zi per Cont. Preference Stock r 94 97 9t 97 312 0 951 9 
41, 2, 06 Stock 4 Do. 4 per Cent. Mort. Deb. Stock (red.) . 118 117 18 117 8 9 0 | Mey and November. 115 ,18 
350,000 10 3 Masters Extension . 131 lt Mi Mi 414 11 Jan., Apr., July, Oot. ud 14} 
50,000 10 225 Do (Noa 29, 001t0300. .000) 2 3pd. ia^ dat @3pm,ali pd 13 14 131 ці N 1t п 
320, 000 Stock 4x Do. 4 per Oent. Debenture Stock . 110 116 111 116 3 9 3 | February and August 113 110 
300,000 100 4 *Hastern and 8. African 4% Mort. Deb. 1909... .| 99 102 9) 101 3818 3 Fobruary апа August 10) ове 
$200,000 35 4 Do. 4 per Cont. Mauritius Sub. bebe. (red.) 10L% 10417 101% 101% 317 8 | May and November .. ja БЕ 
180,327 10 1/3 Globe Telegraph and Trust . . . . o. eee eee eee 9 { 10} 1 10} 5 2 5 | Jan., Apr., July, Oot. 107, | 
190,043 10 3/0 per Cent. poche eim quie nee. oit 152 14 15} $13 8 15 18,3 
160,000 10 6/0 Gear Northern of Oo —— * 32 81 33 81 3 18 6 January aud July. 6 921 ee 
100 H^ Halifax& Bermuda Cable Mort. Dab (wthuNos. 99 103 99 103 4 9 1 | June aad Dsoember .. s 5 
17,000 35 12/6 | Indo-European ........... seeso.esnco seseeLL to 1,202) rad | 4 st 47 51 1 110 | May and Novemosr 4) 47 
4100, 000 100 % London Platino-Brazilian 6 per Oent. Debs., 1924 ...| 103 106 103 106 6 13 2 | March and September -— oon 
4100, 000 100 4% | Pacific & European Tel. 4% Guar. Debe, (red.) ... ..| 99 102 99 102 318 6 | Jane and Dacember .. ө — - 
11,839 8 4/0 Reuter’ 8. 0000 000020 s0»20c00990,08000€0090000000020000G 00000 09008 ve 71 8% 71 Ө 4 14 1 April and October. ов •60 600 zd 06 
8,391 $100 Oert. ex Submarine Oables Frust eee 00000 «00009 00200000998 124 13) 121 13) 4 14 0 200 .0@ 
16,600 10/0 eee West African Telegraph .. 0006 о0000 о0000 50000 00000 «0009776 N N 2% 8% 4 9 3 December, and Jul eee edo 
2171,100 100 6% Do. 5 per Oent. Debentures (red.) 00000 гегев eer 97 100 97 109 5 0 0 March hand Beptembe eee 00 
90,008 35 eee Wert Coast of America 00000 66808 00000 s*000 »0009 eee ee i i 200 „өө Мы 
8160,000 100 E * Do.  4perOent. Daebentures . . o . e . 9) 103 93 103 8 1; 6 [ January aud Jul - T 
$8,331 10 . | West India and Panama . . oc . ee eee eee eee i $ ate May = iiir M n 
34,563 10 6/0 Do. 6 per ent. lst Preferenoe . ee 6 7 6 1 8 11 6 6} el 
4,669 10 6/0 Do. 6 per Cont. 3nd Preference ...... ...... 0 .. б 7 5 6 11 6 5% 5% 
290,000 100 БУ |* Do. брег Cont. Debentures ..... ................. 103 106 108 106 4 14 4 Janus пату эл and Jul i 
307,990 10 3/0 Western Terent (sie. BrsilnS'bm'rine) ......| 13] 14} 131 14 418 $ une — lil 11 
£756,000 100 6% Do. t. Debs. (2nd Series, 1906) ...... 101 10а 101 101 418 2 Fans and D — — 
£348,777 | Stock 4x Do. ( per Cent. Deb. Stock (rad.) , e e. . 103 106 103 103 316 2 ө - 
TS Ра TELEPHONES. Е : i i 
4/0 OhiH Telephoue (fall paid) .. „оге es bee ess cone 3 14 4 fJAugust . 00-60. .0 00 200000. а eq 
эмас! 10 | 3% Consolidated Telephone Ооо. aud йай о 0) 3/6 23 2% | 1013 2 | Aprilend Gotober a7) 2 - 
71,690 1 E Monte Video Telephone Ordinary 000000 50000 20008 орозо» 4 { t 6 0 0 November 000200 RL o KII . 00 0 oos 
86,493 1 10 По. 5 per Ое, Preference 000 % cere e® +0000 оо о00 1 1 6 0 0 eo one = 
690,000 $ 2 6 National... s049099020600-:0090:02080*00 99-00000*00900*00000*00400 000 3 33 3} 3; 7 17 2 February and August 3j 3 * 
15,000 10 6/0 Do. 6 рег Cent. Cumulative lat Preferenoe..| 11 14 п 13 112 4 se ә (0184 1; 
15,000 10 6/0 Do.  6perOent.Oumulative3udPreferenoe'..| 11 18 п 18 412 4 ә m 117, — 
000 5 8/6 Do. 8 per Gent. Non-Camalative 3rd Pref. `. 4 4 4 4] 5 6 3 e sa 414 4} 
TEN 5:000 Stock * |* Do.  Debenture Stoo per Oent. (Fed). „| 94 97 92 95 $14 3 | Jane aad December .. 953 94 
1,504 1 0/6 Oriental . c sesse «оен —— — ц 1 5 8 9 Spr pad Oetober...... ~ —— 
58,000 5 2/6 United River "láte | *0009*99 өөө» cose 000 000000 000000 500 500000006 - 4 5 4 5 7 0 0 b 4 MT 
000 3/6 Do 5X amalative Pret... . .. «....... ae 4 52 4i 5} 415 3 Ta and ene - 
£179,947) ` i took 5% |+ Do 6 Gent. Debentuare Stock (геа. /......... 103 103 108 les 414 9 | June and December ... re 103} — 
ELECTRIC MANUFACTURING &o.. COMPANIES. 
70, 1 6d. Allianoe Electrical Co. 57 Cum. S ^ 1 1 [i 1 Ы 0 0 eee 00 eee 
125, 1 | sid. Aron Electricity Meter 6% Cum. Pref, %% 06 0020000 0006 1 B th н 7 8 3 Магоһапа september өө 0 
— 85, 1 „ British Blectric Works Oo. Ordinary .......« ice iie]: sa * 1 фа e "NN — — 
50,000 1 p Do. E per Dent. Cumulative nose te. 14 їч i " а - - 
850,000 100 4x |. Do. t Mortgage Debentures ....„...„.„..| 85 90 85 90 5 0 0 e — 
70,000; 5 10% | British Insulated Wire Ordinary. . . 10 lt 10 11 6 16 4 | July and. February T T ove 
70,000 5 8/0 Do. брег Cont. Preferenoe ....co-c..ccce-csove , SF . 9i 6 ei 416 0 | January and July. i = 
100,000 5 30 | British Westinghouse 6% Preference ...... ...« ce $ 1 6 600 — — 
Tg : 1/23 Brash BEL рый er #99008 00000: 005000060 *0909 «0 1 ц 1 ц 6 8 5 Beptember 00000000 20000 ove 06 
3 . "өө е | ра 954 *05000000000000 МУ 000000040000000000 00 99.20 seo “во oe eee еса see 
Te : 1/22 Dr Zl paid Cent. Pref. Non-Oum. % s0900* 2} 28 2] 23 6 8 90 zrt v 
[] өөө 0. ry · %% er T eos 6 ooo coe soo j . 
£125, Stock Do. 4 ome O Perpetual lst Deb. Stock ..] 103 108 103 108 4 3 2 | Merchand Seotember oe © eve 
4125,00 | Stock 2 Do. tual znd Debenture Stock .. . . ... 101 103 101 103 4 7 5 | JanuaryandJuly....| + i 
,000 5 5/0 | Oallender's Cable Construction Ord. .................. 15 16 16 16 413 9 m s Lith 15} 
‚000 5 2/6 Do. 6 per Cent. Oamulative Preference .. ..... 54 6 54 6 434 өэ 70 576 EZ 
£90,000 | Stock 4X рт Oent. lst Mortgage Deb. (rei.).. „| 109 113 100 113 $1919 | November and May... T^ гы 
450,000 1 0/9 Out er Alkali Со. (fully paid) .....,............ 1 ц і 13 7 2 3 oo ose е 
£150,000 | Stock 43% Do. 447 First Mort. Deb. (red. . | 9 97 95 98 412 0 Е "744 кз 
‚000 1 0/7) | Ohadburn’s Ship p Telegra sh Ordinary ........». 1. TER И 6 10 0 March... . . oc — 
60,000 EUM on Do. 6 per Сеп alative Preference ....„ 1 lt 5 6 8 ove — — 
— 68,000 3 ĩ (—1 Orompton and Co. (Nos. 1 to 64, 00)) . . . . o. 3 8 8 32 6 0 0 | January and July... . * = ove 
£100,000 100 b Do. Oent. F'irst Mortgage Deb. (red.).. | 100 108 190 108 417 6 se 10 et ove 
, 1 0/7} | Davis and T mmins 6 per Cent. Сао. Pref. .... i 1 1 1 6 0 0 > oe — 
99,261 5 1/6 | Edison & Swan United (** A Shares) (£3 paid) . 1 2 1 2 9 0 0 | February and August vee — 
17,129 1 $ 2/6 Do. 25 paid)... „%% e 3 4) 4t 6 13 4 79 20 + 000 * 
038| Stock 1 Do. Cent. Mortgage Deb. Stoob (red. yo 83 90 88 90 4 811 | Jano and December... £9 — 
4100,00 Stock | 28/43 Do. 5 3nd Deb. Standing Prov. Certs. (all pd)| 96 10) 96 100 vis - - өз 
85,5 . 5 2/6 Sdmandson s Electricity Corporation Ord. .......... 43 51 41 5i 8 110 | На!-уеагу............... 415 m 
£75,000 | Stock 44x 4j per Cent. First Mort. Deb. (red.) . :03 106 103 106 4 51 | — 1045 im 
112,100 1/2} шесе OonstruotionOo. (Limited) sosse o li 24 1 2} 5 13 2 | January and July... .. 3b — 
25,000 3 2/93 Do. 7 per Oent. Cumulative reference . «000000 35 9 2 8 4 18 4 Jul 000 0002002000 600000 000000 eee .е% 
6182,500 | Stock 4% Do. 1 per Oent. 1st Mortgage Deb. (reds .s | 101 104 101 101 $1611 | January and July... ., ese eco 
110,060 1 .. | Giffre Electro Ohemical an | Power Co. Ord . .. i ase — T - 
$0,000 6 4/0 | Henley's ^4) per Goat, Pre Ordinary . . . о...) 16 17 16 17 4 9 8 | February and August 163 1 
000 3/3 Ро» per Cent. Preference _................ 54 6 53 6 3 15 0 RE sts M 
£50,000 | Stock 44% Do. per Cent. meta tat Deb. .Biook (red. ) — 107 111 107 111 411 s9 " ees — 
0,000 10 15/0 India Rabber, d Gutta P ee e . 20] 214 21 22 410 11 31 2)} 
‚000 100 4% Do. r Cent. lat Mor: Deb. (red.) .. өе» LOL 104 103 105 817 4 Maroh and Sey September s sis 
350 12 30/0 Telograph nstruction and Maintnce. ..........| 33 43 33 42 5 0 0 | March and July... 10] 301 
£150,000 100 4 Do. Мал: Oent. Debenture Bonds, 1999... .| 101 lot 101 104 317 0 | January and July. n - 
25,000 | _ 5 4/ Do. nufaotcring Ordi F E 11 12 5 8 4 ВЯ 11 ose 
30,000; 5 | 3 | ро Sper Gent. ataclative Predera ens] 5 o 6 8 |434 i D: n 
30,000 5 5/0 Willans and ie Robinson O 70000001 12 11 12% 416 0 | April and October...... 12 ote 
,000 8/0 Do. Qent.Oumulative Preference .........| 61 7t 7 43 9 - )» -— - 
£100,000 | Stock 41% Do. 1 per Cent. let Mortgage Debentures .' 105 107 105 107 4 0 0 | May and November ... - — 
* 


In calculating the yie on this ndan Steel Exchan has been made for accrued interest, but not for redemption. 
| t Thé Londan Stock Exchange Committee refuses to quote these, 
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To obtain the best results with ARO 
ieu use the BEST CARBONS. 


> CONRADTY CARBONS 


E are recognised throughout the 
World as THE BEST. 


Stock Kept by 


Messrs. CROMPTON & CO., Ld., Chelmsford & London. 
Messrs. JOHNSON & PHILLIPS, Charlton, Kent. 


SLOAN ELECTRICAL CO., Ltd, 
E 15, Fore Street Avenue, London, E.C. ` 
s MEIROWSKY & CO., „ъс, 


1 Е [] П MICA in original BLOCKS or SHEETS or Cut to Shapes for COMMUTATORS, &c. 


MANUFAOTURERS OF 
MEGOMIT in SHEETS for COMMUTATOR INSULATIONS, MOULDING PURPOSES, &c. 


OOO юса conmoraror rics ma QUAS N у у NX —7 
ОООО юса AH Ms TUBIS, — NC 7 EA wv 
ООШ TROUGHS, ао, MICA CLOTH & PAPER. = 9 үу 


OLE AGENTS ЖА UNITED KINGDOM: 


GEORGE SOHULTZ & CO., оо, Cannon St., LONDON, Е.С. V "y 


Telegraphic Address : Meirowsky London: Telephone No. 5931 Bank. 


The BEST and MOST PERFECT WIRE-COATINQ MACHINE is 


ager Bros.’ Automatic Wire-Goating Machine. 


AWARDED, Exposition Unlversel Paris, 1900, 2 GOLD MEDALS. 


PATENTS: таар: ERMIN T Nos. 107 and 116. AUSTRIAN PATENTS, Nos. 2,794, 2,795 and 3,040. 
us RMAN р. R. G. M. ENGLISH PATENT, No. 7,776. 


DEMUTH BROS., 


Foundry and Machine Works, VIENNA, Linzerstrasse 141-3, AUSTRIA. 


SPECIALITIES: MACHINES for TWISTING WIRES, SINGLE TWIST 
and CABLE MACHINES for TWISTING and COATING WIRE OABLES, &c. 
ALWAYS IN STOCK. 

Wire Twisting Machines, Wire LAYING and COVERING Machines. 

E 5 SNS indiarubber Covered Wire Twisting Machines. Armature Machines. 
Mac — i Interchangeable Parts, as Spare Parts, in Stock. Anstallations for Wire Cable Manufacturers. 


ЗОО Machines supplied to the most тк Factories. 
DEMUTH мец invite Correspondence, and hold Letters of Reference to many of the first Firms in Europe using their Twisting and Wire 
Covering Machines, and all up-to-date facilities for Wire Cable Manufacturers of Guaranteed First-Class Workmanship. 


D 
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The ELECTRICAL CO., Ltd. 


OONTRAOTORS TO Н.М. GOVERNMENT. 
Head Offices: 122 & 124, CHARING CROSS ROAD, LCNDON, W.C. 


Telegraphic Address:. GALVANOSCOPE." Telephone No. 5028 GERRARD. 


Fittings Department: 162, SHAFTESBURY AVENUE, LONDON, W.C. 


Fittings Department Telephone No. 2488 GERRARD. 


MANOHESTER BRANCH: | SOUTH CO А 
A, CORN EXCHANGE BUILDINGS, -FENNEL SINE d | 184, NORTH STREET, BRIGHTON, 


Telephone No. 4858 CENTRAL. 


Teleg. Address: CIRCUIT MANCHESTER.” Telephone No, 05986. 


PARIS EXHIBITION, 1900, HIGHEST AWARDS FOR OUR GOODS. 


6 GRANDS PRIX. 


Pnperemeler 


Co 


MEASURING AND TESTING (5; 
INSTRUMENTS. 


Elect. Co., | КИР 
London. 


VOLTMETER. 
500 Amp. The Efect. Co., Ld., 
Kilowatts 


‘Voltmeter Ñ 


E. Co., Ld., 


` Ampere. 
9 Elect. Co., Ld, e 


| 
London. „ 
. 
* 


Suitable for Direct and Alternating Current at any Perlodioity. 


AMMETER & VOLTMETER WATTMETER, Dead-Beat (Movable Coil) & Portable Instrument. 
DYNAMOMETRIC and INDUCTION INSTRUMENTS for Alternating Current. | 


TESTING SETS. ELECTRICITY METERS (Large and Small Types). 


All our instruments have Jewelled Bearings, and are of EXTREME ACCURACY, and suitable for ALL FREQUENCIES. 


NEW PRICE LIST, JUST PUBLISHED, ON APPLICATION. 
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| ARC LAMPS. 


RECENT INSTALLATION OF 
J. & P's. Arc Lamps on Tramway Circuit at Bootle. 


EVERY LAMP THOROUGHLY TESTED BEFORE LEAVING THE 
WORKS. 


THE GREATEST CARE EXERCISED IN [THE FINISH OF EVERY 
PART. | 


ILLUSTRATIONS, REDUCED PRICES, and FLC PARTICULARS ON APPLICATION, 


VICTORIA WORKS, OLDSCHARLTON KENT, 


And 14, Union Court, Old Broad Street, LONDON, E.C. 
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BELLISS & MORCOM LTD. 


| TO G. E. BELLISS & 
LONDON OFFICE : 9, Victoria Street. S. W. ENGINEERS, BIRMINGELA NT. 


ат PATENT SELF-LUBRICATING QUICK-REVOLUTION 
ENGINES = ELECTRIC LIGHT, POWER OR TRACTION. 


OVER 190,000 H.P. SUPPLIED OR IN HAND FOR 


MUNICIPAL AUTHORITIES (Lighting & Tramways)— 
St. Pancras, Shrewsbury, Southampton, Bury, Croydon, Chester, Port Elizabeth (South Africa), Wolverhamp-. 
ton, Kingston-on-Thames, Bedford, Ayr, Cheltenham, Taunton, Leeds, Blackburn, sunderland, Gibraltar, 
Belfast, Llandudno, Shoreditch, Edinburgh, Canterbury, Leith, Burnley, West Hartlepool, Bootle, Gloucester, 
Aberdeen, Coventry, Worcester, Rochdale, Darwen, Harrogate, Wakefield, Hammersmith, Woking, na! уон, 
Battersea, Hampstead, Bournemouth, East London (South Africa), Cardiff, Buxton, Bloemfontein uth 
Africa), Tynemouth, Hereford, Glasgow, Bury St. Edmunds кич, Govan, А 
Stirling, Greenock, Beckenham, Hoyiake and Weet Kirby, Middleton, ackney, Grimaby, 
Southport, Halifax, Poplar, Birmingham. 


ELECTRIC SUPPLY GOS. (Lighting & Tramways)— 
Charing Cross and Strand, Winchester, Reading, Guernsey, Carlow, Northamp- 
ton, Hove, Osweatry, Electricity Supply Co. for Spain (Madrid), Windsor 
Blackheath and Greenwich, Colombo, House-to-House Co., London; Crystal 
Palace, London; Bristol Tramways, London United Tramways, Queenstown 
Electric Tramways, Central London Railway, Ventnor, Bromley, Alderley 
ł dge, Salisbury, Montrose, Brechin, Newcastle. 


| TRACTION— 

| Gore | — i = == Waterloo and City Railway, Metropolitan and District Railway, Hull, Black- 

MU Uo ct x ME „ burn, Plymouth, Isle of Thanet Light Railways (Blectrich, Sunderland, 
= £ ——— Wolverhampton, Bury, Belfast, West Hartlepool, Bootle 

Aberdeen, Rochdale, Darwen, Waterloo and Baker Street 

Railway. Great North of Scotland Railway, Tynemouth, 

East London (South Africa), Russian Bailways. 


Large numbers of these Self-Lubricating Engines have 
also been supplied to the British and other Govern- 
ments, the principal Shipbullding, Engineering and 
Steel Works in the United Kingdom, to Railway and 
Steamsbip Companies at home and abroad, and to 
many Public Institutions. 
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Established 1852. 


—— d Tel hic Address: 
Representing our EC/10 STANDARD ENGINE, 250 B.H.P. “BELLISS, BIRMINGHAM.” 


— OVER 70 IN USE OF THIS SIZE ALONE. — 


DEAD BEAT TYPE 


EVE 
С 


TRADE MARK. 


Head Office and Works: 


22, Charterhouse Square, 
LONDON, E.C. 


Telephone 1052 HOLBORN. 


MOVING COIL 


AMMETER. Show Rooms: 


ll, Victoria Street, 
WESTMINSTER. 


ACCURATE 


WATTMETERS 


For Low Power Factors. 


ENTIRELY RE-DESIGN ESI. 


THE ELECTRICIAN: | 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, AND SCIENCE. 


ESTABLISHED, First Series (Weekly), 1861; 


Second Series (Weekly) 1878. 


No. 


CONTENTS OF THE 
809 
Meetings of Scientific Societies 812 
Huddersfield Corporation Elec- 
tric Tramways. Illustrated 813 
M. Guarini’s Wireless Telegraph 
Experiments in  Belgilm. 


The Use of Storage Batteries in 
Connection with Electric 
Tramways. By G. A. Grindle, 
M. I. E. E. Illus. Concluded 820 


1,192. [At V.] 


CURRENT NUMBER. 
Insulation on Cables. By 
Mervyn O' Gorman. Шив. 
Continued - ö . 
Board of Trade Electric Light- 
ing Regulations. Continued 822 
Correspondence . sms 
Parliamentary Intelligence... i tod 
Legal Intelligence 
Municipel, Foreign and Genera) 
N E rre rae 


eee .»292990259 eee 


FRIDAY, MARCH 22, 19001. 


Electricity Works Accounts ... 824 | Companies’ Meetings and 
CONDUIT AND TROLLEY ......... 826 Repr. 845 
Contemporary Electrical Science. New Companies, &0. ........... 846 
Compiled by E. E. Fournier City Notes ........................ 846 
DA 827 | Companies’ Share List............ 848 
NOTES. 
—— 9 


Tue second Cantor lecture by Major Can Ew, on “© Electric 
Railways," last Monday, dealt with differences between poly- 
phase and continuous current traction, and more particularly 
with the Ganz aystem of polypbase traction, in which so much 
interest has lately been aroused on account of the proposal to 
use it on the Inner Circle. On this system, as applied to 
railways, very high pressures are used, the pressure intended 
to be employed on the Inner Circle being as high as 3,000 volts. 
Major Олвреу considers that this pressure can be rendered 
safer even than with 500 volts on a third-rail near the ground, 
because the polyphase conductors can be placed overhead, and 
they can readily be protected by short-circuit devices in the 
event of their falling. On the train, the engine-driver and 
other persons are protected from the high voltage by the use 
of compressed air for working all the regulating gear. 
Thus the trolley is raised or lowered, the switches 
are thrown on or off, the motors are regulated for vary- 
ing speeds, and the resistances are adjusted, all by 
means of pneumatic controllers. Gearing is dispensed with, 
though not at the sacrifice of spring suspension—a matter 
for no small congratulation. The motor shaft is hollow, 
its inner diameter being much larger than the wheel axle 
passing through it. Flexibly-connected links convey the 
power from the rotor to the driving wheels. By this ingenious 
arrangement considerable lateral movement is possible in the 
rotor without interfering with its driving rate. In the next, 
and concluding, lecture Major Слвреж will discuss the equip- 
ment and working of a full-scale railway for suburban and 
main traffic on the polyphase system. 


PRICE SIXPENCE OM 
Abroad, $d., or 16 cents, or 900., or 


RzcENTLY we have had more than one occasion to com- 
ment on the procedure of the discussions at the Institution 
of Electrical Engineers, and we desire once again to return to 
the subject, and on this occasion to address our remarks 
especially to those who take part in these debates. Before it 
was the practice to distribute advance copies of the Papers 
several days before the meeting, it was considered a grievance 
that those interested should not have the opportunity of 
making themselves acquainted beforehand with the author’s 
views on the subject under discussion and his arguments in 
support of them. Subsequently, when the distribution of . 
advance copies became a regular rule, it became another 
grievance that time should be wasted on the actual reading 
of these Papers at the meetings, when everybody who wished 
to do so might have perused them beforehand. This complaint 
might be considered more or less justified now that the secretary 
of the Institution offers on the reminder postcards to send any 
member copies of all the Papers regularly. The last two 
Papers before the Institution were on highly technical sub- 
jects, and yet, in spite of advance proofs having been sent out 
in plenty of time in each case, the majority of speakers in the 
discussion prefaced their remarks with the statement that. 
they had not read the Paper—some speakers even seemed 
proud and others highly amused at the fact. The practice 
of sending out an advance copy of a Paper to every member. 
who asks for it is an excellent one, and should tend to 
elevate the quality of the discussions, besides being a saving: 
of time by enabling the author to let his Paper be taken as 
read or to deliver the briefest possible abstract or a few sup- 
plementary remarks to start the debate. But if members do 
not make use of their opportunity to become acquainted with 
the contents of Papers beforehand, the Council of the Institu- 
tion, in fairness to the authors, will unfortunately have to. 
revert to the former mode of procedure and allow the Papers 
to be read in full. 

Tue famous Berliner telephone patent has been the subject 
of another decision in the American law courts, and it seems 
likely to produce an interminable amount of litigation ‘until 
it has expired or its invalidity has been affirmed by the 
Supreme Court of Appeal. Briefly, the history of the patent 
is ав follows :—In April, 1877, about three months before the 
date of Epison’s microphone patent, E. R Berumer filed a 
* vt for a loose contact transmitter, and the actual 
application was filed in June of the same year. A delay of 
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14 years took place or some inexplicable cause, and the 
patent was only granted in November, 1891—i.e., 14 years 
later, and according to American law the patent would not 
expire for 17 years after it was granted. The American Bell 
Telephone Co., in being owners of the fundamental Bell 
patent, had practically a monopoly of telephony in the 
United States until 1898, and since they owned the Berliner 
patent also it appeared as if this company’s monopoly might 
extend until 1908. Whether on this ground, or with a view 
to investigating the true cause of the delay in the Patent 
Office, the Government brought an action against the com- 
pany for the annulment of the Berliner patent, alleging 
fraud in the Patent Office to have occasioned the delay 
in the issue of the patent. After working its way up to 
the Supreme Court of Appeal, this action was ultimately 
decided in favour of the company. 


In the meantime, however, the American Bell Telephone 
Company started an action against the National Tele 
phone Manufacturing Co. of Boston for infringement of the 
Berliner patent, this suit being finally heard at the United 
States Circuit Court in Boston after the decision of the 
Supreme Court referred to above. The hearing of this new 
suit was concluded in November, 1899, but the decision of 
Judge A. L. Brown on the case was only given on Feb- 
ruary 27 last. This judgment is adverse to the patent, which 
it declares to be invalid because at the date of the application, 
June 4, 1877, the invention had not been made which is 
described in the patent as finally issued 14 years later. In 
the course of his judgment Judge Brown says :— 


The original application, by changes purporting to be amendments, has 
been completely transformed into an application for a distinct invention. 
This transformation is of the most remarkable character and was made 
after Epison’s carbon constant-contact speech transmitter was invented 
and described in a printed publication. Such amendment is illegal, even 
if BERLINER had made the invention before June 4, 1877. 

It appears thatin this case the patent lawyer has over-reached 


himself, and this is a warning to patent amenders in this 
country. The judgment is a long and very complete review 
of the case and the patent, even if it does not justify that 
15 months should have been required for its preparation. 
As the Circuit Oourt, however, is only a Court of First 
Instance, the Bell company may still not be satisfied with 
Judge Brown's decision, and the Berliner case bids fair to 
occupy an unassailable position as the Jarndyce v. Jarndyce 
of American patent litigation. 

We are glad to have Mr. НАммонр'в explanation of the 
state of affairs with regard to his electricity supply scheme 
for Dublin. We commented on the situation in our issue of 
the 8th inst., and Mr. НАммонр replies in our correspondence 
column this week. It is by no means our wish to become 
entangled in the complexities of party politics in Dublin ; and 
if, in endeavouring to extricate the truth from this tangled 
web, we have unwittingly done Mr. Hawwoxp any injustice, 
we hasten to express our regret. Asa matter of fact, however, 
the progress of the municipal electricity scheme in the Irish 
capital has not been easy for those outside the circle of its 
promoters to follow ; and judgment on Mr. Hammonn’s scheme 
in its entirety must even now be reseryed until its fuller 
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development becomes evident. Setting aside, on the other 
hand, all fruitless matters of past history, there are, never- 
theless, several aspects of the present situation which cannot 
be regarded as quite satisfactory. 


— A 


Ir is undeniable that Mr. НАлммозхр'з original estimate for 
buildings for the station was about £21,000. Nor can it be 
denied that Messrs. J. and W. Srewart’s original tender for 
£41,074 was the lowest of the four tenders for the buildings. 
Mr. НАммокхр says that the enormous increase over his figure, 
in all these tenders, arose from the inclusion of items not 
included in his original scheme. Were the contractors asked 
to tender to a revised specification including those additional 
items? If not, whence the unanimity with which all have 
ineluded them ? But if they were included, why was the 
Corporation afterwards advised to request the contractors to 
carve down their original tenders; or what, in other words, 
can justify so enormous a reduction as £12,622 on Messrs. 
STEWART's original tender? With regard to the foundations, 
the impression that these were to be reduced, with a view to 
economy, may have seemed justified by the undoubted fact 
that Mr. Hammonp includes £700 for foundations and brick- 
work in his revised list of items probably not required.” 
Certain other items, it is true, are now to be transferred from 
the building contract to other contracts; but we fail to see 
how this is going to alter the matter generally. However, as 
we said before, we await the course of events. 


—— a 


THe recent address of Mr. C. Woopatt, the newly-elected 
president of the Southern District Association of Gas Engi- 
neers and Managers, is interesting reading even for electric 
light engineers, who are always glad to know what their 
friendly rivals think of them. Mr. Wooparr evidently does 
not love electric light, but he confesses to constantly watching 
its progress, and he reproaches electrical engineers for not 
watching as closely the progress of gas lighting. Mr. WoopAL 
has overlooked the fact there is not the same necessity. It is 
electric light engineers who set the pace, and who therefore 
need not look behind at their rival. Gas engineers are apt to 
forget that before the advent of electric lighting the ** archaic 
methods of burning gas," which Mr. Wooparr thinks are the 
limit of the electric light engineer's knowledge of gas, were 
considered by gas engineers to meet amply public require- 
ments. Only when the arc lamp showed higher possibilities 
of street lighting, and the glow lamp a better scale of 
lighting buildings, did gas engineers bestir themselves to 
emulate the new rivals. Mr. Woopatu, nevertheless, con- 
siders London to бе the worst-lit capital in Europe, though 
he is blind to the real reason —the relatively small amount of 
street arc lighting. His one and only remedy appears to be 
“ the high-pressure system of incandescent [gas] lighting for 
streets and open spaces—in short, for every purpose to which 
electric arc lamps were once put." 


aD 


‘WERE ONCE РОТ” is too delightful; the gas engineer, 
forsooth, is to look on the arc lamp as being as extinct as the 
dodo. Thus, ostrich-like, he must bury his head in the sand 
to shut out the inevitable from his purview. Where, may we 
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ask, is this wonderful high- pressure gas system to be seen 
lighting streets and open places where arc lamps were once 
put? Mr. Woopaxt’s son, it seems, has arranged to light 
part of “ а southern watering place” on this system, and this 
* when in operation" may be ‘the first instance of high- 
pressure street lighting done directly from the works." Really, 
the next time Mr. WoopaLL attempts to frighten electric 
light engineers he must do better than this. 


Recent great advances in the distance over which signals 
have been sent by Hertzian waves have raised once more the 
hypothesis of the feasibility of signalling to Mars, Several 
schemes have been put forward; NIxoLA TESLA, for instance, 
has devised a powerful etheric engine, by which he claims to 
be able to perform the feat. It is commonly supposed that, if 
there are inhabitants in Mars, and if they are intelligent, 
they will perceive and reply to signals from the Earth. May 
we suggest an elementary experiment, so absurdly simpler 
than signalling to Mars that our only apology for suggesting 
it is that it affords a ready means for testing whether highly 
intelligent beings are necessarily, or even probably, capable of 
understanding human signals. Of the remarkable intelligence 
of ants there can be no doubt; and it is a simple matter to 
determine whether any given ants’ nest is inhabited. If clever 
ants at a hundred yards distance do not intelligently respond 
to Mr. TxsLA's signals, why should Martians at fifty million 
miles do so? Let Mr. Testa focus his wonderful etheric 
engine on the nearest ant-hill ; let him go to the ant, consider 


her ways, and be wise. 
Фф ено SS — — 


Cable Interruptions. Date of Interruption. 
Latakia - Cyprm June 21, 1899 
Para —Marana m m—— —— ees Mar. 2,1900 
Marseilles— Barcelona.. . ͥ . Jan. 7, 1901 
бао== Виа MOM en Mar. "7,1901 


Radio-Active Material.—-Mr. F. Giesel, in the Chemical News 
for March 15th describes how radium rays cause skin wounds. 
They also cause plant leaves to acquire an autumnal yellow 
tint. The author states that salts, glass, paper, &c., are 
affected, the last-named turning brown and brittle. 


Cables Communication Committee.—A meeting of this com- 
mittee was held on Tuesday, under the presidency of Lord 


Balfour, when evidence was given by Mr. B. T. Ffinch, C. I. E., 


Director-in-Chief of the Indo-European Telegraph Department 
(in London), and Mr. C. H. Reynolds, late Director-General 
of Telegraphs (in India). 


Wireless Telegraphy in Australia.— Mr. Jenvey, electrician 
to the Victorian Post Office Department, has completed the 
erection of the wireless telegraphy apparatus between Point 
Ormond and Williamstown. He will supply a report to 
Mr. Gurr, the Postmaster-General, as to the result of his 
experiments as soon as possible. 


Wireless Telegraphy and the Royal Tour.—When the 
« Ophir” and her naval escort were nearing Gibraltar the 
Niobe was ordered to proceed full steam ahead and open 
up wireless telegraph communication with the fleet at Gib- 
raltar. The signals, which were sent off when abeam of 
Tarifa Point, were received by H. M. S. Arrogant.” 


Large Two-phase Units for London.—An advertisement in 
our issue’this week states that the directors of the Metro- 
politan Electric Supply Co. are considering the expediency of 
adopting larger units, and are prepared to receive designs, 
accompanied by full specification and approximate price 
(erected at their works in London), for complete two-phase 
steam units having an output of from 8,000kw. to 4,000kw. at 


a pressure of 500 volts per phase, and at a frequency of 60 
complete cyles per second, such units to work in parallel with 
the existing 1,500kw. units of the company. As an alternative, 
similar units generating at 10,000 volts may be considered. 


New Telephone Exchange at Hull.—The National Telephone 
Co. has opened a new central telephone exchange at Hull, the 
equipment of which embodies the latest improvements, includ- 
ing the central battery system. This is the second exchange the 
company has fitted oa this system, the first having been at 
Bristol. Underground wires are employed, 204-pair cables 
being used. We published some time ago a complete technical 
description of the central battery system. In this case each 
operator has 17 pairs of plugs and chords, and serves 100 
subscribers. Power is supplied by а gas engine driven 
dynamo. The mileage of underground wire at Hull is about 
6,000, and there are also gver 1,300 miles of overhead wire 
in the area. In connection with this exchange there are 
seven exchanges. 


Electric Traction in Germany.—The Elektrutechnische Zeit- 
schrift for February 7 contains its yearly sammary and 
full statistics of the electrically-driven tramways in Germany. 
On September 1, 1900, there were 99 towns having electric 
tramways against 8з on September 1, 1899. The total 
length of lines in the same time increased from 2,048km. to 
2,868km., the length of track from 2,812km. to 4,255km., the 
number of motor cars from 4,504 to 5,991, the number of trailers 
from 8,188 to 8,962 ; the total capacity of generating plant 
from 52,509kw. to 75,608kw., and the total capacity of power- 
house batteries from 18,582kw. to 16,890kw. Besides, at the 
commencement of September, 1900, 28 other towns had 
electric tramways in progress or definitely decided, with 
821km. of line and 1,053km. of track. Of these 8 had been 
completed by January 1, 1901. 


The late Prof. FitzGerald.—At the meeting of the Dublin 
local section of the Institution of Electrical Engineers, on 
March 7th, Prof. W. F. Barrett, F. R. S., referred to the loss the 
section had sustained by the death of its chairman. In an 
eloquent and feeling speech he said that not only had science 
lost one of her most eminent and brilliant sons, but we had all 
lost a dear personal friend. His was one of the most gifted 
and highly- trained yet modest and unselfish natures, closely 
resembling both intellectually and in character the great 
Englishman, Clark Maxwell, who also passed away at the 
same age and in the prime of his intellectual power. Dr. F. T. 
Trouton, in seconding the resolution, said that what rose up 
most clearly in his memory was the infinite sympathy Prof. 
FitzGerald had always evinced with others in all their ideas 
and plans. He had never spared trouble in assisting those 
who sought his advice, and he had ever placed his brilliant 
genius at the service of all serious students of science. 
Dr. A. Trail, who had known Prof. FitzGerald as a personal 
friend ever since he came to Trinity College, Dublin, having 
also spoken, the resolution was carried in silence. 


The Institution of Junior Engineers' Annual Dinner.—The 
sixteenth anniversary dinner of the Institution of Junior 
Engineers was held last Saturday at the Westminster Palace 
Hotel, when, owing to the unavoidable absence of Sir E. J. 
Reed, the chair was taken by Prof. John Perry. The engi- 
neering and colonial world were both in force, no less than 
four colonies being represented by their agents-general. Most 
of the speakers especially referred to the future of British 
engineering, the general tone being optimistic. Sir Horace 
Tozer, K.C.M.G., agent-general for Queensland, was even able 
to state that Ше colony he represented had not bought а 
pennyworth of engineering material ontside the United 
Kingdom. Sir Walter Peace, K.C.M.G., agent-general for 
Natal, in proposing the toast ‘‘ British Engineering," was 
more critical, complaining from a business point of view that it 
was impossible to obtain goods of a given quality, and that he 
had often to place orders with the United States owing to the 
fact that they could deliver quicker and at a lower price. 
Prof. Perry, in acknowledging the toast, said that we were 
now going to standardise everything, but our chief handicap 
lay in the over-capitalisation of industry in England; and we 
should educate our capitalists to trust the young engineers. 
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Humours of the Wireless Telegraph, —Three ships of the 
King's navy, fitted with wireless telegraphs—viz., the 
% Alexandra,“ Sans Pareil” and Melampus "—have 
recently been anchored near Bournemouth, in the direct path 
of the Marconi signals between Bournemouth and the Isle of 
Wight. Notwithstanding all that has been said in scorn of 
the suggestion that Marconi signals can be intercepted, it 
occurred to someone on one of these ships to see whether the 
thing could be done. The special correspondent of a daily 
contemporary describes the results as follows :— 

They were kept busy, and enterteined by taking in the messages which 

from time to time between Mr. Marconi's private stations on the 
coast. It was, for instance, pleasant to know that the operators at one of 
the stations had enjoyed a cake for their tea, and their generosity in offering 
the paper which surrounded it to their fellow labourers at another station, 
was duly appreciated. 

Sunday, March 10th.—Quiet day at anchor. . . . Marconi’s people 
were busy again in the morning. We hope that the gentlemen mentioned 
in the despatch really did get on well with the girls,“ but from the 
time of the message there seemed to be some little doubt about it. 
By the way, until Mr. Marconi can invent а machine that will promise 
not to telltales out of school, he can hardly expect the public to take 
enthusiastically to the “new telegraphy." As it is now, all that a 
gentleman of an inquiring turn of mind need do will be to pay a royalty, 
set up а wireless installation in his back garden, and in а week he would 
be in possession of all the secrets of the neighbourhood for 50 miles around. 

Obituary.— We regret to record the death of Mr. William 
Henry Axworthy, which took place suddenly, from heart 
failure, at his residence, Wallasea," Barnes Common, on 
Sunday, 17th inst. Mr. Axworthy was born on June 7, 1845, 
and, after completing his education, entered the accountants’ 
department of the Wallasea Local Board. On the formation 
of the Brazilian Submarine Telegraph Co., in 1873, he 
entered its service as accountant, and afterwards was 
also traffic manager. In 1898 he became manager of 
the Brazilian Submarine and Western and Brazilian 
Telegraph Companies, which were merged in the Western 
Telegraph Co. in 1899, and was manager of the London 
Platino-Brazilian Telegraph Co., and secretary of the 
Pacific and European Telegraph Co, from its formation. 
He represented the Brazilian Submarine Telegraph Co. at 
the International Telegraph Conference held at Budapest in 
1896, and was one of the trustees for the staff in connection 
with the Pension Fundof the Eastern and Associated Telegraph 
Companies. Mr. Axworthy was universally respected and 
will be greatly missed by a wide circle of colleagues and friends. 
The funeral service was held at Barnes parish church and the 
interment took place in Barnes Cemetery yesterday. In addi 
tion to the relatives the following, amongst others, were 
present :—Mr. John Denison- Pender, the Hon. А. G. Brodrick, 
Mr, Frank Dawes, Mr. Briscoe, Mr. R. T. Brown (West India 
and Panama Telegraph Co.), Mr. F. L. Robinson (West Coast 
of America Telegraph Co.), Captain Woodcock (Telegraph Con- 
struction and Maintenance Co.), Mr. Slater, Messrs. G. Draper, 
A. R. Hardie, T. A. Bullock and H. St. L. Smith (Eastern 
Telegraph Co.), Mr. W. R. Lyne (Eastern Extension Telegraph 
Co.), Mr. John Cambrook (West African Telegraph Co.), Mr. 
W. Hibberdine, jun., Messrs. E. Steer Hodson, Dover, Oliffe, 
and Beach (Western Telegraph Co.), Mr. S. Collett (Globe Tele- 
graph Co.), Mr. F. Preddle (Direct Spanish Telegraph Co.), 
Mr. H. E. Plank (African Diréct Telegraph Co.), and Mr. G. R. 
Neilson (Europe and Azores Telegraph Co.) The floral 
tributes were very numerous and beautiful.—— The death is 
announced of Mr. Frank Jarvis Patten, whose name will 
always be associated with the invention of the multiplex 
telegraph system and the use of the gyroscope for giving the 
position of a vessel in mid-ocean. 


Atmospheric Limits to the Propagation of Sound.—At the 
Royal Institution last Saturday Lord Rayleigh, in the fourth 
of his course of lectures оп “ Sound and Vibrations, began 
by considering the velocity of the propagation of sound in air. 
With regard to the discrepancy between the determinations 
of that velocity made by Newton and Laplace, says The Times, 
he showed the reason to be that the former assumed the density 
of air to vary with the pressure asserted by Boyle's law, while 
the latter perceived that it did not. It was not very easy to 
answer the question whether sound was propagated without 
loss, the word loss not being here understood as referring to 
the diminution of the intensity of & sound with increase 


THE ELECTRICIAN, 


MARCH 22, 1901. 


of distance from its source. The difficulty of making 
sounds carry at sea was well known ; yet it had been calculated 
that, according to the law of inverse squares, а sound absorbing 
60 m.r. should be audible across the Atlantic. That it was not 
во proved that some factors had been left out of account in the 
calculation. A reason advanced by Tyndall to explain why 
sounds were not freely propagated was the non-homogeneity 
of the atmosphere; he held that it might assume а “ flocou- 
lent ’’ condition, which was a distinct obstacle to sound, and 
he devised an experiment in which the presence of portions of. 
air of different densities was seen to have an effect of the kind. 
But Lord Rayleigh found it hard to decide whether or not the 
“ acoustical refraction ” discussed by Stokes and by Henry was 
not а more important cause. If the higher layers of the atmos- 
phere were colder than the lower, as was often the case, the waves 
of sound would be retarded asto their top portions, and since the 
direction of their propagation was at right angles to their 
vertical height, they would be deflected up over the head of 
the observer. If, on the other hand, the air was colder below 
than above, as happened at night, the path of the vibrations 
would be deflected down, and this partly explains why sounds 
were heard better by night than by day. Normally, also, the 
wind blew more strongly above than below, and, again, owing 
to the retardation of the tops of the waves, the effect would be 
to deflect a sound overhead if it was going upwind, but down- 
wards if it were going downwind. Perhaps, however, these- 
causes did not afford a sufficient explanation, and recourse must 
be had to considerations involving the kinetic theory of gases. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY), March 22nd. 
PxysicaL SocrRTY. 
5 p.m. Meeting in the Chemical Lecture Theatre of the University 
College, Gower-street. Agenda: (1) “Оп the Expansion of 
Silica,” by Prof. Callendar, F.R.S. (2) The Spectreecopie 
Apparatus at University College,” by Dr. E. C. C. Baly. 


INSTITUTION OF JUNIOR ENGINEERS. 
8 p.m. Engineering Question Night, at the Westminster Palace Hotel. 


; : ROYAL INSTITUTION. 
9 p.m. Evening Discouree, by H. T. Brown, F.R.S. Subject: “Some 
Recent Work on Diffusion." 


SATURDAY, March 23га. | 
ROYAL INSTITUTION. 
$ p.m. Afternoon Lecture V. on “Sound and Vibrations,” by the 
Right Hon. Lord Rayleigh, F.R.S. 


MONDAY, March 25th. 
INSTITUTION OF ELEOTRICAL ENGINEERS—NEWCASTLE SECTION. 
Ordinary Meeting at the College of Science, Newcastle-on-Tyne. 


SOCIETY OF ARTs, 
8 p.m. Cantor Lecture III.: “Electric Railways, by Major P. 
Cardew. 


TUESDAY, March 26th. 
INSTITUTION OF ELECTRICAL ENGINEERS—MANCHESTER SECTION. 
7:90 p.m. Meeting in the New Physical Laboratory. Owens College.. 
Paper to be read: Direct Current Generators, by S. H. Short. 


WEDNESDAY, March 27th. 
INSTITUTION OF ELBCTRICAL ENGINEERS—— BIRMINGHAM SECTION. 
7:50 p.m. Meeting in the Physical Theatre of the Birmingham 
University. Paper to be read: ‘Polyphase Equipment in 
Factories,” by W. Wyld. 


THURSDAY, March 28th. 
THE ROYAL SOCIETY, 
4:80 p.m. Ordinary Meeting at Burlington House, VW. 


INSTITUTION OF ELECTRICAL ENGINEERS. 
$ p.m. Ordinary General Meeting. Papers te be read: (1) “The 
Electrical Transmission of Power in Coal Mines,” by H. W. 
Ravenshaw. (2) Portable Electric Lamps,” by S. F. Walker. 
FRIDAY, March 29th. : 
| ErzorRo-HARMONIC SOCIETY. 
8 p.m. Concert at the St. James' Hall Restaurant, Regent-street. 


ROYAL INSTITUTION. ' 
9 p.m. Evening Discourse by the Right Hon. Lord Rayleigh, F. R. S. 
Subject : “ Polish." 


SATURDAY, March 30th. 
ROYAL INSTITUTION. 
8 p.m. Afternoon Lecture VI. on “Sound and Vibrations,” by the 
Right Hon. Lord Rayleigh, F.R.S. 
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HUDDERSFIELD CORPORATION ELECTRIC TRAMWAYS. 


The borough of Huddersfield has had a system of tram- 
ways for many years, but only last month it inaugurated 
electric traction on these lines. The Corporation of Hudders- 
field is to be congratulated on the result, especially as it is а 
second change of system, and such an alteration is more 
difficult than establishing a completely new installation. 

Huddersfield started with a horse system of traction 
in 1882, when. 10 miles of track had been completed, but 
weg ds this to steam in 1893, and by 1898 28 miles of track 
had been laid. In the latter year the question of electric 
traction was considered by the Corporation, and in September 
the borough engineer, Mr. K. F. Campbell, M.Inst.C.E., was 
instructed to prepare a full report on the proposed undertaking. 


HUDDERSFIELD 
ELECTRIC TRAMWAY SYSTEM. 
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were prepared by Mr. Campbell, with the assistance of the 
Corporation’s able tramways manager, Mr. J. Pogson, 
M.I.M.E.; they were then submitted to Mr. Н. F. Parshall, 
M.Inst.C.E., and after having been approved by him the 
work was immediately put in hand. | 

The site of the power-house is about 1 acre in extent, andi 
stands on the River Colne, from which water is obtained for 
boiler and condensing purposes, and this water is found very 
suitable on account of the soda from dye works 5 the 
river; it will be in a most central position for the oompleted 
System ; it was already the property of the Corporation, used 
previously for a refuse destructor, and the chimney is 
utilised for the new tramway station. 
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HUDDERSYIRLD: МАР OP Tramway SYSTEM. 


The report was presented to the Tramways committee on De- | 


cember 12, it was adopted by the Council on February 24, 1899, 
and it was resolved to proceed forthwith to electrically equip 
the Lindley and Outlane routes. It had been proposed to equip 
at first only a small section and generate the necessary power 
at the Corporation electric light station, but Mr. Campbell, 
the borough engineer, was strongly opposed to this, as he 
considered the existing station not suitable for the complete 
scheme, and electric traction was too far advanced to neces- 
sitate its trial on a small scale. Under the Act 1899-1900 
powers were obtained for the construction of 193 miles of 
track outside the borough, and 84 miles within the borough, 
making an aggregate of 51 miles; at the same time the 
Corporation obtained running powers over about 8 miles in 
the Linthwaite district. The necessary plans and specifications 


The buildings, which have been erected from the designs of 
the borough engineer, are constructed in Yorkshire stone, 
with ashlar facings, 5 of a turns mur ne 

lazing to thoroughly light every of the buildings. е 
и tres from n but have a substantial and 
workmanlike ap ое. 

The boiler-house has its entire frontage to a new street 
constructed between St. Thomas's-road and the River Colne ; 
it is 107ft. in length, 59ft. wide, and 28ft. high to the square, 
and provides accommodation for eight boilers. Opposite to 
each boiler is an arched opening in ashlar, with wrought label 
mould over, and formed of sufficient width to permit of addi- 
tional boilers being introduced without interfenoe with the 
structure. The inside is lined throughout with double-pressed 
bricks; the roof is of slate, in two bays, with skylights 6ft. 
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wide on both sides of each bay. The apex of each roof is 
finished with continuous louvred openings for ventilation ; the 
flues, &c., are lined with firebrick, and the front of the boilers 
is walled in white glazed brickwork. The flooring to the 
front of the boilers is finished in cement with polished granite 
face. The chimney shaft is circular in plan and 225ft. high, 
built in brickwork and finished at the top with a neat moulded 
stone cornice, supported by shaped and moulded corbels. 

The engine-house is built alongside of and parallel with 
the boiler-house ; it is 180ft. long, 42ft. Gin. wide, and 85. 
high to the square; it is lighted by 12 windows, each 5ft. 
wide and 15ft. high. The building is faced inside with. white 
glazed bricks, with three courses chocolate coloured at dado 
height, &nd the projecting buttresses and arches which support 
the moulded stone string carrying the travelling crane have 
bull-noaed angles. The roof is of steel construction, with a 
skylight running along each side for the full length of the 
building, three 
ventilators are 
fixed in the ridge, 
and the roof is 
covered on the in- 
side with dressed 
boards, with 
mouldings planted 
round to form 
panels between 
the principals. ^. 

The car sheds, 
which practically 
occupy the re- 
mainder of the 
site, provide ac- 
commodation for 
some 25 cars, and 
are constructed 
entirely of steel, 
thé roof being in 
four bays, suppor- 
ted on wrought- 
iron posts and neat 
lattice girders. 
They are entirely 
lighted from the 
roofs by means of 
skylights, and 
the ceilings are 
boarded; an in- 
spection pit has 
been formed be- 
tween each set of 
rails to allow for 
a thorough exam- 
ination of the cars 
when necessary. 

Stand- pipes and 
connections have 
been arranged at a 
convenient points to facilitate the washing and cleaning of 
cars, and the whole of the sheds and yard have been paved with 
8in. local stone setts laid to proper falls and suitably drained. 

The engineering equipment was undertaken by Messrs. 
Greenwood and Batley, except for the electrical equipment 
of the Paddock апа Orossland Moor routes, which were carried 
out by Messrs. В. W. Blackwell & Co. | 

Three boilers have already been fixed. They dre of the 
Lancashire type, and were supplied by Messrs. Taylor & Co., 
of Marsden, and they are 8ft. біп. in diameter and 80ft. long. 
The flues are 3ft. bin. diameter, éach being fitted with five 
Galloway tubes, and are constructed for.a working pressure of 


' 180lb. per square inch. The furnaces are fitted with Vicar’s 


~- 


mechanical stokers with special clinkering nozzles to allow 
the clinker to be broken while the furnaces are working. The 
coal is at present carted to the power station three times a 
week; but a coal shed to hold about 600 tons is going to be 
built shortly as a stand-by in case of emergency. About 42 
tons are consumed per week, the trams not running on Sundays. 


HUDDERSFIELD: Visw OF COMBINED PLANT. 


After weighing it is tipped into a pit from which it is raised 
by an elevator and deposited in the conveyor, each boiler being 
fitted with hopper and automatic gear. The whole arrange- 
ment is driven by a Greenwood and Batley 10 B. n. 2. motor, the 
motor also driving the economiser scrapers; it is arranged so 
that it can be driven either from the main generators or the 
station set. Each boiler is fitted with a 88-tube Musgrave 
superheater, and a 96-tube Green’s economiser, and the feed 
water is supplied through duplicate piping by means of two 
Blake and Knowles pumps, each pump being capable of 
supplying 3,000 gallons of water per hour. 

The whole of the steam piping is in duplicate, and is 
arranged that any part of the steam range can be cut out 
without shutting down a boiler; it is lagged with magnesia 
sectiong and drained by Lancaster steam traps, Geipel steam 
traps being used on the engines. The pipes from boilers are 
Тіп. diameter, the main range pipes are 10in. diameter, 

and Hopkinson’s 

valves are used 
throughout. 

Two vertical in- 
verted cross-com- 
pound condensing 
engines bave been 
erected; they were 
manufactured by 
Messrs. Musgrave 
& Sons, of Bolton. 
The high-pressure 
cylinder is 174in. 
diameter, the lów- 
pressure — 85in., 
with 8ft. stroke. 
The engines are 
rated for 520 1. H. p. 
with а maximum 
of 650 r.n.». at 90 
revs. per min. and 
150lb. steam pres- 
sure; they are 
fitted with Mus- 
grave patent auto- 
matic cut-off gear, 
and are designed 

for working con- 
densing or non- 
condensing. They 
are provided with 
adjustable forced 
lubrication, and 
all the parts are 
supplied by two 
ram pumps on 
each side of the 
engine. Onepump 
is coupled to the 
neck.and eccentric 
ur rings, the other to 
the crank-pin, crosshead-pin, and side block; but, if neces- 
sary, both pumps can be coupled to pump the oil through 
one main pipe to the various parts. The valves are of the 
Corliss type, double ported, the high pressure only being 
coupled to the governor, which can be regulated to vary the 
speed whilst running. The fly-wheel is 18ft. diameter, with 
10 tons of metal in the rim; on starting up an auxiliary 
engine is employed to bar it round, the barring engine making 
1,055 revolutions to one of the main engine, and is fitted with 
automatic throw-off gear. The air-pump is 24in. diameter, 
with 14in. stroke, the suction pipe dipping into an open 
culvert which runs the full length of engine-house in the base- 
ment. The condensers are of the injector type, giving a 
vacuum of from 26in. to 27in., and the injection water return 
pipes are laid alongside of the exhaust steam pipes at the top 
of the culvert, and discharge to the river at a lower level than 
the intake, the whole arrangement being made sufficiently 
large for a total flow of 3,000 gallons per-minute when the 
station is completed. 
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The dynamos are of Messrs. Greenwood and Batley’s multi- relieving the shaft of any strain. The machines are designed 
polar pattern, over-compounded so that the pressure is 500 | to carry an overload of 25 per cent. for half an hour and a 
volts at no load and 550 volis at 875kw: : the armatures have | temporary overload of 40 per cent. without sparking. They 
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slotted'core, internally ventilated, and is situated between the | stood a test of 8,500 volts altŠrnating, and after. a 12 hours’ 
high and low-pressure сосы of the engine. The winding | test on full load and overload the greatést: rise.in temperature 


el wound, the armature conductors | did not excesd 80?F..on'any part. nn E^ 
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HUDDERSFIELD: SIDE VIEW OF COMBINED PLANT. 


being laid in slots principally insulated by micanite troughs. Besides the above, there is a 25kw. direct-coupled set, 
The armature is mounted direct on the engine shaft, the | which is used for lighting about 100 16 c.p. glow lamps, and 
armature hub being belted direct to the fly-wheel, thus | 5 arcs on the station premises. It is also used for shunting 
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purposes when the large sets are shut down. It was supplied 
by the British Thomson-Houston Co., and consists of a 
Reavell engine coupled to a dynamo made by the General 


the engine room, and is operated by handles from an over- 
head platform. The switchboard, of which we give an illus- 
tration, was supplied by the British Thomson-Houston Co. 


HUDDERSFIELD : VIEW OF SWITCHBOARD. 


Electric Co. of America. A 25-ton overhead traveller, | It is mounted on a gallery 12ft. 9in. above the floor level, the 
made by Messrs. Broadbent & Sons, of Huddersfield, and | gallery being connected to those round the engine cylinders, 
placed 27ft. above the floor level, runs the whole length of | and consists of two generator panels, thiee feeder panels, a 
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Board of Trade panel, and a station lighting panel. The | They were made by Messrs. Russell & Co. and erected by 
switchboard is made of enamelled slate, and is mounted with | Messrs. Greenwood and Bailey. There is an efficient system 
the usual complement of switches and instruments. Mounted | of two or more guard wires where the telegraph wires pass 
on a hinged bracket at the end of the board are two illumi- | over them, the poles being earthed to the rails; and in one 
nated dial voltmeters, one for the generator the other for the | case where the telegraph wires pass under the tramway wire 
*bus bars. | trolley wire suspenders are used. RS EE 
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HUDDERSFIELD: THE OLD STREAM AND THE NEW ELECTRIC Cars. 


The British Thomson-Houston Co. have also supplied the | Four feeders and three rail returns have at present been 
whole of the overhead line equipment except that already men- | laid. Three of the feeders are paper insulated, and made by 


tioned, which was supplied by Messrs. R. W. Blackwell & Co. | Messrs. W. T. Henley's Telegraph Works Co.; the fourth 
! was made by the St. Helens Cable Co. They are drawn 


HupDEBsFIELD: EXTERIOR OF PowER Носова AND CAR SHEDS. | HUDDERSFIELD: VIEW OF FRED PUMPS. 


It is of their well-known standard type, which is used in | into three and four-way earthenware conduits laid in cement. 
п and other towns. The trolley To ше of d The feeders are respectively :— 

wn copper No. 00 B. and S. gauge, carried on tubular | ; ! А | , 
steel poles, of which we give illustrations, suspension poles | ars beans соге n 95 B Hes ти 
being mostly used. The poles аге placed about 120. apart. Manchester-road 1 mile . . 04 ditto ... 04 ditto 
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The maximum drop under the worst cireumstances between 


years. The postal authorities pay £800 per annum: for this 


feeding points and the furthest. point on the line is not more | and allowing postmen and telegraph boys to travel on the care 


than 20 volts. 
is about 84 volts and on the outlying routes not quite 5 volts, 
the leakage current being about }th of an ampere, Section 
boxes are fixed about half а mile apart, with switches for cutting 
out any section, and two main switches for disconnecting 
rail and line feeder. Telephone cables are brought up to small 


cast-iron boxes fixed to tho feeder pillar, and each driver 
carries a telephone of the Western Electric Co.’s make. 

The cars number: 25, of which 16 are at present running; 
they were built by Messrs. G. F. Milnes & Co., of Hadley, and 
are mounted upon Brill maximum traction trucks. The 


ЕТЕ 


‘SST. * ` rarer 
927 23 „Эле 2 UO; A 1 
ay" >! “Ce ч ERS; Tl.» « 4. 
30:02 972 X aU сут гор: 
c. ^2 337 or Ep x3 47s 


Y 
» 


HUDDERSFIELD : CROSS-SRC ION OF TRACK. 


length of car bodies outside is 18ft. 7in., the length over end 
platforms 29ft. lin., the height inside (clear) 6ft. 8in., and 
they have a total carrying capacity of 57 passengers—i.e., 
24 passengers inside and 33 outside. The cars hava. ver- 
milion waist panels and cream-coloured rocker panels, 


Section on Line 
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HUDDERSFIELD : DETAILS OF SPAN WIRE POLE AND SIDE POLE. 


| ; 
emblazoned with the Corporation arms. The interior is very 
neat, the roof having syoamore veneer panels, from which 
hang the incandescent lights. The pillars are of ash, and the 
doors have curved oak moulding. The inside seats have stuffed 
cushions trimmed with crimson Utrecht velvet; the top deck 
seats are Callender’s patent rain-proof type. The cars are 
heated electrically by four heaters of the Heating Com- 
pany’s make, placed beneath the seats, with perforated grids 
through the kicking board, and they are fitted with post office 
pillar box, these having been in use on the steam trams for 


The maximum drop on the rails in the town | free of charge. The electrical equipment of each car consists of 


two Thomson-Houston GE-68 electric motors of approximately 
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27 B. H. r., two B18 controllers, MQ circuit breakers, and light - 
ing arresters. The motors are of special soft steel, cast into 


ning 
‘two’ bowl-shaped halves, known as the top and bottom 


frames. The frame is thus divided into а horizontal plane, 
and the two parts bolted together, completely encasing and 
protecting the machine, The motor is supported'in the rear 


on the car axles, power being transmitted to the axles from the 
‘| armature by means of cut steel gearing working in a practicall 
| watér-tight iron case. The two types of car, steam an 
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HUDDERSFIELD: DETAILS OF CENTRE POLE. 


electric, are clearly shown in our illustrations, and we think 
that there is no doubt which is the superior. Messrs. G. F. 
Milnes & Co. have also supplied a number of their 6-ton lifting 
jacks, patented by Mr. Busch, which have several novel features. 
Their chief characteristic is that the spindle is in tension and 
is suspended on ball bearings; the load to be lifted is carried 
by a beam between the two jacks, this is of H section fitted 
With a claw at each end which engages the nut of the jack. 
The permanent way, of which 16 miles has been electrically 
equipped, is divided into two sections, that laid between 1898 


Bee 


THE ELECTRICIAN, MARCH 22, 1901. 


819 


and 1898 for steam traffic, and that which has since been put 
down from the design of the borough engineer. The rail 
weighs 98lb. per yard, and whilst the old section had a groove 
in. in depth the new rail has a groove l4lin. deep. The 
lates are made especially strong as great trouble was 
experienced with the old rail from springing at the joint. 
We show details of rail and fishplate in an illustration. Each 
joint is bonded with double 0000 copper Felten and Guilleaume 
* Neptune" bonds supplied by Messrs. W. F. Dennis & Co., 
fitted by hydtaulic pressure, cross bonds being fitted at 
intervals of 120ft. All the special work for the permanent 
way, consisting of crucible cast-steel automatic points 
and crossings, drain rails, &c., were supplied by Messrs. 
Askham Bros. and Wilson, of Sheffield. This firm have 
supplied the Corporation with this class of material, as 
well as а large quantity of the steel incidentals for the rolling 
stock, for the last 20 years. The town district is very hilly 
and some of the gradients are very trying, the steepest 
gradient being about 30 yards of 1 in 11, and the sharpest 
curve has a radius of 80ft. The service in the town is every 
10 minutes, and outside 20 minutes. 

In conclusion, we may add that the chairman (Mr. Ald. 
Haigh) has presided over the electrical tramway department, 
assisted by the deputy-chairman (Mr. Councillor T. A. Cockin). 
Mr. K. F. Campbell, the borough engineer, has had charge of 
the carrying out of the scheme, assisted by Mr. J. Pogson, 
the tramways manager, and Mr. Н. N. Thomas, who has acted 
as clerk of the works'and.is now resident engineer. Great 
credit is due to all these gentlemen, and we must express our 
thanks for much of the information from which this article 
is compiled. | 


M. GUARINIS WIRELESS TELEGRAPH 
EXPERIMENTS IN BELGIUM. 


Having satisfied himself that successful wireless tele- 
graphic communication could be maintained between Malines 
and Brussels on the one hand, and between Malines and 
Antwerp on the other (see The Electrician of March 1, p. 706), 
M. Guarini has now tested his repeater with the object of 
re-transmitting automatically to Antwerp the signals received 
at Malines from Brussels. Unfortunately this trial has not 
been eminently successful. Individual letters and signals 
were received, but some failed to actuate the repeater at 
Malines, and others, although received at Malines, did not 
register themselves at Brussels, so that the transmission of 
actual messages was found to be absolutely impossible. 


Sample records which M. Guarini has sent us are very poor. 


As, however, M. Guarini’s experiments were conducted on a 
large scale it is of interest to describe briefly the apparatus 
he employed. A communication on the same subject from 
Lieut. Poncelet, who assisted M. Guarini, appears in our 
correspondence columns. 

The repeating apparatus set up at Malines is shown 
diagrammatically in Fig.1. It included one air-wire, serving 
equally for the transmitter and receiver. Two relays were 
employed, as seen in the diagram. The relay in the coherer 
circuit was extremely sensitive, the distance between the 
contacts. being but a fraction of a millimetre, and the 
maximum current. it could carry through its secondary 
terminals was 0:4 ampere at 30 volts. On the other hand, 
for working a 250m. spark coil (lom. spark-gap was em- 

loyed in the actual experiment) 8 amperes was necessary. 

he same relay which closed the induction coil circuit broke 
the connection between the air-wire and the coherer. Instead 
of connecting the air-wire directly to the coherer, however, it 
was connected to earth through the primary of a small trans- 
former with a glass core. A condenser was added in series 
with the secondary of this transformer, the circuit being 
completed by the coherer, and the usual ooherer, choking 
coil, relay and battery circuit was made up as in the diagram. 

The coherer was enclosed in a metal box, and a self-induction 
coil, surrounded with crumpled tin and placed in a second 
metal box, protected one of the connecting wires to the coil of 


the seoond relay. The other end of this relay coil, as well as 
the metal boxes and crumpled tin, were earthed. This second 
relay was placed outside of the metal box. Its tongue was 
divided into three parts by ebonite plates. One part opened 
and closed the circuit of the induction coil; the second con- 
stituted the armature. of the coil; and the third served to 
break and close the connection between the air-wire and the 
coherer-transformer according as the coil circuit was closed or 
open. The latter portion was again subdivided, so that the 
break occufred at three contacts in series instead of by a single 
spark. The terminal pillar and the wire connecting the 
relay contact and the coherer-transformer were insulated and 
surrounded by an earthed iron pipe. A relay of the Siemens 
type was employed, with the modification that the north pole 
was connected to the cores, while the south pole was insulated 
from the armature. One-twentieth of a milliampere sufficed 
to work it. боз 

M. Guarini had also constructed а special form of coherer. 
The gap between its electrodes was 1mm. and was completely 
filled with coarse nickel filings with traces of silver. A 
vacuum was employed as usual. As it.is easier to de- 
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16 18 
Fic. 1.—DriAGRAM or GUARINI REPEATER CONNECTIONS. 
1, 2, 3, 4. Shunts. 13. Crumpled Tin in connection with 


5. Transformer. box and earth. 

6. Condenser. 14. Iron Box. 

7. 0°25 ohm. 15. Board on which the apparatus is 
8. 11,000 ohms. ted 


9, 10, 11. Self-induction Coils: 40 ohms 
and 35 henries, 
19. Iron Box. 


mounted. 
16. Earth Connection (gas pipe). 
17. Accuniulators. | 


cohere the coherer the smaller the eurrent passing through 
it, M. Guarini introduced a resistance in connection with the 
tapper-relay, so that as the tapper is about to strike the tube 
а suppleméntary resistance of 2,000 ohms is introduced in the 
coherer circuit. 

It is to be regretted that, with all his ingenuity, M. Guarini 
has not been more successful. The idea of а repeater for 
wireless telegraphy has always been a fairly obvious one, and 
should merely be а question of working out the necessary 
detail to put it into practice. It must not be forgotten, how- 
ever, that to be of utility a repeater must be absolutely auto- 
matic and absolutely reliable. If a skilled attendant has 
always to be present to keep it in order, the messages may just 
as well be received in the ordinary way and re-transmitted 
with a Morse key. 
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THE USE OF STORAGE BATTERIES IN CONNECTION 
WITH ELECTRIC TRAMWAYS.* 
BY б. A. GBINDLE, NI. I. E. E. 


(Concluded from page 782.) 


The Saving to be Made in the Cost of Operation is self-evident, the 
high load factor on the engine ensuring the highest economy in the 
cost of production of energy, and if it is possible to reduce, as before 
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DríaaBRAM 4,—Showing arrangement of Generator and Battery (at Power 
House). No Booster employed. 


mentioned, our coal consumption 75 per cent., almost on this score only 
the cost would be justified, apart from the saving, in many instances, 
of an entire shift and the decreased running hours of machinery. 
The question will naturally arise here as to what the battery losses 
will amount to on that portion of the load that is dealt with by the 
battery. These are very considerably less than are generally esti- 
mated to be the case. e actual result of four consecutive months’ 
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the station capacity. To effectively instal a battery this is a point 
. careful consideration, and will vary considerably under 
different existing conditions. As a general rule it may be taken that 
the battery should be capable of dealing with from twice the mean 
load in the case of small stations to half the load at large stations ; 
a very considerable range, it will be noted, due to the fact that with 
the increase in the number of running cars the relative variations of 
load will decrease, and also to a considerable extent by the size of 
generators employed in the case of large stations, No more definite 
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DiAdRAM 6.— Battery across Main at Sub- station. 


rule can well be formulated to deal with the question, each case 
requiring to be dealt with on its own merits. The question will be 
further influenced to a considerable d by the exact 

Method of Employing the ус here аге several methods of 
employment, which may be generally divided into two main heads, 
namely, (а) where the battery із employed at the power station, 
(b) where the battery is employed at an outlying sub-station. Each 
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15sec, Readings. 
Hour Discharge. Rate of Battery, 190 amperes. Battery at Power House. 


Diacrau 5.—Curves from Generator and Battery without Booster or Tramway Load. 


working of the plant from which the curves on Diagrams Nos. 9 and 10 
are obtained show that out of 234,072 units generated 8,240 were 
absorbed by the booster, or 3:5 per cent., and the efficiency of used 
to generated units worked out to 91 per cent. The next point to 
consider will be what relative proportion the battery should bear to 


* Abstract of a Paper read before the Manchester Section of the 
Institution of Electrical Engineers, Feb. 26. 


of these two main divisions can be again subdivided into, first, where 
the battery is coupled as a whole across the mains or "bus bers; 
second, as the first, but with a portion of it employed as regulating 
cells; third, where it is employed in conjunction with an о ! 

booster; and fourth, where it is used in conjunction with a dif- 
ferential or reversible booster. The function of the battery under 
these different conditions will vary considerably. | 


Volta. 


Amperes. 
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_ Let us, in the first instance, take the case where a simple battery 
is installed at the power station without any special apparatus for 
its control, its two extremities being coupled direct to the "bus bars. 
Under these conditions a certain portion of the fluctuations of load 
must fall on the к, and a certain variation of voltage must 
be permissible at the "bus bars in order that the battery may take its 
proportion of the load. This is easily understood if we first con- 
sider a condition of no external load, have the battery standing at a 
potential of 500 volts, and the potential of the generator at 500 volts ; 
it is now very evident that the two will balance and nothing will 
result. If, however, by adjustment of the governors of the engine, 
or by the field windings of the generator, we so arrange that the 
generator potential shall rise, then, as can easily be followed, the 
generator will charge into the battery. The load next comes on the 
line, which should be dealt with by thegenerator up to the point of 
its full output being reached, after which, should the load still con- 
tinue to increase, the generator voltage should commence to drop, 
the battery voltage predominate, and the battery commence to dis- 
charge to line. As the load falls the reverse conditions will take 
place. 'This method of working must of necessity require a certain 
amount of voltage variation on the bus bars, and consequently on 
the line, and it also requires a very careful predetermination of the 
precise characteristic of the generator. The results generally obtained 
cannot be deemed to be satisfactory, though greatly improving 
matters as compared with the case in which no battery is employed ; 
they are, nevertheless, far behind what can be obtained with other 
methods of employment. 
This system has, it is to be regretted, been rather widely adopted 
not only at home but also abroad, and the modicum of success 
obtained with it has, I am afraid, resulted. in rather discouraging 
and disappointing those adopting it. Diagram No. 4 shows the 
general arrangement of a battery employed on this method, 
and Diagrams No. 5 and 12 the results obtained, From these 
will be noted the extremely small amount of work done by 
the battery and the wide range of machine load—in No. 5 
the machine load varying no less than from 160 to 210 amperes 
and the battery practically getting no charge at all, with the 
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working under best conditions. The voltage curve shows a varia- 
tion of over 50 volts, which cannot be deemed satisfactory. The 
method of adoption at the pne ir pta the battery is simply 
placed across the mains, as shown in Diagram No. 6, is possibly the 
simplest adaptation, but the results are as equivalently unsatisfactory. 
Here everything does and must depend on the rise and fall of the 
line voltage. At times of heavy load the volts will go down and the 
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, Diacram 7.- Showing General Arrangement of Reversible or Differential 
| Booster. 


| battery discharges, while when the load is light the voltage rises and 
; the battery charges. As can be easil gathered the result cannot 
give satisfaction, nor is there any possible chance, within reasonable 
limits of variation of voltage, of the battery ever doing very much, 
the operation of the battery being entirely dependent on the varia- 
tions of the line voltage, which must of necessity have a wide range 
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DraaRAM 8.— Curves from Generator, Battery and Special Booster on a Tramway Load. 


result that it would either have to be charged by special means 
during slack time or after running houra—under these conditions 
the battery ia of little real value, and is certainly working under very 
bad working conditions to itself. Diagram No. 12 shows very much 
the eame, the generator practically following the load throughout, the 
battery being induced to assert itself very occasionally. These readi 


were taken soon efter charge and may thexefore .be assumed to be 


to ensure any effectual work being got out of the battery. To be 
perfect a storage battery should be without internal resistance so 
that, however great the current passing through it, the fall or rise of 
volta across the terminals due to that current, whether charging 
or discharging, should be negligible—unfortunately, no storage 
battery has been made which show these qualities, nor, I am sorry 
to say, does it appear likely there ever will be. 
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In quite a number of cases that have come-to my personal know- 


‘ledge where batteries have been installed under these conditions 


Line and 
Battery Volts. 


Amperes. 


they чар lie little less than “dead” on the line. A recent 
instance have in mind where a battery which had been installed 
with adequate boosting arrangements at a power station was, on 
being replaced at the power station by a considerably larger battery, 
itself removed to an outlying sub. station, and аро there in this 
way pending arrangements for boosting. The battery, which has 
a one-hour discharge rate of 150 amperes, under its old methods 
of working frequently discharged up to 175 amperes and over, 
while under the new conditions it has never been known to exceed 
40 amperes, Diagram No. 5 also demonstrates the same poor result. 
The battery in this case has a one-hour discharge rate of 190 amperes, 
and it will be noticed that the highest point ever reached is only 90, 
and that quite an exception. It is certainly not worth while 
installing а battery under these conditions if an effective result is 
desired from it, and further the working conditions are distinctly 
detrimental to the battery. 
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afraid that the strongest feature about it will be the pyrotechnic 
display which will in all likelihood accompany its operations. 

he third system, namely, the employment in conjunction with 
an ordinary booster has met with a certain amount of success In 
this method the battery is more ueually employed as a store or 
reservoir of energy, the charging being effected for definite periods 
by means of the booster current being added to that of the line, or 
more generally special feeder, and the battery discharged by being 
pluced across the line either with or without regulating cells at timea 
of very heavy load when the generators are running or when the 
load is as light as not to justify the generators being kept running. 
Under both these conditions а battery can often be employed wi 
great advantage and material saving of running expenses, but the 
work generally is heavy on the battery and very liable to abuse. 
Except to meet very special circumstances this system has no special 
advantage to recommend it. Ф 


Тһе fourth method, namely, when employed in conjunction with 
a differential or reversible booster is undoubtedly, at any rate as far 
as our present knowledge is concerned, the correct and proper way 
of operating a battery on a traction system, irrespective of whether 
it is installed at the power house or at an outlying station. Diagram 
No. 7 shows the general arrangement of plant at a power station. 
The arrangement may be thus shortly described :—In series with the 
battery is connected the booster, which is previded with a variable 
field. The field is automatically controlled by the battery pressure, 
and the booster pressure varies exactly as the battery preasure departs 
from the desired constant, so that the pressure across the terminals 
of the battery and booster combined 1s constant, the whole being 
perfectly automatic and controlled absolutely by the windings of the 
booster and the battery pressure. In the case of a battery and booster 
of this description employed on a traction system or any system where 
the load is of a rapidly varying character, the battery controlled by the 
boosterserves to take charge of practically the whole variation, whether 
above or below the normal or mean load, so that the generator 
works at practically a steady constant load, the difference between 
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125kw. Shunt-wound Generator. Battery, 1-hour. 


Rate of Discharge, 450 amperes. Cars ou Line, 20. 


Diackam 9.— Curves from Generator, Battery and Special Booster on a Tramway Load. 


In the second metaod mentioned above, namely, the adoption of 


regulating cells, various attempts have been made from time to time 
to increase the effectiveness of batteries installed either at power 
stations or at outlying sub-stations by employing a portion of them 


as regulating cella. 


Automatic apparatus for cutting cells in or out 


as the line potential falls or rises with variation of load has in several 
instances been adopted, the general result, however, has been a con- 


spicuous failure. The method is an extremely expensive one, particu- 
larly in the case of large batteries neceseitating the use of a great 
number of costly regulating leads and expensive switch gear to keep 
in order. It is almost impossible to charge the regulating cells cor- 
rectly, and hence they deteriorate rapidly and become a constant 
source of trouble; the suddenness and rapidity of the current fluc- 


tuations being such as to make it impossible to follow them, at any 


эз 


rate by any automatic switches that have во far been devised.. If 


anything at all in this direction is to be accomplished, I am of 


opinion that it will be by means of some automatic and interlocking 
rocking apparatus with mercury contacts, but I am very much 


the load and the mean charging into the battery when the line load 
falls below the mean, and the battery discharging to line whenever 
the load exceeds the mean. The generator load will naturally be 
adjusted to be the mean load required to generate the total average 
output for the usual period of work. The general features of this 
arrangement which commend it as being of special value on a tram- 
way system may be summed up as follows: The first cars run out 
in the morning and under the precisely similar conditions of energy 
supply ean be worked entirely from the battery, thus obviating 
the necessity of starting up the power station for a few early workmen 
cars some two or three hours before the general load comes on. 
During the day the battery will be intermittently charging and dis- 
charging, the output of the generator or generators being fixad at 
such an amount that at the pre-determined time of shutting down 
the battery is fully charged. Should the battery be found not to be 
in its normal state of charge at shutting down, owing to au abnormal 
demand, the running time can be prolonged, or the loss compeusated 
for, by slightly increasing the generator output the next day, vic 
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versa if the battery is overcharged, the output may be decreased. | be ensured. The actual running hours shortened, and the most 
Th$ power station can be shut down on the heavy load falling off, | uneconomical and unprofitable hours in every sense of the whole 
the remaining late cars being run, as the early morning ones, off the | day's work avoided. The minimum of plant running necessary for 
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220kw. Shunt-wound Generator. Battery, 1-hour. Rate of Discharge, 450 amperes. 21 Cars, heavy load, greasy track. 
DiacraM 10.— Curves from Generator, Battery and Special Booster on a Tramway Load. 
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Dragram 12, — Curves from Generator and Battery, without Booster, on Tramway Load. 


battery only. The advantages of working a plant under these | operating the load. Wear and tear on the plant generally will be 
conditions are self-evident. much less, the load on the generators being practically constant. 


Working at full constant load, the greatest possible economy can | Ordinary shunt wound machines may be used, though the system 
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wolks as perfectly with compound wound machines. Theswitching 
gear is of the simplest description, and is reduced to а minimum, and 
the whole arrangement absolutely automatically controls itself. The 
general working conditions are most favourable to the life of the 
battery, the latter being kept constantly fully charged, and imme- 
diately charged after discharge. Diagrams Nos. 8, 9, and 10 give 
some highly interesting curves obtained under different conditions 
with а tramway system, in which a battery and booster of thia 
description form part of the power station саро The steady 

enerator load is particularly noteworthy, also the range of the total 
oad curve, the variations of which are taken almost entirely by the 
batte Diagrams No. 9 and 10, further, are interesting examples of 
how a load on the same system may vary, due principally to conditions 
of traffic and weather, practically the eame number of cars running 
in both cases, while the mean load differs widely. . 

The actual recorder curves, which I regret to say I have not been 
able to get reproduced, show very clearly the result which can be 
obtained on a system equipped with a battery and booster. The 
battery must, of course, be properly adapted for the work it has to 
perform. It must be capable of being charged at very high rates 
without injury, and of the minimum possible internal resistance, во 
as to ensure the least possible range of voltage. "These conditions 
are best met with in plates of the Planté type, and with such the 
battery losses amount to but a small percentage of the total load. 

As can readily be understood, a great deal depends on the design 
and construction of the booster necessary to properly carry out these 
functions Up to quite recently the differential or reversible booster 
has been practically unknown, and those machines which did exist 
can scarcely be looked upon as being either highly effective or highl 
efficient. 'The extended adoption of batteries in connection wit 
power plants has, however, created a demand, and of late consider- 
able attention has been paid to the construction of this type of 
machine, and various methods and arrangements have been designed 
to meet the necessary requirement ; in many instances the results 
have left very much to be desired, and in cases where the working 
may have been passable, the efficiency has been such as to preclude 
their being considered. "There is very little doubt but that the 
most successful machine that has so far been introduced is that for 
which Mr. J. S. Highfield is responsible. By this machine all the 
functions above mentioned are attained to a remarkable degree, and 
with the highest efficiency. The booster is a distinctly novel 
departure, in that it consists of three distinct machines, namely, а 
motor, generator, or booster and exciting controller, by means of 
which the unwieldy and waste windings, which have prevailed in 
all other machines, and which have seriously impaired their 
efficiency, have been avoided. The function of the third machine is 
to control the excitation of the booster, and runs in direct opposition 
to the battery current, by this means the requisite field reversals are 
obtained. Operating a traction or power system with a machine of 
this type practically results in the battery becoming, as it should do, 

The Real Regulator of ths System.—The extent to which a battery 
should control or regulate a system is an interesting factor. Person- 
allv, I am of opinion that it should take the sole and entire charge 
and control of the whole, even to the extent of not excluding the 
engine—in other words, the engine should be run without a governor 
on а constant steam pressure and constant valve admission. This 
will doubtless by many be considered to be à bold departure, but I 
am convinced myself that the best curves on the accompanying 
diagrams or any hitherto obtained might be still better under these 
circumstances, and that the small generator variations that do occur 
are due to the governor attempting to follow the load instead of 
leaving it entirely to the battery to compensate for, as should be the 
case, The abolition of the governor on a power station engine is the 
consummation of an ideal devoutly hoped for, but I am certain in 
many instances, with a proper equipment of battery and booster, it is 
perfectly feasible. 

In closing this Paper, I must express my thanks for the kind assist- 
ance rendered me, both by information and curves, by Mr. McMahon, 
of Bispham, and Mr. Highfield, of St. Helens. 
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By Alfonso 


By Emilio Piazzoli. 


ELECTRICITY WORKS ACCOUNTS. 


Liverpool Municipal Blectric Supply Works. 


Аз the result of а combined traction and lighting load, the 
Liverpool undertaking is now the largest in the provinces, its 
output last year having exceeded 114 million units sold. The 
city is to be congratulated, moreover, not only on the huge 
output of its supply undertaking, but also on the character of 
the load as evidenced by the load-factor of 20:8 per cent.— 
another beneficient influence of the tramways as a customer. 

In the following tables are given figures showing the 
growth of the undertaking since 1896, when it was acquired 
by the Corporation :— 


: " ; | | Working 
g Jo. of Equiv.) Units Iod Total Works | Gen. | Total, profit, % 
5 | con- | No. of sold, factor pares costs. costs. rey. to mean 
"^ |s'mera. lampe. | total. ы | . i E cap 


1896| 1,200 104,980 1,452,511: 819% ... | „ | m | 
1897 1,779 |135,222 2,187,594 9:18“ 2:07d.| 1:524. '101d.'5°67d. 664° 
1898 2,279 184,48 2,915,695 917°, 1784 | 1174. C. 97d. 477d. 654° 
1899 2,742 257,952 5,729.47 12˙7% |1-36d.| 0:914. 0°77d. 304d. 61155 
1900 3,340 [298,990 11,5:4,555,28% [1254 | 0954. 0894. 2:284 5447, 


— — — — 


| Output. 


As might have been expected from such a great advance in 
the nature and extent of the business done, a general and 
substantial reduction was effected in the various items of cost, 
excepting fuel. This item shows a rise of nearly 42 per cent. 
on the 1899 value, and we learn from the engineer of the 
Liverpool undertaking that the average price paid for coal was 
60 per cent. higher. In these circumstances to have kept down 
the generating and works costs to the values shown in our 
table, and to have reduced the total costs, are most satisfactory 
results. | 

The other three items of generating costs and the collective 
management end property charges present figures worthy the 
magnitude and character of the undertaking. 

The management and property charges at 0:294. and the total 
revenue per unit are the lowest we have yet come across in 
our analyses. | 

With the low average prices charged for current for various 
purposes, as shown in the subsidiary table given above, the 
working profit of 5:44 per cent. of the mean capital expended 
is a most gratifying result, and enabled £17,828 to be placed 
to the sinking fund and £3,497 to the renewal fund, leaving 
£2,000 for the benefit of the rates. 


Chelsea Electricity Supply Co. (Ltd.). 


The last year's accounts of this company indicate satisfactory 
results. The lamp connections increased during the year by 
12:4 per cent., and the advance of 17 per cent. in the output 
was attended by a slight improvement in the load-factor, 
which was 10:88 per cent. 

The inevitable increase in the fuel item here, as elsewhere, 
prevented a reduction being shown in the costs. Аз it is, all 
the other important items except those of distribution costs 
have dropped. 

With the moderate total revenue of 5:45d. per unit from all 
sources the working profit was barely 5 per cent, of the capital. 
In 1899 a sum of £1,096 was set aside in view of the increase 
expected in the coal bill of last year. It may be noticed that 
this amount was really insufficient to meet the whole increase. 
In our analysis we have kept this amount from entering into 
the ordinary revenue account, and therefore, in the present table 
it appears debited in 1899 and credited in 1900 to the net 
revenue account. The net balance afforded a dividend on the 
6 per cent. preference shares and one of 5} per cent. on the 


1900! 211,702 1:83 4,676,951 40 5 6,675,682, 577 


ordinary shares, leaying £122 to carry forward to next year. 
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renewals fund account. 
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g Contributed to City fund. 
1d. per unit in excess of 3,000 units to April 1, 1901 ; 


j Ot which 6,675,682 units were told to tramways. 
For year 1900 only. 


m Inclusive of £30,597 for tramway supply. 
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Con.-curr. two and three-wire, with batteries. 
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CHELSEA (LONDON). 


Chelsea Electricity Supply Co., Ltd. 


September, 1889. 
Con.-curr. with dynamotor sub-stations. 


Percy Still. 


DEC. 31, 1899. 


DEC. 31, 1900. 
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£350,000 £49 4 17,819 £736 338,430 109 370,645 120 
— — -— 200,500 647 220,645 711 
550,0 000 49: 4 7,819 "156 137,930 44:5 150,000 48:4 
— — — 200,000 64:5 150,975 48:7 
— -- — — — — 28,880 931 
— 18, 3.500 1°67 -- — — — 
55, 069 b 778 58,068 * 523 48,605 157 56,623 18:3 
23,720 3:35 24.131 2°20 10,270 331 11.570 3°73 
769,589 * 109 МОВ, A 944 389,835 126 5,545 137 
— — — 114,960? 87˙1 125,833 40% 
— — A em i — 157,659% 50:9 169,217 54:6 
— — 121 i ~- | 102,135° 32˙9 115,372 372 
15,081 4:86 15,093 487 
419589. -592 J. 230240 | -208 _ 230740 | -208 1403168 I. 5400 | -177 
Total. |Per unit sold] Total. ^ Total [Per unit sold] Total. Per unit вом unit sold Total. Per unitsold| Total. Per unit sold 
£72, 272.696 3°044d. £109,651 2-276d. £34,988 5 8814. | £38,012 5 5 456d. 
67,016 2:606d. | 102,608" | 21504 55,449 5:6244. 55,975 5˙163d. 
1 687 0`0714. 2. ,029 0°042d 1,440 0:2424d. UM 7105 0°2444. 
1 925 0:081d. 1, 764 0°037d — — — — 
2 068 0:0877d. 2.545 0°053d — — — — 
— — 705 -- 99 0°017d. 554 0°048d. 
£31,161 13054. | £60,175 12494. | £14,881 2:500d. | £17,693 2:538d. 
e 813 0:914d. 45,994 0°955d. 10,104 1:697d. 12,690 1821d. 
343 0*7 69d. 42,100 05881 § 3364 1'401d, 10,3814 1°490d. 
10 116 0:4244. 28,944 0*601d 4,152 0:698d. 6,366 0'9144. 
1,656 0`0694, 5,175 0°066d 594 0°100d. 705 0°101d, 
4,542 0:190d. 7,931 | 0165da 1,709 0:28'7d. 1,671 0:2404. 
2. ,048 0°086d. 2,717" 0:056d 1,296 0:2184d. 1,419 0:2044. 
3, 470 0" 14ód. 3,229 0*067d 1,768 0:297d. 2,309 0°8314. 
1,571 0°057d. 1,242 0:026d 860 0:1454. 1,169 0:168d. 
2. ,099 0:088d. 1,987 0:041d 908 0°153d. 1,140 0°164d. 
9,348 0: 392d. 141 181 0° 2944. 4,777 0:803d. 5,003 0°718d. 
— 7 0:00 Id. 7 0"00 Id. 
2,878 01 1214. 6 1683 0" 1189: i. | | 1,986 03254. 2,057 02954. 
6,47 027 1d. 7.408 0°1564, 9534 0:476d. 2.940 0:422d. 
4,911- 0'207а. 5,621 0:117d. 2,137 0°359d. 2,151 0:35094. 
596 0:0174. 425 0:009d. 140 0°024d. 91 0°013d. 
448 | 00194. 492 | 0-010d. 260 | 0:044d. 331 | 00474. 
. . 619/ | 00284. 1 9627 ! 00400. 0:028d. 962° |  0'02Cd. 297¢ | 00504. 9135: 0:0544. 
to mean mean to mean 
Total.  Jeap.exp nded| Total. "тыш. [шеш | теш, | to mean aa inded Total сар de anal Total сар. exp'nded 
£41, 536 A Bn £49, 478 5 4475 220.107 557% | £20,319 498% 
5,206 5,152 0 867% 5,000 0736% 
17,722 2 2 1 21.5 ‚550 2° BAY 1,096/ 0°303% | -1,0967 0:269% 
18, 582 2°73% 26, 148 A, 88% 4,802" 133% 7,0457 1:73% 
1,555 0:229% 928 0:256% nil гій 
10 0007 0 ‘147 5 2, 1000 0 0` 22% 12,000 2:32% 11,371 279% 
= — — 67 — | s — 
42:9% 549% 42°57 5% 
£4, 7s. 11d. £5. 8s. * £4. 16s. Od. £5. 14s. 2d. 
£10. 5s. 0d. £9. 17s. 5d. £11. 5s. 7d. £12. 5s. 0d. 
2s. 93d. 3s. 54d. 5з. Odd ðs. 72d 
6s. 7d. 6s. 4d. 78. 21d. 7s. 10d. 
8, Н а. 78. 4. 4s. 6d. 5s. 3d 
qd. 6d. to 3d.^ 6d. to 3d." 
2d. ts dd. h 2d. to 1d.^ 54. 3d. 
2d. per unit. 2d. per unit. | — — 


b Inclusive of £19,521 balance of | 
c Concern was purchased in 1896 for £400,000,in addition to £36,474, being 


d Over-expended. 
£7,362 from tramways for energy supplied. / Includes £355to insurance and £222 certification of meters 


h On maximum demand system: 2d. for first 3 000 units per quarter and 


after that date 144. per unit in excess of 3.000 unita, 
For tramways the charge is 0 9d. per unis in 1899, 114. in 1900 and 1 2d. in 1901. 


k Includes £22,182 credit balance of renewal account. 
n Buildings £311, plant £2,406. 


€ Includ es 


о Insurance £277, certification of meters £222. cost of management of stock £18?, stamp duty £119. 


CHELSEA (LON DON).-—REMARKS,—a@ To extent of subscribed 
share capital. b These items do not include any fraction of 
£10,238 paid for works, machinery and mains of the Cadogan Co. 
and included under “ miscellaneous." c Over-expended. d In- 
cludes ‘‘sundry costs’ £585 in 1899 and £220 in 1900. e Auditing £52, 
law £6 АШ insurance £239. F Provision for extra cost of coal iu 
1900. g Includes £100 fees to trustees of debenture stock 
pillow. h On maximum demand system, 1$- -hour scale. i Audic- 
ing £52, law £24 and insurance £289. j Taken from reserve to 
meet, as provided, extra cost of coal. 


Digitized by G oogle 


826 


THE ELECTRICIAN, MARCH 22, 1901. 


The Electrician. 


The Oldest Hlectrical Journal (established as a weekly Journal, 1881—1878). 
— 
ublished every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny. 
k Editorial, Publishing &nd Printing Offices, 
1,2&3 SALISBURY COURT, FLEET ST, LONDON 
Telephone: 949 Holborn. Telegrams: “ELECTRICIAN NEWSPAPER LONDON. 


velating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher “THE ELECTRICIAN," Salisbury-court, 
Fleet-stvest, London, Е.С. Cheques and Money Orders should be тай 
payable to "THER ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co. 
All Editorialletters to be addvessed to THE EDITOR. 
All letters for insertion in TI ELECTRICIAN,’ or containing questions, 
must be ascompanied by the name and address of the writer as evidence of 
ood faith. No notice whatever is taken of anonymous communications, 
"Tug ELECTRICIAN” ts published every Friday пор in time for the 
„It ds on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of all Booksellers and 
Netosvendors ; ov direct from the Publishing Offices, as above 
Subscription Rates, —The Rates for Subscriptions to “THE ELECTRICIAN’ 
are as under: YZAR HALF-YEAR QUARTER | Post free, 
United Kingdom 260, 0d. ... 13s. 64 .. 7s, Od. payania 
Postal Union ... 80s, Od. 16s. 04 .. 8s. 6d. in advance. 
New Volumes of THIN ELECTRICIAN ” commence in April and October. 


AW Letters 


"Тнк ELECTRICIAN" offers exceptional advantages to Advertisers, It ha 
largest circula 


,  eiroulates 
Advertisement Rates, &c., forwarded on application to the Publisher. : 
TRADE ADVERTISEMENTS intended for the current issus must reach the Office 
not later than First Post on Thursday. Renewals of expiring ad 
orders and alterations to standing advertisements must bs in Publisher’ s hands 
by Wednesday. Wrapper Advertisements by И? Ё 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, and SMALL ADVERTISEMENTS 
accepted up to В p.m. on Thursday. Е 


ELECTRICAL BOOKS AND PUBLICATIONS. 
All Books, Newspapers, and other publications can. be ordered. direct of 
Тнк ELECTRICIAN " Printing and Publishing Company, Limited. The 
кы» ©" ELECTRICIAN" SERIES of Standard Electrical Works at present 
consists of — 
AL TESTING FOR TELEGRAPH ENGINEERS, 
ELTON Youna, M. I. . R. Price 10s. 6d., post free ; abroad 1и. РР: 
CABLE TESTING. By 
Я and J.C. Н. DARBY. Price 6s. net; abroad, 6s. 84, 
зташоетдтит өт X каткын AND кыши ваны 
. an uction on the 
Röntgen Ray work, and a chapter giving Practical Hints“ . n 
THE POTENTIOMETER AND ITS ADJUNOTS. By W. О. Funn. 


Prioe TOT free, 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F. O. 
RAPHAEL. Price Ба. st free. 

MOTIVE POWER АЙЮ GEARING, By B. Тавититт ARTER. Price 


12. 6d. free. 
SUBMARINE INI CABLE 15178 AND REPAIRING. Ву Н. D. Wurm- 
ELECTRICAL LABORATORY NOTES AND FORMS 

Ad . Arranged by Dr. J. A. имти, M. A., F.R.8. rend iud Жур 


опа On. 
ELEOTEOMAGNETIO THEORY. By OTW HAV Sm Vol. I. Price 


12s. 6d Hl! 18s Vol. П Price 12s. 64;: 182. 
THE ALTERNATE CURRER' TRANSFO IN THEORY AND 
PRACTI J. A. PLEMING, VOL. I.—-THB INDUCTION OF 
IC ENTS. NEW EDITION. Price 12s. 6d., post free. VOL. II 
THE UTILISATION Of INDUCED CURRENTS. Price 12s. 0d., free, 
ELECTRIC LAMPS AND ELECTI ^C LIGHTING. B Prof, J. A. 
FLEMING, M. A., D. Sc., F.R.S. New Ru! ion. 98 original illus ons, prioe 6s 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prot. 
J. А. EWING, М.А. New edition. Price 10s. 6d., post free; abroad 11s. 
E ко POWER. By A. T. SNELL. 10s. 64. post free, 
ELECTROLYTIC SEPARATION OF MET 
and Practical) By Dr.Guorem GORE. Price ам реа T Beoretisa] 
ELECTRO CHEMISTRY. Ву Dr. Grogan Сова, Price 2s., post free, 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS, By A. B. Кииин 
and H. D. WILKINSON. Price MUTA. free. 
DRUM ARMATURES AND CO ATORS (Theory and Practice). By 
F. M. WEYMOUTH. Price 7s. 6d. t free. i 
I. oh DESCENT LAMP AND ITS MANUFACTURE, By Співивт 


A POCKET BOOK OF ELECTRICAL ENG ULE 
INEERIN 
W. GEIPEL and H. M. KILGOUR. Price 7s. 6d. net, post T M abroad 2 
LE r edition, 12s. 6d., post free. New edition in the ý 
ELECTR 11011 x "Р — Two Vols. Aper е ы, 
ко. шо strong ‚ 6d., post free 3s, each. le 


N, 
В.А. To January, 1900. Price 8s. 6d. t free. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By FRANOIS 


THE MANUFACIURZ 0 
Guide to the Establishment of a Carbon Manufastom rte 1 А Eraotioal 


Price 1s. 6d, post free. 
THE STEAM ENGINE INDICATOR A 
Edited by W. W. BEAUMONT. Price 8s. td. poet he TOATOR DIAGRAMS. 


FULL CATALOGUE POST FREE ON APPLICATION, 


“ELECTRICIAN” SERIES FORTHCOMING BOOKS. 


THE ELECTRIC ARO.—By Мга. Ayrton. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wapz. Fully Illustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 


"THE ELECTRICIAN" WIREMAN'S POCKET.BOOK.—Edited by F. C. 
RAPHAEL. “ Тһе Electrician " Company will shortly publish a valuable 
„ for the use of those engaged in wiring work, both external 
and internal. 


THE TELEPHONE.—By DANA SrxoLAírR and F. О. RAPHARL. 


SPECIAL NOTICE. 

NOW READY.—Vol XLV. of “Tam Exzorniciuan.” (982 pages) 
bound in strong cloth. Price 17s. 6d., post free, 188. 6d, Also ready, Cases 
for binding. Price 2s., by post, 2s. 54. 

A complete set of “THe ELzcrRICIAN" (1878-1900) can now be supplied 
These sets are very scarce, and early application should be made, 


CONDUIT AND TROLLEY. 


The application of electric power to the working of tram- 
ways and light railways is a modern engineering problem that 
has resulted in a considerable number of proposed methods of 
solution. These resolve themselves into four classes :—(1) 
Accumulator cars, (2) the overhead conductor, (8) slotted 
conduits beneath the track, and (4) surface contacts on the 
track. A fifth, the so-called third-rail system, is not applicable 
to ordinary tramways and has been used hitherto exclusively 
on railways. Ideally, the first-named system is the one that 
best solves the problem ; but practically it is handicapped by 
the absence of a really suitable accumulator. Progress in 
battery design, however, is making rapid strides, and the 
advocates of accumulator traction are encouraged each year 
to higher hopes for its complete success. With regard to 
surface-contact systems, of which there are innumerable 
varieties, it has hitherto been found that the complicated 
arrangements necessary to ensure safety and to secure 
regularity of working have been prohibitive. There are 
numerous workers in this field, and a large section of the 
electric tramway fraternity does not despair of arriving 
ultimately at a practical solution of the problem on these 
lines. For the present, however, there remain for considera- 
tion only the overhead trolley and the slotted conduit 
systems. 

At the Institution of Mechanical Engineers, on Friday last, 
an important Paper was read by a well-known American 
traction engineer, Mr. А. N. Оохметт, ор “ Combined Trolley 
and Conduit Tramway Systems.” Pressure on our space, 
owing to the large number of important Papers which have 
lately been read at various engineering societies, as well 
as on account of unusual activity in other directions, 
prevents us from reprinting any portion of Mr. Сомметт'з 
Paper in the present issue, but we hope to do so at a 


later date. Meanwhile we will briefly summarise the 
contents of the Paper апа offer some comments 
thereof. The main purpose of the Paper is to cal 


attention to the suitability, in certain very common cir- 
cumstances, of a combination of the overhead trolley with 
some form of conduit system. The circumstances to 
which this particular combination is adapted arise where 
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the tramway or light railway passes, over a portion of its 


route, through crowded city thoroughfares, and over the 
remaining portion through less crowded suburbs or sparsely 
populated rural districts.. For the city part the conduit 
system is proposed, while the overhead trolley system is con- 
sidered to be the better adapted to the country portions. 
Inasmuch as, from an engineering point of view, both the 
overhead trolley and the conduit system are successful beyond 
dispute, the chief problem of a novel character which this 
proposal presents to engineers relates to the junction between 
the two systems, at which point cars passing in either direc- 
tion would have to undergo some effective and rapid process of 
conversion from one system to the other. Perhaps it is scarcely 
correct, however, to describe this as a novel problem, for it has 
long been solved at Washington, and more recent methods of 
solution are to be found on the combined systems at Paris, 
Berlin, and Brussels. In a very real and practical aspect, how- 
ever, the junction point does present a novel problem, inasmuch 
as none of the existing arrangements can be considered to 
adapt themselves perfectly to English conditions of tramway 
construction, more especially with regard to the narrow slot 
which English requirements render necessary. Mr. Connett 
describes in considerable detail the arrangements in use on 
existing combination lines. The Washington system of con- 
version is clumsy and costly, while the ingenious system of 
almost automatic conversion used in Berlin is not adapted to 
conduits having narrow slots. We do not believe tHat the 
wide slots found on some of the Continental lines would be 
tolerated in the United Kingdom. If, as is alleged, these 
ір. and even wider slots are essential to the side-slot conduit, 
then there can be little doubt as to the fate of side-slot schemes 
in this country; we may expect io see nothing but the 
centre-slot. Difficult as it may appear to provide sufficient 
conductivity, insulation, and mechanical strength in the con- 
nection between car and plough with а iin. slot, the thing 
can be done—it was done with perfect success by Mr. Hornovp 
Smith in 1885 on his pioneer conduit tramway at Blackpool. 
Dealing with the general question of combination lines, 
from the point of view of English practice, the engineer must 
face the question as to the need for such а complication. Why 


cannot the conduit system be extended from the city streets to 


the most remote rural point in the tramway system ; or why 
cannot the overhead trolley be taken into ihe city streets? 
The well-informed electric’ traction engineer may have а 
ready and convincing answer to these questions, but tram- 
way managers, local authorities, and the public generally 
frequently demand an answer to them. It is easier, perhaps, 
to give a satisfactory answer to the first than to the second 
question: the reàson why the slotted conduit system cannot be 
extended into rural ‘portions of the tramway is simply that 
it would not pay. The traffic receipts would be insuffieient to 
justify so large a capital. outlay. Mr. Connert’s estimate for 
a mile of single track equipped on the slotted-conduit system, 
for average English conditions, is £16,498. 13s., exclusive of 
any proportion of power-station and sub-station cost. A rural 
trolley line need not cost £5,000 per mile of single track. In 
the face of so great a difference of cost, many engineers would 
advocate а trolley system throughout, even -in crowded 
thoroughfares; nor would this be contrary to the accepted 
practice in many large and densely-populated cities in 
America, on the Continent, and in this country. Chicago, in 


America; Hamburg and Frankfort, on the Continent; and 


Liverpool, Bristol, Glasgow, nearer home, are cases in point. 
There is а strong and growing feeling in many quarters, how- 
ever, that this practice should be discontinued, and that the 
overhead trolley should be excluded from the principal 


streets of cities and large towns. Alleged esthetic defects 
in the trolley system are least among the objections that 
can be urged against it, for English designers have shown 
that these imperfections are by no means inherent in 
it. Even such alarming occurrences as the recent fatal 
accidents in Liverpool and Vienna are not to be counted 
against the ovorhead trolley so much as against the over- 
head telegraph and telephone wires, which would be much 
more properly placed underground. Undoubtedly there is 
potential danger in a 500 volt wire suspended, like the sword 
of Damocres, over the heads of citizens; yet the number of 
accidents from actual personal contact with such a wire has 
been extremely small, whether here or in other countries. 
The one outstanding objection raised against the trolley is 
the fact that the return current ostensibly passes through the 
track rails, but in reality largely passes through the soil 
and any metallic pipes that may be laid in it. Electrolytic 
corrosion of the pipes is the mischief that chiefly renders 
this objectionable. At the same time uninsulated returns 
are by no means essential to the trolley system, though as a 
rule they accompany its use; we have already described a 
system of insulated return surface-contacts which would 
entirely obviate this difficulty, and at far less cost than 
a slotted conduit. Nevertheless, where the volume of 
traffic is sufficiently large and steady to justify the extra 
capital outlay, the slotted conduit provides an admirable 
method of equipping city tramways; and where these tram- 
ways are connected to suburban and rural-lines the subject of 
Mr. Connett's Paper is directly applicable, and the information 
contained in that Paper will serve as а valuable guide to the 
tramway engineer. 


CONTEMPORARY ELECTRICAL SCIENCE. 
[Oompiled by E. E. Fournier D'Arsz.] 


Ions Produced by Collision.—J. S. Townsend has already 
described some researches which led him to the conclusion 
that negatively charged ions, moving through a gas, pro- 
duce other ions, although the force acting on them is very 
small compared with the force necessary to produce the ordi- 
nary vacuum tube or spark discharges. He now gives a more 
complete account of these experiments, and shows that at low 
pressures the current may be considered to pass through three 
stages as the E. M. F. is increased. In the first stage, the 
current increases with the E.M.F.; in the second stage, the 
current remains practically constant and shows only small 
variations for comparatively large changes in the force; in 
the third stage, the current rapidly increases with the E. M.F. 
It is the negative ions which produce the large increases of 
conductivity. The velocity acquired by а negative ion in 
travelling freely between two points differing in potential by 
4 volis is 10 times as great as its velocity of agitation at 
ordinary temperatures. The number of collisions made by 
an ion in going threugh a centimetre of air at 1mm. pressure 
is 21. At atmospheric pressure, each ion would produce 
some 10,000 other ions per centimetre, and the same number 
would be produced by a particle conveying ** Becquerel rays.” 

[Ј. S. TowxskN D, Phil. Mag., February, 1901.] 


Secondary Radium Rays.—It is known that any substance 
placed in the neighbourhood of а radium preparation becomes 
radio-active itself. Not only that, but it retains its radio- 
active powers for some time, which in the case of an actinium 
preparation may extend over several months. P. Curie and 
A. Debierne have recently made some experiments which shed 
much light on the manner in which this secondary radio- 
activity is induced. It appears that only the most easily 
absorbed rays enter into this phenomenon. They are absorbed 
by the air, and in the process of absorption they impart some 
property to the air which is diffused by convection, and even- 
tually reaches the budy exposed. That the process is not one 
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of direct radiation is shown by the fact that if the prepara- 


tion is separated from the body to be influenced by а long 
capillary tube bent at right angles the influence is exerted all 
the same. The maximum radio-activity is induced in a time 
which varies greatly with the amount of free space surround- 
ing the radiant body. If it is а small space, the maximum 
is reached very soon. The authors do not attempt to frame 
a theory, but suspect a close connection between magnetic 
deviation and the absorption of rays. 
[CuRrE and DRRIEnNE, Comptes Rendus, March 4, 1901.] 


The Electric Effluvium.—Under this somewhat antiquated 
name S. Leduc describes some further remarkable properties 
of the silent electric discharge whose physical and chemical 
effects he has latterly been investigating. He produces it by 
rapidly charging and discharging a condenser consisting of a 
metallic sphere on the one hand, and a sheet of aluminium 
with a central perforation on the other hand, separated by a 
plate of glass or celluloid. The central portion of the plate 
is on both its faces the origin of violet and ultra-violet rays, 
which can be concentrated by a quartz lens. These rays 
produce an intense fluorescence on а platino-cyanide screen 
without concentrating the beam. Photographic effects are 
obtained which surpass in intensity those produced by sunlight. 
The rays are particularly valuable for Finsen’s treatment of 
anemic tissues. These are compressed by means of a quartz 
plate contained in an ebonite frame, which directly adjoins 
the aluminium sheet forming one armature of the condenser. 
The diseased tissue is thus exposed to rays which have only to 
traverse a thin plate of quartz. The apparatus may be worked 
with an induction coil or an influence machine. 

(S. Lepuc, Comptes Rendus, March 4, 1901.] 


Propagation of Electric Waves in Water.—When the electric 
and magnetic properties of an insulator only depend upon its 
dielectric constant, the wave-length of a resonator remains 
the same when measured first in air and then in the insulat- 
ing medium in question. This proposition was deduced by 
Blondlot from considerations of homogeneity, and verified in 
the cases of castor oil and ice. If the medium is magnetic or 
conducting, or if it shows considerable absorption for electric 
waves, its properties are no longer completely defined by its 
dielectric constant, and the equality of wave-lengths of a 
resonator in air and in the medium cannot be certain. This 
is the case with ordinary spring water, which shows a decided 
conductivity and consequent absorption of electric waves. 
C. Gutton therefore measured the wave-lengths of a simple 
resonator in air and in water, and found that they were prac- 
tically the same when resonator and wires were either out in 
the air or immersed in water. He also found that the path 
traversed by the waves during one period of the resonator 
oscillating in air is 8:9 times smaller in water than in air. 
This implies that when а resonator is plunged iuto water its 
period of oscillation becomes 8:8 greater than in air. 

[C. GurroN, Comptes Rendus, March 4, 1901.] 


Magnetic Effect on Discharges.—It is well known that if a 
discharge is passing through a tube containing rarefied gas, 
the effect of a transverse magnetic field is t» increase the 
potential difference at the terminals and to diminish the cur. 
rent passing through it, while a longitudinal field renders the 
passage of the discharge easier. While working with tubes 
in which the pressure varied from 0:1mm. to 1mm, R. 8. 
Willows noticed that under certain conditions the imposition 
of a transverse field caused a large increase in the current 
passing and & decrease in the potential difference of the ter- 
minals, just the opposite of what generally occurs. Further 
experiments showed that at a pressure of 1mm. the effect of 
the field was to diminish the current, but as the pressure was 
lowered this effect became less and less, until at a certain 
pressure no effect at all was produced on the current or the 
potential difference between the terminals, although the 
discharge itself was distorted. As the pressure was still 
further lowered the current was increased by putting on the 
magnetic field. The effect is probably due to some action of 
the electrodes, which has not yet been fully unravelled. 

IR. S. WrLLows, Phil. Mag., February, 1901.] 


Elementary Quantities of Matter and Electricity. - Boltzmann 
has represented the entropy of a monatomic gas by the 
logarithm of the probability of its state, and shown that 


dQ 9 2 

^ 30 à log P, 

where dQ signifies the heat introduced from without (in 
mechanical units), T the mean kinetic energy of an atom, 
and Q =log the natural logarithm of the probability of the 
stationary distribution of velocities among the atoms, measured 
by the number P of possible complexions." M. Planck adds 
that in his own electromagnetic theory of radiation he obtains 
for the entropy of a large number of linear resonators oscil- 
lating independently in a steady-radiation field the expression 


K log R, 


where R is the number of possible complexions,” and к 
the number 1:846 x 10-9 erg-degrees. Combining these two 
principles, he finds the following values: Weight of the atom 
1'64&х107# gramme; number of gas molecules in lec. at 
Odeg. and 1 atmosphere, 2:76 x 101?; mean kinetic energy of 
an atom at absolute temperature ldeg., 2:02 x 10716; charge 
of a positive monovalent electron 4:69 x 10-19 electrostatic 
units. These values, if the theory holds, are very much more 


definite than anything yet given, and the constant « is the 


weakest point in the calculation. 
(M. PLANCK, Ann. der Physik, No. 3, 1901.] 


p ——————————————— 


INSULATION ON CABLES.* 
BY MERVYN O'GOBRMAN. 
(Continued from page 786.) 


Capacity Method.—The specifo capacity K of any one quality of 
insulation can be obtained from a cable covered with it by using the 
well-known formula 


where M is the capacity of an immersed (ог lead-covered) cable per 
mile in microfarads, and R and r are respectively the outside radii of 
the insulation and conductor. Mr. Mordey made experiments on a 
particular rubber cable for which M was the same when obtained at 
any alternating voltage V from the formula М = 10%А /2тпҮ, and this 
result coincided with the direct-current ballistic measurement. It is 


probable that the formula is approximate enough with sine curve , 


alternatora of any frequency n ( A“ being the alternate R M.S. 
current in amperes). 7 For accurate measurements it must be 
remembered that the results depend on the particular dielectric. 
Arno has found as much as 3 per cent. difference, and Lombardi, 
H. V. Carpenter, and others have independently come to similar 
conclusions. 

When the capacity is required of a powder, or a gum in the rough, 
or an oil, or has a difficult shape to deal with like paper, jute, cotton, 
or hemp, the specific capacity may be obtained according to a method 
which I think is due to Nernst. The specific capacity of a volume of 
oil (which does not re-act on the powder, &c.) is measured, the 
powder is added and the mixture measured again. If the capacity 
of the mixture is not altered by the added substance, its specific 
capacity is found, If not, another known oil is used and its process 
repeated. In the case of roasted manilla paper the method gave the 
approximate result of 1:8 (air=1)t for one sample of paper and 2:6 
for another. l | 

Among innumerable methods of finding specific capacities may be 
mentioned that of C. B. Thwing, who obtains it from the chemical 
composition, density and molecular weight of a substance and its 
components.§ Briefly he showed that the specific сараш K = D/ 
(uik, + а-а, + &c.), where D- the density and М the molecular 


* Abstract of а Paper read before the Institution of Eleetrical 
Engineers, March 7. 

t An extension of Mr. Mordey's test [I.E E. Journal, January 10, 1901] 
was made on 5 miles of 25,000-volt cable at the St. Croix Co., Wisconsin, 
U.S.A., on October 14, 1900, after laying and jointing. The frequency was 
kept constant aud the charging current and voltage-curve was a straight 
line through the origin, thus showing that the capacity was constant at all 
voltages. Mr. Mordey's test was on rubber; this was on paper cable. 

+ A. Gray, Absolute Measurements,” gives the precautions to be taken 
in experimenting on capacity. The dearth of results giving S. I. C. at 
known temperatures of substsn^es having a known chemical constitution 
is astonishing. og 2 | 

§ Zeitschrift fiir Physik. Chemic, Vol. II., p. 297. 
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weight of the substance, and a,a,a,,k,k,k, the number of atoms or 


atom groups and their dielectric constants respectively. 


Substance. Formula. D. | M. |K calculated. K measured. 
Water НОН 1 , 18 755 15:5, 18:5 
Glycerine к C;H*(OH); 126 92 5T 17 56:2 
Petroleum ...... ID 8 2 08 2:06 
Paraf og... | 2% a Ee 

araffin ......... zm | 2:32, &c. 
Turpentine l- CoH 0:87 2:23 2:23 
Chalk . . . | CaO СО, | 265 6:89 614 


The utilisation of specific capacity deserves to be considered 
because its economic importance bas not yet been fully realised by 
cable makers, many of whom bave perhaps overlooked the fact 
exemplified by the experiment of Figs. 1 and 2 that across a com- 
posite insulation the potential gradient divides itself inversely as 
the specific capacity of the various separate layers. Substances of 
dissimilar specific capacities can be utilised in much the same way 
as those of dissimilar conductivities for grading the layers of insula- 
tion and obtaining a uniform stress in all parts of the coating of a 
cable under alternating pressures. Even with continuous currents 
the specific capacity of the insulation is of importance when the 
eable is first switched on, and because the maximum stresses are 
frequently of a rapidly alternating character. 

nsider a homogeneous insulation to be made up of elementary 
condensers in series (Fig. 5), and disr the conductivity of the 
dielectric for the moment. As all the condensers receive the same 
charge and are of the same material and thickness 
the plates of each elementary condenser is less as its area is greater. 
That is, the gradient or fall of volts across the element of thickness 
is inversely as the area that is, inversely as the radial distance р of 
any elementary condenser from the centre, This gives us, again, 
the curve of potential (Fig. 4, curve 1) on the 37/14 cable. 


Yi 


AV LLL 78 
Cil 


/ 
A 


0 
Fig. 5. 


If now we arrange the specific capacity of every layer ef the 
insulation so that the elementary condensers have, in spite of the 
difference of area, the same capacity, then when they are all given 
the same charge they will have the same difference of pressure 
between their two sides—that is, the stress in every part of the 
dielectric will be uniform. This method has, I think, a serious 
practical utility, and the “grading” should be calculated, not for 
the working maximum volts, but for the probable yrentest maximum 
volts. A brief search among the available insulators shows that it 
is easier, without detriment to disruptive strength, to adjust conduc- 
tivities than capacities by an admixture of small quantities of a 
less insulating substance; but even for direct currents there is a 
theoretical advantage to be gained by choosing that substance with 
а higher specific capacity than the matrix or insulation proper. 
Substances of any specific capacity immersed in a dielectric of a 
lower capacity tend to move slowly towards the place of steepest 
potential gradient. If there should remain after careful “ grading ” 
& slightly steeper potential slope near the inner conductor, for 
example, of a concentric cable, a tendency is thereby established 
which will oppoee diffusion, and will tend to maintain or improve 
the pre-arranged disposition if the order of both conductivities and 
capacities is properly chosen * 

* Some such words as the following аге to be found in Heaviside's 
Electromagnetic Theory : — A sphere of uniform permittivity in a 
uniform electric field causes tke external lines of electric force to be 
symmetrically distorted fore and aft, and therefore it has no tendency 
to move. S | 

If, however, the body be а very small piece in а field which is not 
uniform it tends to move in the direction in which the energy or stress in 


the P.D. between. 


When the outside of an insulated conductor is not exactly circular 
but is either a number of small part circles, as in a strand: of round 
wires, or sector-shaped and therefore offering two or more approxi- 
mately flat surfaces and corners, which are usually rounded off, the 
electric intensityt will be greatest in the insulation which is nearest 
to the most protruding portion of the smaller curvatures of the con- 
ductor, and the potential gradients will be proportionately steep and 
will tend to disrupt the insulation unless correction is made by either 
increasing the thickness of total insulation, as is done at present, or 
increasing the dielectric strength locally, or increasing the specific 
inductive capacity so as everywhere to correspond with the steepness 
of the potential gradient. 

The curve of gradients for any usual arrangement of conductors 
may be graphically obtained with sufficient approximation for 
practical purposes, and for this we shall utilise the apparently 
unimportant similarity between the curve of potential obtained by 
considering first conductivity, and, secondly, capacity. The following 
suggestion which Prof. Perry kindly made to me is of special assist- 
ance in the somewhat difficult case of a three-phase or two-phase 
cable. An enlarged section model of the cable is made and the 
coliductors and sheath (if any) are maintained by accumulators at 
potentials proportionate to the instantaneous value of their potentials 
when in use; say 4 volts, 2 volts and zero volts for a three-phase 
cable. A thin sheet of high resistance metal is laid across the 
section, and the equipotential lines are then plotted by pricking holes 
with two needles connected to a galvanometer, at those places where 
no deflection is obtained. Such an arrangement clearly takes no 
account of capacity. But an alternating potential takes no account 
of conductivity, and so we thus get the curve which we require. 
We can then confirm it mathematically by following out Mie’s work 
on Poynting’s theorem.+ 

When the dielectric matrix can be made sufficiently fluid by heat, 
and is free from interposed solids, the grading might conceivably be 
effected by maintaining a difference of potential between the con- 
ductors. To prevent the substances from reverting, when the 
potential difference is cut cff, to any other undesired arrangement 
of capacities, they might be eo chosen that they should solidify or 
become highly viscous with time or by cooling, &c. Such a method 
would not only be slow, but might be imperfect owing to the forces 
being possibly smaller than the effects of diffusion. | 

Example ої 37/14 “graded” cable to stand 14,140 volts maximum: 


No. of layer. Thickness. Spec. capacity. | ое 
І | . 
Ist outaide .............. : 0'08in. 2 | 0 
and next ы. 005, 227 9:5 
vr rm 0:05 ,, | 2:57 20:5 
Mh „ . 005, | 293 8500 
Sth inside 0:05 ,, 3°40 500 


As now made cables are often inversely * graded." A large class 
of fibre cables are given their final impregnation by immersing them 
in their entirety in a tank full of a mixture of an oil and some solid 
hydro-carbon, which, as in the case of resin, frequently has a higher 
specific capacity than the oil and paper, as well as a greater dierup- 
tive strength. During the process of this impregnation the fibres of 
the outer layers have the effect of filtering the solute from the 
solvent, and although the oil reaches and fills up all the pores of the 
innermost layers of paper, the solid is filtered away and only reaches 
the outer portion of the dielectric, which consequently has the greater 
dielectric strength and capacity where they are not wanted. That 
the dielectric strength should be greater in this particular postion is 
of little consequence, but that the capacity should be greater is a 
danger, because it tends to make the potential gradient steeper even 
than it wonld be in a bomogeneous insulation close to the conductor. 
On the other hand, it would be worth trying to utilise this fact to 

raduate the conductivity or capacity by choosing the oil and solid to 

ave a suitable viscosity at the temperature of the impregnating tank. 
A similar faulty arrangement is met with in ordinary vulcanised 
rubber cables. The pure rubber which is placed next the conductor 
has a specific capacity of about 23. The high-class compound which 
comes next to this may have a capacity of 2:6, and is 50 per cent. 
stronger, and the outer layers, which are almost invariably madeZof 
lower-grade material have often a specific capacity of 3 and more, 
a very poor insulation resistance, and strangely enough up to three 
times the strength in some samples. The layers of insulation on such 
cables are arranged in the opposite order of capacity to the most 
efficient, and are only enabled to stand because the vulcanised com- 


the field increases most rapidly, independent of the direction of the electric 
force when tke permittivity of the body exceeds that of the medium. It 
will move in the opposite direction when the permittivity is lees than that 
of the medium. 

t This is a measure of the gradient, and therefore of the stress. 

t See a Paper on Poynting’s Theorem," by G. Mie, in Zeitschr. Phys. 
Chem., 54, pp. 525, Sept. 7, 1900, which is briefly abstracted. translated, aod 
followed out for practical use in Appendix VII. of Mr. O'Gorman's com- 
plete Paper. 
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und rubber has a sufficiently uniform texture and a high 
ielectric strength. I think there is no question that, bulk for 
bulk, the best vulcanised rubber is stronger than the best impreg- 
nated paper, and the day will come when really high pressures are 
used, but just now it needs allits dielectric strength to compete in 
cost at present prices. It is chiefly on armoured cables that their 
lesser diameter results in such а saving of steel tape as to allow 
rubber cables to win in the price competition. 

It may be possible to Pads paper cables by “loading” the paper 
with barytes, clay, gypsum, &c., but it is not safe to prophesy 
whether or not the dielectric strength of loading materials, applied 
as they would be in powder form, would allow allow of their utilisa- 
tion with advantage. А few simple experiments will solve this, 
however, and I have made arrangements with the courteous pro- 
prietor of the Hele Paper Co., S. Devon, to obtain а large number 
of samples of known compositien. 

At present it will be found that rubber-covered H.T. cables have 
as much as double the capacity of fibre cables. This is due (1) to 
the specific capacities being as 3 to 2, and (2) to the superior dielec- 
tric strength of rubber, which allows the conductors to be placed 
nearer together. In non-concentric cables this capacity can be 
diminished by adding, if required, a bed or worming of jute, &c., and 
the reduction can be more cheaply done with rubber than if there is 
to be a coat of lead over each wire, which is the safest way with 
three-phase hygroscopic cables other than feeders, 
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сш of a Three-}Vire Cable.— do not think there is any simple 
manner of calculating the capacities of lead-covered, three-wire, non- 
concentric cables.* Jn a particular experiment an approximation 
was got as follows :— 

‘The capacity of two parallel wires laid on a solid system, if not 
lead covered but buried in the insulator, is per unit length 


= K/2 log (a Va 1), 
where K is the specific inductive capacity of the insulator, and 
a = (dz R?-R”)2 RR“, 


and where d is the distance between the centres of the wires, whose 
radii are R, R. Where there is a lead sheath at a distance equal 


* Capacity.—B. Breisig (Elektrotech. Zeitschr., 20, pp. 127 131, 1899). 
Now that multiphase work is making the concentric cable less prominent 
than heretofore in Н.Т. transmissions, а formula for the capacity of twisted 
wires is of value, even though it only gives an approximation. A two-wire 
cable may be regarded as three condensers in parallel, and Breisig gives 
an expreseion for inore wires. "The capacity K is approximately given Ly 
the formula— K --c +(1- Ky. 

tJ. B. Pomey, Ecl. Elcetr., 19, рр. 151-135, 1899. 


to the distance between the surfaces of the wires, and, further, a third 
wire in the solid dielectric, 10 per cent. must be added to get the 
capacity between any two. Lastly, the capacity-current for all these 
wires will be approximately 33 per cent. greater than the capacity- 
current calculated for two wires as above. 


Capacity of a Two-Wire Cable is given by С. W. Patterson* as 
follows :— 

If the radius of each wire be R ; 

If the least thickness between wires be d ; 

If the specific dielectric capacity = К ; 

Then the capacity in microfarads per centimetre length is 
а 
A/(4Rd d) - d 

It is interesting here to point out that the capacity of the lines of 
an overhead three-phase ^ystem may, according to Perrine and 
Braun, be considered as 
that of three condensers 
connected between the 
wires in a star and not a 
mesh pattern. If the 
centres of the wires are 
at the corners of an equi- 
lateral triangle whose 
side is d, and if r be the 
radius of the wires whose 
length is L, the СА 
current can be calcula 
by supposing three con- 
densera, each of capacity 
C, where— 


—(1,206 x 10-K) log ( 


110 


Potential difference in electrostatic unt t. 


50 C= 20388 L 
log - 
1, 

microfarads connected 

— starwise between the 


mains. If the capacit 
be considered as mes 
connected, then the 
i charging current would 
be „/3 times the charging current of a single phase ; 1f star connected, 


the current is ,/2/3 of current on a single-phase line. 


Radial Depth of Dielectric.—Knowledge of this is practically the 
foundation of the power-cable makers' art, just as in telephone cable 
making the amount of elbow room to give any size of wire with any 
given number of neighbours is the cardinal fact which is so rarely 
discussed outside of the manufacturers' circle. It is interesting to 
consider the subject of “ radials ” at some length, not from the point 
of view of small conductors and small voltages, but in the case of 
large conductors and high pressures, both of which will beof interest 
in the immediate future. 
If we double the radial 
depth, can we double the 
applied pressure between 
conductors? If we in- 
crease the size of con- 
ductor, must we increase 
the radial thickness for 
the same volts? The 
tendency has up to the 
poene been to answer 

oth questions affirma- 
tively, though with hesi- 
tation ; the curve of 
gradients points to an 
opposite conclusion. How, then, does the price vary ? 

We must commence by giving the values which practice has fixed 
to a number of variables. We may suppose the insulating material 
has а constant volt-resisting quality ver centimetre thickness measured 
between plane surfaces. Trowbridge (1898) has proved this true for 
large thicknesses of air, and T. Gray (1898) for all thicknesses of 
paraffined paper. It is not true for small thicknesses of substances 
like paper impregnated with oil, empire cloth, mica, &c., but the law 
is known, having been investigated by T. Gray and others. Some 
idea of the law is given by the curves in Figs. 6 to 8. With the 
exceptions of paraffined paper and air, the disruptive strength is great 
when the testing plates are near together, and diminishes according 
to an approximate hyperboliclaw with increasing thickness, reaching 
after a certain thickhess a nearly constant lowest value. One would 
think that this lowest value might be taken as safe for cable-making, 
but on referring to practice we find that a factor of safety of 10 to 20 
is used, and this brings us well on towards the flat part of the curves. 


70 
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Fic, 8.—Peraffined Paper. 


* Phys, Rer., 3, pp. 309-513. 
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It is unnecessary to say that every nerve has been strained to reduce 
the factor by seeking for cleanliness, uniformity of material, absence 
of metal particles, &c. The effect on price of reducing this ‘factor of 
safety, or what eventually comes to the same thin increasing the 
available disruptive strength of the material applied, is given by 
Fig. 9, which takes the example of a 37/14 at various voltages from 
3,000 ‘upwards, and shows, for example, that halving the factor of 


safety will make a thirtyfold economy of insulation at 30,000 volts 
and a fivefold economy at 10,000 volts. Had the effect of thickness 
in weakening the dielectric been considered the adv antage of a чыг 
dielectric, which i is not weak for any thickness, would have а 
greater. Until we are quite clear that such phenomena as Mr. faddell 
showed us in his admirable Paper on December 13, 1900, do not, as 
I believe they do not, often occur in practice, we should be rash to 


CURVE SHOWING THE| VARIATION IN PRICES OF A 37/14 SINGLE 
CABLE BY TAKING DIFFERENT |VALUES|OF S: r VARIOUS 
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Fic. 94.— Curve Showing the Reduction of Depth of Insulation on a 37/14 when tke Dielectric Strength is Increased 
but kept Homogeneous.t . 


* Fig. 9.— Thé section of copper being constant, we may take the power 
which may be transmitted as proportional to the square of the voltage. 
It is to be noted that were a high value of S allowable (say 50,000 volts 


increases much less rapidly than the voltage, and therefore very much less 
rapidly than the power which such a cable could transmit. Therefore, 
where S is high, it pays to use high-pressure cables up to say 30,000 volte. 
When S may not exceed 20,000 volts per cm. the price rises prohibitively 
with the voltage—that is, at а greater rate than proportional to the | 
power. 


diminish our factor of eafety much below 10, as it is difficult to 
secure that carbon-hreak switches and other precautions shall be 


. : А , universally used. 
per cm.) at d, the price of an insulated 37/14 cable for different voltages 


TRE (To be concluded.) 


ot Fig On shows that if 30, „000 or 40,000 volts is likely to be the limit 
of pressures for structural reasons in alternators, switchboards, &c., there 
is no great economy on cables to be made by increasing the dielectric 
| strength alone beyond 50,000 volts per cm., and experiments need not be 
' made in that direction beyond that limit. 


* 
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BOARD OF TRADE ELECTRIC LIGHTING 
REGULATIONS. 


(Continued from page 793.) 


Thursday, March 14th. 

It will be remembered that the previous sitting was adjourned early 
to admit of the consideration of a provieo suggested by Sir Courtenay 
Boyle, and which was published last week. 

Mr. LITTLER, K.C., said he had sent in no amendment, but he had 
a communication from his clients in which they stated their wish to be 
placed pecuniarily in the same position after the change that they were at 

resent. 

i The Hon. ALFRED LYTTELTON, K.C., was of the opinion that any 
clause presented should be on behalf of objectors generally, and with this 
object in view, on behalf of the London County Council, he suggested the 
following :—'' Provided that no change shall be made in the pressure of 
supply to any premises which on were supplied with energy by 
the undertakers, except with the consent of the consumer, but where the 
consumer withhholds his consent after the undertakers have offered to 
pay the costs of the damage caused by the change, the undertakers may 
appeal to the Board of Trade, and that Board may, at the request of both 
parties finally settle the matter in difference between them, and failing 
such request, may dispense with the consent of the consumer on the 
following conditions, that is to say : The Board of Trade shall in such case 
refer to a single arbitrator, to be agreed upon betwen the parties, or, 
failing agreement, appointed by the Board of Trade, the settlement and 
due execution of such terms as shall recoup the consumer all reasonable 
costs, charges, expenses and loss incurred in consequence of the change of 
pressure, and to place the consumer in at least as beneficial a position as if 
the change had not been made. The costs of both parties to the 
arbitration, to be settled in case of difference by the arbitrator, sball be 
paid by the undertakers, provided always that if the arbitrator certifies 
that the consumer ha: vexatiously withheld his consent, the consumer 
should pay his own costs of the eaid arbitration." 

Mr. W. J. WALTER, on behalf of the City of London Corporation, 
submitted the following, which is substantially the same as that given 
above :—“ Provided that no change shall be made in the pressure of supply 
to any ргеші-ез which on were supplied with energy by the 
undertakers except with the consent of the consumer, but where the 
consumer withholds his consent after the undertakers have offered to pay 
the costs of and damage (including a reduction in the price of supply of 
energy) caused by or incidental to the change, the undertakers may appeal 
to the Board of Trade and that Board may, if the parties agree, finally 
settle the matters in difference between them, and failing such agreement, 
may dispense with the consent of the consumer on the following 
conditiones, that is to say : The Board of Trade shall in euch case refer to 
the arbitration of а single arbitrator, to be agreed upon between the 
parties, or failing such agreement, appointed by the Board of Trade, the 
question of tbe condition under which the chenge sball be allowed and 
the due fulfilment of the same by the undertakers. Such conditions 
shall include those imposed by the London County Council or local 
authority, as the case may be. Under these regulations the reasonable cost 
of both parties to the said arbitration sball be paid by the undertakers.” 

Mr. ROSKILL, K.C., strongly opposed the suggestion that the com- 
panies were asking for an indulgence in this matter. The change was 
imperative for the necessary development of the electrical industry, but the 
two clauses suggested by the London County Council and City Corporation 
were practically invitations to the consumer to resist the change. 

Mr. D. WARMINGTON refused to consent to the provision that the 
undertakers should pay the cost of both parties in the arbitration. 

Mr. R. C. GLEN was prepared to support the London County Council 
and City Corporation, but was inclined to make the regulation as to costs 
more astringent. 

Mr. MOON, K.C., eaid that this claim for the indemnity of the consumer as 
to costs was based on an entirely erroneous idea of what the 1896 regula- 
tion was intended to, and did, effect. In 1896 it was clear that there was 
an idea—not more—that it might be advisable to increase the pressure at 
which electricity was supplied by the companies. In order that thie might 
be done it was necessary to alter the provisions of the regulation which 
was accomplished by the Board of Trade inquiry, adding the proviso at 
present under discussion. At that time it was admitted that there was no 
tatisfactory 200 volt lamp on the market, and therefore 200 volt supply 
was practically in its experimental stage. Under these circumstances the 
Board of Trade had, in effect, said they would not commit themselves, but 
left it open to the company to try to get its standard of pressure altered 
either by the London County Council or themselves, and so alter the 
consumer's pressure without his consent. This they were now trying to 
do. He submitted that the proviso in dispute was no; a permanent 
decree of the Board of Trade, but was a regulation juswfied and 
recessitated at the time it was made by the condition of the industry. 
If this argument was, as he maintained it was, right, the attempt to 
indemnify the consumer against all costs of arbitration had no sound 
foundation. The undertakers were now asking to be put back iu the 
position they were before 1896, а position in which they could have 
applied to the Board of Trade for their consent to an alteration in preesure, 
and wbich could bave been granted upon such terms aa seemed to them to 
be fitting as regards not only the particular consumer but also in the 
public interest, It was in the public interest that the company, being 
able to double or treble the load on their mains, did not require to pull 
up the streets, and although there might not be any very great advantage 
to the consumer in the change, it was not true to say there was no 
evidence of any advantage, because at any rate he was able to increase the 
load on the installation in his house. 


Mr. LITTLER, K.C., objected to the last statement, as he had not put 
forward his opposition evidence. 

Mr. MOON, K.C. continuing, said he was merely giving this as an 
illustration. On the question of arbitration, these proposed clauses 
invited every coneumer to say he would not consent to the Board of Trade 
settling the matter, but would want arbitration. It had been done before. 
The consumer would then probably go to the supply compauy and say, 
* [t will cost you а great deal if we go to arbitration. You will have to 
pay in any event. Had not you better give us something extra to avoid 
the cost of arbitration?” "They would ask for this or that improvement 
in addition to an increase in pressure. 

The Hon. A. LYTTELTON, K.C., speaking for the whole of the oppo- 
sition, eaid Mr. Moon's argument had been based upon the evidence of 
such à witness as Col. Crompton, who held the most extreme views, and 
had entirely disregarded the evidence of Prof. Kennedy who had stated 
that the consumer should be indemnified. He opposed Mr. Moon's view 
at some length. 

Mr. ROGER WALLACE, K.C., preferred to accept the clause proposed 
by Sir Courtenay Boyle, which he thought would meet any reasouable 
circumstances. | 

Sir COURTENAY BOYLE said he bad heard sufficient to enable him 
to advise the Board of Trade in such a manner as would result in the 
drafting of a clause which both parties must agree to accept and во close 
the inquiry. Otherwise the evidence for the opposition must be heard, 

An adjournment was made with a view to the various counsel coming to 
an agreement, but after something like half an hour the Hon. Alfred 
Lyttelton informed Sir Courtenay Boyle that it had been decided to 
examine the further witnesses. 

Mr. Т.Р. GUNYON, of the London County Council electrical testing 
department, cross-examined by the Hon. A. Lyttelton, K. C., did not consider 
any benefit accrued to the consumer by changing to 200 volts, and in many 
cases the coneumer lost as regards price and efficiency of lamps. He had 
obtained quotations from six well-known lamp makers as to priceand life, all of 
which came out unfavourably as compared with 100 volt lamps. His teste 
on these lamps resulted generally in a lesser degree of efficiency. He then 
enumerated various complaints of fire, mauy of them having arisen after a 
change to the higher pressure had been made. At the same time, if extra 
precautions were taken, as had been stated by Prof. Kennedy, there was 
not a greater danger, but such extra pains were absolutely necessary. He 
agreed with Col Crompton that supply companies in the early days were 
very lax as to inspection, but although an improvement had been made 
some bad wiring was still passed, and he handed a specimen taken from a 
house quite recently to the President. Generally speaking, however, he 
maiutained that with 200 volts the lamps cost more, had a lesser efficiency 
and shorter life, besides a somewhat increased danger of fire. 

By Mr. ROGER WALLACE, K.C.: Witness admitted that about one- 
half of his list of fires were in buildings supplied at 100 volts, All his 
information connected therewith was obtained from assistants, and he had 
never personally inspected any of the places. At the same time he had seen 
a good many places where fire was quite possible owing to the bad 
wiring. He was of the opinion that the present regulations were quite 
sufficient if supply companies exercised to the full the powera they had. 
Questioned as to his qualifications, he said he had not had any theoretical 
training electrically, and it was only since he had been with the London 
County Council that be had taken up electricity. He had never tested 
lamps for life, but usually relied on what the makers told him, and, further, 
stated that he was aware that some of the makers whose lamps were 
included ір his list did not encourage the sale of 200 volt lampe. 

By Mr. MOON, K.C.: He had not tested 100 volt lamps of the same 
make in order to compare with the 200 volt. He could not explain the 
remarkable disparity which existed in price between the various makes of 
200 volt lamps. 

By the Hon. А. LYTTELTON, K.C.: In obtaining the lamps he had 
simply ordered them without stating what they were wanted for, and he 
did not think a message of that description would convey the idea that 
they were for testing purposes. 

Mr. BERNARD DRAKE substantially agreed with the last witness, and 
further stated that numbers of his clients had complained of increased 
quarterly bills, or else that less light was obtained for the same money. 

Sir COURTENAY BOYLE: Is that increased expense at the same rate 
of charging for the current ? 

WITNESS said that lamps with less efficiency would increase the bill for 
current for the same amount of light. 

By the Hon. A. LYTTELTON, K.C.: He had sent round communications 
to people who had changed over, asking if, from their present experience, they 
would agree to change again and nearly all agreed that they would not. 

Мг. К. WALLACE,.K.C., objected to this on the ground that it was not 
evidence. 

WITNESS replied that no doubt the Board of Tra іе preferred facts to 
theories. 

Sir COURTENAY BOYLE thought it unnecessary to presa this matter. 

By the Hon. A. LYTTELTON, K.C.: If the opposition, however, 
wished to test the point he had the material ready. Although his firm 
did not make lampe, his experience was that more expense attached to 
the manufacture of 200 volt lamps and the results of tests he had made 
on large quantities proved they were less efficient. The life was certainly 
less and there would be a decided increased danger of fire if the supply 
companies were allowed to bring the full 400 volts into one house, There 
was practically no benefit to the con-umer as the question of loss in the 
house wiring was a negligible quantity. 

By Mr. К. WALLACE, K.C.: Although he felt very strongly on this 
question of 200 volts, he did not agree thet he had imbued his clients with 
the same ideas. Tests on single lamps either for life or candle-power 
were useless, and he had never made any. He cond not agree with 
Prof. Kennedy’s evidence that there was not less light^because he was 
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constantly receiving complaints that there was less light. Most of the 
Jamps used by his clienta were supplied by the Westminster Company to 
Prof. Kennedy’s specification and they seemed to be the worat of the lot. 
Such complaints he considered more valuable than laboratory tests. 
Personally he felt be would have no difficulty in making а satisfactory 
200 volt installation in the first instance, but there was danger in 
converting a 100 volt system. 

By Mr. MOON, K.C.: He was not satisfied with the present 200 volt 
lamp. They were not reliable as, for one thing, the thin filaments shook 
together. No doubt in time they would be overcome. 

Re-examined by the Hon. A. LYTTELTON: The question of success- 
fully overcoming the difficulties in lamps should be left to arbitration. 
He did not regard tests as valueless but as fallible. As a practical man 
he placed more reliance in the resulta of a very large practical experience. 

Mr. JUSTUS ECK followed, and stated that he had been connected with 
something like 1,000 installations both during the time that he was 
engineer to Messrs. Laing, Wharton and Down, and since acting for 
himself. A 200 volt installation in some cases cost 15 per cent. more than 
a 100 volt under similar conditions. The percentage difference in the cost 
of lamps varied from 32 to 57 per cent., and was less efficient. In bis 
opinion to make up for this a consumer ought to have a reduction of about 
28 per cent. in the price of current. 

By Mr. В. WALLACE, K.C. : About 250 to 300 of the 1,000 installations 
mentioned were at 200 volts, and although he had passed them he had not 
been satisfied himself, as he considered they were more liable to fire. 
Asked as to why he had not reported this either to the supply company or 
the insurance company, he replied that it was not his duty. The Laing, 
Wharton and Down company simply did what the supply company asked 
them to do, and in that way he had passed tbe installations, as the best that 
could be done under the circumstances had been done. In а new 
installation and properly done, there was no danger from fire. He dis- 
agreed with Mr. Drake that individual testa were no good. Tests made 
by himself with а greasepot photometer had shown а consumption of 
4°1 wat ts per candle from 110 volta and 5 2 watts рег candle from 200 volte. 

By Mr. MOON, K.C.: It was quite possible to get lamps at a less 
increased price than he had mentioned, but he not think his evidence 
exaggerated. 


By Mr. ROSKILL : Personally, he was indifferent on the matter of the. 


anos Possibly the only advantage to the consumer was in uniformity 
of light. 

Re-examined by the Hon. A. LYTTELTON, K.C.: It depended on the 
company as to whether its mains were overloaded, and this would have а 
great influence on the regularity of the light. His tests’ figures were the 
mean of several tests. Testing the voltage from time to time, he found an 
average variation of 5 or 6 volte. These tests were made at home, using 
current supplied by the Aberystwyth and Chiswick Company. 

Prof. W. E. AYRTON, F.R.S., cross-examined by the Hon. A. Lyttelton, 
said he did not agree with Col. Crompton that if lamps made by well- 
known makers were installed complaints ceased. Practically speaking, the 
highest priced 200 volt lamps on the market were extremely bad, and the 
makers of very good 100 volt lamps made extremely bad 200 volts lamps. 
He had tested lamps under two sets of circumstances—viz., either because 
manufacturers had asked him to do во in their interest, or for consumers 
themselves who had found that after the change the light had been so much 
diminished. In one instance he tested 20 lamps of a very well-known 
manufacturer, but the results were surprisingly bad. Had tbey been 
good he would not have brought them forward. Both 8 c.p. aud 16 c.p. 
lamps were included. He would not state the exact price, as that would 
give a clue to the name of the maker, but they were priced at over 1s. 8d., 
and marked 200 16 c.p. The average illumination, tested for over 1,000 
hours, was 9:8, 8, 11, 10 candles, and so on, and the expenditure of power 
9:8, 7'3, 5'1, 60, &c., watts per candle. The average watts per candle of 
some 100 volt lamps of the same make, tested for 1,820 hours, was 4'35. 
He had made many other similar tests. For a consumer he had tested some 
200 volt 8 c.p. lamps which had been running for some weeks, and these 
gave 6, 1:8, 51, and 5'1 candles, and in expenditure of power 6'0, 15˙, 
10:8 and 7:5 watts per candle. At first he himself had thought there was 
a mistake in the tests, but it was not so; and, in case it should be imagined 
that he was dealing with some absurd lamps supplied by some small mush- 
room firm, һе mentioned that these were the kind of lamps which he 
found himself had been put into offices by the Westminster Company in 
Victoria-street. From the above figures it was obvious that the life 
would be diminished. These results were quite in conformity with 
the information which had been given publicly by lamp manu- 
facturers, and in support of this be read an extract from a Paper by 
Mr. Binswanger Byng, of the General Electric Co., on Feb. 24, 1898, in which 
was given what he thought an extremely fair account of the difficulty of 
making glow-lamps. He disagreed with Prof. Kennedy that because the 
number of units consumed for the same number of lights remained the 
same after the change there was au advantage. Не found it was quite 
true that the bills in some instances had not altered in amount, despite 
the fact that tbe light was less, and the reason was tba* these inefficient 
200 volt lamps were made to take just about as much power as the rela- 
tively efficient 100 volt lamp. If the change was carefully carried out he 
did not think there was increased danger of fire, but extra trouble must 
be taken. However, in the case of all the three wires coming into the 
building there was а certain risk of shock wbich did not exist before. 
The middle wire was earthed at the station, which prevented the potential 
of either of the outers having more than 200 volts difference from the 
other, but it still left the two outers differing by 400 volte. Supposing 
there was a piece of metal running upstairs, such as an electric bell wire 
or metal stair rail, which would be fairly insulated from the ground but 
not from the electric light wire, there would be a possibility of a 400 volt 
shock if this came in contact with one outer of the system, and therefore 
there was a risk which did not exist before. If two wires quly.were-gaken 


into the house there was not so much fear of shock. On the question of the 
advantage to the consumer, he said it was more easy for the company to 
keep the pressure within Board of Trade limits at 200 volts, but if two 
companies were supplying equally well in one district, one at 100 volts 
and the other at 200 volts, there was no advantage to the consumer. 

By Mr. MOON, K. C.: He was of the opinion that manufacturers were 
making large numbers of high-priced inefficient 200 volt lamps, and 
although improvement was going on, be would neither say that manufac- 
turers would not or could not turn out а better article. Neither would he 
say that within & short distance of time there would not be an efficient 
lamp. The question of the undesirability of the consumer standing in the 
way depended on what his financial poeition was to be after the change as 
compared with before. If he would be in an abeolutely good position it 
would be desirable for him to have the change, As long as any extra 
expense was caused he should be indemnified. О? course, the time at 
which the extra expense was not apparent should be decided by an arbi- 
trator or the Board of Trade. The cost of copper in a private house was 
a very small fraction of the total cost of installation, and he was inclined 
to think that & respectable firm would charge slightly more for wiring an 
absolutely new installation at 200 volta. | 

Ву Mr. WALLACE, K. C.: Не had no knowledge that one particular 
manufacturer had come to bim for tests because he had had trouble himself 
in making the thing satisfactory. Reliance was better placed in the results 
of long tests, but he preferred his own tests to any others. | 

Re-examined by the Hon. А. LYTTELTON, K.C.: The tests he had 
mentioned had been made during last year and this year, and he had 
quoted them because they were made on lamps which were being installed 
by supply companies in London. It would be quite right to say that if 
the 200 volt lamp improved with time there should be a corresponding 
improvement iu 100 volt lamps, as the former suffered from certain dis- 
advantages which the latter did not.  Broadly s ing, they would 
improve together. The main disadvantage of the volt lamp was the 
necessity for using unflashed filaments and the extra molecular discharge 
owing to the higher pressure. 

By Sir COURTENAY BOYLE: The molecular discharge took place 
from one limb of the filament to the other. There was no regular ratio 
of change in insulating material as the gauge of the copper increased. One 
insulation was sufficient for several gauges of copper. Given a reasonable 
amount of copper and a reasonable amount of good insulating material 
there would not be mora risk of breakdown with 200 volts on a circuit 
previously carrying 100 volts. The switches, however, were made differently 
and the fuses were rather longer, and these would in most cases have to be 
changed. 

Mr. APPERLEY, Lord Londonderry’s agent, cross-examined by the 
Hon, Alfred Lyttelton, K.C., gave some non-technical evidence as to the 
unsatisfactory nature of the supply since the change had been effected in 
his lordship's town house. Further, the average amount paid for the 100 
volt supply during 1897-98-99 was £181. 9s. 5d., but during 1900, which 
time a 500 volt supply has been taken, the yearly bill amounted to 
£288. 18s. 8d. As evidence that no more light had been used, he 
mentioned tbe national mourning, and consequently there had been less 
balls, parties, &c. 

By Mr. ROGER WALLACE, K.C.: He had made complaints to the 
Westminster Company as to these troubles and read some of the lettera. 
He had had no difficulty with the insurance companies in connection with 
the change. The reason why his lordship had been changed was because 
he had been told the price of current would be 8d. per unit if he did not. 
There had been decidedly more trouble with renewals of lamps since the 
change was made, and, generally speaking, he considered more money was 
paid for a less efficient light. He had the company’s own invoices to sub- 
stantiate his charges as to increase of the quarterly bills. 

By the Hon. ALFRED LYTTELTON, K.C.: The increase in the bills 
was notwithstanding the lower tariff, and the company had even charged 
for the extra light burned whilst the workmen were in the place. 

By Sir COURTENAY BOYLE: He considered the extra renewals of 
lamps due to the fact of the filaments not being strong enough touched 
the sides of the globe, and so broke down. 


Monday, March 18th. 


On resuming on Monday morning Mr. Littler complained that one of 
his witnesses, a librarian under the City of Westminster Corporation, had 
been refused permission to give evidence of his experience. Considering 
the City of Westminster were represented at the inquiry, he thought this 
a rather startling thing, and appealed to Sir Courtenay Boyle. 

Sir COURTENAY BOYLE: I am afraid I cannot do anything in the 
matter. 

The Hon. ALFRED LYTTELTON, K.C., then summed up his case 
for the London County Council. He thought it bad been recognised that 
the Board of Trade was williug to make the change, and the question 
was, Upon what terms”? The argument of Mr. Balfour Browne had 
originally been that the change was to the advantage of the industry, the 
company, and the consumer, but that the very few consumera who refused 
to allow the change had taken advantage of their position, and had 
endeavoured to extract terms which they were not entitled to. This latter 
statement was manifestly not a correct onc, and nobody who had heard 
the evidence could deny that there was a substantial case for the con- 
sumer who cared to stand out. It was perfectly true that the majority of 
the Westminster Company's coneumers had been captivated by the 
sanguine statements made by the company, and that a few less credulous 
ones had held out ; but he considered the very sanguine statements of the 
company to be questionable. Further, Mr. Moon had practically aban- 
doned the buoyant argument of the case, ahd had fallen back upon 
far more temperate ground. His argument was, in substance, that 
the 1896 proviso was introduced as a temporary estoppel during an 
experimental stage, and that the condition of the industry really 


| G 


884 


THE ELECTRICIAN, MARCH 22, 1901. 


remitted, at present, to the period before 1896, which would give 
to the company the right to ask the Board of Trade to do away 


with the proviso in question. But this was a fallacious argument, 
because the premises upon which it depended were not borne out by 
facts. There was not a word in the proviso as to its being a temporary 
one, aad it seemed as permanent as any in ап Act of Parliament. But 
even supposing that it was in the nature of a temporary measure, which he 
did not admit, he challenged Mr. Moon's statement that the state of things 
existing previously to 1896 was substantially the same as at present. The 
evidence put forward by the London County Council had established 
unquestionably that the experimental stage had not gone, and that the 
matter was still in a state of acute controversy. To illustrate this he took 
the Westminster Company's evidence, in which it was claimed tbat an 
advantage accrued to the consumer, and put against it the statements by 
Mr. Bernard Drake, who was particularly experienced in the Westminster 
district. This witness was prepared to show the specific nature of the 
numerous complaints he had received, and Lord Londonderry's agent had 
been an example of them. It was safe to say that a company like the 
Westminster Company would put their best leg forward in dealing with 
such a person, and the result of their best was seen by this evidence. Even 
on Mr. Drake's evidence alone he could claim that the 200 volt system had 
been proved to be still in the experimental stage as compared with 100 
volts. Mr. Gunyon's and Prof. Ayrton's evidence supported this. Even 
Col. Crompton had not claimed for the consumer anything more than а 
greater regularity of light, and then they had Prof. Kennedy’s admission 
that any disadvantage to the consumer ought to be made good. Therefore 
there was only the question of the arbitration to be settled. But he did 
not suggest that this should be done on the footing that no efficient 200 volt 
lamp would ever be made. A state of things existed which might be 
reasonably expected to be cured in the course of time, and it would not 
be beyond the power of the arbitrator to adjust this matter. But if the 
change were made in accordance with the company's wishes, the fact that 
the latter could enter a consumer's house at will would be a dispeneation 
of the ordinary law of trespass of the country. This might or might not 
be very serious ; but, on the other hand, surely it would not be right for 
the consumer to be forced into such an unequal contest. The company 
would have the power to enforce arbitration, but let it be at their own 
expense, unless the consumer bad shown hiinself to be unreasonable. If 
this were not done nineteen-twentieths of the consumers would be obliged 
to have the change without а murmur, simply because they could not 
afford to go to arbitration. The company was amply protected under the 
proposed clauses by the fact that between them and the expense of arbitra- 
tion there was the mediation of the Board of Trade, and, further, there 
was the provision that the arbitrator could make the consumer pay his 
own costs if he had not been reasonable. 

Mr. LITTLER, K.C., next called his witnesses. 

Major CARDEW, examined by Mr. Crois on behalf of Mr, Littler, 
confirmed the previous evidence as to the undesirability of the change, 
and considered the clause submitted by the London County Council а 
very fair one under the circumstances, He considered the supply company 
should be called upon to pay all the expenses of the change, and, further, 
to put the consumer in all respects in as good a position as he waa before. 
The fittings would certainly have to be changed if they had been at work 
with 100 volts for some years. The wires in every case ought to be over- 
hauled by opening up the casing, as iu his opinion, ordinary insulation testa 
were not sufficient. Flexibles in most cases would have to be replaced. In 
the case of trade premises the operations in connection with the change 
might be an appreciable inconvenience. He agreed with Prof. Kennedy 
that there was no essential difference between the two classes of lamps ; 
probably only a small difference in price which favoured the 100 volt. 
However, although he had not carefully tested 200 volt lamps, he did not 
think it possible, with the smaller sizes, that they were as satisfactory as 
regards life. 

By Mr. ROSKILL: It would not be a judicious policy on the part of 
the Board of Trade to absolutely veto the use of 200 volta, but at present 
he did not see how it was to the benefit of the consumer. He did not go 
so far as Mr. Chamen and say definitely that greater 1cgularity of light was 
ensured, altbough, naturally, the company could for the time being comply 
better with the Board of Trade regulations as to constancy of pressure, 
Summing the whole matter up, it would be injurious to the consumer to 
have the change, on account of the slighter all-round efficiency of the lamps, 
and the probable greater risk of fire and shock. Nevertheless, he had never 
recommended a change back from 200 to 100 volta. | 

Mr. ALFRED ROSE, of the amalgamated firms of Messrs. Rose and 
Bird and the Crystal Electric Lamp Co., entirely dissented from the view 
that 200 volt lamps were as good as 100 volt, for it was impossible for 
them ts last 1,000 hours and not have more than 25 per cent. drop in candle- 
power to the same number of watts per candle. If an improvement took 
place in the 200 volt lamp it would atill be behindhand, because a similar 
improvement would be apparent in the 100 volt lamp. At present there 
was about 25 per cent. difference in cost, and they took '? watts per candle 
more. 

By Mr. BALFOUR BROWNE, K.C.: The life of the lamp depended 
on the disintegration of the filament, and was mostly confined to the 
шае He admitted there was the same proportion of surface in both 

amps. | 

Mr. V. B. D. COOPER gave evidence of the state of things which existed 
between the Westminster Company and the Windsor Hotel and Junior 
Constitutional Club. He said he had asked well-known contractors for 
tenders for effecting the change at the above two places, and the figures 
quoted included nothing for internal re-decoration in any shape or form. 
The lowest tender for the Windsor Hotel was £966 and for the Junior 
Constitutional he quoted two amounts, viz., £700 and £550. In his view 
this was about the price he would expect to pay a respectable firm for 
doing the work. The re-decoration, which would, of course, be absolutely 


necessary, would amount to а considerable sum. "The change would be 
no benefit to his clients in either case, and the company ought to put 
them, if anything, in a slightly better position. At the same time, he 
repudiated the suggestion that on his advice his cliente had attempted to 
blackmail the Westminster Company, It was not to his interest to retard 
the progress of the electrical industry, and his letter to the company, dated 
July 19, 1900, proved this. In this letter it was stated that he had no 
wish to prevent the company from increasing the earning capacity of ita 
mains, and would be disposed to accept 200 volts provided slightly more 
light was given for the same amount of money. It was further pointed 
out that as the change was for the company’s benefit and not his clients, 
all alterations must be carried out at the expense of the former. The 
Windsor Hotel's bill, which was paid monthly, averaged £1,250 per annum, 
and the Junior Constitutional slightly more. "There was sufficient ground 
available in the case of the first named upon which they could erect their 
own generating plant. 

By Mr. BALFOUR BROWNE, K.C.: Witness admitted that the com- 
pany had offered to instal a transformer on the premises at the Windeor 
Hotel, but he had objections to it. Не did not suggest that the company 
should pay any amount which a contractor selected by him liked to name 
for the alterations. He asked that the lowest tender out of four good 
contractors should he accepted, but did not seem to favour the idea of 
putting this to arbitration. If an installation was thoroughly wired, say 
yesterday, for 100 volts he did not think any change would be necessary 
except in flexibles. 

By Mr. SYDNEY MORSE for the Chelsea Company: А building 
thoroughly wired for 100 volts would take an additional number of 
200 volt lamps. 

By Mr. ROSKILL : He could not make a defiuite statement as to the 
durability of the hotel 100 volt lamps, but was quite certain it was more 
than 600 hours. 

By Mr. LITTLER, K.C.: The Windsor Hotel had been perfectly wired 
for 100 volts except in one or two places, but to-day there was no alteration 
wanting whatever. 

Sir COURTENAY BOYLE: Why is it necessary to re-wire flexiblee ? 
Why is & distinction drawn ? 

WITNESS said that flexible wire for 100 volts was not so efficient as 
200 volt flexible. It was a question of insulation. 

Sir COURTENAY BOYLE : Do you say that the insulation for 100 
volt flexible is inferior to that necessary for 200 volts. | | 

WITNESS: Yes, that is so. In answer to further questions he said 
that if the necessary alterations were not carried out the fuse would go, 
and if it did not, then the wires would become so heated that they would 
burn up, with consequent danger to the building. 

Mr. LITTLER, K.C., summing up on behaif of his clients, said he did 
not want his money spent or his time wasted in arbitration when he was 
in & position which he regarded as being perfectly reasonable. It would 
be different if they were asking for some ridiculous sum, say £20,000. The 
only terms they asked was that they should be placed in exactly the same 
position after the change as they were at present, and therefore the clause 
as to being vexatious or unreasonable could not apply in his case. Suppose 
when a consumer went to arbitration and the Board of Trade happened to 
select an electrician with extreme views, what would his position be then ! 

Sir COURTENAY BOYLE: I cannot admit that, necessarily. 

Mr. LITTLER, continuing, said that with, say, Prof.Kennedy, the con- 
sumer would get no compeneation, while according to Col. Crompton, 
he would be bound to give all that was asked and 10 per cent. besides. 
He was, however, perfectly prepared to abide by a decision of Sir Courtenay 
Boyle made on the spot, but this was not permissible. It was true that 
the Westminster Company had suggested that his clients should go to 
another company, but they would not be any more satisfied. But, further, 
it was useless to think that a company like the Westminster Company 
would offer to give up a large consumer like the Windsor Hotel if they did 
not know it was practically impossible for them to go elsewhere. He 
challenged the statement that the consumer got any advantage, Indeed, 
by coming to this inquiry the company had clearly accepted the position 
that the consumer was master of the situation. Much has been made of 
the purchase price which would have to be paid by local authorities, but, 
as far as he could see, the only interest the local authorities had in the 
matter was as to the pulling up of the streets, and, considering that this 
was done for six months at a time by those same people, it would not 
appear to matter much. He traversed the whole of the evidence on the 
question of saving, and denied in toto that this was so, and concluded his 
speech by extracts from the correspondence both between the Windsor 
Hotel and the Westminster Company and the Junior Constitutional 
Club, from which he said it was apparent that the company had 
attempted to tyrranise over his clients. A few of these extracts are 
noteworthy. One letter to the Junior Constitutional intimated that it 
would be necessary to terminate all original contracts with consumers 
after a certain date, and that the higher price would be charged if the 
chanze were not carried out, and another stated that having obtained 
the consent of the London County Council it would be necessary to make 
the change. A matter which Mr. Littler drew particular attention to was the 
fact that under its act the Westminster company had the right to obtain a 
deposit before supplying a consumer. Here was a customer spending 
1,250 а year with the company, paying it monthly, absolutely regularly, 
when, in consequence of his refusal to submit to this change, he had been 
asked for an advance of some hundreds of pounds, or the company could 
not continue to supply. It was an insult to his clients. This, he said, 
was contained in the correspondence which was handed in to the Board of 
Trace, as also was the fact that the money had been paid under protest. 
Under all these circumstances, he maintained that, whatever the action of 
the Board of Trade in the matter, it should say, with regard to his clients, 
that arbitration should not be enforced, but that they should be put in a 
position absolutely to their own satisfaction, 
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Mr. BALFOUR BROWNE, K.C., replied both on the general points and 
the particular case of the Windsor Hotel. His company was not by any 
means alone in this application to the Board of Trade. "The whole of the 
seven metropolitan boroughs supported the Westminster Company, besides 
35 local authorities and 14 companies in the country. Altogether there 
were 68 applicants, and yet Mr. Littler came and bothered them about a 
squabble between a hotel, a club, and a company, which could be settled 
by an arbitrator in half an hour. These people were certainly trying 
to get more than they were entitled to, and although they were 
standing on what they called their "rights" this meant the 
right to extort as much as they could out of the company. He 
maintained what he had already stated—viz., that there was a benefit 
to the consumer, to the company, and to the public. But supposing there 
was no direct benefit to the consumer, was not a benefit to the company 
an indirect benefit to the consumer ? The companies were not the enemies 
of the consumers, They had a right to charge 8d., but only charged 4d., 
because it was greatly to the benefit of the company as well as the con- 
sumer that electricity should be supplied at a cheap rate. The sliding 
scale in connection with the gas industry, by which as the profits went up 
the price went down and vice versa, was an endeavour to make the con- 
eumers partners in the undertaking, and this was what the electric supply 
companies were trying to do. Who were going to pay for the extra loss 
in mains? Not the company, but the consumer, and the consumer would 
get as much benefit out of it as the company. Не admitted the company 
had a benefit, and they expected it. Mr. Littler had given the question of 
opening up the streets the go-by, but this should not be so. The public 
were directly interested in keeping down the capital account of hia com- 
pany. Every penny put into the ground in the shape of additional mains 
would have to be paid back by the public. Local authorities had to buy 
at the standing value of the undertaking. It might be possible, if all the 
100 volt consumers lived in one street, for the company to supply them 
without any great expense, or if half the consumera in a district wished for 
100 volts, there might be a case for the old regulations. But where there 
were only eight, as in his particular case, all distributed over the area, it was 
possible for the company to be biackinailed, and he did not hesitate to say that 
the Windsor Hotel had attempted to blackmail. Mr. Cooper had even asked 
to be put in a slightly better position than he was now. Why should the 
Windsor Hotel, or anyone else, object to arbitration if they bad the truth 
and right on their side? [ven Mr. Danck werts suggested arbitration, and 
on this account Sir Courtenay Boyle had put in his clause, which was 
perfectly fair in principle. The only alteration he would suggest, but 
which he would not insist upon, was the“ insertion of the following, in the 
early part of the clause, immediately in front of the words “ the under- 
takers may appeal to the Board of Trade "—viz., ‘‘and the consumer and 
undertakers have failed to come to an agreement within one month." As 
it at present stood a consumer could hang the company up for 20 years. 
He would further suggest that the undertakers should only offer to pay 
“ what in their opinion was the reasonable costs, &c., of the change. With 
these two exceptions Sir Courtenay Boyle’s proposal was perfectly reason- 
able. The London County Council and City Corporation had asked for the 
Lands Clauses Act in preference to the Arbitration Act, which was the last 
deliverance of Parliament as to arbitration. Heasked Sir Courtenay Boyle 
to leave his own clause, with the two corrections above, as it stood, or even 
leave bis suggested alterations out, and he would be willing to accept 
it. He considered the question of lamps was covered by the words 
“ incidental to.“ 

The inquiry was adjourned until to-day (Friday). 


With reference to Mr. Sydney Baynes’ evidence on March 7, reported 
in our last issue, and in which he eaid that the present proviso did not 
really apply to St. Pancras, there appears to have been a misunderstanding 
between the witness and counsel. The facts of the case are as follows :— 
The St. Pancras order of 1883 contained a proviso only allowing a change 
of pressure subject to the approval of the Board of Trade, and in accord- 
ance with such conditions as they might see flt to impose. The Vestry 
wrote for theae conditions, aud in reply received the letter referred to of 
May 15, 1896, imposing the terms of the clause now under discussion. 
Under these circumstances, of course, the criticisms made by the counsel 
for the opposition do not hold good. 


CORRESPONDENCE. 
THE DUBLIN ELECTRICITY SUPPLY SCHEME. 


TO THE EDITOR OF THE ELECTRICIAN. 

Sm: I have to day returned from Dublin, and venture to 
trouble you with а communication in reference to your remarks 
contained in your issue of the 8th instant. The Electrician, 
a8 you are no doubt aware, reaches Dublin regularly, and is 
treated as an authority on electrical matters, asits information 
is usually so correct, and my Dublin friends, therefore, have 
read with great surprise your references to what you describe 
as “the singularly unfortunate arrangements for the erection 
of a large electricity station for the supply of Dublin.” 

I have a great admiration for the way the technical press 
perform their weekly function of keeping the members of the 
industry acquainted with what is going on in every part of 
the kingdom, and I have hitherto been under the impression 
that, as far as municipal electricity works were concerned, 


they usually drew their inspiration from the reports of the 
Lighting committees or from the discussions in the Councils. 
May I, in the case of Dublin, refer you to these documents ? 

In a ** Report of the Whole House, 1898,” No. 36, page 292, 
Prof. Kennedy says, in reference to the Pigeon House Fort :— 
“From the electrical point of view, however, there is, of 
course, no difficulty whatever in making а good station at 
Pigeon House Fort, and in working economically from it, and 
if you have practically no alternative, I have no doubt the 
scheme can be carried out successfully. I may fairly say, 
however, that if the matter were in my hands, I would rather 
spend money on land nearer the city than on mains coming 
into the city, and believe that if the alternative exists at all, 
this would be the wiser one to adopt, but I quite realise that 
there may be circumstances which render it impossible for you 
to adopt it.“ 

In consequence of the above expression of opinion, the Elec. 
tric Lighting committee of Dublin advertised for sites, but the 
result of the responses not being favourable, they decided to 
proceed with the Pigeon House scheme and invited Prof. 
Kennedy to carry it out. When the application was made to 
Prof. Kennedy, however, he was on the point of starting to the 
United States under a retainer from the London County 
Council, and he expressed his regret at it being impossible for 
him to take up the work. This was the sole reason of my 
being appointed to carry it out rather than he. 

With regard to the buildings, you state that in respect of 
my estimate of £20,000 for the buildings, not one of the 
firms tendering offered to do the work for less than double 
Mr. Hammond’s figure.” May I refer you to Report 1,901, 
No. 86, page 225, in which I summarised the items embraced 
in the £41,000 tender which were not included in the original 
scheme, as follows :— 

Increased size of engine and boiler-house ..................... £4,261 


Coal store (extra)... cesses ызаа зыл iks o Ya Va Vk e nire . 2,500 
Overhead bunkers ..... .................. CHT 400 
Glazed brick lining to engine- housnassss . . 1.252 
Additional setting for Lancashire boilers IT 500 
Excavation of engine-block to prepare for future engines. 400 
Provisional items .................. ES — T 1,175 

£13,488 


As compared with the above figure of £13,488, the excess in the figure 
of the tender is £16,300 as already set out, and there is, therefore, a differ- 
ence between my original estimate and the actual tender figure of £2,812, 
which, considering the rise in the price of iron and especially of cement 
since I gave evidence before the local Government Board in February last, 
I do not consider can be deemed a very great divergence. 


From the report of the committee which I enclose herewith, 
ou will notice that including the small excess figure upon the 

buildings, the contracts given out to date in Dublin will 
amount to £184,550, against my total estimates of £185,549, 
in respect of the corresponding work. | | 

I should also like to айа that your leader writer is under а 
misapprehension in supposing that I have in any way departed 
from my original requirements with regard to substantial 
buildings and suitable foundations. The list of items which 
have been eliminated from the £41,000 tender, and which are 
get forth on p. 226 of the enclosed document, will show you 
that the building stands absolutely as substantial as that for 
which I laid plans before the Local Government Board.— 
Yours, «&c., Ковент HAMMOND. 

London, March 18. 


WIRELESS TELEGRAPHY, 
TO THE EDITOR OF THE ELECTRICIAN. 


(Translation.) | 

Sm: During the experiments which I have just made with 
M. Guarini between Brussels, Malines and Antwerp, I waa able 
{о make some observations which I think it useful to point out 
to you. In all our laboratory experiments the Guarini repeater 
had always acted well even when, as in Fig. 1, the air-wire was 
connected to the coherer through the intermediary of the 
armature of an electromagnetic interrupter, whose object is, 
as is known, to break automatically the connection between 
the coherer and the air-wire when the latter is to be 
employed for radiating. But when we tried this pattern of 
repeater in our actual long-distance experiments, the following 
curious occurrence took place each time. As soon as an 
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electric wave transmitted from Brussels actuated the repeater | atmospheric electricity which traversed the air-wire—an actual 


at Malines, the latter continued to work by itself. Yet 
we had taken all possible precautions to prevent the sparks 
produced in the repeating apparatus, especially those of the 


m 
гп 


Fia. 1. 


oscillator, from influencing the coherer. The metallic box 
enclosing the latter and the sensitive parts were carefully put 
to earth. After having assured ourselves that the cause of 
this phenomenon could not be from tho apparatus itself, we 


п <—— ea 


Кто. 2. 


Fic. 3, Fio. 4. 
supposed that it must be attributed to atmospheric eleotri- 
city. To-day I have verified this opinion by the following 
experiments. 

J connected the air-wire at Malines, which is 70 metres 
high, directly to one electrode of a coherer, the other electrode 


pud 


Fic. 6. 


Ета. 5. 


being put to earth. Each time that I broke or re-made the 
connection either between the air-wire and the coherer (Fig. 2) 
or between the latter and earth (Fig. 3), I observed a deflec- 
tion of the galvanometer needle. I attribute this effect to the 


lightning conductor; by breaking or re-making the connection 
I produced extra currents which put the coherer into action. 
I then connected the air-wire to one of the terminals of the 
primary of an induction coil, whose other terminal was 
earthed (Fig. 4). In the secondary, a very sensitive Blondel 
coherer was connected in eeries with a cell and a galvano- 
meter, and the needle of the latter showed a constant deflection. 
Finally, I put a condenser in parallel with the coherer (Fig. 5), 
and I no longer noticed the least deflection of the galvano- 
meter needle. This arrangement was then adopted in 
connection with the repeater, and the phenomenon of „self. 
impression " mentioned above no longer occurred. 

One word with regard to the employment of alternating 
currents instead of Hertzian waves, of which M. Guarini has 
already informed you (see The Electrician, March 1, 1901). 
At the Brussels station, transmission is now being made 
exclusively by means of alternating currents and the result 
which we obtain is perfect. At Malines the repeater still 
includes an oscillator, but between the balls of the latter there 
is only a gap of 1mm. A condenser is put in parallel with 
the two balls (Fig. 6). This allows the spark-gap to be 
diminished, and thus reduces the travel of the armature of 
the electromagnetic interrupter.—Yours, &c., 


Brussels, March 16. Тле0т. PoxckLxr. 


PARLIAMENTARY INTELLIGENCE. 


— — 


SHEFFIELD CORPORATION BILL. 


A question of making especial provision for dealing with electrolysis was 
once more raised before the House: of Lords Committee which had this bill 
under its consideration yesterday. The members of the Committee were 
Lord Newton (chairman), the Earl of Lathom, Viscount Falmouth, and 
Lord Sinclair. The bill is of an omnibus character, and the only part of 
it that was opposed related to electric tramway extensione, The Sheffield 
United Gas Co. petitioned against the bill. 

The case for the promoters was opened by Mr. BAGGALLAY, K. C., who 
stated that the Sheffield United Gas Co. raised a question of considerable 
importance by asking that provision should be made in excess of the present 
protection given to gas companies against the possible effect of the electro- 
lytic action of electricity escaping from tramway mains. The promoters 
contended that the general regulations of the Board of Trade were suffi- 
cient to protect the petitioners, and that so long aa the Corporation carried 
out the Board's regulations they were entitled to the same protection as 
other local authorities who worked tramways by electric power. If they 
said these regulations were not sufficient, it was for the Board of Trade to 
amend them. It was most desirable that legislation on this subject 
should be general and should not be varied by local acte. No doubt Lord 
Camperdown's Committee on the London County Tramways Act of last 
year inserted a special clause on the subject of electrolytic action, but the 
promotera urged that it was unnecessary to insert а similar clause in this 
bill. 

Mr. А. L. FELL, electric engineer and general manager of the Sheffield 
Corporation Tramways, stated that every proper precaution against 
electrolytic action had been taken in the construction of the tram ways. 
The rails were laid in a solid bed of concrete aud were plastered up with 
Portland cement and sand on each side so that they were practically 
insula'ed from the general body of the earth. Every joint was bonded 
and the tracks themselves were cro:s-bonded. Under the Board of Trade 
regulations the Corporation had to keep certain records and these records 
showed that the amount of current working back to the power station 
otherwise than by the rails was very small. Witness had seen an old 
water pipe taken up in Sheffield before the tramways started running aud 
it was so much corroded that it had actually burst. He had also seen pipee 
which had only been laid дозуп for three years in made ground but which 
were corroding rapidly. He thought this was due to chemical action 
arising from the cinders in the ground. Under these circumstances if the 
Committee inserted a clause making the Corporation liable for damage 
caused by corrosion, the Corporation might have to pay for damage which 
they had never caused. The Sheffield rails were cot insulated in a 
technical sense. 

Mr. FREEMAN read the following proviso which, he said, the gas 
company desired to have inserted in the bill : — 

„Provided that, notwithstanding anything contained in the said acts 
or this act, if it be proved that any injury or damage to any mains, 
pipes or apparatus of the Sheffield United Gaslight Co. shall have 
resulted from fusion or electrolytic action caused by any currents gene- 
rated or used for the purpose of electric traction on any of the tramways 
for the time being belonging to the Corporation, nothing in thesaid acts 
or this act shall relieve the Corporation from any liability to make 
compensation for such injury or damage which would have existed but 
for the passing of the said acts and this act.” 

Asked whether he saw any’ objection to such a proviso, Witness said it 
would cause endless lit igstion. 
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Mr. HORACE F. PARSHALL said he had had American experience, 
and could state that in the United States there were no regulations like 
those of the Board of Trade in this country. A tramway company was 
allowed to adopt any system of traction it wished ; if the company did 
damage it had to fight it out in the Courts. Electrolysis did occur in the 
United States, but not to the extent that might under these circumstances 
have been expected. It was a very easy thing for a company that had a 
worn-out system of water pipes to diecover suddenly when a tramway was 
laid that a new system of pipes would be convenient. He had examined 
_the Dublin Tramway Company’s system particularly, with a view of 
ascertaining whether there had been any deterioration of the company’s 
property through electrolysis, because where the current strayed from 
the rails it necessarily took with it some of the metal. He found no 
deterioration in the Dublin raile, and there was no talk of electrolysis in 
any .of the numerous installations with which he was connected. In 
Sheffield the electrical arrangements were the usual ones, and complied 
with the Board of Trade regulations. Those regulations afforded all the 
protection that was necessary to the owners of gas and water pipes. This 
was shown by practical experience. He did not think that even if tram- 
ways were defectively laid electrolytic action might ensue toa considerable 
extent. If the Board of Trade regulations were carried out there was no 
risk of electrolytic act on whatever, and he had not found any difference 
of opinion on the point among electrical engineers who had been asso- 
ciated with practical systems. 

Mr. ROBERT HAMMOND expressed the opinion that if electric tram- 
ways were properly constructed there was no risk whatever of electrolytic 
action. Last year he visited three times every large city on the Continent 
in which electric traction was employed, and in not one of them was he told 
anything about electrolytic troubles. He was consulting engineer to the 
Corporation of Dublin, and he was perfectly certain that the Dublin people, 
who loved a quarrel, would have gone to him before this about electrolysis 
if they bad had any trouble of that kind. In Sheffield, even though the 
pipes were situated in ashy and damp ground, the Board of Trade regula- 
tions furnished sufficient protection. The electrolytic scare had been 
imported from America, and was not based on anything that had been seen 
in this country. 

This closed the promoters’ case. 

Mr. H. THOMAS, general manager and secretary of the Sheffield 
United Gas Light Co., stated that they had about 100 miles of mains 
under the streets of the city, and at present they were in a very good 
condition. The company regarded it.as a dangerous thing to have an 
electrical tramway running close to their pipes. He thought it only a 
matter of justice that, if the pipes were damaged by electricity escaping 
fromthe Corporation’s wires, the Corporation should make good the damage. 

Prof. J. PERRY, President of the Institution of Electrical Engineers, 
said be had examined the electric tramway at Sheffield, and was aware 
that it was worked under the regulations of the Board of Trade. He did 
not consider it а mere scare to anticipate that electrolytic action might be 
caused to the pipes which were laid near electric tramway lines; in his opinion 
it was а serious danger. When electricity left the metal and entered a 
liquid or damp soil a certain amount of metal was carried away with it. 
Under Board of Trade rule 5 per cent. of leakage might take place, but a 
single ampere of current continuing for one week to leave metal and enter 
so'l of a certain k'nd would remove 1 cubic in. of iron or 2 cubic 
in. of lead. ln some cases it would remove very much more than this 
and in other cases mu: h less. Witness produced and placed before the Com- 
mittee examples of pipes from South London which he had been assured 
by the local engineer had been damaged in consequence of leakage of the 
current from the City and South London Railway. He had not taken up 
the pipes bimself, but had 1 o doubt that in two of them the corrosion had 
been caused by electricity. These two were fitted in a way they would not 
have been if iv had been a case of ordinary corrosion. It was fair to say 
that un' il about 14 months ago the City and South London Railway was 
not working under Board of Trade rules. He had no doubt whatever. 
however, that damage might be caused by electricity from the Sheffield 
Tramway, though it was working under Board of Trade rules. It was 
possible that one of the fitted gas-pipes he had produced had been laid 
since 1823. | 

Mr. WARNINGHAM, electrical engineer, said he had given very careful 
attention to questions of electrolysis Theoretically the Board of Trade 
regulations did not afford protection, and there had not be sufficient 
time to see whether in practice they did or not. 

Prof AYRTON stated that he was generally in accord with the views 
expressed by Prof. Perry. The London County Council plans of electric 
traction so far as they had been settled had been submitted to him and the 
return conductor was to be as wholly insulated as the going conductor. This 
would afford an abaolute safeguard to the pipes in the roads through which 
the tramways would be laid. "Various plans were now in course of develop- 
ment for preventing electrolytic action in the case of tramways, and many 
schemes had been patented during the last few months to prevent the 
anticipated electrolytic action that might be caused by the urdinary over- 
head trolley wire and the uninsulated rails employed as a return. Witness 
was inclined to think that the Вага of Trade rules were drawn up under 
a misconception. He thought the Board, when the rules were made, had 
- ап idea tbat if the difference of potentials between a rail and a pipe was 
less than a certain value, which they specified definitely, there would be no 
electrolytic action, while if it was greater than that value there would be 
such action. That misconception existed iu various books written in previous 
years. It was stated in those books that unless there were au electro- 
motive force of about 14 volts there could not be electrolytic action. 
Greater knowledge had shown that this was not correct and that, whatever 
was the difference of potentials, electrolysis would take place. 

. Mr. Freeman having addressed the Committee in favour of the insertion 
of the clause he had already placed before them, and Mr. Balfour Browne 
having replied, A | 


The CHAIRMAN announced the Committee's decision as Follows: We 
аге of opinion tbat the bill may proceed subject to the addition of the 
clause asked for by the Gas Company. | 

The unopposed portion of the bill was then proceeded with. 


KING'S NORTON AND NORTHFIELD TRAMWAYS 
BILL. 


On Wednesday this bill came before a select committee of the House of 
Lorde, over which Lord Stanmore presided. 

For the promoters, Mr. BALFOUR BROWNE, K.C., said the bill 
empowered the District Council of King’s Norton and Northfield to con- 
struct railways and tramways in the district. It was practically an 
ordinary tramway bill, and, like most tramways, was to be worked by 
electricity on the overhead system. The main object was to connect the 
lines which exist in Birmingham with the district, and the principal pro- 
posal was to make two great main thoroughfares for traffic, one along the 
Pershore-road, and the other along the Bristol-road from Northfield. The 
Council had come to the conclusion that tramways were essential for the 
district. The total length of the proposed tramways was 114 miles, and 
the cost £130,000. The petition against the bill was on behalf of certain 
property owners, and, as frontagers, they did not want the tramways. 

Mr. Edwin Docker, clerk, Mr. Thomas Gibbins, chairman, and Mr. A. 
W. Cross, engineer of the King's Norton and Northfield Council, gave 
evidence in support of the bill. 

Mr. C. Н. GADSBY, consulting engineer, said he approved the route 
selected for the trams. Не thought а 15 minutes' service would be 
adequate for the district. The total estimated cost was a little over 
£129,000, and on that outlay he believed the trams would pay. 

Mr. S. К. Locock, civil engineer, also gave evidence in support of the bill, 
after which witnesses for the opposition were called, and the inquiry was 
adjourned. 


CHINESE CABLES. 


In the House of Commons on Monday Sir CHARLES DILKE asked 
the Chancellor of the Exchequer a question on the subject of the laying 
and working of submarine cables in China. 

In reply, Sir MICHAEL HICKS-BEACH said: The cable between 
Shanghai, Chifu, and Taku (which does not touch at Wei-hai-wei) has been 
laid by the Eastern Extension and Great Northern Telegraph companies 
for the Chinese Telegraph Administration under an arrangement which the 
British Government fully recognises and supports. The cable is leased by 
the Chinese Administration to the companies fora minimum period of 25 
years, and the companies will work and maiatain it. Wei-hai-wei will be 
served by a branch line from Chifu. It is stipulated in the agreement 
between the Eastern Extension Company and the British Government that 
this branch line shall be worked by a British staff, and that all traffic 
between Wei-hai-wei, Chifu, Shanghai, and Hong-Kong shall also, as far ae 
practicable, be transmitted exclusively by British operators. 


STANDING ORDERS AMENDMENT. 

In the House of Commons on Friday, on the motion of Mr. J. W. 
Lowther, it was agreed to amend Standiog Orders 154 (c) and 170 (a) in 
order to give county councils à locus standi to appear against tramway 
schemes when the tramways proposed were to run along roads for which 
the county councils are responsible, and of extending from 21 years to a 
maximum of 42 years the period at which the local authority may purchase 
a tramway undertaking. The alterations apply to the whole of the United 
Kingdom. 


LEGAL INTELLIGENCE. 


Cuba Submarine Telegraph Co. (Ltd.) v. West India and 
Panama Telegraph Co. (Ltd ). 

On Thursday, March 14th, the hearing was resumed in this appeal. 

Mr. HALDANE, K.C., continuing his arguments in support of the 
appeal, contended that the defendants had never threatened or intended 
to arrange with the Direct West India Cable Co. to transmit messages 
from London handed by tbe Direct Company at Jamaica to the defendants 
for transmission to places south and east of Jamaica at a lower rate than 
the local rate, or to arrange terms with the Direct Company which should 
enable messages handed in by the Direct Company to the defendants at & 
rate greater than the through rate which had been fixed in reepect of 
messages from Londen to places south and east of Jamaica, via New York 
aud Havana. The defendants further alleged that plaintiffs claimed to do 
and had for many years done, and were still doing, the very thing they 
now claimed defendanta were not entitled to do. 

Mr. YOUNGER, K.C. followed on the same side. He said if the 
plaintiffs’ contention was correct it would involve this, that plaintiff com- 
pany must be taken to be in telegraphic communication with every 
place on the defendant company's gyetem. The result would follow that 
if a message was handed in at any one station on the defendant company’s 
system for transmission to another place on the same system that. inas- 
much as the place of destiuation was in telegraphic communication with 
the plaintiff company, that company would be entitled to a proportion of 
the receipts for that message, inasmuch as the only obligation under the third 
clause of the agreement upon the West India Company was co har.d over to 
or forward by the Cuba Company all the telegraphic messages received by 
or sent through the West India Company for such places as the Cuba Com- 
pany might be in telegraphic communication with. That in itself amounted 
to what might be called a limitation. ' It was put to him that there would 
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be no handing over to the Cuba Company of а message which was to be 
transmitted from one station on the defendant company’s system to 
another. He ventured by way of reply to say that the wording of the 
agreement as it stood, as it was construed by the learned judge and by 
the plaintiffs, was that they might be entitled to some portion of the;rate 
paid in respect of & meesage which never in any sense of the word 
reached the terminus of the defendant company at the beginning of the 
Cuba Company's line. In other words, that the plaintiff company claimed 
to be entitled to participate in messages which were dealt with by the 
defendant company, although under ro possibility could these messages in 
the course of their transit ever reach Santiago. He had to contend that 
in the drawing up of the judgment there had been a grave error. Accord - 
ing to his decision the learned judge for the purpose of arriving at the 
conclusion of wbat places where in telegraphic communication made the 
rates of the rival routes the standard. The declaration of the Court as 
drawn declared that the plaintiffa were, according to the true construction 
of the agreement of January 51, 1870, in telegraphic communication with 
every place with which the plaintiffa should be able to communicate by 
telegraph, or of which the defendants should also be able to communicate 
by telegraph in such manner and at such rates as to enable defendants or 
any other person or company to compete for traffic with the plaintiffs. 
The order had been transposed and the effect of the declaration was to 
lead to the extraordinary result that the more exorbitant the plaintiff 
company's rates were the more easy it was for the defendants with a lower 
rate to compete with them. It was the amount of the plaintiff company's 
rates not the smallness of them which, according to the formal declaration, 
constituted telegraphic communication, whereas according to the learned 
judge's decision telegraphic communication depended upon the plaintiffs’ 
being equal to or not greater than the rates of other routes. 

Мг. SWINFEN EADY, K. C., for plaintiffs (respondents) submitted that 
the judgment of Mr. Justice Farwell was correct, and ought to stand. 
The telegraph companies had agreed between themselves on a through 
rate between London and Jamaica at Js. a word. Before the time of those 
disputes the through rate to St. Croix, as agreed by tbe plaintiffs and their 
allies, was 5s. 5d.—that was to say, a message might be sent from London 
to Halifax, Santiago, Jamaica, and thence to St. Croix. The through rate 
for that was ӧз. bd. Supposing a message was handed in at Jamaica for 
St. Croix the local rate was 4s. 1d. That was an agreed figure. So that 
supposing a person wished to telegraph from London to St. Croix by the 
Direct Company's route, apart from any preferential arrangement, the 
Direct Company would charge 3s. per word for going to Jamaica, and 
there they would have to hand it on to the West Iadia Company, and 
if the latter charged the Direct Company what they charged othera— 
viz., 4s. 1d.— the public would have to be charged 78. 1d. for the message. 
The through rate was only 5s. 5d. by the plaintiffs’ system. The plaintiffs’ 
complaint was that the defendants, in order to enable the Direct Company 
to compete with the plaintiffs instead of treating them as strangera, as 
they were bound to do, did not require the Direct to pay 4a. 1d., but had 
entered into an arrangement with the Direct Company which enabled the 
latter company to compete with the plaintiffs system in the St. Croix 
messages. In other words, the defendants announced themselves willing 
to work with the Direct Company at through rates, and had arranged to 
charge them not 4s. 14. per word, but to charge them such a sum as would 
enable them to compete with the plaintiffs in the St. Croix messages. 

Lord Justice WILLIAMS: Do you say that it is impossible for them to 
say that for all the world their transit rates are 25 per cent. less than their 
local rates? Might they say: For all the world we charge for transit 
rates 25 per cent. less than for local rates? You say that that would be 
a contravention of paragraph 5 of the agreement. 

Mr. SWINFEN EADY: If that was the rate they gave to us, I think it 
would be a breach of the agreement with us во far as regards competing cables. 
Take Jamaica. They are not to enable any new company to compete with 
us by reducing their rates. They allowed the Cuba Company and their allies 
a reduction of 25 per cent. to get a working tariff. For them to say We 
will allow your competitors a similar reduction in order to enable them to 
compete with you," I say that is an agreement prejudicial to us, and which 
the defendants have agreed not to enter into. The learned counsel, con- 
tinuing, said that the real dispute was with the Direct Company, because 
that company went to Jamaica. There was not much competition between 
the plaintiffs and the French company. Не submitted that Mr. Justice 
Farwell had come to a proper conclusion on the matter, and that there 
had been a clear breach of the agreement by the defendants, and that the 
plaintiffs were entitled to an injunction as asked. 

Mr. HALDANE having replied, 

Lord Justice RIGBY, in giving judgment, said : The main question to 
be decided is as to the meaning of words apparently most easy of inter- 
pretation. His lordship briefly reviewed the early history of the establish- 
ment of telegraphic connection in the West Indian islands. The Cuba 
Company (the plaintiffs in this action) having been formed, and the West 
India Company having also been incorporated, on the 31st January, 1870, 
these two companies entered into the agreement in question in this case. 

By that agreement it is provided, by clause 1, that the Cuba Company 
will hand over to the West India Company all telegraphic messages received 
by or through the lines of the Cuba Company for any part or parts of the 
world with which the West India Company were in telegraphic communi- 
cation. Then clause 3 provides that the West India Company will hand 
over to and forward by the Cuba Company all telegraphic messages 
received by or through the West India Company for such places as the 
Cuba Company may be in telegraphic communication with. That phrase 
“ telegraphic communication” has got to be dealt with, and it is the main 
question in this action. The contending points are that a company cannot 
be in telegraphic communication with any part away from its own 
system. It must be in telegraphic communication by means of a cable 
of its own. Now, prima facie, that certainly is not the meaning of the 
words “telegraphic communication.” I think that, with the ordinary 


parlance 80 far as the agreement is concerned, the Company may 
be in telegraphic communication with a place whichis not reached by its own 
cable or telegraphic line: I hold that according to the meaning of the 
agreement Jamaica was in telegraphic communication with London, ani I 
hold that telegraphic communication must mean everything which can be, 
in the ordinary acceptation of the word, treated as telegraphic com munica- 
tion. I hold then that under this agreement the words “telegraphic 
communication " are to have their general effect, and that when you find a 
practically established system of communication, especially where there 
are through rates, you have really telegraphic communication. But then 
there is another part of the agreement—clause 5, which says :—“ Neither 
company parties hereto shall enter into an agreement or trade arrangement 
with any other company or persons, or may connect with any tele- 
graphic line or апу cable at these 'points which may be prejudicial 
to the interests of the other company party hereto without the 
assent in writing of the other company," and an injunction was asked for 
restraining breaches of that contract. In the case for an injunction you 
must see that the party complaining suffers damage ; not that there has 
been a mere breach of the agreement but that it is one practically tending 
to iuflict damage upon the party complaining, and for that purpose it is 
necessary to consider whether there was a practical reason for granting an 
injunction. And of course it at once becomes evident that there might 
be cases in which there was communication to a certain place, but where no 
damage could possibly arise by what was being done because there would 
be no competition at all. There might be cases in which the rates necessary 
to be charged were so high that there would be no competition, and there- 
fore an injunction would be unreasonable. The learned judge sought to 
limit the injunction he was about to grant to practical cases. In his 
rexsoning judgment—as distinct from the formal judgment—the learned 
judge seemed to say that unleas there was competition practically there 
was no damage and no injunction could be granted. There must be com- 
petition by the plaintiffs and competition by the defendants, "The words 
of the formal judgment. had left the matter not во clear as it ought to be, 
and I think that those words аз to damage by competition ought to be recon- 
sidered, and that we should not leave the matter open to any doubt at all. 
In my judgment the plaintiffs are entitled to the declaration as to Ше 
words “ telegraphic communication” practically aa extensive as that which 
has been put upon the words by Mr. Justice Farwell, and that they are 
entitled to the injunction practically to the extent to which the learned 
judge has granted it. The :esult will be that the appeal will be dismissed. 

Lord Justice VAUGHAN WILLIAMS: While concurring with every- 
thing that Lord Justic Rigby has said, I wish to point out for myself that 
I think the formal judgment given in the Court below requires a very 
substantial correction. My view is that the words “telegraphic com- 
munication " in the agreement must be construed in their ordinary mean- 
ing, and the limitation which appears at the end of the formal judgment 
is not regular and is not accurate. I should like to point out, however, 
that, according to my view, that which is claimed by the plaintiffs in the 
statement of claim is altogether too wide. The plaintiffs claim an injunc- 
tion without any restriction or limitation at all, which injunction I am 
not ready to grant, and, as I understand from Lord Justice Rigby's judg- 
ment, he was not ready to grant. The injunction claimed is altogether to» 
wide. I think the words “ telegraphic communication in the agreement 
must receive their natural meaning, and I wish to heartily assent to what 
Lord Justice Rigby has already said, that, although a wide interpretation 
was put upon the words in question, it does not follow that the plaintiffs 
are entitled to an iojunction as wide as that claimed. The plaintiffs cer- 
tainly could not get damages wider than the injury they have sustained. 

Lord Justice STIRLING : I am of the same opinion as regards the 
phrase which has been so much considered in argument, namely, being 
"jn telegraphic communication." There are two different interpretations 
advocated, one on behalf of the appellants and the other on behalf of the 
respondents. The construction which is advocated by the appellants is 
that the words being in telegraphic communication means that when 
one or the other can communicate telegraphic communication has been 
effected. To my mind that construction is far too narrow. The con- 
struction advocated on behalf of the plaintiffs—that two places are, in 
ordinary parlance, put in telegraphic communication when a telegram can 
in the ordinary course of. business be sent from the one to the other—1s 
the ordinary meaning which it ought to receive on this occasion. I think 
that the contract the defendant company has entered into has such а 
tendency that the judgment of the Court below is correct, with the suggested 
modification. 

It was left to counsel to arrange the terms of the order, with leave to 
apply to the Court if necessary. 

The appeal was then dismissed with costs, leave being given to appeal to 
the House of Lords. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
— — 
APPOINTMENTS VACANT AND FILLED. 

The Guardians of St. George's Union, London, W., require а chiet 
engineer for their infirmary, to take entire charge of the heating 
and electric lighting plant, &c.; also two drivers for the electric 
lighting plant. Further particulars will be found in an advertisement. 

The British Electric Traction Co. require a manager to superin- 
tend the erection of 7 miles of overhead construction for electric 
tramways in Scotland. See advertisement. 

A mechanical and electrical draughtaman is required at the 
Lancaster Corporation electricity works. Applications to borough 
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electrical and tramways engineer (Mr. W. A. Tester) by April 1. 
See advertisement. 

The Professorship of Natural Philosophy at Edinburgh will be 
vacant from April 29 next, owing to the resignation of Prof. Tait. 
Applications to Secretary, 4, Albyn-place, Edinburgh, by June 1. 

А. principal is required for the Northern Polytechnic Institute, 
Holloway, London. Applications to clerk before March 30. 

Nelson Tramways and Electricity committee require an electrical 
engineer. Applications to town clerk by 25th inst. 


Mr. Teed Owen, of Huddersfield, has been appointed traffic 
assistant to the Electric Lighting and Tramways department of the 
East Ham District Council. 

Dr Kohn, of Liverpocl University College, has been appointed 
principal of the Sir John Cass Technical Institute, London, at а 
salary of £500 per annum. 


Bath.—At the Council meeting on Monday, on the motion o 
Ald. Taylor, the Electric Lighting committee's report was adopted, 
except во far as it related to the appointment of Mr. Francis Teague 
as city electrical engineer. Mr. Teague has been appointed for three 
months at a ealary of £29. 3s. 4d. per month. e object of the 
motion, Ald. Taylor explained, was to enable the committee to make 
inquiries which they had not yet been able to make. 


Burton-on-Trent.— Last week the Council decided, on the motion 
of Councillor Lowe, to rescind the tesolution passed on Sept. 13, 1899, 
relating to the fixing of the charges for electric energy for heatin 
and power, and fixing the future charges as follow :—For the use o 
a motor or heater for 117 hours (or less) per quarter, 3d. per unit ; 
for any additional number of hours’ use (during daylight) per 
quarter, 1d. per unit. Mr. Lowe explained that there was an all- 
round charge of 23d. per unit for power or heating, and it had been 
thought advisable to revise this charge. Most of their ex were 
the same whatever the consumption. They had found that the con- 
sumption of electricity for motive power had proved a fruitful source 
of income in other towns, and this revision been made with a 
view to inducing local firms to take current for motive power. Those 
who во took current would find the cost compare favourably with 
either steam or gas "They had to create a market for electric energy. 


Cardiff.—At the next meeting of the Electric Lighting committee 
the borough electrical and tramways engineer (Mr. Arthur Ellis) will 
submit а revised tariff for current for lighting and power. 

Electricity in the Navy.—In presenting the Navy Estimates 
in the House of Commons on Monday, Mr. Arnold Forster explained 
that the rating of electricians was a new rating tor which the 
Admiralty hoped to obtain 100 men during the present year and 
100 more at an early date. The enormous growth in the use of 
electricity on board ships of war had caused the rating. The men, 
after undergoing an examination, would be passed into the Navy, 
and it was hoped they would form a most valuable addition to the 
staff of the torpedo department. They would rank as petty and 
chief petty officers, 


Glasgow Exhibition — 14 has now been definitely arranged that 
the Duke and Duchess of Fife will in the King's name perform the 
opening ceremony of the Glasgow Exhibition in May. 


Islington (London).—The salary of the borough electrical 
pp (Mr. Albert Gay) has been increased from 2500 to £600, 
and that of the chief assistant (Mr. C. Yeaman) from £250 to £300. 


King's Lynn.—The electrical engineer's salary has been increased 
from £150 to £200 per annum, and a bonus of £105 has been voted 
to Mr. Pilling in connection with the completion of the extensions 
at the electricity worka. | 


London County Council—At Tuesday's meeting the following 
motion was agreed to :— 

That it be referred to the Local Government committee to report (a) 
whether any means at present exist of ascertaining the names and addresses, 
and nature and extent of interest of debenture stock and shareholders in 
the companies supplying gas or electricity, or water or hydraulic power or 
undertaking, tramway or telephone service, or owning docks or wharves 

within the County of London, and, if not, (5) as to the desirability of the 
Council teeking parliamentary powers to bring all such companies, whether 
incorporated by private act.of Parliament or otherwise, under similar 
abligations in tbat respect as would be the case had they been incorporated 
under the Companies Acta, 1862 to 1900. | 

Lowestoft.—On March 1 there were 68 consumers, representing 
an equivalent of 3,500 8 c.p. lamps connected. On the recommenda- 
tion of the consulting engineer (Mr. W. C. C. Hawtayne) considerable 
extensions of the mains are to be carried out principally for public 
lighting, and sanction to a further loan of £30,000 has been applied 

or. 
. Morthyr.—The electrical equipment of the tramways was officially 
inspected by Mr. A. P. Trotter on Tuesday. 

Municipal Loans.— Heywood Corporation have received sanction 
to borrow £15,000 for electric lighting. 

. Bradford Corporation bave been authorised to borrow £140,000 for 
electric lighting and tramways, | 


Munici | .—The Shoreditch Borough Council has 
received a letter from Messrs. Aublet, Harry & Co, (Ltd.) drawing 
attention to an estimate for wiring certain premises recently unsuc- 
cessfully submitted by that company. Greatly to their surprise 
(the letter states) they found that the accepted tender was sent in by 
the electricity department of the Shoreditch Council, and that the 

rice quoted was 50 per cent. below that of the company’s tender. 

e letter also referred to a second case, and stated that the com- 

y were forced to the conclusion that it was the intention of the 
ouncil to compete against electrical engineers in the borough and 
elsewhere, which was an unfair proceeding. The writers submitted 
that in the first instance referred to the actual cost price of the work 
was more than the amount of the Council’s estimate, and that the 
authority was exceeding its powers under the Electric Lighting Acts, 
and was acting beyond the province of a borough council. The 
letter has been referred to the Lighting committee for consideration. 


Pembroke (Dublin) — A recommendation by the electrical 
engineer (Mr. Price) to reduce the charge for electric current to 4d. per 
unit has been referred to the consulting engineer (Mr. R. Hammond). 

The Council have approved the Scalp and Enniskerry tramway 
project. 

Police.—At Stratford Police Court last week Kenneth Ling, 
hosier, of Leyton, was summoned by the Leyton Council for making 
a connection with the electric light mains of the Council without 
consent, and also for using current generated by the Council. The 
clerk (Mr. R. Vincent) prosecuted for the Council, and said that the 
proceedings were taken under the Electric Lighting Act, 1882, 
wherein the provisions of the Gasworks Clauses Act, 1847, were 
incorporated. Defendant pleaded guilty and was fined £5. 

Presentation.—On Saturday evening last, at the Coach and 
Horses, Greenwich, Mr. J. Swaisland. was presented with a cheque 
and an address on vellum on the occasion of his retirement after 
35 years’ service with Messrs. Siemens Bros. & Co., at Woolwich. 
Mr. G. Taylor presided over a large gathering of past and present 
employés of the firm. For 28 years Mr. Swaisland has held the 
1 of principal foreman of the instrument department. 
Mr. J. Hodgson, who e the presentation on behalf of nearly 100 
subscribers, spoke in feeling terms of the great respect in which 
Mr. Swaisland was held. Mr. Swaisland, in responding, referred to 
the unexpected character of the presentation and the pleasure he felt 
to find so many of his old boys holding such good positions in the 
electrical industry in various parts of the country. 


Private Bill Legislation.—The Charing Cross and Hammer- 
smith Electric Railway and the King's-road Railway, and the South 
Lancashire Tramways Bills have been read a second time in the 
House of Lords. 


Salford.—A brisk and edifying correspondence has been a feature 
of the past few issues of the Salford Heporter, in which journal has 
appeared communications from a number of city councillors and 
others on the subject of recent statements and charges made against 
Mr. Councillor Haworth by certain of his fellow members on the 
Council and others. The correspondence lets in a flood of light upon 
recent events at Salford, one important result of which, it will be 
remembered, was the resignation of Mr. C. L. Turner, late electrical 
engineer to the corporation. 

À Board of Trade inquiry was held here last week into the appli. 
cation of the Corporation to borrow £8,771 for electric lighting. 
It was stated that the present generating station had been in opera- 
tion four years, but the demand for current was so great that it 
had been decided to erect a large generating station at Pendleton 
capable of supplying all demands for current in the borough. Of 
the loan, £3,771 was for additional plant, and part of this amount 
had been spent. ‘The electrical engineer pro tem. (Mr. F. A. Wilkin- 
son) said they had already 450 customers, and anticipated making 
250 additional connectionsthis year. The proposed additions would 
carry them on till the new station was completed. 


. Sheffield. — The Tramways committee have set aside a further 
£5,000 out of the tramway receipts for relief of the rates. 


Tunbridge Wells.—An inquiry was held here on Wednesday 
into the application of the Council to borrow, among other sums, 
£10,000 for the erection and maintenance of a municipal telephone 
service for Tunbridge Wells, Tonbridge and Southborough, and the 
outlying parishes of Ashurst, Bidborough, Brenchley, Buxted, Capel, 
East Peckham, Frant, Goudhurst, Hadlow, Hartfield, Hildenborough, 
and other Kent villages, and also on the Sussex side of Tunbri ge 
Wells to Mayfield, Rotherfield, Ticehurst, Wadhurst, and Withyham. 

The Town Clerk (Mr. W. C. Cripps) said that since the Postmaster- 
General’s licence had been obtained, the poste had been erected, and the 
scheme was being carried out with a view to the early opening of the 
exchange. It was proposed to extend into Sussex as well as into Kent. 
That was the firat inquiry of the kind under the Telegraph Act of 1899, 
Tunbridge Wells being one of the firat towns to secure the licence for a 
municipal telephone service. With regard to the laying-down of und er- 

und wires їп the main streets, no consent was needed by the Corporation, 
but for overhead wires, not through the streets of the borough, consent 
might be needed, as some of the latter would be over and on private pro- 
perty. This point was discussed at length by the inepector and Mr. Cripps. 
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The latter cited clauses in the acts dealing with the questions of rights of 
way, maintaining that the question of the £10,000 loan was a first considera- 
tion, to allow of other applications for consent in the development of the 
scheme. In the borough no railways or canals had to be crossed by the over- 
héad wires, but outside the boundary it would be necessary twice to cross 
railways. In Tunbridge Wells the wires would in many cases go over, or on 
private land, &c., but no objection by owners within the borough had so 
far been received. Mr. A. К. Bennett, consulting telephone engineer to 
the Council, said the Local Governnient Board had sanctioned a loan of 
£121,000 to the Corporation of Glasgow before any consents had been 
obtained from property owners. Mr. Cripps further explained that on the 
Kent side consent had been obtained to twice cross the S. E. & C. Railway 
at a point near Tonbridge. The question of wayleaves, &c., having been 
discussed, and maps, plans and diagrams illustratiog the districts 
affected ly the scheme submitted, Mr. Cripps said the Corpora- 
tion became a competitor against the National Telephone Co., 
and it was most important to the Council to secure the loan. 
The clerk to the Tonbridge District Council (Mr. W. A. Williams) sup- 
ported the application, and Mr. Cripps said the Southborough Council also 
favoured the scheme. It was explained that at present 286 persons in 
Tunbridge Wells had promised to become subscribers and 129 outside the 
borough, and this list would be much increased as soon as the system 
could begin to serve the town and district. Mr. Bennett said they did 
not at first expect to make a profit, but would be satisfied if the scheme 
covered working expenses. In а few years, however, there would be а 
substantial profit. Mr. Cripps pointed out that Tunbridge Wells Council 
passed a resolution as long ago as June, 1896, in favour of a municipal tele- 
phone system, and subsequently all the leading public bodies in Tunbridge 
Wells (the Trades’ Association, Farmers’ Club, &c.) supported the proposal. 
Mr. G. F. Carell (clerk to the Sevenoaks Council), said if his council were 
assured asto the overhead wires and posta on roads they would not oppose 
the scheme. Mr. Bennett said in all main streets in the borough there 
would be cables underground, but not in the rural districts. The 
tender of Henley's Telegraph Works Co., for supplying and laying the 
cables had been accepted, and various other firms had received orders for 
goods required in the construction of the lines. The whole scheme was 
estimated to cost £9,136, and the tenders came under that amount. There 
was no opposition. | 
In reference to the statement which appeared yesterday (Thursdav) 

in one of the London halfpenny papers to the effect that a break- 
dowu occurred in the electricity supplv on Wednesday, we are 
authoritatively informed that there is no truth whatever in the 
report. 

‘ Tynemouth.—The electric tramways were opened for traffic on 
Monday. 


Vibration Committee.— The Board of Trade Committee 

appointed to enquire inte the alleged vibration and damage to 
structures above the course of the Central London Railway resumed 
its sittings on Monday. Much evidence was given alleging varia- 
tions in the vibrations at different timés of the day according to the 
amount of traffic. Prof. J. A. Ewing suggested to Mr. Basil Mott 
that there might be a difference in the speed of the trains at various 
parts of the day, and Mr. Mott, in reply, said there was no difference 
in speed, but the trains were more numerous in the morning and 
evening. At the busiest time of the day trains were run about 
every 2min. 50вес., and at the slackest every 3]min. He had 
examined the road and the rolling stock and had found nothing that 
would account for the alleged aforesaid vibration. The Committee 
again adjourned. 


Watford.— Messrs. Preece and Cardew were recently called in to 
report upon the present condition of the electricity undertaking, and 
in their report they state that the generating station has eridentl 
been designed too much with the view to keeping down capi 
There were no coal bunkers, and there was no system of weighing 
and checking the coal from the railway company's trucks to. boilers, 
except а small weighing machine, which was quite insufficient. Feed- 
water was taken from a surface well in the boiler-house ; the town’s 
water was also available as feed water, but as it produced a harder 
scale in the boilers it was not often used. There were no water 
meters, no arrangement of feed-water heaters other than the econo- 
mieer. The arrangement of steam pipes in the boiler-house was 
good. The present boilers scale up with the hard water uced, and in 
consequence one boiler was always being cleaned while the other 
boiler was doing the load, and for that reason there was insufficient 
steam to do more than drive one 150kw. and one 30kw. alternator. 
The alternators seemed to work well, but the engine governora were 
unsatisfactory and were a constant source of trouble. The means 
provided for lubrication of the engines was reported to be wasteful, 
and they noticed that the oil was being thrown about. At present 
there were connected the equivalent of 2,000 8 c.p. lamps for street 
lighting, and 6,400 8 c.p. lamps for private lighting. The existing 
plant and works are not sufficient to meet the demand for current, 
and the whole supply may be at any time interrupted by a break- 
down in any part of the high-pressure system of mains which it 
would be difficult to localise. In order to meet urgent require- 
ments they recommend the following additions—viz. : (a) Another 
Babcock and Wilcox boiler; (b) а Chevalet feed-water heater 
and detartariser; (c) another 150kw. set; and (d) means for sec- 


tioning the high-pressure mains so as to admit of isolating 


(No 
later 


any defective portion, or for testing, &c, and they would 
recommend that a switch room should be provided at or near 
Bank-corner, into which the two different high-pressure trunk 
should be taken and from which all branch mains should proceed. 
Accommodation might also be provided in the same building for 
office requirements and testing room if a suitable building could be 
acquired. If not, an underground switching chamber should be 
constructed near this point. After providing the main switch room, 
disconnecting boxes should be introduced in the branch mains, which 
ehould as far as possible be connected up to form a system of ring 
mains; (e) proper coal bunkers and weighing apparatus, and а 


aystem of working introduced which will admit of an exact check 


on the coal paid for, received, and consumed. This should cost 


approximately £250. Ав regards the provision of means for con- 
densing, it ap 
making a 
recommen 


red to them that there would be no difficulty in 
nd of suitable size close to the station. They do not 
а dust destructor. 


Woolwich.—The Borough Council are inquiring the terms upon 


which the Woolwich District Electric Light Co. will dispose of its : 
undertaking to the Council 


Workhouse Lighting.—The Kensington (London) Guardians 


have been again informed by the Local Government Board that they 
cannot sanction a loan for establishing independent electricity works 
for lighting the workhouse. | 


=—їҤ———————— 


TRADE NOTES AND NOTICES. 


)J reach the Office no 
n first post Thursday morning. New Catalogues, Pr sce Lasts 
and similar matter should be sent early in the week. 

TENDERS INVITED. 
Leeds Lighting committee invite tenders for steam, feed water, 


exhaust, overflow, blow-off, and other pipes, valves, hot-:vells, feed- 
water pumps, economiser, &c., in connection with engines of 
4,000 I. H.P. Specifications, &c., from the manager (Mr. Harold 


Dickinson), 1, Whitehall-road, and tenders to town clerk (Mr. W. J. 
Jeeves) by Monday, April 15. An advertisement contains additional 
particulars. 

Dublin Lighting committee invite tenders for condensing plant, 
pipework, feed pumps, superheaters, mechanical coaling apparatus, 
overhead crane and workshop equipment. Specifications, &, after 
23rd inst., from the consulting oneer (Mr. Robert Hammond), 64, 
Victoria- street, London, S.W., and tenders to the clerk (Mr. Henry 
Campbell), City Hall, Dublin, by 4 p.m. April 22. Au advertisement 
contains additional particulars. 


Metropolitan Asylums Board invite tenders for the supply and 
erection, at the Tooting Bec hospital, of electrical generating and 
heating plant, particulars of which are set out in an advertisement. 
Specifications, which have been prepared by Messrs, Handcock and 
Dykes, consulting engineera, 1, Victoria-street, Westminster, S.W., 
can be obtained at the offices of the Board, Embankment, London, 
E. C., where tenders must be delivered by 10 a.m., April 24. 


Bradford Corporation invite tenders fora combined motor balancer 
and boosters, with switch gear for same, for their Bolton-road elec- 
tricity works. Specifications from the city electrical engineer (Mr. 
R. A. Chattock), Town Hall, Bradford, and tenders to the town 
clerk (Mr. Frederick Stevens) by April 3. An advertisement contains 
further particulars. 


Salford Corporation invite tenders for wiring for motors, dynamo 
leads, engine room and switchboard connections, &c., at Strawberry- 
road generating station. Specifications, &c., may be seen at the offices 
of the consulting engineers (Messrs. Lacey, Chirehugh and Sillar), 
2, Queen Anne’s-gate, Westminster, London, and 78, King-street, 
Manchester; but can be obtained only from the latter office. Tenders 
to the town clerk (Mr. L. C. Evans), Town Hall, Salford, by noon 
April 9. See advertisement. 

Sunderland Corporation invite tenders for 104 arc lamp pillars and 
104 arc lamps and accessories. Specification, &с., сап be obtained 
from the borough electrical engineer (Mr. J. F. C. Snell), Dunning- 
street, and tenders, addressed Chairman of Lighting Committee, 
Town Hall, Sunderland, must be sent to the town clerk (Mr. Fras. M. 
т noon of April 3. See advertisement. 

Su land Corporation also invite tenders for indiarubber-covered 

cables, stoneware casing, wrought-iron piping: cast-iron piping aad 
cast-iron box frames and covers. Tenders to chairman of Lighting 
committee by noon 29th inst. 


The directors of the Lancashire and Yorkshire Railway require 
tenders for the supply of the company’s stores during the 12 months 
ending April 30, 1902. Among the requirements are signal, tele- 
graph and electric light wires, sigaal and telegraph fittings, wite, 
screws, steel sheets, tubes and tubing, reflectors, oil, copper, iron 
castings, &c. Further particulars and forms of tender may be 
obtained at the stores department, Osborne-street, Manchester, and 
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tenders must be lodged with the secretary (Mr. R. C. Irwin), Hun Ёз 
Bank, Manchester, by 10 a.m. of April 8. Ап advertisement contains 
fur ther information. 


The Directora of the Metropolitan Electric Supply Co., 16, Stratford- 
place, London, W., are considering the expediency of опоре а ег 
units, and are prepared to receive designs, accompanied by full 
specification and approximate price, for complete two-phase steam 
unite baving an output of from 3,000kw. to 4,000kw. at a pressure of 
500 volts per phase, and at a periodicity of 60 complete cycles per 
second, such units to work in parallel with the existing 1,500 kw. 
units of the company. Ав an alternative, similar units generating at 
10,000 volts may be considered. 


Aylesbury District Council invite tenders for the construction and 
maintenance, for a term of years, of electricity supply worke. An 
advertisement contains further particulars, and tendere, address ed 
o the clerk (Mr. Percy Wright), must be in by 4 p.m., April 22. 


Kircaldy Corporation invite tenders for the supply, delivery, and 
erection of engines and dynamos, sto battery and overh 
travelling crane, Specification may be seen at but not obtained from 
the offices of the consulting engineers (Messrs. Kennedy and J аш); 
17, Vietoria-street, Westminster, S. W. Tenders to town cler 
(Mr. Wm. L. Macindoe) by 10 a.m. April 15. 


Hornsey District Council invite tenders for boiler-house and 
engine-houre plant, condensing and water cooling apparatus, pipe- 
work,3witchboard and instruments, accumulators, overhead travelling 
crane, electricity supply mains, and arc lamps, &c., for public lighting, 
meters and workshop equipment. Tenders to clerk by 4 p.m. April 11. 

Bradford Corporation invite tenders for castings, forgings and 
turned work required for slipper brakes for the electric tramcars. 
Tenders by 30th inst. | 

West Sussex County Asylum Visiting committee require electric 
lighting sundries for 12 months from April 1. Tenders to clerk, 
West Pallant, Chichester, by March 26. 

Warrington Corporation require steel rails, paving, &c., steel poles, 
brackets, trolley wire, insulators, &c., and electric tramcars Tenders 
to town clerk by noon 27th inst. 


Stockton-on- Tees Electric Light committee invite tenders for an 
additional 300kw. steam dynamo. Tenders to town clerk by 11 a.m. 
26th inst. 

Wigan Corporation invite tenders for (1) cables, (2) trolley line, 
(3) steel poles, (4) castings. Tenders to borough electrical and tram- 
way engineer (Mr. H. Collings Bishop) by March 27. | 

Farnworth District Council invite tenders for supply of electricity 
meters Tenders to clerk, Council Offices, Farnworth, R.S.O., by 
29th inst. | 
Partick Corporation require tenders for dives feed, exhaust, and 
drain pipes, {сед pump water storage tank, fee water heater, and 
sundry ironwork. Tenders to town clerk, 97, West Regent-street, 
Glasgow, by April 9. 

Leith Corporation invite tenders for a 350kw. steam dynamo 
Specification from burgh electrical engineer (Mr. J. Gray Scott). 

Wallasey District Council inv ite tenders for tramway points and 
crossings. Tenders to clerk, Public Offices, Egremont, by 26th inst. 

Norwegian State Telegraph Department (Christiania) invite tenders 
until April 6 for the supply of шер wire, bronze wire and tele- 
phone cables ; also until March 30 for porcelain insulators, iron 
angles, brackets, top coverings, top plates and telephones. 

Palencia (Spain) municipal council require tenders for the erection 
and working of a telephone exchange. Tenders by April 21. 


TENDERS RECEIVED AND AOCEPTED. 
Burnley rand aed pn have received the following tenders for а 
traction switch :— 
S. Z. de Ferranti (Ltd ) 


( F £1,040 0 0 Brook, Hirst & Co. £898 0 0 
Walsall Elec. Co 1657 00 E. F. Moy Ltd.) 894 0 0 
S. H. Hey wood 140 00, Do. 814 00 
Brush Co.................. 25 00 | Veritys Limited ......... 892 00 

Das. быннан 1120 0 0 Simpson Bros............. 886 15 0 
Brit. Westinghouse Co. 1,055 0 0 Williamson and Joseph 875 0 0 

Do. 955 0 0 R. W. Blackwell & Co. 871 10 0 
Siemens Bros. & Co. ... 1,025 0 0 Dorman and Smith ... 862 0 0 

Do. .. 1,015 0 0 Bertram Thomass 759 00 
General Electric Co.. 967 0 O | Crompton & Co 780 00 
John Fowler & Co 919 00 Do. eee. 739 10 0 
Kelvin & James White 910 18 6 | Cowans Limited.. 740 00 


: Bradford Corporation have accepted the tender of the Leeds Steel 
Works for the supply of steel girder rails and fishplates required for 
relaying the Manchester-road tramway at £7. бв. and £8. 15s, per 
ton respectively. The following tenders have been accepted for 
works required at the Valley-road electricity station :—Messrs. 
Thomas Obank & Sons (excavators', masons’, and bricklayers’ work), 
£14,549 ; Roberts & Co. (smith and ironfounders’ work), £5,295 ; 
Wilkinson and Dawson (joiners’ and carpenters’ work), £898 ; Hill 
and Nelson (slaters’ work) £150; R. Townend (plumbers’ and 


| glaziers’ work) 


£829; Bradley, Krischke & Co. (plasterers’ work), 
£414. 135. ; and T. H. Hewitt (painters work), £171. 17s. 


Middleton Corporation have received tenders for the supply of а 
traction switchboard from the Brush Company, Cowans Limited, 
Crompton & Co., General Electric Co., Mechan & Son, Bertram 
Thomas, John Fowler & Co., W. J. Fryer & Co., Walsall Electrical 
Co., Robert W. Blackwell & Co., and Dorman and Smith. 


Walsall Council have accepted the tender of Messra Тапруев 
(Ltd.) for ап 8-ton travelling crane for the electricity works at £840. 

Great Yarmouth Corporation have accepted the tender of Babcock 
and Wilcox for the supply of two boosters at £1,810. 


Croydon Corporation have accepted the tender of Messrs. E. Danks 
& Co. for two water-tube boilers, at £1,630. 


Wigan Corporation have placed an order with the General Electrio 
Co. for an additional steam dynamo on the same terms as the last 
unit supplied. 

Llandudno District Council have accepted the tender of the National 
Ele:tric Wiring Co. for the wiring of the Town Hall at £482. 


Aberdeen Gas and Electric Light committee have accepted the 
tender of Messrs. Gall and Walker for the erection of a chimney 
stalk at the Dee village electrivity works at £2,897. 


Dundee Corporation have accepted the tender of Messrs. Doulton 
& Co. for underground electric conduits at £1,823. 5s. The tender 
covers all deliveries during 1901. 


British Electric Traction Co. have placed an order with Messrs. 
Frank Suter & Co. for two 440k W. Helius” tramway generators 
for the Maybank power station of the Potteries Electric Traction Co. 


Islington (London) Borough Council have accepted the tender of 
Messrs. John Grover & Sons, for water tower, tanks, &c., at the Eden- 
grove electricity works at £5,782. 


A 1,000 н.Р. steam dynamo for the extension of the electricity 
generating station at Brussels is on order from Compagnie Inter- 
nationale d'Electricité, Lidge. 

BUSINESS NOTICES. 

Mr. A. H. Hunt, who has been for the past 12 years with the 
Edison and Swan Co. has severed his connection with that firm. We 
learn that Mr. Hunt was for three of four years in the incandescent 
lamp manufactory at Ponder’s End, and for the last eight years has 
had control (under the general 1 of the es timating, buying, 
pricing, catalogue and advertising departments in London: For 
some years previous to his association with the Edison and Swan Co. 
Mr. Hunt was connected with the electrical industry. He has now 
taken offices and warehouse at 59, Gresham-street, London, E.C., and 
will shortly open a showroom for electric light fittings at that address 
for supply to the trade only. , Mr. Hunt’s retirement from the Edison 
and Swan Co. to start on hia own account is a perfectly friendly 
arrangement, and we wish him every success in his venture. 

The firm of Woods & Co., electric light engineers and manufac- 
tarers, 2, Gray's Inn-road, London, has been changed to Marshall 
and Woods. 

BANKRUPTOIES, LIQUIDATIONS, &c. 

A meeting of the Macroom Electric Lighting Syndicate (Ltd.) will 
be held at the Conservative Club, Higher wick, Manchester, on 
April 16, to receive an account of the winding-up. 


A meeting of the Phaeton Electrical Co. (Ltd.) will be held at 
6a, Austin Friars, London, E.C , on April 23, to receive an account of 
the winding-up. 

A receiving order has been made against A. I. Greenberg (trading 
as Midland Electrical Co.), 30, Arthur-road, Erdington, and 20, Caro- 
line-street, St. Paul’s, Birmingham. 

Claims against Geo. Stegmann, electrical engineer, 45, St. John’s- 
hill, Clapham Junction, London, S. W., who has executed a deed of 
assignment, muet be in by April 2. Mr. F. W. Davis, 95, Finsbury- 
pavement, London, E.C., is trustee. 


Sale by Auction.—Mesers, Percy Huddleston & Co. have been 
inatructed by the receiver for the debenture holders in Messrs, Sax, 
Slatter & Co, Ltd. (in liquidation) to sell by public auction at the 
Foresters’ Hall, Clerkenwell-road, London, E.C., on Thursday and 
Friday, March 28 and 29, at 10 for 11 am. precisely, a stock of 
electric supply stores, some particulars of which are set out in an 
advertisement. Catalogues from the auctioneers, 72, Finsbury-pave- 
ment, London, E. C., and on the premises, of Mr. A. A. Yeatman, C. A., 
Gresham-buildinga, Basinghall-street, London, E. C., and Messre. 
Ellis, Munday and Clarke, solicitors, 23, College-hill, London, E. C. 

For Sale. — An advertisement contains particulars of а 47 B. R. P. 
Crossley gas engine and an E. C. C. shunt- wound dynamo for sale. 


Applications to Messrs. Shepherd and Watney, consulting engineers, 
Greek- street Chambers, Leeds. 

Agents Wanted.—A leading British manufacturing firm making 
cables and wiree, arc lampe, meters, instrumenta, &c., wish to appoint 
selling agents in important industrial centres. See advertisement. 

Catalogues, &c.—By a trade list dated March, 1901, issued by 
the London Electric Wire Co., Playhouse Yard, London, E. C., 
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all former price lists are cancelled. The new list contains a 
number of useful tables of sizes, weights, resistances and working 
eurrents of copper wires and cables. Prices are given of a large 
variety of cables, flexibles, instruments and line wires, fusible wires 
and brushes, telephone cords, апа sundries, and special tables are 
devoted to particulars and prices of Martino's platinoid wires, for 
which the London Electric Wire Co. are exclusive agents, and of 
“Eureka” wire, an alloy manufactuged by the company pone T 
to give high resistance with a temperature co-efficient practically nil. 
The list is very complete and compact. | | 

` Messrs. John Spencer, Globe Tube Works, Wednesbury, Staffs., 
have just issued a revised trade list of tnbes and fittings.. By an 
error, we presume, the list is dated July 15, 1899. 


Excelsior Enamelled Steel Conduit Tubes.—The New 
Brotherton Tube Co. (Ltd.), Commercial-road, Wolverhampton, in 
sending their new list of * Excelsior" enamelled steel conduit and 
fittings. advise us that, for the convenience of their London and 
South Coast customers an office has been opened at 66, Victoria-street, 
Westminster, London S.W., where large stocks will be kept. The 
specialities of the firm include conduit and fittings, of which the 
new list gives particulars and illustrations. 


Exports of Electrical Apparatus and Material.— The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from March 13 to 
March 19, with the ports of destination :— 7. 

. Africa—Durban, £551; Port Said, £26. Argentina — Buenos Ayres, 
£204 (including £120 telegraph cable). Australasia— Adelaide, £27,544 
(including £27,518 telegraph material); Auckland, £60 ; Melbourne, £259 ; 
Perth, £180 ; Port Chalmers, £126 ; Rockhampton, £54 ; Sydney, £1,654 
(including £149 telegraph cable) Brazil - Pernambuco, £15,500 (tele. 
graph cable). British Guiana — Demerara, £398 (including £82 telegraph 
material) Ceylon—Colombo, £60. China—Shanghai, £249. Denmark 
—Copenhagen, £51 (telegraph wire). Germany—Cologne, £1,102 (tele- 
graph cable). Gibraltar, £1,750 (telegraph cable). Holland—Amater- 
dam, £76. Hong Kony, £1,000. | Zndia—Calcutta, £1,828 ; Madras, £135. 
Japan—Nagasaki, £747; Yokohama, £180. Malt: £1,760 (including 
£1,750 telegraph cable). Russia—St. Petersburg, £34 (telegraph material). 
Spain—Huelva, £680. Straits Settlements—Penang, £115; Singapore, 
£618 (including £346 telegraph material). Zanzibar, £107. Total, 

1 5 against £52,666 in the corresponding week last year (March 14 
to 20). 


COMPANIES' MEETINGS AND REPORTS. 


City of London Electric Lighting Co. (Ltd.) 
The ordinary general meeting of this company was held yesterday, Sir 
David L. SALOMONS, Bart., presiding. - | 
- The MANAGER and SECRETARY (Mr. J. Cecil Bull) read the notice 
Calling the meeting, and the report and accounts were taken as read. 

The CHAIRMAN said: The main point which calls for remark in 
the report is the table of figures given on page 7 under “ Average 
price per unit obtained." You will observe that the average price for 
1900 has been lower than in ару previous year, being 4'09d. per 
unit. This figure, combined with two other circumstances, bas ren- 
dered it impossible to pay a dividend to the ordinary shareholders. ‘The 
other two circumstances are the price of coal and the working cost. The 
increase in the gross revenue for 1900 was £35,031, but the increased 
expenses amounted to £39,850, made up as follows: £54,100 for coal, 
43,000 for wages and other details, £1,100 for rates and taxes and £1,630 
for various other items. Consequently, although the business of the 
company bad enormously increased, there was an actual loss in the net 
revenue as compared with 1899 of £4,799. The amount of coal used last 
year exceeded 75,000 tons, at an average price of £1. Os. 9d. per ton. In 
1899 the average price was 14e. 10d., and it should be borne in mind that 
a drop of 5s. per ton is equal to rather more than 24 per cent. on the 
ordinary shares. That is for the same amount of coal, of course. We 
asked you to enable the directors to raise further capital, and permission 
was granted, and it has been duly acted upon. This money has been 
expended in the most careful manner, and, we believe, I inay say we 
know, that a very large economy has resulted in consequence. Of course 
that money has been expended comparatively recently, and the advantages 
from it will come in in this current year. It is well, therefore, to look a 
little ahead and see what our prospects are for the year ensuing. Coal has 
begun to fall, and the economies now being effected will considerably 
reduce the working costs, and with the new tariff a considerable 
increase in the receipts should ensue ; ld. per unit in working costs, or in 
any other direction, is equivalent to £59,000 fı r 12,000,000 units, and our 
last year's output approached very closely to 12,000,000 units, so that it 
is not very difficult to calculate, on the shares issued, that that represents 
about 7 per cent. But you must not accept these flgures absolutely as I 

ut them because, in face of competition which is bound to arise very shortly, 
Berlia in a serious form for all we know, we ehall have to strengthen the 
funds of this company, and, providing theshareholders geta proper amount of 
the profits which we trust will come in, a portion will have to be set aside for 
contingencies in the future so as to make us a strong concern. I should like 


— 


once more to refresh your memory respecting the contracts made between. 


this company and the City of London. No question was raised about the 
validity of the contracts until many years after they had been made, and 


when prosperity had followed our footsteps. Then certain members of the 
Corporation started the hare and tried to declare that the contracts 
were invalid. I would point, out, to show how unjust their action was, 
that only three gentlemen, I believe, held shares of a most nominal 
eum. One, I think it was shown, had purchased 200 shares before 
the contract was made and took them up afterwards, another had 
purchased 100 shares, and another 50. "The shares were, I think, at that 
time £3 nominal, and not at any premium at all. (A voice: In the 
Brush?) I think in the Brush Company, so that because three of their 
own membera had held 350 shares, worth under £1,000, they tried to 
upset these large contracts in a great wealthy city like this. (Shame!) They 
sought to declare them invalid, as you know, and thought to take advan- 
tage of their own wrong, which, according to the first principle of English 
law, no British subject can do, but there happens to be a certain act or acta 
which abrogate this national piece of justice in favour of the Corporation 
of the City of London. I wil not attempt to criticise the action 
of the City authorities, as probably if I did so I should be using 
language which I might regret hereafter. We applied to the Courts 
to declare our contracts with the City Corporation valid, as it was 
simply impossible that two parties, ourselves and the City authorities, 
could go on working when one side was declaring that our contracts 
were valid and the other side declaring that they were waste paper. 
In the Courts, in the first instance, Mr. Justice Farwell took what 
we considered the right point of view, and declared for us all 
along the line. Naturally the City, having once been made defendants, 
and finding the case against them, were bound to appeal. In the Court of 
Appeal the decision, as is probably known, divided the honours between us. 
We gained the eastern part of the City, which is rather more, or about 
equal, to the whole of the City, and therefore they cannot under any 
circumstances enter into competition with us there, either by buying 
up the Charing Cross Company or by obtaining an order for themselves, In 
the circumstances, and after taking proper advice, the board have decided 
up to the present not to appeal against this last decision. We do not 
know yet what the City will do, whether they will appeal or not. 
But this decision complicates matters very much in regard to public 
lighting. We had a contract with the City of London for the public 
lighting at so much per lamp. Owing to the recent decision, there is now 
no contract in existence with regard to the western and central districts, 
though in the eastern district the contract stands good. At the present 
time we are in communication with the City authorities, and we hope that 
some arrangement which will be satisfactory to all parties interested in 
regard to the lighting of the western and central districts will be come to. 
There is one point which may arise in your minds and cause some alarm. 
It is that you may think that in consequence of the recent decision we 
have lost the right to supply current in the western and central districts 
of the City. Therefore, I ought to tell you that our provisional 
order is in no way touched by what has bappened in the Law 
Courts, We shall be in the City in the same way as the other 
electric lighting companies are in their respective di-tricts —the electric 
lighting companies that have made no contracts with the local authorities. 
The general business of this company is not touched. It is simply a 
question of public lighting and similar questions which are not vital from 
any great point of view. But it is important to this extent: If we are not 
to have the City competing with us, with the ratepayers’ money, it is 
important that we should have a contract binding in some portion of the 
City, if possible, and as far as matters go we have that now for the eastern 
part of the City, and I believe in the event of appeal and we lost, 
and we must consider that as a possibility because the law is very funny, 
I do not believe Parliament would be so unjust, after what has happened, 
ав to permit the City of London to compete with this company when it 
had placed before it the fact that the Corporation had broken their con- 
tracts because three of their body held a few pounds’ worth of shares 
in it, or, rather, in connection with the company which precedcd this one, 
because the contracts were transferred to this company by another. From 
my own point of view, the worst enemy the shareholders of this company 
have had to encounter all through the piece is that the public placed 
complete confidence in the honesty and integrity of the City of London, 
and it is only natural that the shares of the City of London Company 
should have been regarded as a firat-class holding. I have now 
told you, in an unvarnished way, why no dividend is payable on the 
ordinary shares for 1900, also what may be the condition of things, 
and what we hope will be the condition of things, at the end of this 
year; ‘and also the complicated position with the City authorities, 
brought about by the decision of the Courts respecting our contracts, 
On the rating question, I consider we have been dealt with in a very 
unfair manner. In Southwark, where our rating ought to be the heaviest, 
as it is, in the year 1895 we were assessed at £6,548, in 1896 at 
£8,000, in the followiog year it was raised to £11,092, and for the 
past year to £18,225. When you remember that something like 
6s. or 7s. in the pound has to be paid on that assessment you will 
see that it means a considerable item to the compauy when their 
coffera are not too well filled with coin. We have appealed against 
this increase. The additional machinery which has been placed in our 
works is for the production of continuous current, which simplifies 
the working to а great extent, and is also very efficient. A considerable 
sum has been expended on cables for extending our net-work, and upon 
feeders to equalise the pressure throughout the City. At the present 
time, perhaps, within à few thousand our number of lamps applied for 


may be taken as the equivalent of 540,000 8 c.p. lamps. The directora 


deeply sympathise with you, and are also sorry on their own account. We 
have & large stake in the undertaking. I now move the adoption of the 
report and accounts. 

Col. MARTINDALE, C. B., in seconding the resolution, said that he 
considered the outlook for the present year to be more favourable than 
the resulta of last year's working would seem to indicate, 
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Mr. HICKS asked why the board had come to the conclusion not to go 
to the House of Lords with the company’s case ? | 

Mr. FITCH enquired who was responsible for the reduction of the rate 

charged per unit by which the company had lost about £50,000. The 
shareholders could have had a dividend of 8 per cent. if that had not 
happened. 
Nr. YOUNG said the present position of affairs was really due to the 
shameful action of the Corporation against this company. The Corpora- 
.tion had broken contracts that were solemnly made, and had set an 
example, not only to other corporations, but to the whole business com- 
munity, which, he thought, ought not to be passed over without comment. 
The corporations were very glad, when electric lighting undertaking meant 
a risk, for the company to come forward and do the work, aud во loug аз 
moderate: profits were being earned nothing was said about the contracts, but 
80 soon as the company became prosperous the Corporation swooped down on 
them. If he were to sell his holding in this company to-day he should 
loee £1,000 in hard cash, and he got no dividend on his investment this 
year. This was not because the company had been mismanaged, but 
because the Corporation had broken the solemn pledges on the faith of 
which he, for one, put his money into the concern. | P 

Mr. JACKSON asked if the expenses in connection with the litigation 
were paid. 

Mr. BAILEY would suggest as a way out of the difficulty that the 
Corporation should reconsider the position. He thought that the least 
that they could do was to enter into fresh contracta with the company on 
similer lines to the old ones, and so afford the company ап opportunity 
of earning that which they were entitled to. : 

Mr. CANDLER asked for an explanation of the following paragraph in 
the report, which he considered somewhat obscure, namely, “ your direc- 
tora in view of these circumstances have made a modification in the tariff, 
which it is believed will result in a substantial increase in the revenue. 

Mr. MARTIN, referring to the statement that the Corporation bad been 
receiving an advantage in the past equal to £8,000 a year out of the public 
lighting by the company, asked whether the board proposed to proceed 
against them for obtaining that money under falee pretences ! 

The CHAIRMAN : I think shareholders have covered pretty well the 
whole ground with their questions and I will now reply to them to the 
best of my ability. Mr. Hicks has asked why we do not appeal. We are 
advised it is not desirable to do so, after reading what the judges had said 
in their judgment. We have 12 months before usin which we cau do so— 
. 18 months, that ie, from the date of the judgment. If the Corporation 
cannot come to any reasonable terms with us it may be necessary to appeal, 
but up to the present it is thought desirable that we should not do so. In 
the Court of Appeal there were three judges who gave a unanimous judg- 
ment, We have, therefore, to think twice before we appeal. If we are 
ultimately misused in such a way that we cannot help ourselves we must 
then go to the House of Lords, which would cost us between £2,000 and 
£3,000. With regard to the redaction in the rate of charge per unit of 
current, after careful discussion we decided to make this reduction. 
It is one of those cases where you make a move in the hope 
of doing the best, but it does not always turn out to be so. He 
agreed that it was a mistake, and the rates had, therefore, been 
increased at the earliest possible moment to one that he believed would 
pay the company, and this new rate was now in force. It is more than 
likely that if the preyious rate had. been maintained their customers 
‘would have handed themselvea over to the Charing Cross aud Strand Com- 
pany by contract far long periods, aud in this way the City of London 
Company would have irretrievably suffered. They had, by the course 
pursued, kept most of their customers With regard to the cost of the 
litigation, these had been paid excepting those for the appeal action, which 
had not yet been rendered to the conipany. With regard to future 
arrangements with the City of London Corporation, we have called the 
Corporation's attention to the present condition of affairs, especially in 
regard to the public lighting in the western and central districts of the 
City which, so far as contracts are concerned, have lapsed. We are asking 
them for new contracte, and the answer so far received is that our com- 
munication is receiving attentjon. With regard to the past, we cannot 
make any claim against the Corporation on the points raised by Mr. Martin. 
There may, however, be other grounds upon which such claims may be made. 
Before concluding I shouid like to say on behalf of the board that we 
recognise the loyal service of our secretary and manager, Mr. J. Cecil Bull, 
of our engineer, Mr. F. Bailey, our second engineer, Mr. Jackson, our 
accountant, Mr. Foye, and the whole of our ataff from the highest to the 
lowest. The resolution was then carried unanimously. 

The resolutions approving the dividends set out in the report were algo 
carried. 

The resolutions bringing the Articles of Association into line with the 
new Companies Act were then submitted and approved. 

The retiring directors (Mr. J. B. Braithwaite, Mr. H. S. Leon, and 
Mr. Edward Lucas) having been re-elected, Mr. J. B. BRAITHWAITE 
réturned thanks for his re-election, and said there was no doubt they had 
а splendid property, and that the result of the present year's working 
would be very different from that of the past year. The shareholders 
should not be frightened by the threatened competition of the Charing 
Cross and Strand Co. or of апу other bogies which were set up to frighten 
them. The retiring auditors were then re-appointed. 

The CHAIRMAN said: I have now to ask your attention to 
a personal matter. It is absolutely essential that I should bave 
several years rest free from all anxieties and responsibilities as far 
as possible, and I have, therefore, to announce to you that I am on 
the eve of resigning the position which you have honoured me with for so 
many years. I ehould have taken this course at an earlier time but for 
the rocks and difficulties І saw-ahead, but. now that the difficulties seem to 


me upon the point of being overcome, F feel that the time has arrived: 


when I must place my resignation in your hands. 


Sir DAVID then entered into а lengthy personal explanation of his 
views in regard to the future of the company, and gave sincere praise to 
the manager and secretary and the engineers of the company for their 
persistent and skilful work in the past to make the company the success 
which it had unquestionably become. He expressed his views strongly on 
the advantage of continuous over alternating-current machinery for such a 
service as the City of London Company was called upon to render, and 
referred to the fact that all new plant that was being put into the station 
was for continuous-current working. 

On the conclusion of Sir David's remarks, Mr. Jackson moved, and 
Mr. Tessier seconded, a cordial vote of thanks expressing on behalf of the 
sharcholders their unfeigned regret at the retirement of their chairman. 

Sir DAVID SALOMONS having responded, the proceedings terminated. 


Notting Hill Electric Lighting Co. (Ltd.). 

The fourteenth ordinary general meeting of this Company was held on 
Tuesday, under the presidency of Sir WILLIAM CROOKES, F. R. S. 

The SECRETARY (Mr. R. G. Rawkin«) having read the notice convening 
the meeting, 

The CHAIRMAN said: Gentlemen, it gives me pleasure again to have 
the opportunity of presiding at your annual general meeting and presenting 
the Directore' report and the accounts for the past year. А copy has been 
sent to each shareholder, во I presume you will take them as read. We all 
regret that the accounts do not show а corresponding increase in the 
profits as compared with the previous year. The explanation I will 
deal with presently. The share capital account has undergone consider- 
able change and has been increased by the addition of £100,000, of which 
£22,000 were issued to the shareholders, leaving an unissued balance of 
£78,000. The whole of the preferenco and foundera’ shares have been 
issued and are fully paid. The remaining £19,000 of loan capital has 
been issued, bringing the total amount of 4 per cent. mortgage deben- 
tures up to £50,000. On the expenditure aide is ssen an increase of 
£27,639. 9ч. Ad., raising the total expenditure from £137,550. 1353. 7d. to 
£164,990. 2s. 11d., the largest two items being expenditure on new mains 
and on machinery to meet the increasing demand for current. The cost 
of the new mains amounted to £12,198, mainly for constructing the three 
high-tension mains from the joint works at Wood-lane to the distributing 
stations, one being at the back of the offices, another in Lancaster- road, 
Notting Hill, and a third to the Addison-road district in readiness for 
the distributing station to be erected in that neighbourhood. Numerous 
other small extensions also have been made to connect up further con- 
sumerz. Additional expenditure on fixed machinery, amounting to £8,282, 
represents the cost of the motor generators and accessories used in the 
distributing stations, these being required to enable us to utilise the 
current generated at the Wood-lane works. The sum of £6,514 
spent on land and buildings is represented by the site and build- 
ings at Lancaster-road and the new building at the rear of this 
office. The receipts side of this account shows that during the year 
£41,000 additional capital was received, bringing the total up to £172,000, 
or £7,009. 17s. 1d. in excess of the capital expenditure. But we had 
£18,250 in hand unspent, and this sum I expect. will be required during 
the present year for completing the equipment of the distributing stations 
and the purchase of a site for one in the Addison-road district. Our 
profit amounts to £9,856, and, comparing this with last year's profit, a 
reduction is seen of £604. This is more than accounted for by two items— 
the extra cost of coal and the cost of renewing the accumulators. But 
for these the profit would really have shown an increase of about 10 per 
cent. With regard to the price of coal, this remains high, but we may 
now look forward to some reduction. With regard to the £1,200 spent on 
accumulatora, we do not anticipate a repetition of this expenditure for 
a long time, representing, аз it does, the renewal of about half the celle. 
The only other item I need refer to in this account is the sum of 
£111. 10s. 9d. for electricity supplied from the Wood-lane works. 
This represents cost of the current received from the joint works, and 
no doubt, in future years, this item will increase largely, as now we 
recéive a considerable quantity of current from Wood-lane, and, sooner 
or later, we expect to obtain our main supply from that eource. The net 
revenue shows a balauce of £7,444. 14s, 8d., after deducting depreciation 
and interest on debentures and new ordinary sbares, &c. The depreciation 
and renewal account has been raised from £6,000 to £11,000 by the addition 
of the premiums received on the issue of the new shares and debentures, 
and by setting aside out of the profits £742. 2s. 5d. Another large 
reserve fund is being created year by year in the shape of the Wood-lane 
joint works, as in accordance with the trust deed securing the stock issued 
to provide capital for these worke, a certain sum, at present £2,000, has to 
be invested each year as a sinking fund, so that in the year 1931, when 
the local authority has the option to purchase, the joint station will revert 
to the two companies free of cost, and will be divided according to the 
amount contributed by each company to the sinking fund. The balance- 
sheet shows that the cash on deposit at the Company's bankers at the end 
of the year amounted to £18,250, and most of this will be required to pay 
contractors for completing the buil :inga and equipment of the distributing 
stations, and the necessary additions to the mains required for the current 
supplied from the joint works at Wood-lane. It is rather a matter of con- 
jecture what amount of capital we must spend this year, as it depends to a 
large extent on when we are able to obtain а site for the distributing 
station in the south-west portion of our area of eupply. I may perhape, 
here refer to а serious difficulty the Company has had to contend with— 
viz., the overloading of the present maina aud the inability of the plant 
and machinery adequately to meet the demand for current during the 
winter months. To this is due the fact that during some of the dark days 
of winter we had complainte as to inadequacy of pressure. This was due 
to our being compelled, almost against our will, to take new customers 
when in reality we were only able properly to supply those to whom we 
were already-bound. The result was that our machinery was overworked, 
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апа some of 16 was put temporarily out of gear, but as far as our customers 
were concerned all they suffered from was ап occasional dimness of light. 
We are able now to send out a considerable quantity of current from 
Wood-lane, but unfortunately it will not be avail«ble in the Addison-road 
district until we can erect machinery to distribu:e it in the area. We are 
therefore in the unsatisfactory position of having to refuse further custo- 
mers in that locality until we cau fix a date for the erection of the distri- 
buting station. Tosupply the northern part of the district in Notting Hilla 
distributing station has been erected and will soon be in operation iu Lan- 
caster-road ; it is now being equipped with the machinery necessary to utilise 
the current received from the Wood-lane works. The other distributing 
station in the rear of these offices has been working satisfactorily for 
some time. The engineer advises that these arrangements, as soon as they 
are complete, will enable us to resume connecting new customers in all parts 
of our area of supply, and very largely to increase our business, and from 
the number of applications already received it is evident that much buei- 
nees awaits us. It only now remains for me to refer to the manner in 
which we recommend you to divide the profit of £7,444. 14s. 6d. For the 
information of new shareholders I may explain that after payment of 6 per 
cent. on the preference and ordinary sbares the balance remaining is 
divisible, in accordance with our articlea of association, into two moieties, 
one being credited to the founders' shares, and the other to the preference 
and ordinary shares pro rata. The amount thus standing to the credit of 
the founders’ shares, including the undivided amount of £19. 148. 9d. 
brought forward from the previous year, is £907. 28. 1d., which will allow 
a distribution of £1. 12s. per share. The total profit available for distri- 
bution on the preference and ordinary shares is £6,622. 23. 1d., and out 
of this we recommend you to pay a dividend of 7 per cent. for the year on 
both these classes of shares. In addition to these dividends the fact 
should not be overlooked that tbe shareholders received a bonus last year 
by the issue of the new ordinary shares, which were allotted pro rata at a 
premium of £2 per share, while many of them have changed hands since 
at a premium exceeding £5 per share. I now move the adoption of the 
report and accounta. 
Mr. J. W. SWAN seconded the resolution, which was carried. 
The retiring directors, Mr. J. W. Swan, and Mr. A. Howden were uvani- 
mously re-elected, as were the retiring auditora. 
A hearty vote of thanks to the Chairman, Direc'ora, Secretary, Engineer 
and other officials of the Company was then moved and the proceedings 
terminated. 


Potteries Electric Traction Co (Ltd.). 


The third ordinary general meeting of this company was held on Tues- 
day, under the presidency of Mr. EMILE GARCKE. 

The SECRETARY (Mr. B. Kingsford) having real the notice convening 
the meeting, 

The CHAIRMAN aaid : I trust the atatement I shall make of the pro- 
gress achieved during the past year will be as satisfactory to you as it is to 
the board. I move the adoption of the report and accounts, aud in doing 
70 will say a few words in explanation. You will observe that the accounts 
this yesr are presented in а very much more simple form than last year, 
when I explained to you that owing to a large section of the company's 
system being worked by the North Staffordshire Tramways Co., we were 
obliged to keep the accounts distinct, but you, on that occasioo, sanctioned 
an agreement between the Potteries Electric Traction Co. and the North 
Staffordshire Company which bas enabled the accounts to be presented in 
the present much simpler form. The agreement with the North Stafford- 
shire Company was that we should guarantee the interest on their deben- 
tures aud a fixed dividend on their shares in consideration of our 
taking over the whole of the working of their system, we receiving 
the whole of the traffic receipts and paying the expenses. The 

fit and loss account, there'ore, shows on the debit side a sum 
of £11,425, the amoun; we have paid the North Staffordshire Com- 
pany for fixed debenture charges and fixed dividend on their shares ; 
acd on the other side there is £9,799, the prop -rtion we have received on 
the debentures and shares which we hold in that company. The progress 
we have made during the past year is very much greater than is, perhaps, 
apparent from the net results shown in the profit and loss accounts, and 
it is somewbat unfortunate that I am not able, by reason of the different 
way in which the accounts are presented, to make a correct and complete 
comparison between the accounts of this and last year. Nevertheless, 
I can give a few figures to show what a great work this company is carrying 
op, and how great are the potentialities for improvement I think we may 
fairly look for. Only five years ago the total passengeus carried by the 
North Staffordshire Company were а little over 5,000,000, and we carried 
last year nearly 10,C00,000. The total receipts of the North Staffordshire 
Company five years ago were £18,600 odd, while ours for last year were 
over £55,0.0. There have also been a combination of circumstances 
during the past year which have had an adverse effect on the net 
results—the high price of fuel alone hss made a difference of something 
like £1,000, and the rate of wages in the district has been rather high. 
The wages item cannot be reduced, but there are one or two other 
items which we think it should be possible to reduce somewhat. 
A strike of potters and bricklayera in the district has reduced receipts, 
and we suffered a loss of business due to delay in opening the Chesterton 
and Silverdale route and the exceptional charges of the year, all of which, 
brought into debit of our profit and lors accounts, make our net result 
smaller than would otherwise have been the case. The net profit is 
£13,139, and, adding £866 brought forward, we have a balance of £14,705 
to deal with. The 5 per cent. cumulative preferential dividend amounts 
to £10,000, a dividend at the rate of 2 per cent. for the year on the 


ordinary ehares takes £4,000, depreciation: takes £500, leaving £205 to be 


carried forward. The adiount placed to depreciation fund is, I think, ample, 
having regard to the fact that the line and the whole of the rolling stock 


and power-house are kept in first-class condition and in a high state of 
efficiency out of revenue. The board think, and hope the shareholders 
concur, that it is better the line should be maintained in the fullest etate 
of efficiency out of revenue, and that the surplus, after paying a reasonable 
dividend, should be applied to building up a strong reserve to protect 
us against the risk of expiring tenure, and, possibly, in years to come, 
the replacement of either the permanent way or some of the plant. 
I would here emphasiee the fact that the £54,000 which we have 
from traffic receipts on this occasion has been in respect of only a 
small portion of the total system which the company is now operating. 
At the present time we are running 284 miles of line in the Potteries, and 
when the Blythe Bridge piece is completed, we shall be running over 30 
miles. On the profit and loss account it is not necessary for me to say 
anything further. Turoing to the balance-sheet, during the past year we 
have issued £125,000 44 per cent. debenture stock. The subscriptions did 
not come up to our expectations, so that it was necessary to withdraw the 
first issue and to make a second issue under improved conditions. The 
British Electric Traction Co. saw their way to assist us in the matter, and 
agreed to guarantee the principal, interest and the premiums on these 
debentures, and with that very improved guarantee of course we were able 
to establish a really gilt-edged security, and there was no difficulty then in 
raising the £125,000. The British Electric Traction Co. from this and 
other sources obtained the option to take up the remaining £75,000 of 
debenture stack at par at any time before April 27 this year, au arrange- 
ment distinctly favourable to our shareholders. Now, as to new develop- 
ments. First I should like to speak of the proposed extensions of a line 
for which we have applied for & light railway order. 'These proposed 
extensions include two lines between Stoke and Newcastle, and similar 
lines between Newcastle and Trent Vale, and then at Hanley, lines 
going from Hanley to Sneyd Green, and from Havley to Bucknall, 
and at Longton two short lines. The lines at Blythe Bridge are already 
authorised under our original order, and we are now constructing 
them. All the other lines applied for under the order are light 
railways, which we are now promoting under the Light Railways Act. 
You will see by a glance at the map accompanying the report how 
desirable it is that these extensions should be granted, and how very 
important will be the effect on the net result of the working if we get these 
intercommunications effected. Then we have been in negotiation with 
some of the local authorities for the transfer of their electric lighting 
orders. Most local authorities acquire these orders aud then consider what 
they shall do with them, and many of them find it difficult to do anything 
whatever with the order because their districts are not sufficiently popu- 
lous or are not of a character justifying the installation of electric light, 
and we bave felt, therefore, that we might, in conjunction with our power 
station for the tramways, enable these local authorities to obtain the 
electric light on a basis which they could not themselves afford to adopt, 
and I think we can d» them good service and be able to make an 
additional profit for the shareholders by taking over these lighting orders. 
Then а more important development, and one to which I am anxious to 
obtain your approval, is the establishment of a service for the carrying 
of parcels and goods in small bulk throughout the Potteries district. At 
present there is not a thoroughly satisfactory system in operation for 
handling the parcels traffic expeditiously, and it has occurred to us that 
we can, by means of our service, arrange for the collection and delivery of 
parcels throughout the district on terms which will compete with existing 
carriers. 

Sir JOSEPH SAVORY asked for particulars as to the administration 
expenses, and the amount in dispute with the contractors. 

Mr. CROFT a:ked if further information could not be published with 
regard to the traffics. 

The CHAIRMAN, in reply, said : With regard to administration expenses 
which appeared in the accounts at £4,767, these,items were: Rates, £1,209 ; 
insurance, £645 ; directors’ fees, £500; head office and legal expenses, 
£970; sundry rente, £325; printing, stationery, &c., £280; travelling 
expenses, £270 ; sundry expenses, £141, and so on. That made up the total 
to within a few hundred pounds The amount in dispute with the 
contractors is between £5,000 and £6,000. 

The motion for the adoption of the report and accounts was then 
carried unanimously. 

A resolution increasing the capital of the company from £400,000 to 
£620,000 by the creation of 20,000 new £10 shares was then approved. 

Mr. C. Drummond and Mr. J. V. Kitchener, the retiring directors, were 
re-elected, as were the retiring auditors. 

Resolutions amending the articles of association in accordance with the 
provisions of the new Companies Act, were then approved by the extra- 
ordinary general meeting which followed, and a cordial vote of thanks to 
the chairman, directora, and staff brought the proceedings to a close. 


South London Electrio Supply Corporation, Ltd. 


Т: e directora of this company report for the year 1900, that on Dc. Sl, 
1899, the company were supplyiog current to the equivalent of 25,625 
lamps of 8 c.p. On the same duy in 1900 this number had increased to 
43,322. At 19th March there were on circuit the equivalent of 45,432 
lamps of 8 c. p., and applications have been received for a further 2,890 
lamps, with & consequent large increase in revenue. The company has 
now reached a profit-earning stage. 

The length of roadway in which mains lave been laid is now 41 miles, 
equal to 48 miles of high tenison and 38 miles low tension ways, in which 
324 miles of the*former aud 33 mile; of the latter class of cable have been 
laid, not including service connections. The erection of the remaining 
plant provided for under the various contracts his satisfactorily progressed 
during the year. At the end of October last the dust destructor had to be 
shut down, in consequence of proceedings taken by the Lambeth Vestry 
for alleged effluvia from the chimney. 
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Direct Spanish Telegraph Co. (Ltd.). 


The directors’ report for the year to Dec. 31 last, states that, after pro- 
viding for interest on and redemption of debentures, there is a credit 
balance of £10,817. 18s. 9d. After adding the usual £5,000 to reserve, 
the directors recommend the declaration of dividends for the year 1900 of 
10 per cent. on the preference and 4 per cent. (free of tax) on the ordinary 
shares, absorbing £5,448. 11s. 8d. Half this amount was distributed on 
Oct. 1 last. The balance (£369. 7s. о is transferred to contingencies 
account, bringing thi: up to #566. 28. 6d. The traffic receipts show an 
increase of £1,029. 88. Ad., and the ordinary working expenses a decrease 
of £210. 4s. 9d. compared with the year 1899. 

On Nov. 17 the Falmouth-Bilbao cable broke about 70 miles from the 
Spanish landing. The Eastern Telegraph Co. c.s. Amber” was engaged 
to effect the repair, but owing to the exceptionally bad weather in the 
Bay of Biscay, was only able to complete the work on Dec. 18, the cost 
being £6,975. 13s. 3d., which has been taken from the reserve. The Bilbao 
cable again broke down quite close to the Spanish coast on Dec. 27, having 
been severed by a ship's anchor. This repair was effected on Jan. 23, and 
the cable has worked well since. On Jav. 6 the Barcelona-Marseilles cable 
was found to be broken, and owing to a continuance of very bad weather 
in the Mediterranean, it had not been possible to repair it up to the date 
of the report (March 15). The considerable expenditure occasioned by 
these breaks amply justifies the board in not distributing more than a 
4 per cent. dividend on the ordinary shares, and in building up a 
reserve fund. 

It was found necessary to re-lay and deviate a considerable portion of 
the underground lines connecting the company’s Bilbao office with the 
landing-place of the cable. With the alterations previously made, there 
are now practically two new underground cables at Bilbao. The cost of 
this work (£1,539. 14s.) has been taken from reserve. 


Brush Electrical Engineering Co. (Ltd.). 


The directors’ report for the year ended Deo. 31 states that the profit 
and loss account shows a gross profit of £61,732. 8s. Od. After deducting 
maintenance, general charges, debenture interest and interim preference 
dividend for half-year to June 30 last, there remains a net profit balance 
of £24,070. Os. 8d. The directors recommend the payment of the 6 per 
cent. preference dividend (taking £5,948. 3s. 6d.), and a dividend at the 
rate of 5 per cent. per annum on the ordinary shares for the year (taking 
£9,521. 8s. 9d.), also a bonus to the employés under the profit-sharing 
scheme, of £2,098..1s. 7d., and the placing to depreciation reserve of 
£5,000, carrying forward £1,502. 6s. 10d. Capital expenditure to the 
extent of £68,067. 2s. 11d. has been incurred during the year. 

- The extensive additions to the company’s works and plant at Lough- 
borough are now virtually complete, and the directors anticipate that the 
company will reap the benefit of the large expenditure that has been made 
on capital account in the increased facilities for economical manufacture 
which the works now айога. Complete electric cars, comprising trucks, 
motor equipmenta, controllers and car bodies are now being manufactured 
at the works, and the directors continue to look forward for a large and 
increasing businees in connection with electric traction. 

In order to provide for the expenditure on capital account the directora 
have decided to offer for subscription 12,500 preference and 20,000 ordinary 
shares of £2 each. 

The offer of the British Electric Traction Co. to issue ordinary shares in 
exchange for ordinary shares of. the Brush Company, on the terms of the 
agreement of Jan. 5. 1901, has resulted in that company acquiring 15,584 
Brush ordinary shares. 


County of London and Brush Provincial Electric 
Lighting Co. (Ltd.). 


The report of the direstors for the year ended 5186 Dec. states that the 
capitel expenditure on account of the Company’s London districts amounted 
to £174,481. 3s. 4d., making the total in respect of those districts 
£892,677. 2s. 3d. This expenditure was met in part by the issue, in 
July last, of a further £100,000 44 per cent. debenture stock at a premium 
of 48 per cent. The premium has been placed to reserve for depreciation, 
repairs and renewals. The balance from last account was £12,594. 2s. 8d., 
and the balance from revenue, after payment of etanding charges, is 
£27,367. 19s. 7d., making £39,962. 2s. 3d., from which must be deducted 
debenture interest (£9,606. 14s. 10d.), interim preference dividend 
(£5,750), and interim ordinary dividend at 4 per cent. per annum for 
half-year ended June 30 (£7,666. 13s. 4d.) ; together, £235,023. 8+. 2d., 
leaving for further distribution £16,938. 14s, ld. The directors now 
recommend the payment of the balance preference dividend (less tax’, and 
that a further dividend on the ordinary shares for the half-year to Dec. 31 
at the rate of 4 per cent. per annum (less tax), absorbing £13,500, and 
leaving £5,658. 14s. 1d. to be carried forward. 

Notwithstanding the high price of fuel during the greater part of the 
year. the profits derived from the City-road station bave risen from 
£8,707. 7s. 9d. in 1899 to £17,239. Cs. 5d. in 1900, an increase of 98 per 
cent, while. at the Wandaworth station the profits have risen from 
£11,136. 10s. in 1899 to £15,624. 8s. 5d. in 1900, an increase of 40 per cent. 
The equivalent number of 8 c.p. Jamps applied for during the year was 
102,005, against 68,523 for 1899, and the units sold were 2,990,138, 
against 1,766,515. As a result of this satisfactory progress, the directors 
are able to recoinmend a dividend out of the earnings of the company's 
London stations without assistance from the further realisation of any of 
the company's investments. These results reflect great credit upon the 
chief engineer, the cecretary, and the company's staff. 
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LONDON Stations,—St. Luke and Clerkenwell, Eastern Holborn, Western 
Holborn and St. Giles.—In these districts, the total applications to Dec. 31, 
including power, represented the equivalent of 143,195 8 c.p. lamps, of 
which 119,076 were then connected to the mains. The applications for the 
year represented an increase of 62,272, and the connections an increase of 
57.888. At the same date 165 users of motors, aggregating 1,171 Н.Р. were 
supplied from the company’s mains, an increase of 798 H.P. for the year, 
and further applications have since been received, raising the total to 214 
applications, representing 1,941 H.P. The special plant erected for the 
generation of continuous current for power will shortly be insufficient, and 
further machinery has been ordered to meet the rapidly incresaing 
demand. Additional plant for the lighting supply has also been ordered 
for delivery in time for next winter. The Board of Trde granted a com- 
peting order, which was confirmed in the last session of Parliament, to 
the local authorities in the company’s East-end districte, and the directors 
have lodged the company's claim for compensation, as provided for under 
the order referred to. 

Wandsworth (including Putney, Wandsworth, Clapham, Streatham, and 
Tooting), Camberwell, and St. George the. Martyr. Southwark, —The total 
applications to Dec. 51 represented the equivalent of 96,607 8 c.p. lampe, 
of which 90,472 were theu connected to the mains. The applications for 
the year represented an increase of 59,751, and the connections an increase 
of 55,825. In order to meet the increasing demand in these districts, 
additional plant bas been erected. 

INVESTMENTS IN PROVINCIAL COMPANIES.—Bournemouth and Poole Elec- 
tricity Supply Co. (Lid.).— This company continues to make satisfactory 
progress, А dividend on the ordinary shares at the rate of 6 per cent. for 
the year ended Dec. 31 (less income tax) has been declared, against 5 per 
cent. for the previous year. 

The Dover Electricity Supply Co. (Lid.).— This company has made good 
progress. A dividend bas been declared on the share capital at the rate of 
53 per cent. per annum, against 3 per cent. for 1899. 

Scottish House · to-House Electricity Co. (Ltd.).—Satisfactory terms have 
been arranged for a transfer to this company of the electric lighting order 
for the adjoining borough of Airdrie, and an agreement has been entered 
into with the Airdrie Corporation for both public and private lighting. 
The company has also acquired the interests of the Airdrie and Coatbridge 
Tramways Co. in the Airdrie and Coatbridge Tramways Act, 1900, and 
is promoting a provisional order under agreement with the Coatbridge 
Corporation for the construction of tramways in Coatbridge. 


Bournemouth and Poole Electricity Supply Co. (Ltd.). 


The report of the directors for the year ended Dec. 31 last shows that 
the capital expenditure during the year in respect of the Bournemouth 
provisional order, 1890, amounted to £26,342. 2s. The issue in March lust 
year of £70,000 44 per cent. debenture stock was over-subscribed, and 
the premium received, after deducting expenses, has been carried to reserve. 
The balance from revenue, with the balance forward, amounted to 
£12,579. 15e. 2d., from which is deducted interest, depreciation, &c., 
leaving £8,052. 10s. 5d. to credit of net revenue, against £6,799. 13s. 5d. 
for 1899. The full year's preference dividend has been paid, and the 
directors now recommend a dividend on the ordinary shares at the rate of 
6 per cent (less tax) for the year, absorbing £7,591. 5e, 9d., leaving 
£661. 4в- 8d. to be carried forward. | 

The equivalent of 535,579 8 c.p. lamps were connected to the company's 
mains in Bournemouth at Dec. 51, an increase of 9,285 lamps for the year, 
and applications representing a further 1,896 8 c.p. lamps were then awaiting 
connection. i | 

The construction of the tramways between Bournemouth and Poole is 
practically completed, and the company will shortly be supplying electric 
power for the working of the line. 


BAKER STREET AND WATERLOO RAILWAY CO.—At the meeting on 
Monday the chairman (Mr. T. J. Hare) explained the position of the com- 
pany under the agreements with the London and Globe Finance Corpora- 
tion. On Nov. 4, 1897, the company entered into a contract with the 
corporation for the construction and equipment of the railways authorised 
by the acts of 1893 and 1896. The contractors were to pay for all land and 
compensation, preliminary and construction expenses, &c., in consideration 
of a lump sum in shares and debentures, payable on engineers’ certificates, 
subject to a 10 per cent. retention up to £50,000. With the approval of 
the railway company, Messra. Perry & Co. became sub-contractors. It was 
one of the terms of the contract of Nov. 4, 1897, that if the corporation 
should be wound up, and the works in consequence be stopped, or if the 
engineers should certify that the works had practically stopped for one 
month, the company should be entitled to take the works cut of the con- 
tractors’ hands and employ others, and that then the contractors should 
only be entitled to further payments out of any ultimate balance, if any, of 
the contract price. At the end of last year the company were informed 
that the corporation were in default with the sub-contractors, and that, 
unless some arrangement could be come to, the works must be stopped. 
Since that time the works had been carried on by Messrs. Perry under 
agreements in pursuance of which the company had paid them the amount 
of engineera' certificates, less retention, direct. The position now was 
that the railway company was entitled to enter upon the works and 
employ Messrs. Perry, or other contractors, direct, in which case the 
London and Globe Finance Corporation would have a claim only for the 
difference, if ару, between the contract price and the sums already paid, 
plus the future cost. If, on the other hand, the company was able to show 
damage by reason of default of the corporation, they were entitled to 
have such damage estimated, and to prove for the amount of the 
estimate in the winding-up. The company had ample assets to 
provide for the completion of the line, and negotiations were in 
progress for the transfer of the contracts to a strong financial syndicate. 
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The works on the Waterloo and Baker-street section were in an advanced 
state, and all the station sites were arranged for. At the south end, and 
following on the direction of Waterloo Station, they came to the site of 
the Indigent Blind School. This had recently been purchased by the 
company for nearly £150,000. That was where the generating station 
would be. At Waterloo the South-Western Company had been arranged 
with as regarded communication. The station shafts had been sunk, and 
from within about 130yd. of this point the western running tunnel had 
been driven under the river, and up Regent-street a little to the north of 
Vigo-street. The eastern tunnel had been driven from the staging in the 
river to the north of Vigo-street, with the exception of a small gap in 
Cockspur-street and the Haymarket. Опе of the station tunnels at the 
interchange station on the Embankment, and both at Trafalgar-square and 
at Piccadilly-circus, had been constructed, also the station shafts and sub- 
ways at Piccadilly. At Oxford-circus the site was being cleared and the 
sinking of one of the shafts was about to be commenced. The station shafts 
at Baker-street had both been sunk, and the western running tunnel had been 
driven to the top of Portland-place, while the up tunnel had reached a point 
in Regent’s Park about 600yd. from Baker-street. The works on the 
section between Baker-street and Paddington had not yet been commenced. 
The Central London Railway was now earning over, EG, O00 per week, and 
carrying over 100,000 passengers а day. The high rate of working expenses 
on the Central London during the first five months was not to be taken as 
any criterion of what the rate of working electric railways would be in the 
future, and their company would have the advantage of profiting by the 
experience of the Central London. А committee was now inquiring into 
the cause of the vibration, and there was little doubt that their engineers 
would be able to obviate tbis. 


CITY OF BIRMINGHAM TRAMWAYS CO. (LTD.) — The directors’ report 
for 1900 states that the profit for the year amounts to £69,654. 8s. 5d., 
an increase of £986. ёз. 8d. over last! year, to which has to be added 
£2,083. ба. 8d. set aside out of last year's profit to meet dividend accrued 
on preference shares from Oct. 15 to Dec. 31, 1899, making a total of 
£71,737. 15s. 1d. After paying debenture interest (£12,000), preference 
dividend (£10,000) and interim dividend on ordinary shares at 5 per 
cent. per annum to June 30 (£2,104. 14s), there was a balance of 
£46,956. 15s. lld., out of which the directors propose to carry forward 
£2,083. Es. 8d. to meet the preference dividend to Dec. 31 last (£6,314. 22.) 
to pay а 5 per cent. dividend and a bonus of 5 per cent. (making 10 per 
cent. for the year) on the ordinary shares to Dec. 31, and to carry 
£38,559. 5s. 3d. to re:erve. Terms have been arranged with the Bir- 
mingham Corporation and the King's Norton and Northfield Dis- 
trict Council for the equipment of the Bristol-road line on the 
overhead system. The work of reconstruction, commenced on Octo- 
ber 1 last, is rapidly approaching completion, and the line is 
expected to be opened for traffic in a few weeks. A bill is being 
promoted for extending the Bristol-road line through Selley Oak, 
for constructing short lines within the city, so as to afford 
better terminal facilities for the electric cars, for constructing 
a tramway from the existing line at Small Heath to Hay Mills, &c. 


HOVE ELECTRIC LIGHTING CO. (LTD.)— The directors’ report for 1900 
states the company's revenue has suffered through the increased cost of 
coal, but that the increased consumption of electricity more than compen- 
sated for this. At the end of the year E02 houses, representing an equiva- 
lent of 52,919 8 c.p. lamps, were connected to the company's mains. The 
units sold were 559,208. The gross revenue amounted to £13,828, and the 
net profit to £7,715. 14s. 5d., which with £345. 17s. 9d. from the previous 
year, makes £8,061. 12s. 2d. After deducting debenture interest and the 
interim dividend at the rate of 7 per cent., there remains £5,161, 19s, 1d. 
The balance of the preliminary expenses (£126. 12s. 1d.) has been written 
off, апа £2,250 placed to reserve, a dividend at rate of 9 per cent. per 
annum for half-year on the share capital, making 8 per cent. fcr the year, 
is declared, and £545. 14s. 14. carried forward. During the year the direc- 
tora issued 1,000 additional shares at £7. 10s. per share, the premium being 
added to reserve, which now amounts to £17,027. 17s. The £600 annually 
set aside for repairs and maintenance, in accordance with the contract with 
the Hove Commissioners. has proved insufficient to meet outlay on this 
account, in consequence chiefly of the renewal of the company's battery of 
accumulators, and £515. 12s. 5d. has been taken from this reserve account, 
which now ainounts to £945, 14s. 11d. The expenditure on capital account 
during the year was £6,862. 93., the total expenditure to Dec. 31 being 
£100,523. as. 9d. Thesite for a second generating station has been acquired 
aud it is intended to cominence erection at an early date. 


OXFORD ELECTRIC CO. (LTD.)—The annual meeting of this company 
was recently held at Oxford, when the directors’ report, which appeared in 
our issue of March 8, was adopted. "The chairman said that the capital 
expenditure in 1900 amounted to £6,020. A new E. C. C.-Willans set of 
225kw. capacity and an Economic boiler by Davey, Paxman & Co. had 
been put down. The capacity of their station was now equal to supplying 
45, C00 or 50,000 8 c.p. lamps installed, and at present they had 54,000 
8 c.p. lamps connected. There had been an expenditure under the 
heading of mains of £3,027 for extensions to their system. The 
cost of coal per unit delivered had risen from 0:654. to 0°76d. The 
maintenance charges were, with the exception of the items of mains, 
generally below those of 1899. "This was due principally to the fact that 
the dynamos, transformers, engines and boilers had cost them less to keep 
in order. The wages at the distributing stations were slightly lower, but 
their high-tension mains had given trouble, necessitating a good deal of 
labour being expended upon them. The net revenue from street lighting 
was somewhat less by reason of the increased cost of materials, especially 
of carbons, The reduced amount of gross protit had been occasioned by 


the reduction in the maximum price from 7d. to 6d. per unit. The units 
sold had been 13 per cent. more than last year. The number of consumers 
added had been about 80, and the total number of lamps added ‘had been 
5,722, against 3,658 in the previous year. The past had been an exceptional 
year, and they had, he thought, reason to congratulate themselves that, 
notwithstanding dear coal and reduced prices, they had been able to 
maintain their dividend.’ 


CITY NOTES. 


— 

' МЕМОКАНОА.—ВапК rate 4 per cent. (since Feb. 21, 1901). Price of silver 
271 6d. per oz. (March 21). Consols (22 per cent.) 958—951 for money, 
953—906 for account; 24 per cent. 954—96 (March 21)  Consols Pay 
Day April 5. Stocks and Shares Continuation Days, Mar. 26 and April 10. 
Ticket Days, Mar. 27 and April 11; Pay Days, March 28 and April 12; 
Mining Share Carry-over Days, Mar. 25 and April 9. 


ARON ELECTRICITY METER (LTD.)— The transfer books of the pre- 
ference shares are closed from 25th to 50th inclusive, for the preparation 
of dividend warrants. 


BRITISH COLUMBIA ELECTRIC RAILWAY CO. (LTD.)—A meeting will 
be held on 25th inst. to authorise the raising of further capital for the pur- 
chase of additional rolling stock and generating plant. 


“BLECTRICAL UNDERTAKINGS.” —This is the title of a new fort- 
nightly financial journal issued by the Manual of Electrical Undertakings 
(Ltd.), of which Messrs. Emile Garcke aud W. L. Madgen are the directors. 
The price of the new journal is 1d. 


W. T. GLOVER & CO. (LTD.). —The preference and ordinary share transfer 
books are closed from 18th to 30th inst. inclusive. 


IMPERIAL TRAMWAYS CO. (LTD.) — The report of the directora of this 
company deals with the finances of the Middlesbrough, Stockton and 
Thornaby electric tramways. The gross receipts of these lines for the year 
1900 amounted to £47,218. 178. 9d , and the number of passengers carried 
to 8,782,970, compared with £45,572. 153. 8d. and 8,307,322 respectively 
in the preceding year. The net profit for the year amounts to 
£14,657. 10s. 9d., slightly in excess of the previous year, and representing 
a return of about 65 per cent. upon the capital employed. The extension 
of the Middlesbrough line to Clarence Ferry is in course of construction, 
and this branch will be opened in time for the summer traffic. 


MERSEY RAILWAY CO.— The directors“ report for half-year ended 
Dec. 51 state: that the arrangements for working the railway by electricity 
are under consideration. | 


NATIONAL ELECTRIC WIRING CO. (LTD.)—A dividend of 4 per cent. 
for 1900 is recommended. ; 

NEWMARKET ELECTRIC LIGHT CO. (LTD.)—At a recent meeting of this 
company the directors’ report, which stated that steady progress had been 
made during the year, was adopted. The equivalent of over 2,000 8 c.p. 
lamps had been connected. The profit on the year's working, added to 
£47. 8s. 9d. from last account, amounted to £581. 14s. 2d., which, after 
providing for debenture interest (£375. 198.), left £205. 15s. 2d. to be 
carried forward. At present there were connec: ed to the mains the 
equivalent of 7,431 8 c.p. lamps, representing 101 consumers, and applica- 
tions had been received for a further 1,415 lamps. They were putting: 


a : 

Line. Week 8 Inc. | 30. SOO RENATE 
ended E or Dec weeks Amount. or no. 

1901 £ £ | £ £ 
Aberdeen Corporation... Mar. 16 577 T 60 41 27,566 + 3,518 
Birmingham Tramways. „ 16 | 4,169'+ 94 10 40,401 + 594 
Blackburn Corporation., „ 15 446 + 25 11 4,255 + 3,850 
Black pool Corporation... „„ 14 | 242|4 73 50 30,162 + 7,946 
Blackpool and Fleetwood ,, 16 180/— 32 11 1,574 - 110 

Bolton Corporation ...... „ 1711271 . 50 68.159 . 
Bradford Corporation.. „ 17 826 + 456 50 31,027 111,950 
Brisbane Trams ....... Jan. 30 1,918 | + 174 4 8.759 + 1,693 
Bristol Trams & Carriage Маг. 15 | 3,842 + 1,125, 11 39,708 111.085 
Buenos Ayres & Belgrano Feb. 17 2,609 ＋ 255 7 19,127 + 2,565 

Carlisle Trams. Co. ...... Mar. 10 124 11 1,220 8 

Central London Railway! „, 16 6, 157 11 66,819 | PA 
City & South London Ry. „ 17 | 2,021;+ 569| 11 22151'+ 8,927 
Cork Elec. Trams .. „ 14 367 7 41 10 3,557 + 377 
Dover Corporation ... ,, 16 156 + 21| 50 10472 + 6087 
Dublin & Lucan Rly, ..| „ 16 72;-  18| 11 774 + 144 


Dublin United .......—...| , 15 
Dublin Southern Dist....|| , 15 711 
Dundee Corporation.. „ 13 569 


11 , 24,293). 
+ 41 77874; 3.235 


Glasgow Corporation ... „ 16 8, 501 7 144) 11! 91,944 |+ 2,537 
Halifax Corporation...... - COLIT E nm P sae 
*Huddersfield Corpn. Mar 16 714 + 132! 50! 34,462 + 2,918 
Hull Corporation.... , 16 | 1,539 + 738| 37 55,434 728,954 
Liverpool Corporation. „ РЕ | 8 
Liverpool Overhead Rly. Mar. 17 | 1,574 + 234) 11 16,269 + 628 
Portsmouth Corporation „ 16 544 T 17 К АИ? 
*Sheffield Tramways ...... „ 17 | 2,975 +1,121| 11 50,655 9 10, 754 
Southampton Corporat'n , 14 578 + 305 ... ы m 


* Partly electrical 


-— — — — — — 
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ROBEY & CO. (LTD.)—-After writing off £6,671 for depreciation, the 
directors recommend a dividend of 6 per cent., adding £10,000 to reserve 
(making this £50,000), and carrying forward £3,422. 

STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed 27th inst. as a special settling day in 15,565 6 per cent. cumu- 
lative preference £5 full-paid shares (Nos. 6,638 to 20,000) of Edmundson's 
Electricity Corporation (Ltd.) эла 37,598 £5 (£3 paid) shares (between 
Nos. 20,008 and 59,807) of the JoAnaon- Lundell Electric Traction Co. ( Ltd.). 
The committee has also ordered the further issue of 50,000 £5 fully-paid 
ordinary shares (Nos. 40,001 to 70,000) and 30,000 6 per cent. cumulative 
preference £5 fully-paid shares (Nos. 40,001 to 70,000) of the British 
Insulated Wire Co. (Ltd.) to be quoted in the official list. 


TELEGRAPH MANUFACTURING CO. (LTD.)—The transfer books of the 
preference shares of this company are closed from 18th to 30th inst, 
inclusive, for the purpose of paying preference dividend due on 1st prox. 


VIOKERS, SONS AND MAXIM (LTD.)— The directors, in their report to 
Dec. 51 last, announce that the company has acquired the sole right for 
Europe for the carriage-lighting system of the Consolidated Railway Elec- 
trie Lighting апа Equipment Co. of the United States, and for the con- 
struction and equipment of the Holland submarine boat. The British 
Government has placed an order with the company for five of these boats, 
the construction of which is already far advanced at the Barrow works. 
The capital of the company is to be increased to £3,700,000 by the issue 
of 200,000 new ordinary shares of £1 each, 


ELECTRICAL COMPA 


NIES' SHARE LIST. 


р Амосит | Las? PREVIOUS Prico RATE PER | Busixzss Пони 
реч or Drvi ЖАМИ. Wer's Prior, Wednesday. Oxzwr. Drvrpaxp Dun. Юсвіхо WEEK 
HARE. | DEND. MAR, 13. Mar. 2). YtgLDED, Expe MAR. 20 
ELECTRICITY SUPPLY COMPANIES. & s. d. H t | Lowe 
100,000 1 eee Bl’ckh’th & Gr'nw'ch D'st'ct Elec. Lt.Ord. (fully pd.) - one * а 
£100,000 | Stock X Do. 4} 1st Deb. Stock Prov. Certs, (red. and соп.) 70 75 70 75 өө a - өөө 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Отд, ............. 124 13% 12} 133 814 1 did А - 
6,000 10 4/6 Do, 4% per Cent. Cumulative Pref. .............| 10 11 10 11 4 110 ж өө . 
#70,000 | Stock 43% Do, 44 pe Cent. Debenture Stock (red.) ...... 191 104 101 104 4-9 E ere А e 
19,661 3/6 | Brompton & Kensington Elec, Supply Ord... xd 8 7 8 815 0 — f 74 on 
12,000 5 8/6 Do. 7 per Oent. Preference ..................... xd 4 д 8 ü 317 9 | Marchand September em L 
20,000 5 1/6 | Oalcutta Elec. Supply Ordinary (fully paid) 6 7 6} 7+ — өгө . on 
50,000 5 4/9 | Oharing Oross & Strand Electricity Supply Corp xd 1 1 9 10 410 0 February and August 9} L 
50,000 5 2/3 Do, 4% per Cent. Preference . enm ss 5 Н! 5 b 818 3 , РА 51% zm 
84,000 5 3,0 | Ohelsea Electricit Supply Ordinary. , e fees Ade 6 64 5 6 4 8 0 | Магоћ . 6 — 
£150,000 | Stock 44% |* Do. 4 per Cent. Debenture Stock (red.). 109 112 10? 112 4 0 4 | Juneand December... I m 
81,200,000 | $1,000 5% Ohicago Edison Ist Mort. 5 / 80 yr.Gold Bonda(red.'xd| 100 110 100 110 41011 April and October...... — vee 
70,579 1 8/0 Olty of London Electric Lighting Ord. ....... s A m 7% 8% 74 si 414 2 | February and August 83 813 
40,000 10 67 o. s per Cent. Cumulative Pref. ......0...00-| 13 l4 13 l4 4 5 9 | January and July... e — 
$400,000 57 |* Do.  5perQOent.Debenture Stock (red.) .. . . 122 127 122 1327 3 18 9 | June and December... — 
£200,000 | Stock 9d. Do, 44% 20а Deb. Stock Certs. (all pd.) . . . 101 103 101 103 e i — 
2 2 ст County of London and Brush Prov. Ordinary .. s.. 31 84 | 9 8 13 4 ез 8j t 
Y 2 рег Cent. Cumulative Preference .. 11 123 11 12 416 0 | Marchand — os 
£300,000 | Stock 44% Do. Deb. Stock Oerts. (all pd.) (red.) 106 109 106 1000 m :7 P — 107} AS 
10,200 Б 5 Folkestone Electricity Supply Co. Ordinary ..... 5 6 5k 6 oe oe -— Z 
11,000 Б * Hove Electric Lighting Ordinary . . . «ense 7 8) | 7% 8% eve - eve ove 
о 5 105 какао Me nap e Ə Ordinary ....... 10 11 | 10 11 415 5 555 awa - 
" / . per Cent. lat Pref. . [Dob. Stk. (red.) 6 7 4 2 7 | January оов есе ase oo 
£73,009 | Stock 22/0 Kensto.& Kngtbg.Co.& Notting Hill 85 End. Stu.) 4%] 103 105 103 105 3 16 2 = July T n 
110,000 ids London Klectrio Supply Ordinary  .... sses eee nne lj E: 1} — ө eee ove 
49,840 5 8/0 Do, 6 por Cant. Preference ...... . . eene 4 5 3 4 7 10 0 - 31 ee 
250,000 Stock 4% Do. 4 per Cent. lst Mortgage Debentures ... 93 101 98 101 319 3 | Mar., June, Sept., Doo. e s. 
128 M sh (a meo. 8арріу OFC. ee «ое „ „Kd“ 121 186 123 133 1811 April and October...... 13 12 
А ) 9d. | 0. opi. Moy ye nn 7 8 9 10 > — - E 
£220,000 | Stock 47 Do. 4 per Cent. Deb. Stock First Mo ge 110 118 110 1102 819 8 | Juneand Deoember .. — s. 
,000 | Stock 347 Do. 3} per Cent. Mort. Deb. Stock (red.) 90 99 97 100 310 6 "a 98 97А 
6,452 10 6/0 | Notting Hill Electric Ordinary ........ 2 .. 15 16 15 164 AAT | МАРШ. КЕГИ bie - 
10,000 5 5/0 | Oxford Electrico Ordinary . . i 6 6 5 6% 31611 m is ue et 
800,000 1 176 Rand Electric abe Midd di tet Pe) e e feet) Pe eet T fa 10 т? 18 6 8 өз ... "ee 
#135,000| Stock 5% River Plate El. Lt. & Tr'ct'n, Ltd., 6% 186 Mor. Deb... 65 75 65 75 T January and July 71 10 
15, 8100 $2 Hoge! Electric Company of Montreal Shares. . . , 20) 220 20) 220 312 9 | April and October...... e se. 
4115, 500 100 44% |* Do. 4% per Cont. lst Mortgage Debentures ...| 103 105 103 105 47 5 » , et 77 
40, 5 9,6 St. James's and Pall Mall Electric Ordinary ...,..| 14 15 1*j 14 5 0 0 | February and August ч, 14 
20, 3/6 Do. 7 per Cent. Preference . „ 84 94 8 af 313 8 " " eee oo 
£150,000} Stock 29/0 Do. 3} рег Cent. Debenture Stock (red.) . . . 93 101 93 101 8 9 4 ө eee nee 
12, she Smithfield Markets Electric Supply Ordinary ....... 2 2} 2 24 m e^ e et 
£50,000 Stock 4% Do, 4% Debentures rr 80 90 80 90 1 10 11 e eee eve 
22 - 8 eu Tonon Mateo NONY ONTSET елат 2% 3h 2% 3} T - ied - 
, 5/8 estminster Electric Supply Ordina ree 12 13 12 13 4 0 March 2 1; 
32,100 5 4/14 Dc. Dai bo нанда buc MUS ef 2 13 e vee : MM ж, | 2 
ELECTRIC RAILWAYS TRAMWAYS. &o. 
16,000 10 9/0 | Blackpool and Fleetwood Tramways е 14 15 14 15 | 408 in ona e£ 
15,000 5 x Brisbane Electric Trams. Investment Ord, ............ 27 3} 21 3} T - IL ve 
75,C00 5 a Do. BY One o 008 4] 4j 4i Ge" (( M 
Er 925 BA Do. 14 А DOD; Prov. СОРЫ; «аас Seats 99 101 9) 101 m see 1003 99j 
, 0 8}% Bristol Tramways and Carriage Orumary 24 24 23 24 840 | Fe and Au d > 
25,000 10 4% Do. CumulativeProferenca(fully p 1) А 10} T 101 100 315 4 | Р eos е7 "+ .. 
100,000 Stock 47 Do.  4perCent. Debontures ....................! 115 118 114 116 8 6 1 | February and August et 
20.000 10 „British Columbia Electric Railway Orlinary , | d ] 63 7 = А i 4E 
13,600 10 Во Im SI BENE ea aas. Жы ы eiut. 9 101 10 104 415 3 | May and November e m 
£250,000 40 So Do. 44% Ist Mort. Debs .. . . . 03% 1097 9:7 1002 m us : e 
ee м 67 British Apes оч, . 15 15 8 563 "^ 15]1 14} 
x /0 о. y Паш: РТ еар r 1? 11 12 416 0 | February and A 127; 12 
£350,000| Stock 57 Do. 5 per Gent. Perpetual Debentures .......| 12 Y TA 120 133° 414 e чек 128 1213 
ео - 8/0 | Buenos Ayres & Belgrano 6% “A” Oam. Prer. . 6 53 5 63 5 14 3 " сав wes 
* ove о. n ОТИТ „% „ „„ 0006: „„ + 9 + 5 ee oo i 0 
£320,000 | Stock 5% Do. брег Cent. Debentures . ..... .. Tr 107 101 107 413 6 oo 104 s 
£120,000 | Stock 5% Do. 5% 2nd Deb. ЗиК Prov. Certs. (all pd.) . 98 99 98 89 5 1 8 - 97 zn 
aoe a K .. | Cape Electric Trams. Shares. 13 2 1§ 11 se е 1 IT 
, 2/6 Central London Ordinary ........ se „% „ cesses 8 9 8i 9 219 6 June and Decem & eee m 
£855,000 | Stock HA Ошу and South London Railway Ооп. Ordinary e 700 13 05 210 о February ard 22 48} .. 
37,500 10 1/57, о. Ordinary (Nos. 22,501 to 680,00 )) ........... 4 6 4 5 РА » T . 
£150,000 | Stock 5% Do, Б рег Oent, Perpetual Preference (1891) . 132 137 132 137 313 0 ” T (ue 500 
£200,000 | Stock 5% | Do. C AAA -aaa Бе 122 127 122 127 318 9 T - eos 
£244,315 | Stock 47 Do. per Cent. Perpetual Dobenture 116 120 112 117 | 89 5 | May ard Ncvaml er - T 
60,000 10 6/0 | Dublin United Trams. (1896) Ltd., Ordinary ....... 12 13 12] 133 500 . "S s — 
59,987 10 6/0 Do, 6 per Cent. Preference ........ ...„ ........ 12 16 15 16 3 15 0 . en 
300,000 100 aa Do 34 per Cent, Mort. Dabs. (rel!) ... 102 105 102 105 а ue 
20,000 5 — Electric Lgt. & Traction of Australia 67 Саш. Peef. 4i 4 4} 5} — ee | ee en 
20,000 10 74% Imper al Tramways Ordinary. . ... . . . .. 22 23 21 2! 812 8 March and September TA ose 
10,000 10 6% + Do 6 per Cent. Preference . . s. 1 15 144 15 318 8 ” „ T m 
£300,000| Btock 44% |t Do. 4 рег Cent. Debenture ...... e «ees -ese En |. AMZ 114 112 114 3 18 11 January and July. . I zm 
,000 10 1/3 | Kidderminster & District E. L. & Tr’ct’n 5% Pref. 10} m ge May and November .., . — 
37,500 10 n Liverpool Overhead Railway Ordinary .....„ .. xd|  7[ 8 73 7i 4 110 | February and August - m 
10,000 10 pA Do. 6 per Cent. Preference ITUNES xd 13 3 13 132 3 15 6 19 ** 9 | e.: 
£125,000 | Stock 4% Do. 4 per Cent. Dəbenture ....... ...... .. 102 101 102 101 817 2 | January and July...... - | om 
0,000 31,000 5% London Street Rly. (Ont.) ist Mrt. 5 Dbs. (red.). 100 102 109 102 418 0 see . « vee 
2328, 744] Stock | 3/4 Lond. Utd., Trans. 4% 1st Mt. Db.sStk.Prv.Crts.(fllypd) 101 103 102 104 aie | tee Z 
£60,000 100 | 57 Montreal Str't R'Iw'yst'rl'g57 Mors. Dobs. (105) 102 101 102 104 416 2 -— T z 
£140,000 100 | 47 Do. Sterling 447 Debentures (1942) ..... , 102 104 102 104 WE d m - 
24,000 BC р. New General Traction Ordinary .4............. | 32 3} 3 33 | ase w - - 
50,000 5 | 6/0 Do. 6 per ent. Cumulative Preference .... 42 53 41 6$ 6 0 0 May s es 4 ves | © 
4,000 10 же | Oldham, Ashton and Hyde Elec. Tramway Ord. ... | - * | ee February and August | ... € 
4,000 10 0 Do. 5 per Oent. Preference ...,4....« eee ess e eo" - | "A | РА P | T | ө 
eee Юю ü | aros 8 Ташын a Ser ee 11 123 111 123 | » о cis - 
y 0 о. per Cont, Camulative Preference ...., 10 11 0 1 | l "^ - 
£125,000 | Stock 87/0 Do 4j per Cent. Dehénture Stock. . ... 107 19 | 107 ; 119 1 Y: энчил PD - ees 
£540,000 | Stock 3% Waterloo and City Ordinary -sairas eee ve m os 93 96 93 96 3 2 6 June and December 
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ELEOTRIOAL OOMPANIES' SHARE LIST. 
Амосит | Lasr Nan PER Den Dom 
Fermi ОР Drei- NAME. | wage 55 Paros, [тй Omer. vorm Den. Duuo W 
*| Bmanx. | DEXD. MAR. 13. Mar. 20. | Tr. И. мхо MAR. 20. 
806,900 100 4X "African „„ Deb. (red.) ө из и 103 H 16 ч January and Hig 
26,000 10 eee = 1 .0000 00000 - 0009 0009509209009 e. . 00 I) Jane and Dd ушу. ese ete eee 
8116,700 100 6 Do, 5 0000 60000000000 000.00 65 65 55 65 soo eee eee 
£822,720) Stock | 17/ Anglo-Amerioan.... eee eee . . E 1 64 60 833 61810 | Feb., May, Aug., Nov. 30 — 
. Stock 90/0 e »9009-c00009 «0209 50000 00000 08900000880 108 95 97 04 93 6 4 0 [7] 97 06 91 
2, 088, 640 Stock 5/0 Do. Deferred 0000 00000 «0900 s00009:00*00000 0. 8} 83 8 а 3 18 9 [7] 8 8 
$100 247 Commercial Oable Capital Stock. os. eeese e e eee 145 176 165 175 413 3 Jan., Apr., Jay, Oct. - w 
81,741.089| Stock 4 * Do. 4 per Cent. Debenture Stook . . .. ...| 103 104 102 104 9 16 Ut ЗЯ 103 1023 
16, 10 50 | Cube Submarine Ordinary . . ... c eee · 71 8} 7 8h 6 9 5 | Sebruaryand August А s 
6,000 10 10/0 Do. Preference 10 per Cent. 000 000 000000 + 06560008 100 16 17 16 17 6 17 8 mr ose 
13,000 6 3/0 Direct Spanish 90099590«209-90»060000»20000 00000 006 о 85 44 8 4 5 0 0 April and October...... eee 0 
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An interesting event during the past week has been the 
exhibition of the first Diesel engine made in this country. 
This engine, which was manufactured {ог the Diesel 
Engine Co. at the engineering works of Messrs. Scorr and 
Норозом, Guide Bridge, near Manchester, was shown on 


Monday last at these works to а large party of engineers and. 


others, many of whom had travelled on purpose from London 
in a comfortable ** special ” placarded as the Diesel Express." 
The essence of the Diesel internal combustion engine 
is the Diesel cycle, and the essence of this cycle is— 
high compression. Everything else about the engine— 
whether in its Continental four-stroke or in its more recent 
British two-stroke arrangement—is incidental to the realisa- 
tion of this high compression in an actual gas or oil engine. 
— — 

Many years ago Herr Плеве, wrote a treatise оп “ The 
Rational Heat Motor, embodying a principle on which a 
higher thermo-dynamic efficiency than formerly could be 
obtained in internal combustion engines. Не also designed 


and shortly afterwards constructed an engine in which the new. 


Diesel cycle was employed. In this engine the compression 
before ignition was so great thatspontaneous ignition took place, 
the rapid adiabatic compression of the air heating it to a tem- 
perature capable of supporting combustion. Obviously, such 
conditions would be impossible with the Otto cycle, inasmuch 
as this high compression of a mixture of fuel and air would 
result in premature ignition. In-the Diesel engine air 
unmixed by fuel is compressed to about 500lb., the fuel 
being introduced in a gaseous or vaporous condition only 
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several hours under strictly defined conditions. 


being prevented from witnessing a cold start. 


85 to 87 per cent. 


Prick Sixpence pk 


Abroad, 8d., or 16 cents, or 800., or "Op. 


when the compression stroke is quite completed. The fuel, 
in fact, is injected into the working cylinder by means of 
air at a pressure of over 600lb. stored in a steel cylinder, 
which is fed from а separate compression pump on the 
engine. It is Herr DreszrL's aim to introduce the fuel 
gradually, t. e., at such a rate that combustion shall take 
place isothermally. Under this ideal condition the cylinder 
temperature would never exceed that of the air at maximum 
compression, But though this result is far more closely 
approached in the Diesel engine than in any engine working 
on the Otto cycle, we judge from the indicator cards taken on 
Monday that isothermal expansion is considerably departed 
from in the early stages of the working stroke. On the whole, 
however, the set of cards of the cylinder and pumps display 
highly satisfactory working conditions, whether regarded 
thermodynamically or from a more practical standpoint. 


— — 


We refer with some reserve, however, to these indicator 
diagrams. The exhibition of the engine on Monday was 
made under conditions that afforded little or no assistance to 
the expert mind in arriving at a judgment of its merits. 
Possibly this may have been due to the difficulty in conducting 
tests amidst a large and pressing crowd, composed mainly of 
non-technical men. I would have more favourably impressed 
the representatives of the technical press had arrangements 
been made for an exhaustive series of tests extending over 
As things 
were, we found the engine running when we arrived—thus 
While it con- 
tinued to run on loads it was indicated profusely ; bu tapart 
from this, and inspection of the exhaust gases, no other 
running tests were made. After about an hour's ran the 
engine was stopped, and almost directly afterwards it was 
started again—the re-start taking only five seconds, which, 
although a marvellously low figure, would have been more 
convincing had it been а cold instead of а hot start. As to 
the thermodynamic efficiency, it needed no visit to Guide 
Bridge to convince us of the superiority of the Diesel cycle in 
this respect. No one sufficiently conversant with рав engine 
theory can fail to discover in the Diesel cycle ample justifica- 
cation for the claim that it attains a heat efficiency of from 
Nor does it surprise us that its realised 
economy is high; an engine with a thermodynamic efficiency 
of 85 per cent. should certainly be more economical than any 
other heat motor yet put on the market. But space prevents 
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us from disoussing further this interesting engine, though we 
hope to return to the subject at a later date. Suffice it to say 
that, in principle, the Diesel cycle embodies conditions 
essential to advancement in the internal combustion engine, 
and the engine itself probably indicates the broad lines on 
which that advance will be realized in the near future. 
—— 

Masor Carpew commenced the last of his three Cantor 
lectures on “ Electric Railways" on Monday with a sum- 
marised comparison between the continuous-current and 
polyphase systems of traction. After giving a list of the 
arguments for and against the two systems he came to the 
conclusion that, for the case of railway work on an extensive 
scale and necessitating transmission of electrical energy to a 
distance, polyphase generation and distribution were to be 
preferred. The first point in favour of it was the simplifica- 
tion of the sub-stations, for, as high-pressure transmission 
would be necessary on account of the distance, sub-stations 
containing rotatory machinery would be necessary for dis- 
tribution of continuous current to the trains. This meant 
economy, as also did the possible employment of much higher 
pressures (8,000 volts) for the motors on the train, the 
difficulty of picking up current at these high pressures having 
now, he considers, been solved. The carrents to be carried 
being. less at this high pressure, the sub-stations could be 
further apart, and the rail-return would be replaced by a 
copper strip on fairly insulating supports. These and other 
advantages, including, for instance, the simplification of the 
motors and the possibility of suspending their rotors entirely 
on springs, quite counterbalanced the contrary advantages of 
continuous current, such as the saving of one conductor, the 


———~——Yeduction of plant capacity by employing accumulators, the 


absence of idle currents (amounting to a waste of 15 per cent. 
in polyphase working, he estimated), and the wider variations 
in speed which were permissible. There is much to be said in 
favour of Major CagpEw's views, and it must be remembered 
that they are intended to apply only to railways and not to 
tramways. Local circumstances have still to be considered in 
each case, however, and presumably the Board of Trade has 
still to be consulted with regard to the high-pressure overhead 
wire. If the 8,000 volts put forward by Major CanpEw has 
to be reduced to 500, as in the case of the continuous-current 
lines in this country, many of the advantages enumerated for 
polyphase working disappear. 
| —— 

Тне latter part of Major Canpew’s lecture worked out the 
general design of an electric railway line extending 50 miles, 
with a large local traffic at one end and a small local traffic 
at the other. He explained an ingenious time table in which 
slow trains traversing sections of the main line between the 
times of the half-hourly expresses resulted in an almost 
ideally quick and frequent service between all points. He 
showed what considerations should have weight in the choice 
of the speeds and accelerations, and even fixed the power for 
the sub-stations and generating stations, and estimated the 
total cost of erecting the scheme. The picture, drawn thus 
in broad and bold lines, of an electric railway system putting 
all parts of London within easy communication of Brighton 
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and its suburbs and the intermediate country, was certainly 
an alluring one to the electrical engineer, and the vote of 
thanks proposed by Prof. Aygron, and willingly accorded to 
the lecturer by a small but enthusiastic audience, was well 


merited. 
— — 


Tux weekly discourse at the Royal Institution on Friday 
evening last was given by Dr. Н. T. Brown, on “ Some 
Although not directly dealing 
with electrical matters, the lecturer brought forward а number 
of new facts in regard to diffusion that must have been as 
attractive and pleasing to the physicists present as to the 
botanists, for whom the discourse was primarily intended. 
Indeed, one more illustration was afforded in Dr. Brown’s 
account of his researches, of the striking way in which every 
branch of science may gain when attention is paid to “the 
whispered hints and slender clues” of the world of physical 
life. Dr. Brown has listened to hints and clues detected 
during a study of leaf structure and of the manner in which 
a leaf breathes. The resulting contribution to the laws of 
gaseous and liquid diffusion are of no mean order. Thus can 
a problem in botany afford valuable material for the applied 


scientist and the engineer. 
— — 


Босошотцү, the problem in botany was as follows: —It is 
known that a determinable amount of carbon dioxide passes 
into any given living leaf in, say, an hour. It is also known 
that the aggregate area of the orifices of the stomates is an 
exceedingly small proportion of the leaf surface, being of the 
order of about one-hundredth of that surface. Comparing that 
available area with the amount of CO, to be passed through 
it, Dr. Brown found a remarkable disagreement with the laws 
of free diffusion as understood at the time he began his 
research. In other words, to quote from his lecture, it 
seemed that the leaf knew more about the laws of diffusion 
than the physicist did." The area of the stomates orifices 
appeared to be only & very small fraction of the area which 
theory indicated as being necessary to account for the rapid 
rate of diffusion from the atmosphere into the leaf. Clearly, 
the solution of this perplexing problem lay in closely studying 
the leaf structure from the point of view of facility for 
diffusion. 


Tuis was done in an ingenious manner by imitating the 
leaf conditions in apparatus of larger and more convenient 
construction. We may explain that the structure of a leaf 
in the region of the stomates is analagous to а diaphragm 
perforated by small circular holes at a pitch of about eight or 
nine diameters, each hole opening into a larger hollow cavity 
provided on its surfaces with material capable of rapidly 
absorbing CO,. A glass cylinder with a little caustic potash 


solution at the bottom, and with a celluloid cover perforated 


by one or more orifices, is a good representation of these 
conditions. The amount of CO, diffusing into the cylinder 
is indicated by the increased weight of the KHO solution. 
Comparing the rate of diffusion thus measured with the 
rate in the case of a similar cylinder quite open at 
the mouth, it was found that the diffusion through the 
constricting orifices was always in a larger ratio than 
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the areas. Exact measurement showed that the diffu- 
sion through each orifice varied directly as the first power 
of the diameter of the orifices, when these were distri- 
buted over the diaphragm at a pitch exceeding a certain 
number of diameters. The best conditions obtain with 
orifices at a pitch of about eight diameters, which is the dis- 
tribution found in the stomate orifices on the surface of a 
leaf. Thus, bya marvellous intensifying action, the stomates 
serve to accelerate the rate of absorption of CO, into a leaf, 
even to а degree that could only be produced chemically by an 
absorbent many times as active as caustic potash. 


— ioare 


Ix order to investigate this law of diameters, Dr. Brown 
had recourse to the diffusion of coloured liquids through 
orifices into an absorbent jelly. By cutting а section of the 
jelly through а plane perpendicular to the orifice, the curved 
surface of the advancing diffusion was rendered visible and 
capable of measurement. A series of curves, representing 
the diffusion in different parts of the jelly, was obtained by 
alternately using two liquids of different colour. A measured 
section through a diameter of the orifice shows, the lecturer 
stated, that these curves are confocal ellipses having their foci 
on the edge of the circular orifice. The stream lines of diffu- 
sion-flow are consequently confocal rectangular hyperbole 
having the same foci as the ellipses. Dr. Brown appears to 
think that this affords a pictorial representation of the equi- 
potential surfaces and lines of electric force around two 
similar and equal charges of electricity placed at a short 
distance apart. We are unable to follow Dr. Brows in his 
demonstration of this supposed analogy, for it is clear that 
the system of electric lines and potential surfaces has not the 
same geometrical form as the curves obtained with diffusion. 
However, this slip in no way mars the importance of 
Dr. Brown’s research, which contributes to physics a 
valuable new law of diffusion, and to engineering and 
applied science a serviceable method of accelerating free 
diffasion. 

WE reported in our last issue the proceedings of the House 
of Lords Committee in connection with the Sheffield Corpora- 
tion bill, on Thursday last week, and the decision arrived at. In 
the portion of the bill relating to tramway extensions, a clause 
has been inserted by the Committee, at the instance of the gas 
company and in spite of the opposition of the Corporation, 
to the effect that the Corporation shall not be relieved by the 
act from any liability in view of damage to the gas company’s 
mains from fusion or electrolytic action. As such damage is 
anlikely, it might appear at first sight remarkable that the Cor- 
poration should have taken pains to oppose the insertion of 
the clause; presumably, it is in order to protect themselves from 
litigation, as there is a danger of every chemical action of the 
soil on gas pipes being attributed by the gas company to electro- 
lysis, owing to the difficulties of diagnosis in the two cases. 
Certainly a precedent has now been established, and, as it is 
therefore likely that other electric tramway bills will contain 
the same provisions, the expert witness on electrolysed gas 
and water pipes will probably before long be a new feature in 
the law courts. It may be pointed out that the hardship is 


not so great in the Sheffield case, as a Corporation is always 
situated in a more comfortable position with regard to litiga- 
tion than a company. But when the positions are reversed, 
and a company owns ө Чо tramways, in spite of the much- 
reviled Act of 1870, while a Corporation owns gas or water 
works, the Corporation’s position as to litigation might prove 
distinctly unfavourable to electrical enterprise. 
— a Ea À— 


Bournemouth.—The town council have decided to offer the 
sum of £170,000 for the undertaking of the 
and Poole Electricity Supply Co, 


The Marconi Patent in América.—The New York Circuit 
Court has decided that Mr. Marconi’s wireless telegraph patent 
is valid, and has dismissed the action for infringement brought 
by the assignee of the Dolbear wireless telegraph patent. 


Another Indiarubber Substitute. —The United States Consul 
at Dergen reports that а Copenhagen chemist has succeeded 
in producing a cheap substitute for indiarubber. The new 
material is called soliciam,” and is made from asphalt. 


Royal Society. Amongst the Papers down for reading 
yesterday were: The Growth of Magnetism in Iron under 
Alternating Magnetic Force," by Prof. E. Wilson, and (“ in 
title only E * On the Electrical Conductivity of Air aud Salt 
Vapours, by Dr. Н. A. Wilson. 


Cable Interruptions. Date of Interruption. 


Latakia - OCypruunn % June 21, 1 
Pard—Maranam . mre Mar. 2, 1 
Marseilles— Barcelona ............... РОИ ОИ Jan. 7, 1901 
Sao—Bushi re HL Yek uns Mar. 7, 1901 
Perio Obockkk˖ . . . . Mar. 22, 1901 


Cable Communications Committee. At a meeting of this 
Committee held on Tuesday Lord Balfour presided, and 
evidenc» was given by the Hon. W. Mulock, K. C., Posmaster- 
General of Canada; Mr. F. A. Bevan, chairman, and Mr. 
Charles Burt, director, of the Anglo-American Telegraph Co; 
Mr. Underdown, K.C., chairman of the Direct United States 
Cable Co.: and Mr. A. S. Baxendale, superintendent of Posts 
and Telegraphs, Selangor (Straits Settlements). 


Train Lighting. — Those who manufacture electric lighting 
plant for trains will be interested to hear that since the 
serious railway accident at Offenbach last year, the German 
Government Railway Administration has given much attention 
to the electric lighting of railway carriages. It has been 
experimenting with the Stone system, which has already been 
used +o some extent in this country. The South Eastern and 
Chatham Railway Co. have recently equipped a considerable 
number of their coaches with the Stone system of electric 
lighting. 

Telegrams for the Troops in China.—The Postmaster- 
General announces that arrangements have been made with 
the Eastern Telegraph Co. for facilitating and cheapening 
telegraphic communication with the British military forces in 
Northern China. The address to the telegrams may be 
shortened, and are then only charged as one word, and the 
charge per word for the message proper is 2s. 9d., or half 
the usual rate. Telegrams under this arrangement are to be 
handed in at postal telegraph offices, and not at the offices of 
the company. : 


Electric Treatment of Skin Diseases.—Dr. F. W. Smith 
has found that the efficacy of the Harrogate waters is 
greatly increased by passing an electric current through 
the water, the patient being made the positive pole. The 
discovery was due to one of Dr. Smith's patients under- 
going electrical treatment in Harrogate water, the sulphur 
deposit appearing on his skin soon after his first bath. Prof. 
Smithells, professor of chemistry at the Yorkshire College, 
Leeds, aud his assistant, Dr. H. M. Dawson, have tested the 
water, and found that sulphur would be liberated at the 
positive pole. This treatment may prove useful in the case 
of certain skin diseases for which applications of sulphur are 
known to be efficacious. i 


D 


852 


THE ELECTRICIAN, MARCH 29, 1901. 


Works Management. — The fourth lecture to the Institution 
of Junior Engineers on Works Management was given by 
Mr. A. H. Batker, at the Westminster Palace Hotel, on the 
19th inst. The lecturer considered in detail the methods of 
transmitting orders to the works; systems for dealing with 
‘correspondence were treated, the filing of letters, &c., being 
described. The duties of the storekeeper were entered into, 
to show their bearing on the proper keeping of the costs 
accounts. The great desirability of a fair trial being given to 
new material, devices, &c., was pointed out. Accurately 
conducted experiments were, however, imperative, the results 
to be recorded and tabulated for future reference. The various 
methods of remunerating workmen for work done were then 
fully considered, the difficulties of the piecework system being 
dwelt upon. The premium method needed the exercise of 
much organising talent on the part of the management or it 
would lead to great confusion. The next lecture will take 
place on April 8. 

Lightning Arresters on High-tension Circuits.—In the Elec- 
trical World of New York, for March 9th, an interesting effect 
in connection with the opening of the 30,000 volt circuits of 
the Snoqualime plant is recorded. There are two circuits 
running to Tacoma and two circuits to Seattle. It was found 
that upon opening the Tacoma circuits the circuit breakers on 
the primaries of the transformers supplying Seattle would 
always go out as if on a short circuit. Vice versa, if the 
Seattle circuits were suddently opened out would go the circuit 
breakers on the primaries of the Tacoma transformers. The 
trouble proved to be caused by & short circuit on the line due 
to the discharge of the line through the lightning arresters. 
The instant the Tacoma circuit was broken the Seattle line 
current would jump across the lighting arresters to ground. 
Upon disconnecting the ground wires of the arresters, the 
phenomena disappeared, showing conclusively that the current 
jumping across the arresters was responsible for the effects 
produced. The Westinghouee-Wurts arresters are used, and 
the line voltage per gap is only about 300, which is extremely 
low, and makes the effect all the more remarkable. 


Proposed Electric Railway from St. Petersburg to Moscow.— 
According to the Engineer for March 22nd, M. Romanoff 
constructed at Gatschina, twenty miles from St. Petersburg, 
during the summer of 1900, a small electric railway on a 
system which he had invented, and the results were thoroughly 
satisfactory. He has now drawn up a project for constructing 
an electric railway from St. Petersburg to Moscow. It has 
long been well known that the existing Nicolas Railway, 
connecting the old and new capitals of Russia, and 404 miles 
in length, is unable to cope with the traffic. The authorities 
entertain the idea of separating the passenger traffic from the 
goods traffic, and for this purpose it is said that two other 
tracks are to be laid down. However, M. Romanoff has now 
come forward with a proposal to construct an electrical 
' hanging railway," which shall take the place of increasing 
the carrying capacity of the present line by the addition of 
two tracks. The cost of this suggested railway would amount 
to 98,000,000 roubles, апа the yearly cost of its working 
would represent 12,819,000 roubles, of which sum 80 per cent. 
is absorbed by the cost of fuel. М. Romanoff computes that 
the cost of passenger traffic will come to about half a kopeck 
or id. per verst of two-thirds of a mile. The rate of speed 
to be attained on this hanging railway is estimated to be 
about 120km. an hour, with a limit of 200km. 


The Projected Metropolitan Railway for St. Petersburg.— 
The Government Commission appointed to consider the pro- 
jected electric ring railway for St, Petersburg has concluded 
its sittings. The Commission has viewed this project most 
favourably, and expressed its convietion of the immense 
economic value of such an addition to the existing means of 
communication in the Russian capital. The various points of 
issue were settled by means of compromise between the Com- 
mission and M. Balinski, who is in charge of the undertaking, 
but the question of admitting the necessary ironwork free of 
duty in the empire was left open. Тһе “ Duma,” or Town 
Council, demanded from M. Balinski a larger contribution 
towards the city funds than that of 5 per cent. of the net 


profits, as orignally proposed. M. Balinski agreed finally to 
the following demanda made by the city authorities: (a) To 
build two iron bridges across the Neva, and also other bridges 
across various canals; (^) to lay down a system of drainage 
in the streets through. which the projected railway passes; (c) 
to install the electric light in the streets traversed by the 
line ; and (d) to pave these streets. The city reserves to itself 
the right of buying the Metropolitan Railway before the con- 
cession expires, and imposed the condition that the entire 
railway shall pass into the possession of the city on the 
expiration of the concession. However, the Commission 
reserved these rights for the imperial authorities. Accord- 
ing to the Engineer there is but little doubt that the points 
still awaiting settlement will be settled satisfactorily at no 
distant date, 


Personal— On Sunday next, the 3lst inst, Mr. C. H. 
Wordingham, the chief electrical engineer to the Manchester 
Corporation, will sever his connection with the electricity 
department of that Corporation. Mr. Wordingham has for 
many years held the post of chief electrical engineer at 
Manchester, during which time he has not only performed his 
official duties with praiseworthy thoroughness and a desire to 
further the interests of the citizens, but has also placed at 
the service of the Corporation an amount of technical ability 
and scientific knowledge of his profession which is unsur- 
passed by that of any of his confréres. Under his personal 
direction the Manchester electricity works have expanded 


from а comparatively small undertaking for supplying private 


electric lighting, until it has attained to dimensions extending 
over 45 square miles of densely-populated and busy districts, 
in which not merely private lighting but also a large 
amount of street lighting and motor load has been 
developed. Much of this development has been made on 
lines due directly to Mr. Wordingham's own inventive skill 
as an engineer. Besides this, it will be remembered by our 
readers that the acquisition of the tramways by the Corpora- 
tion and their projected electrical equipment have necessitated 
the erection of an entirely new generating station, the designs 
for which have been made by Mr. Wordingham. Having 
brought to a close the period of his agreement with the Man- 
chester Corporation, Mr. Wordingham will now practise as & 
consulting engineer and electrical expert, for which career his 
ripe experience abundantly fits him. He has our most sincere 
good wishes for prosperity and success therein. We may add 
that Mr. Wordingham’s professional address is now 19, Brase- 
nose-street, Manchester. Mr. W. E. Thrift has been elected 
successor to the late Prof. G. F. FitzGerald in the Erasmas 
Smith Chair of Natural and Experimental Philosophy at 
Trinity College, Dublin. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY), March 29th. 
NonTH-Easr Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

7:15 p.m. General Meeting at the Mariue School, Ocean-road, South 
Shields. 

ErEcTRO- HARMONIC SOCIETY. 

8 p.m. Smoking Concert at the St. James' Hall Restaurant, Regent- 

street, W. i 
RoYaL INSTITUTION. 

9 p.m. Evening Discourse by the Right Hon. Lord Rayleigh, F.R.S. 

Subject: Polish.“ 
SATURDAY, March 30th. 
Roya INsTITUTION. 

3 p.m. Afternoon Lecture VI. on "Sound and Vibrations,” by the 
Right Hou. Lord Rayleigb, F.R.S. 

MONDAY, April 1st. 
À SOCIETY OF ENGINEERS. 

7:30 p.m. Ordinary Meeting at the Royal United Service Institution, 
Whitehall. Paper to be read: “The Production of Metallic Bars 
and Tubes under Presaure," by Perry F. Nursey. 

WEDNESDAY, April 3rd. 
INSTITUTION OF JUNIOR ENGINEERS. 


8 рт. Meeting at the Westminster Palace Hotel, when Mr. A. H. 
Barker will deliver his fifth lecture on“ Works Management. 
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THE OUTHENIN-CHALANDRE ELECTROLYTIC 
ALKALI PROCESS. i 


BY JOHN B. C. KERSHAW, F.I.C. 


This process for the production of alkalies and chlorine 
compounds by the electrolysis of solutions of sodium or potas- 
sium chloride, is a diaphragm process an lis in actual operation 
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at Chévres, near Geneva, and at Moutiers, in France. Other 
works are being built to operate the same process in Italy апа 


Spain. The English patents protecting the process are dated 


Fig. 1 is a sectional elevation of the cell The cell con- 
sists of an outer vessel K, and of an inner vessel A, entirely 
closed and built of materials unacted upon by chlorine 
gas or its compounds. This inner vessel is filled with rows 
of porous-diaphragm tubes о о, open at each end to the outer. 
chamber, K, of the cell, and inclined at a slight angle, as 
shown in Fig. I. Each tube is hermetically sealed into the 
walls of the chamber A by а special device shown at Z, and 
contains an iron sheet cathode running the whole length of 
its interior. These sheet cathodes join to a common terminal 
at M, and each vertical row of diaphragm tubes is thus served 
with current by the one electrical contact to the mains supply. 
The anodes, I, are round rods of specially prepared carbon, 
fixed into the common lead head-piece U, and communicating 
at e with the negative terminal of the dynamo. They hang 
vertically in rows of seven between the rows of diaphragm 
tubes, and the chlorine evolved at their surface collects in the 
upper portion of the anode chamber, and is carried away by 
the outlet pipe Н. The right-hand side of the inner cell is 
provided with & sheet-iron movable hood, V, and outlet pipe 
not shown in Fig. 1. This serves to collect and carry away 
the hydrogen liberated within the diaphragm tubes and facili- 
tates its utilisation for other purposes. | 

The cell is operated in the following manner :—The inner 
chamber А is nearly filled with а concentrated solution of 
sodium chloride, and the outer vessel with a dilute solution 
of aedium hydrate. The electrical connections are then 
made. The chlorine gas liberated within the chamber A 
passes off by the pipe H, and is used for the manufacture of 
bleaching powder or for some other purpose. The sodium 
liberated at the surface of the sheet - iron cathodes decomposes 
the water present, yielding hydrogen gas and a solution of 
sodiam hydrate. The first travels up the tubes, and escapes 
into the collecting chamber V, whence it passes to a gas- 
holder for storage until required. The solution of sodium 
hydrate, owing to its higher specific gravity than the sur- 
rounding solution, travels down the tubes, and collects on the 
bottom of the outer chamber of the cell. Since the cell 
design permits the hydrogen to pass away with a minimum 
disturbance of the electrolyte in this outer chamber, fairl 
concentrated solutions of sodium hydrate can be obtained, 
and when required are run off by the outlet pipe v. 
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Fic, 2.—Tug Cukvngs POWER STATION OF THE GENEVA MUNICIPALITY, 


1898 and 1896, and are numbered 15,906 and 15,834 respec- | 
The first relates to the cell design, the second to | separation of the electrolyte in the anodic and cathodic 


tively. 


The advantages claimed for this type of cell are :—Complete 


a modification in the process for improving the purity of the ' compartments of the cell, with consequent prevention of 


chlorine evolved from the anode chamber of the cell. 


hypochlorite and chlorate formation ; collection and utilisation 


— 


liberated at the cathodes. The disadvantages 


of the hydrogen 
would @ppear to be a high E. M. F. due to the diaphragms, and 
a vety complicated structure, with consequent high cost for 


maintenance and repairs. That the cell has been operating 
at Chévres since 1899 with presumably satisfactory results (for 
other works to operate the same process have since been 
planned) is proof that under certain conditions the advan- 
tages outweigh the disadvantages named above. The cell, 
however, cannot be considered a complete success, for oxygen 
and oxygen compounds are liberated with the chlorine at the 
. anode, and it is in order to suppress these that the process has 
been modified in accordance with the details given in patent 
No. 15,884 of 1896. The hydrogen liberated at the cathodes 
is collected and burned in a special form of burner in an 
atmosphere of chlorine, and the hydrochloric acid which 
results from this combustion is fed into the anode chamber of 
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a short distance to the electrolytic works, and is used to operate 
a 1, 200 н.р. Thury motor generator and а 500 н.р. Brown- 
Boveri motor generator, both giving direct current. Fig. 3 is 
the river-side view of the electrolytic alkali works. A portion 
of the chlorine produced in this works is used in the manu- 
facture of pure chemicals for laboratory and medical purposes. 
Liquefied chlorine is also one of the products of the works. 
The greater portion is, however, used in the production of 
bleaching powder. As regards soda products, caustic lyes 
and solid caustic soda are manufactured to suit the require- 
ments of the firm's customers. At ће Paris 1900 Exhibition 
a block of solid caustic soda was exhibited by this firm testing 
15:6 per cent. Na,O, equal to 97:6 per cent. NaOH. This shows 
that only comparatively small amounts of sodium chloride 
and other impurities find their way into the cathode compart- 
ment of the cell. The works at Chévres are owned by the 


Fra. 3.—Tuk ELECTROLYTIC ALKALI WORKS AT CHÈVRES, SWITZERLAND. 


the cell. Should ClO compounds be present these are decom- 
posed with production of H,O and Cl, The hydrochloric 
acid present in excess of that required for the above decom- 
position shares in the electrolysis with production of Cl at the 
anode and H at the cathode. 

The writer is informed that this modified process is in 
operation at Chévres. It is obvious, however, that the 
chlorine liberated by direct electrolysis of hydrochloric acid is 
only gained by a double expenditure of electrical energy ; for 
each atom of chlorine obtained in this way has first been 
separated by electrolysis of sodium chloride. The gain in 
purity of the chlorine liberated in the anode chamber of the 


cell is therefore purchased by an increase in the kilowatt · 
hours per ton of chlorine produced, and the advantage is a 
Until figures have been published showing the 


yield of the Onthenin-Chalandre cell under actual working of the drill :— 
conditions, comparison of its efficiency with that of the Castner | 


doubtful one. 


and Hargreaves-Bird cells is impossible. 

The works at Chévres are operated by power from the 
Geneva municipal generating station on the Rhone, a view of 
which is given in Fig. 2. The power is transmitted by air lines 


“ Société Anonyme Suisse de l'Industrie Electro-Chimique 
Volta,” a company which also owns and operates the carbide 
works at Verniers. 


A NEW PORTABLE DRILLING MACHINE. 


Messrs. Mather and Platt have lately brought out an electrically- 
driven portable machine (patent No. 1,567, 1901) for drilling holes 
up to 24in. diameter when the expense of carrying the tool to the 
work is less than of carrying the work to the tool. As will be seen 
from the illustrations, this machine consists of a main column 7ſt. 
high and 19in. in diameter, fitted with a saddle, which carries а 
radial arm, 8in.in diameter, on one end of which is mounted the 
drilling head with its spindle and on the other end the driving 
motor. These parts are constructed to give three independent motions 


1. The saddle and all parts carried by it can be swivelled in a complete 
circle round the main column in a horizontal plane. : 
2. The radial arm can be swivelled in а complete circle in a vertical 


plane. 
3. The radial arm, and with it the drill spindle. can be swivelled about 
its own axis through a complete circle in a plane perpendicular to the arm. 
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. Besides these motions the head can be traversed along the radial | arison of the different t 


arm and the saddle can be raised or lowered on the main column. 
The base of the drill is provided with an electromagnetic arrange- 


examples taken from actual practice. 


of machinery that can be employed 
or the work under consideration, свела with some details апа 
t is always to be understood 


ment, which holds the drill in position when placed on any flat | that Ше author has in mind the case in which very large amounts 


and smooth surface of iron, and with a 
8 tons can be obtained. For specially heavy work it is desirable to 
su ent the maynetic attachment by dogs. 

drill spindle is Яп. in diameter, it is bored at the end for 
No. 5 Morse taper socket; and is provided with power feed, by means 
of a sleeve driven with pinion and two sets of worms and gears, 
directly off the spindle. Ву disconnecting the power feed by the 
clamping nut at the centre of the band-wheel the spindle may be 
fed by hand. 


d contact an adhesion of | of power (transmitted at high pressures) have to be handled—the 
modern case, in fact. Moreover, on account of their greater commercial 
importance, three-phase systems are more particularly considered. 


1. Sus-staTion EqQUIPMENT8 FOR LIGHTING OR TRACTION. 


Considering the general case, applicable to large towns, the 
polyphase current will be sent over the transmission lines from 
the distant power station, usually arriving at the various sub- 
stations in the supply area at a pressure between 5,000 to 10,000 volts 


The motor attached is of the two-pole enclosed type, capable | between lines, кон to the length of the feeders and amount of 


of developing 2 H.r. at 800 revs. per min., and is wound for 100 or 
200 volt circuits. 
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PoRTABLE ELECTRIC DRILUING MACHINE. 


The motor shaft is prolonged so as to pa`s through the helical 
gear, driving direct on to the drill spindle. This gear has a ratio 
of 9 to 1, with back gears of 3 to 1. | 
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SOME NOTES ON POLYPHASE SUB-STATION 
MACHINERY.* 


BY A. С. EBORALL. 


, Polyphase systems of generation and transmission, combined with 
direct-current distribution from sub-stations, are very much in 
evidence at the present time in connection with many large lightin 
and traction schemes, and there is little doubt but that the use o 
such combined systems will greatly extend in the future for those 
cases where power has to be supplied in very large amounts over 
large areas. The author thought, therefore, that а Paper embodying 
some notes on the subject might be of interest to many members of 
the Institution ; and, complying with а request of the President, the 
scope of the Paper has been confined as far as possible to practical 

uestions of everyday working that have come within his own expe- 
rience. Consequently, many of the points discussed must be quite 
familiar to those members who have worked in the same direction, 
who must kindly bear in mind in this connection that the author 
does not profess to put forward anything new, but merely to bring 
up for discussion some working notes on the subject. 

In the following pages, then, the general ideas underlying the 
equipment and operation of polyphase sub-stations are first dealt 
with, and this is followed by some features of working, and a com- 


* Paper read before the Institution of Electrical Engineers, March 14. 


power to be transmitted ; the work to be done comprises the conver- 
sion of the whole of the current in question into direct current at 

2 220 volts for lighting, or 500 to 
550 volts for traction, together with 
the provision of means for regulating 
the current and feeding it into the low- 
pressure networks comprised in the 
area, It can bedone by three different 
types of sub-station, each type em- 
bodying a distinct class of equipment, 
as set out more particularly below ; the 
size of the units in the sub-stations 
will vary in general between 300kw. 
and 1,000kw. individual output. 


(a) Asynchronous Motor - generator 
Equipment.—This type of sub-station 
equipment consists in the employment 
of a number of polyphase induction 
motors driving an equivalent number 
of direct-current generators ; the motor- 
generator units will be of such a size 
that the high-pressure current can be , 
led directly into the motors, and consc- 
quently the equipment and operation 

| of the sub-station will be of the eimplest 
T ossible character. No starting gear 
as to be provided beyond а simple 
rotor resistance for each motor, there 
ia no synchronising to be done, and the 
regulation on the direct-current side is 
made on the fields of the generators, 
either by hand or by compound wind- 

ings in the usual way. 

The author does not know of a single case 
in which polypbase motors of large size 
(either synchronous or asyncbronous) are 
operated with transformed current. The 
construction of such motors lends itself so 
well to high insulation of the stator that 
motors as small as 150 н.р. can be perfectly 
satisfactorily (and cheaply) built for pres- 
sures of 5,000-6,000 volts. With the large 

. units required for sub-station work, it does 
not pay from either the technical. or commercial point of view to employ 
step-down transformers—at any rate up to 10,000 volts. If the motors are 
less than about 500 н.р. individual output, and the pressure greater than 
this figure, it may pay to employ transformers, because the amount of slot 
insulation required will probably be found to be excessive, necessitating 
the employment of motors of large dimensions compared with their out- 
put. The trouble with high-pressure working without transformers in the 
sub-stations is, as a rule, in the switch-gear for the motore, but great 
improvements have been made in this during recent years, and at the 
present time there is very little to fear in this respect. 


With the bigh - pressure current led directly into the motors, the 


best arrangement for the sub-station will usually consist in employ- 


ing starting switch-pillars for the motors, these standing close against 
them, the direct-current board being away against a wall. The rotor 
resistance and stator starting switch would be interlocked, and thus, 
as each switch-pillar is self-contained, the starting up of each set is 
performed by one movement of a hand-wheel, this taking the place 
of the engine stop-valve in a steam plant. The employment of a 
starting switch-pillar adjacent to the motor poesesses the great 
advantage of reducing the length of the heavy rotor cables to a mini- 
mum (an important point), while security of working is assisted by 
interlocking the starting gear. 


Of course, if the motors are provided with permanently short- 
circuited rotors, an auto-transformer device in the stator takes the 
place of the rotor resistance ; this feature of construction and method 
of working is not advisable, however, being, for work of the character 
in question, far inferior to that referred to above. It should be borne 
in mind, in this connection, that it is standard practice nowadays to 
build all induction motors of large size (having wound-rotors and 
alip-rings), with an arrangement for short circuiting the rings and. 
lifting up the brushes after once the motor has attained full speed, 
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thus limiting wear (and loss) on the rings to the period of starting 
up—303ec. as a usual maximum figure. 

If direct current is available at the sub-station, beinz derive l from 
a motor generator already running, or from another sub station, it 
is perfectly possible to start up the sets as they are wanted, from the 
direct-current side. Under certain circumstances, this method of 
operation will give good results, but in general it is not so convenient 
as that first described, and consequently rarely used. In any case 
itis necessary for one or more units in the sub-station to be provided 
with rotor resistances or equivalent devices, so that they may be 
started from the alternating-current side whenever this may Ъз 
necessary. 

For feeding three-wire systems, each motor would drive two 
direct-current machines each of half its output, one at each end 
of the shaft, the two machines being in series; or the motor would 
drive a single generator of the same capacity, feeding the outers, 
auxiliary devices being used in the uaual way for balancing the load. 


(b) Synchronous Motor-generator Equipment.—With this equipment, 
synchronous poly phase motors operated at the line pressure take the 
place of the induction motors referred to above ; conforming with 
standard practice, the synchronous motors would be of the revolving 
field type, the exciting current being led iuto the field system by 
means of slip-rings and brushes. A sub-station with such an equip- 
ment will also be of a very simple character not quite so simple as 
the foregoing ; this is on account of the necessity for synchronising 
the motors before switching them in, because the starting arrange- 
ments are more elaborate, and also because the synchronous motors 
are not self-exciting. The excitation of the motors would usually 
be effected from direct-coupled excitera, or from separate (induction) 
motor driven exciting sets fed by step-down transformera, or from 
the 'bus bars; frequently the latter method, in conjunction with 
either of the former methods, will prove to be the most convenient. 
The performance of synchronous motors depends so much upon the 
field adjustment (see later remarks), that a well-designed field 
regulator for each motor is a necessity. 

he starting of the motor generator sets may be effected in several 
ways. By farthe best way from every point of view is to start them 
from the direct-current side, the direct current being derived from 
the bus bars, if other machines (or sub-stations) are running or 
froma small auxiliary direct-current generator driven by a low- 
pressure induction motor, if no direct current is available at the 
switchboard. Of course, as soon as the first machine is running, all 
the others can be started.from it, but it must be remembered that it 
is always necessary to provide means for starting up any motor 
er eig in the sub-station, from the alternating-current side, either 
irectly or indirectly. One of the best possible adaptations of the 
above а учран is to provide an auxiliary (asynchronous) motor 
generator which can be used for exciting and starting the main units 
when required ; this auxiliary set would be shut down as soon as 
one or more of the main units is in operation, direct current thus 
being available at the bus bars. If the low-pressure network is 
arranged to be partly fed, or balanced, by accumulators, the starting 
and exciting would naturally be effected initially from these, and the 
whole arrangement becomes one of great simplicity ; this is, however, 
not the general case. 

The operation of switching in a synchronous motor generator 
started in this way is, of course, very simple. The set being brought 
up to approximately synchronous speed and excited to the right 
value, the correct speed (as indicated by the synchronising lamps) is 
attained by regulating the fields of the direct-current machine now 
running as a shunt-motor with all main resistance out. At the right 
moment, the main high-pressure switch is closed, and after this the 
direct-current main resistance perhaps short-circuited. Finally, the 
fields of both motor and generator are adjusted, the latter in order 
to take up the load, and the former in order to regulate the idle 
current of the synchronous motor. 

Assuming that no direct current is available, the next best method 
of starting up the motor generator sets, together with their direct- 
coupled exciters, is by means of starting motors. On a bracket at 
that side of the motor generator remote from the exciter, an induc- 
tion motor is placed, the rotor being mounted directly upon the 
extended shaft ; this motor would be fed from a step-down trans- 
former and would have a capacity of about 10 per cent. of the full 
load output of the main unit. The number of poles on the starting 
motor would be fewer than the number of field poles on the 
synchronous motor, being such that it can bring up the set to a speed 
somewhat higher than that corresponding to synchronism, in spite 
of the load on it due to the iron losses and excitation of the main 
unit, and the friction and ventilation losses of the combination. 
Moreover, the starting torque of this auxiliary motor must be high, 
it being preferably attained by the employment of а non-inductive 
rotor resistance ; this latter is also of value when synchronising, 
although not absolutely necessary. 

To start up then, all that has to be done is, firstly, to speed up the 
combination by switching in the starting motor, and cutting out the 
rotor resistance until the combination is at maximum speed ; secondly, 
close the field circuit of the synchronous motor, and regulate the 


exciting curreut to get the correct pressure ; thirdly, reduce the 
speed by slowly adjusting the rotor resistance, until the svnchro- : 
nising lamps indicate exac* syachronism ; then switch the synchronous 
motor on the line, and afterwards cut out the starting motor and 
adjust. both field systems as before. 

If the starting motor is constructed with а permanently short- 
circuited rotor (conforming to American practice), the rotor windings 
being of comparatively high resistance and the stator fields verv 
strong (in order to get the necessary starting torque), then the third 
operation above will consist in ewitching out the starting motor 
altogether as soon as the correct value of field current has been 
attained. The speed of the combination will, of course, immediately 
drop, and the main switches must be closed as the speed passes 

chronism, as shown by the pulsations on the lamps. Naturally, 
the operation of putting the motor on the line caunot be во well 
done under these circumstances, and hence; as stated above, if a 
starting motor has to be used at all, it is better to use a rotor 
resistance in conjunction with it. It may be mentioned, however, 
in this connection, that if the generating sets in the power-station 
and the synchronous motors in the sub-station are well designed, 
and particularly if the latter machines are fitted with dampiug coils, 
the synchronous motora will pull themselves into step without doing 
any harm, if they are switched iu at approximately synchronous 
speed, and consequently careful adjustment may be omitted in 
cases of necessity. But careful adjustment is always adviaable, par- 
ticularly if th» motor is thrown in parallel with а number of 
machines already ranniog, or if the power-station is lightly loaded, 
for the efforts made hy the incoming máchine to pull itself into 
exact synchronism may start the other motors hunting, —— — | 

The third method of starting up a syachronous combination is 
referred to more particularly below, in connection with rotary con- 
verters ; it consists in starting up frum the alternating-current side 
by opening the field circuit of the synchronous motor, and then coa- 
necting the armature directly or indirectly to the line. The necessary 
torque is produced by the hysteresis drag, helped by eddy currente 
circulating in the pole-pieces or damping-coils, and is consequently 
small; the method has nothing to recommend it, although frequently 
used, and, moreover, a little consideration will show that its employ- 
ment implies a motor of low efficiency at full load, as otherwise the 
above-mentioned losses in conjunction with the armature currents 
would not be great enough to get the necessary torque. 

Apart from the question of power-factor, the running perform- 
ance of synchronous motor generators is very similar to that of 
asynchronous machines, and, moreover, under proper conditions of 
supply, they are equally reliable. 


(c) Rotary Converter Equipment. Sub-stations equipped with rotary 
converters are of a far more complicated character than either of the 
types previously discussed, due to the special character of the 
machines and regulating devices Although the rotary converter 

es similar characteristics to those of the synchronous motor 
and also to those of the direct-current machine, yet it possesses in 
addition a number of special features having a large influence on its 
performance, the result being that even when such machines are 
working under the very best conditions, they cannot compare, with 
regard to simplicity of operation, with either asynchronous or 
synchronous motor generators. 

The first point to be noted in connection with the equipment of a 
rotary converter sub · station is that the rotaries require to be operated 
at low pressure. The pressure between any two slip-rings, whatever 
the nature of the armature winding, is always a definite percentage of 
that on the direct-current side with a given pole-width, being about 
61 per cent. for three-phase and about 71 per cent. for two-phase 
rotaries,* consequently step-down transformers bave always to be 
inserted between the slip-rings of the converters and the high-pressure 
feeders. For the large capacity units under consideration separate 
transformers are always used for each phase of the transmission 
line ; but it may be noted here that for sinall three-phase or six- 
phase rotaries (up to about 100kw. capacity) it is always preferable 
to use three-phase transformers for the purpose, for, owing to their 
common magnetic circuit, possible pressure variation between the 
phases of the three-phase transmission becomes reduced in amount, 
as such transformers form excellent balancers. | 

In two-phase work there will be two transformers per rotary; in 
three-phase or six-phase work of the character under consideration 
there will be three. The manner in which these transformers are 
connected up in the two latter cases is of importance, aud therefore 
& brief reference may be made to it here. Considering first the 
three-phase case, it may be stated once that, as a rule, the best 
arrangement of the three transformers will be to connect them up in 
a “ mesh on both high and low-pressure sides. This is principall 
because in the event of one transformer developing a fault ап 
blowing its fuse, the supply need not be interrupted for а moment, 
for the remaining two will continue to supply a three-phase current 


* These are the no-load values—when the machine is loaded, they are 
naturally departed from to а small extent, on account of the armature 
drop. Moreover, if the impressed pressure-wave is not sinusoidal, the 
values given will be departed from. 
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to all three phases of the rotary ; the reactions in the latter tend to 
keep the arrangement symmetrical, and the phases equally balanced. 
Under these circumstances the rotary can be kept fully. loaded over 
the period of emergency, if not toa long—naturally the increase of 
heating in the two transformers doing all the work must be carefully 
watched. If the transformers had been “star” connected, single. 
phase current would be delivered under the same circumatances, and 
the rotary would have to be immediately cut out on account of the 
heavy sparking that would occur at the commutator ; even supposing 
sparking to be absent, the machine would not be able to carry any- 
thing like its full load over the period of emergency, and, moreover, 
the system would be thrown greatly out of balance. Another advan- 
tage (of secondary importance) with mesh-connected transformers is 
that the secondaries аге cheaper to wind, because the area of the 
copper in the winding is 58 per cent. of the copper area for the 
corresponding “ star” connected transformer. 

One advantage of the “star” connection lies in the fact that the 
space taken up by the primary winding of each transformer is somewhat 
less in comparison, because the pressure across each transformer is 
only 58 per cent. of the full line pressure, and hence winding space 
is saved, on account of the reduction in the insulation. This is, of 
course, an advantage, especially when dealing with pressures of the 
order of 10,000 volts, but, in the author's opinion, it is one not to 
be compared with the safeguard against total breakdown afforded by 
the mesh connection. 
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Fie. 1. —Six-Phase Mesh Connection for Rotary Converters. 


Exactly the same argumenta apply to the six-phase case, in which 
the secondaries of the transformers are arranged with either a double 
mesh or а double “ star” connection, but preferably the former, as 
indicated diagrammatically in Fig. 1. It will be seen that this con- 
nection makes use of two distinct mesh connections, one superposed 
upon the other, the two meshes being in electrical ‘connection 
through the armature windings of the converter. It is obtained from 
three single-phase transformers, similar in all respects, each being 
wound with two equal secondary windings. 

The three secondary windings, a, b, c, are mesh connected, and led 
to three slip-rings in connection with the armature winding of the 
rotary at points 120 (electrical) degrees apart, while the three 
secondaries d, e and f,are also mesh connected, but in the opposite 
direction ; the three conductors from the points of this mesh are 
taken to the remaining three slip rings on the shaft of the rotary, 
which are in connection with points on the armature winding 120 
(electrical) degrees apart, and lying midway between the tappin 
to the three slip rings first mentioned. А little consideration will 
show that, under these circumstances and because one-half of the 
secondary of each transformer is cross connected relatively to the 
other half (the two halves differing therefore 180deg. in phase) 
the two meshes differ half а cycle (180deg.) from one another, and 
consequently satisfy the six-phase condition. 

While the six-phase connection for rotary converters is more 
complicated and somewhat more expensive than the three-phase, 
yet it will undoubtedly pay to use it ; as a matter of fact, it is some- 
what surprising that the merits of this form of connection do not 
appear to be generally recognised, for Steinmetz and Kapp long ago 
pointed out that the output of any given rotary can be increased 
40— 50 per cent, by its use—that is to say, for the same mean heat- 
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ing of the armature coils, a six-phase r has an output to the 
value of the power factor of the alternafinp-current side. As the 
output of any well designed rotary converter is determined solely 
by the permissible temperature rice (there being no distortion of the 


.field flux under usual working conditions—power-factor approxi- 


mately unity), this increased output is a great practical advantage. 
Another advantage of the six-phase connection with rotary convertera 
is that the heating of the armature is much more uniform—as is 
well known, in two and thregphase rotaries, those -portions of the 
armature winding on each side of the tappings to the slip-rings 
heat up considerably more than the remaining portions of the 
winding. With а six-phase winding, the maximum temperature 
rise on the winding will rarely exceed the minimum by more than 
20 per cent. It is not. probable that the 12-phase connection 
will take a place in practice, for the gain in still further increase of 
output and uniformity of heating would be more than counter- 
balanced by the increased cost and complication. 

On account of the fact that all rotary converters have to be 
fed from step-down transformers, the switch gear becomes more 
extensive for, although as a rule not nece:sary, it is good practice to 

rovide switches in the tecondary circuits of the transformers. 

“here is, however, one case where such switches are abeolutely 
necessary, and that is for two-phase rotaries arranged for start- 
ing from the direct-current side; in this case, unless the trans- 
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Fic. 2. Connections for Rotary Converters in Parallel, feeding Three 
Wire System. 

former secondaries are open, they become short-circuited (at 
the moment of starting) upon the armature winding, causing a great 
increase in starting current, and violent sparking at the commutator, 
until the machine is well towards full speed. The heavy current 
switches in the secondary circuits are best mounted upon, or close to 
the transformere, which latter should be close up to the rotaries, in 
order to reduce to à minimum the pressure drop, losses and cost of 
the heavy conductors, 


Before leaving the subject of the transformer connections for three- 
phase rotary converters, it may be mentioned that a case sometimes 
arises in practice in which а special transformer arrangement is 
necessary. When two or more rotaries are not arranged to be fed 
(for any special reason) from separate groups of transformers on the 
alternating-current side, and they are connected to a three-wire net- 
work on the direct-current side, then it is necessary to wind each 
unit forming the group of (two or three) trausformers feeding the 
rotaries with a multiple secondary winding, as described above, the 
arrangement being as shown in Fig. 2, illustrating the connections 
for two machines. That is to say, it is impossible to operate a 
number of rotaries feeding a three-wire network from common "bus 
bars on the alternating-current side. The reason is readily apparent 
from the figure—the slip-ring sides of the machines cannot be directly 
paralleled, owing to the connection already existing on the direct- 
current side—if they were directly joined a disastrous short-circuit 
would naturally result. It may be noted in passing that the arrauge- 
ment of the fuses in the secondary circuits of the transformers shown 
in this figure* (each conductor coming from a slip-ring is fused twice) 


* This arrangement of fuses for such a case originated with the Genc ral 
Electric Co. (U.S.A.). 
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is а good one, for if one transformer gives out, the service will not be | the slip-rings of the machines, if not already existing, by inserting 


interrupted, for the reason already given above. 

There i-, however, a certain advantage in using star-connected 
transformers for converters feeding three-wire systems, for by the 
adoption of this form of connection better balancing can be attained ; 
the secondary neutral points of each group of transformers may be 
profitably connected to the middle wire, which latter may or may 
not be earthed. Under these circumstances each rotary would be 
fed from a separate group of transformers. 

The next question arising in connection with the equipment of a 
rotary converter sub-station is that of pressure regulation. It is clear 
that with motor generator sub-stations (whether asynchronous or 
synchronous), this question hardly comes in, for, as already indicated, 
the regulation is performed wholly on direct-current machines of 
standard design, either automatically or by hand, in the simplest 
possible manner. The conditions are, however, quite different with 
rotary converters, because the pressure on either side is practically 
totally independent of the field strength (although not of the field 
configuration), aud, consequently, the direct-curreut pressure cannot 
be varied by regulation on the fields alone. 

There are two commercial ways of regulating rotary converters, 
each depending upon the same principle, namely, that of altering the 
pressure on the slip-rinzs in order to get a corresponding alteration 
on the direct-current side ; as already pointed out, the ratio of the 
two pressures is practically a constant. The first method consists in 
varying by haud the impressed pressure on the slip-rings, and can 
be employed in two ways—either the impressed pressure can be 
altered by altering the ratio of transformation of the step-down 
transformers, or it can be altered by means of an "induction regu- 
lator." Inthe first case, the step-down transformers are so arranged 
in conjunction with a multiple contact switch that either the number 
of secundary turns or the number of primary turns can be altered 
by hand, thus altering the ratio of transformation ; the transformers 
supplying e«ch rotary have their regulating switches interlocked, so 
that the turns are cut in or out simultaneously. It is obvious that 
this method has several disadvantages, the most serious being those 
of firet cost, апа difficulty of operation. If the regulation ia per- 
formed on the primaries, the switches become somewhat difficult and 
expensive to construct properly, on account of the high pressure of 
the circuits into which they are connected, while if the regulation 
is performed on the secondary sides, the expense becomes even 
zen on account of the heavy currents to be handled, while the 

ifficulties that arise with the contact surfaces of all regulating 
switches for heavy currents are well known. But, in addition, there 
is the difficulty of arranging such switches to regulate gradually, and 
to avoid short-circuiting the sections of the transformer winding 
connected to the contacts of the regulator, as these sections are being 
cut out or in. Consequently, the employment of an induction 
regulator which does not suffer from any of the above-mentioned 
defects, апа which has but small losses as a rule, will give the best 
results if hand regulation of the rotaties is asked for or desired. 


On account of difficulties connected with insulation, induction 
reyalatois should be connected into the secondary circuits of the 
step-down transformers. As usually constructed, such regulators 
consist of an iron core arranged in connection with a shunt and series 
winding in each phase in such a manner that a movement of the core 
will de:rease or increase the mutual induction between the two 
windings. Thus if the core is moved inwards, the pressure on the 
converter slip-rings is reduced, on account of the inductive 
action of the shunt winding on the series winding, while as 
the core is moved outwards, the effect of the shunt coils on 
the series coils become lees and less, until at the end of the travel of 
the core the pres-ure on the slip-rings is practically the full pressure 
of the transformer secondaries. Such an apparatus is easy and cheap 
to construct, and very effective in operation, a range of 6 per cent., 
up or down, bring easily attained ; moreover, it can be readily 
arranged to be operated from a distance, and having no contacts or 
moving conductors, is unlikely to get out of order. 
A modification of the induction regulator, first devised, the author 
believes, by Mr. M. B. Field, is shown in Fig. 3; it possesses the 
advantage of being somewhat more efficient than the induction regu- 
lator described above. The secondary of each step-down transformer 
has an extension in the form of some extra turns capable of carrying 
aboyt 25 per cent of the full secondary current ; these extra turns 
are connected to a small regulating switch, and to the windings of 
smaller section of a small auxiliary transformer (with ratio, say, 1:4) 
as shown. The secondary of the auxiliary transformer is in series 
with the low-pressure circuit, and adds or subtracts a small E.M.F. 
to tbis circuit as desired. It will be seen that both the voltage and 
current can be very readily handled, without undue expense, and, 
moreover, the supply is not interrupted should the regulating switch 
get out of order 
The second method of varying the impressed pressure on the slip- 
rings of the rotarv, in order to get the ава direct-current ргев- 
sure, is of considerable technical interest. Briefly, it consists in 
<ompounding the rotaries, and providing a certain amount of self- 
nduction between the terminals of the transformer secondaries and 


choking coils in the various leads. The rotary converters, being 
synchronous machines, operate at a power-factor determined wholly 
by the field excitation ; for an alteration of the latter with a given 
load on the machine: increases or decreases the power-factor of the 
alternating current circuits ; for each load on the rotary, there is, of 
course, a certain excitation that will make the power-factor a maxi: 
mum, in accordance with the well-known * V" curve. Let 
now the shunt winding on the fields of a rotary converter, 


arranged with compound winding, and, if necessary, with small 


choking coils, be so adjusted that when operating at no load, 
the machine takes а certain amount of lagging current, say 30-40 
per cent. of the full.load current, partly due to the under-excitation, 
partly due to the reactance in each phase. As the load comes on, the 


field flux increases, on account of the current in series winding—that 


is, the lagging current diminishes, and therefore the impreseed pres- 
sure increases, producing a corresponding rise in the direct-current 
pressure ; this strengthens the fields still more (on account of the 
shunt winding), until a halance between the two pressures is attained. 
At full load the field flux ia at its working maximum ; the input 
current will be by this time leading, due to the over-excitation 
having wiped out the leg produced by the reactance, and the direct- 
current pressure will be raised to the correct value, on account of the 
increased pressure on the slip-rings. By suitable proportions of the 
reactance and field windings excellent pressure regulation can be 
attained in this way in a perfectly automatic manner ; it is perfectly 
easy to arrange for the direct-current pressure to be over-compounded 
10-15 per cent., the actual regulation being nearly as good as with 
an ordinary over-compounded direct-current machine,* provided the 
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Fic. 5. —Diagram of Connections for one form of Induction Regulator. 


pressure at the ends of the feeders inthe sub-stations is maintained as 
nearly as possible constant. The only objection to this method of 
regulation is the influence it has upon the regulation at the feeding 
points—that is, at the high-pressure'bus bars in the sub- stations, for 
with a number of the latter in parallel, the variation of the power- 
factor naturally means that the attainment of constant pressure at 
the ends of the feeders becomes a difficult matter. | 
The extent to which over-compounding of rotaries can be carried— 
by means of the above-described method—depends mostly upon the 
rating of the machine with regard to the work it has to do. The 
limit is of course reached when the current running into the rotary 
is made to lead (by increasing the exciting current) the impressed 
ressure by 90deg., for then the inductive E.M.F. of the choking coil 
which is 90deg. behind the current) is in phase with the impreased 
ressure, and consequently boosts it by that amount ; if the current 
fags behind the impressed pressure by 90deg., the inductive E.M.F. 
of the coil is halt a cycle behind the impressed pressure, and 
diminishes the latter to а value given by subtracting the inductive 
E.M.F. of the choking coil from the impressed pressure. Neither 
of these limits аге found in practice, for if the angle or lag or lead 
exceeds certain well-defined values (depending upon the shape of 
the * V” curve—that is, upon the armature reaction of the machine), 
the шч will naturally not carry its rated load. The more liberally 
rated is the converter, the greater is the range of regulation attained ; 
if the amount of over-compounding required is large (say 15-25 per 
cent.) the rotary must be chosen ‘large for the work it has to do, 
although not in this proportion. 


* With a rotary converter of standard design, the change of field flux 
necessary in order to get the desired amount of over-compounding is much 
greater than is required with the equivalent direct-current machine, for 
the direct-current pressure is not proportional to the field flux, but 
proportional to the impressed pressure on the alip-rings. 
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Compound-wound rotary converters are connected and paralleled 
on the direct-current sides in- precisely the same manner ав similar 
дігесі-соттепё machines, equalising bus bars and switches being used 


and therefore the same precautions.have to be taken with them should, 


à 


accumulators be used in parallel with the low-pressure feeders, 
From what has been said above, it will readily be seen that of the 

two good methods put forward for regulating the pressure on the 

direct-current sides of the machines, that best adapted for the require- 


ments of lighting work is given by the employment of induction 
regulators, allowing the pressure to be gradually varied by haud in 


accordance with the slowly-varying load; for traction work, the 
an ployment of compound windings (that is, regulation by lagging 
and leading currents) is preferable on account of the large range of 
regulation required, and the rapid variations of the load. -In some 
special cases, however, the combination of the two methods will give 
ver good results. | | | 

ith regard to the starting of rotary converters, all the remarks 
already made ing the starting of synchronous motor generators 
are applicable, as the only difference in this respect between the two 
classes of machine is that rotary converers are invariably arranged to 
be self-exciting from their direct-current sides. Wherever possible 
then, such machines should be arranged to be started from the 
direct-current side, either from the bus bars, or from an auxiliary 
asynchronous motor generator. As in the other case, this latter 
indirect method of starting is far preferable to any other, if no direct 
current is available at the switchboard. 


The next best method to this is that given by induction motors 
directly coupled to the shafts of the rotaries, while the fourth and 
last method available (briefly noticed already in connection with the 
starting of synchronous motors) simply consists in switching the 
machine directly on the high-pressure lines. As this method has 
been put forward in connection with several шр British 
schemes, and is in use in more than one of them at the present time, 
it may not be out of place to devote a few words in its consideration, 
although in general the method is objectionable. | 


Any modern synchronous polyphase motor can be started up with- 
out difficulty from the high-pressure lines, no matter how constructed ; 
that i& whether the field poles be solid or laminated, whether pro- 
vided with damping coils or not, &c.—it is only а matter of euffi- 
cient starting current and good mechanical design. This method 
of starting, as used in connection with rotary converter plants, is as 
follows :—-The direct-current main and field-switches are opened, 
only a voltmeter being left across the direct-current side, and then 
the line-current is switched on the slip-rings either at full or 
reduced pressure, this latter being arranged for by an alteration in 
the number of secondary turns on the step-down transformera. 
Owing partly to the eddy currents in the pole-pieces, metal cheeks 
of field-bobbins, damping coils (where these are used), but principally 
to the hysteresis lag in the pole-pieces, the rotary immediately starta, 
and is very soon up to synchronous speed. The voltmeter (already 
referred to) on the direct-current side indicates nothing at the 
moment of starting beyond very feeble oscillations of the pointer, 
for the current traversing its coils is, of course, alternating ; but as 
the rotary increases its speed the pointer begins to move backwards 
and forwards over the scale, its movements corresponding to the 
rapidly diminishing frequency of the pressure at the direct-current 
terminals ; when synchronous speed has been reached the voltmeter 
pointer will again be steady, for the current through it is now a direct 
current. The proper time for putting on the field current is just before 
svnchronism is reached, and is indicated by the voltmeter ; when 
the beats of the pointer are slowest, that is, just below synchronous 
speed, when the pointer is moving slowly from side to side over the 
scale, the field current can be put in. But it may be noted here that 
it makes all the difference at which side of the scale the pointer is 
when the field circuit is closed; one side is right and the other 
wrong, depending upon individual circumstances. If the fields 
have been put on when the pointer is at the wrong side 
of the scale, then the polarity of the direct-current side 
of the converter will be reversed ; with most machines this 
means that the rotary must be switched out and synchronised 
again in order to get synchronism at the right pole. In order to 
make quite sure that the machine has synchronised at the right pole, 
it is good ое to provide a pole indicator on each direct-current 
panel, so that after the excitation has been put on, the polarity of 
the direct-current side can be checked before the rotary is connected 
to the direct-current bus bars. Needless to вау, a lamp can be sub- 
stituted for the voltmeter mentioned above across the direct-current 
terminals—it will be bright at the first moments of starting, and 
also when the neighbourhood of synchronous speed is reached, while 
between these limits the light will puleate, and the excitation should 
be put on when the light is pnlsating slowly, the lamp being either 
neut or dark, according to circumstances, 

t will be readily understood that the above remarks regarding 
the right time to put on the excitation in order to get the right 
polarity are only 95 аУ8 to the case of self- exciting machines; if 
the machines are bus excited, which is very seldom, the converter 

‘will pull itself round under protest to the correct polarity with a 


great rush of current, no matter at which pole the machine has 
synchronised, A point- worthy of note is 


t, even without the: 
eons current, the rotary will come up to absolute synchronous . 
speed, for there is no induction motor action with the rotary converter 
or synchronous motor. A rotary converter can operate without field 
excitation, by reason of the heavy lagging currents that would run 
ugh its armature windings under these circumstances; these watt- 
less currents etise the fields to the extent necessary to produce: 
thé-balancing back E. M.F. of the armature. However, such a method 
of operation cannot be commercial, for the machines would not carty 
their rated load ; the heavy lagging currents would overload the: 


maius and destroy the pressure regulation of both sides of the system, 
‚ and the rotaries would spark and hunt. Up tothe present, the author 
‘has not made any tests on the operation of large rotaries without field : 


excitation, for there is generally little time for such experiments when . 
putting down plant, and, moreover, they may turn out to be some- 
what costly ; it is an interesting question, however, and it would be: 
of value to know from those who have actually made tests on large 
units under commercial conditions whether the objections given: 
above are as real as they appear to be. Perhaps with machines: 
having high armature reaction (small air-gaps, &c.), the full load: 
could be carried without the machine stopping, but its performance 
under these circumstances could hardly be otherwise than poor, quite 
apart from the bad effect produced on the system; moreover, 
rotaries with considerable armature reaction have a greater tendency- 
to hunt than those with very stiff fields. i | 

When starting а converter in the manner above described, it is: 
necessary to take certain precautions until synchronism is attained ; 
the series field-windings mast be open as well as the shunt, and 
these latter windings must be opened in five or six places. Otherwise. 
they would break down, due to the large E.M.F. (many thousand 
volts) induced in them by the alternating flux of the armature. 
Also, as the starting current will never be less than twice the full. 
load current, even 1f damping-coils are used, and will trequently be: 
of the order of three or four times the full-load current, it is necessary 
to make arrangements for short-circuiting the ampere-meters and 
fuses, otherwise they would be damaged by the overload. 

The great objections to the above-described method of starting 
are, of course, the large starting current required, and the risk 
of getting the 9 polarity ; the former will wholly upset the 
а regulation of the system, partly on account of its magnitude, 

ut principally because.of its low power-factor, while the latter 
might cause an accident, and in any case would cause time to be lost 
when adding & machine to the circuit. For lighting work the 
employment of this method is absolutely out of the question. 


(To be continued.) 


A NEW PLANTÉ PLATE. | 


The accumulator made by Geoffroy and Delore, at Clichy, near 
Paris, under the name of the * Omega" is manufactured in Germany 
by the Berlin Accumulatoren und Elektricitäts Gesellschaft who 
have obtained from the above-named firm the licence to use theír 
French patent. The peculiar and very practical construction of the 
electrode which makes it specially suitable for stationary batteries for 
light and power, and especially for tram batteries, is described by 
Herr Weber in a recent number of the Centralblatt für Accumulatoren 
und Elementenkunde. | 

The electrode, which can only be used as a positive, is a so-called: 
large surface plate. Practice shows that such Plante plates, 
especially when they have a atraight core, bulge easily, become 
distorted, bent througb, aud finally torn, in consequence of the 
differences between the potentials which are caused by the expan- 
sions and contractions of both sides of the surfaces, which take place 
during charge and discharge. Therefore, in the electrode in question, 
the centre of gravity is placed on the frame of the core, which ought 
to prevent curvature. 

The patent claim runs thus: Accumulator plates provided on both 
sides with ribs or projecting flaps, and distinguished by having their 
core formed in waves or zig-zag. 

The construction is shown in Figs. 1 and 2. For practical use the 
zig-zag shape is poene for the core, and on it are placed on each 
side triangular blades side by side a short distance apart which hang 
together on the point of & prong, whilst on the deepest part of the 
core, on the other surface opposite this spike a groove is provided 
whereby each blade can expand freely in all directions. "The sha 
of the core guarantees an extraordinary power of resistance in the 

late against impressions and buckliugs. The construction has the 
arther advantage that a large active surface is obtained which is 
about 17 times as large as the projection surface of the plate. The 
manner of arranging the blades further assures а good circulation of 
the electrolyte. In the most serviceable form of construction the 
plate is 22cm. broad, 27cm. high, and 14cm. thick, and the weight of 
such a plate amounts to about okg. 

‚ With a discharge current of 30 amperes the ору of a positive 
plate between two negatives was determined by the Société Interna- 
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tionale des Electrioiens at the Laboratoire Central d'Electricité at 32:0 
ampere-houra with an initial potential of 2 volts, and an end potential 
of 1:75 volts, Further measurements yielded a capacity of 25 ampere- 
hours with a discharge of 100 amperes and a fall of potential to 
1°7 volt. After continuous charging and discharging with 80 amperes, 
no injurious effect was 
found by this extraordin- 
ary demand on the plate. 
With a 3-hour discharge 
the capacity of the platein- | 
creases to 54ampere-hours. 

It was very important for 
the practical manufacture 
of the plate that apeculiar 
method of formation was 
found, making a complete 
formation in three days 
feasible, and at the same 
time avoiding the employ- 
ment of chemicals which 
might have been followed 
by a destructive action. 
nm this extremely вїш- 
pe andcheap process, Herr 

eber claims that it is 
possible to form plates as 
rapidly and easily as grid 
plates filled with paste, so 
that the difficulties con- 
nected with the formation 
of Planté plates may, he 
says, be definitely consid- 
ered as overcome, the more 
so as the process, modified for each particular case, has shown its 
applicability to Planté plates of other construction. In conclusion, the 
article states that a great number of storage batteries have already been 
set up with these plates for light and power central stations, and the con- 
struction has fulfilled in every respect the expectations founded on it. 


FIG. 2 


ELECTRICITY WORKS ACCOUNTS. 


Westminster Electric Supply Corporation (Ltd.). 

The Westminster accounts for 1900 are consistent with the 
directors’ report in indicating how materially the profits were 
affected by the high prices paid for coal. From our table it 
will be noticed that the cost per unit was higher by 42 per 
cent. than it was in the preceding year, and that consequently, 
instead of a slight diminution, there occurred a material rise in 
the works and total costs. Yet the whole of the costs column 
—especially the works costs portion—shows most excellent 
results. Since the supply of current at 200 volts the revenue 
has diminished as a result of the allowance of 8 per cent. in 
the price to customers supplied at that pressure. With the 
exception of nine all the consumers (5,651) were, at the end 
of the year, supplied at the higher pressure. 

As the result of the experimental street lamps erected near 
Victoria Station which have been running some time, the 
company have entered into an agreement with the vestry of 
St. George’s, Hanover-square, for lighting the whole of the 
parish by electricity. The work of laying mains and erecting 
lamp-posts to this end is being proceeded witb, 

During last year the lamp connections were increased by 
11-4 per cent., while the output was higher than in 1899 by 
15 per cent., with a load factor of 18:8 per cent. 

The length of road way laid with mains now exceeds 54 miles. 
There are about 219 miles of ways into which over 188 miles 
of cable and copper strip have been drawn. 

We repeat the following table for a — 


— ——— 


Maximum. Los i Plant 


No. of Equivalent А Ога. 
Year.| con- lamp 905 jcupply d: factor. capacity. «liv. 

sumers. connections. " Ue 15 Kw. % 
1891 | 763 | 62,800 627,500 700 102 
1892 | 1,255 98,646 1, 217,871 1,200 · 116 . 3h 
1893 | 1,730 | 131,563 | 1,704,615 | 1,400 139 
1894 | 2,259 167,700 2,173,298 1,917 12˙9 = 5 
1895 | 2,890 | 210,980 , 2,830,396 | 213) 152 3.765 7 
1896 | 5,480 249,318 3,503,054 3000 133 3,765 9 
1897 | 4,000. 290,561 4, 355,781 5650 136 4533 12 
1898 | 4,550 366,764 5,065,195 4400 131 5,658 12 
1899 5,100 421,445 6,329,544 5620 133 6198 13 
1900 | 5,651, 469,589 7281109, 6030 , 158 7,770 10) 


Notting Hill Electric Lighting Co. (Ltd.). 


T wo influences combined to occasion the rise in the cost of 
supply at Notting Hill last year. First there was the inevit- 


able increase in the coal bill, which placed an additional 0:214. 


per unit on the fuel item and raised it to nearly 0:91. Then 
under Repairs and maintenance at station had to be included 
£1,209 spent in repairs to accumulators, which involved the 
entire renewal of one set of batteries and increased the costs 
under this head from 0:817d. to 0:514d. per unit. 

Owing to the fact that the new works in Wood-lane were 
not ready in time to meet the winter load supply contracts 
had to be declined, with the result that the additional lamps 
connected were no more than 9,400, raising the total by 15:8 
per cent. It will be noticed from our table that electricity 
has already been supplied from the generating station at 
Wood-lane being erected jointly by this company and the 
Kensington and Knightsbridge Company. The estimated cost 
of these works was £100,000, and this estimate has not been 
exceeded, No part of the capital of the Notting Hill Company 
has been utilised for this purpose. 

As explained above, the already high repairs item of 1899 
has been greatly increased, the fuel item is naturally beyond 
fair comparison, but the other two items of generating costs 
are very reasonable, Another reduction has been effected in 
both the management and property charges, but the total is 
still much too high. 

The following table shows the growth of the undertaking :— 


No. of | Equivalent Gross or Total costs|Ord. 
Year.| con- lamp сир Total working per unit |div., 

sumera. connections, 201% sold. revenue. profit. sold. Z. 
1891 77 , 6,056 30,162 | £1,623 |- £555 17 344. nil 
1892 124 9,458 75,667 3,513 |+ 112 107784. nil 
1893 | 173 12,153 107,580 4,329 |+ 1,481, 6°36d. nil 
1894 | 234 | 15,669 130,266 5,123 |+ 2,102 557d. | 1 
1895 | 307 | 22,507 182,527 6,940 |+ 3228, 489d. | 2 
1896 | 326 25,716 250,787 8,552 |+ 4,755 397d. | 4 
1897 | 571 33,000 454,969 | 11,626 |+ 6,854 5223. | 6 
1898 | 788 46,066 455,871 | 15,418 |+ 7,252 325d. | 6 
1899 | 1,012 59,154 665,129 | 17,674 7 10,561 264d. |7 
1900 | 1,190 | 68505 | 782215 | 19,963 |+ 9,856, 310d. | 7 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen a (tantotpel) КЕРНЕ Oct. 12, 1900| Kingston-on- Thames усяе. )July 20, 1900 
(Muni Josse sot be ou in Nov. 2, 1900 Lancaster (Munioipal).: ..Feb. 15, 1901 
Bath (Munte ba) April 20, 1900 Leeds (Municipal). 7. 
Bedford (Municipal) . Aug. 8, 1900 Leicester (Municipal) Jan. 26, 1900 
Belfast ( m oom: көө аба» July 6, 1900| Leyton (Mun errr ee Jan. 18, 1901 
Com PD э» нере. 15, 1899 | Liverpool (Municipal)......Mar. 22, 1901 
Blackburn (Municipal ..Jan. 19, 1900| London (Company) ........ June 8, 1900 
Blackpool ( ара!) . . Oct. 5, 1900 Londonderry тре Feb. 16, 1900 
Bournemouth . . Sept. 7, 1900 Manchester (Munici . Sept. 14, 1900 
Bolton quee S өй бә ov. 80, 19. 0| Newcastle and Dist (бо J Oot. 6, 
Bradford IP A. RS MER 22, 1900 Newœeastle- upon - Tyne (Co.) Dec. 14, 1900 
Brighton (M 4, 1900 Newport (Mon. . 11, 1901 
Bristol (Manicips Sees ds res d Hi 1900 Northampton Were qupd dd 20, 1899 
Bromley (Kent) (cA. Deci Т une 15, 1900 Norwich map Dee 28, 1900 
Brompton& Kensington (Co.)Mar. 15, 1901 | Notting Il (бошр ay) = o. Mar. 16, 1900 
Burnley (Municipal) ...... Nov. 80, 1900| Nottingham ( D e .Bept. 21, 1900 
Burton-upon-Trent (Mun.) April 91, 1899 | Oldham (Municipal) .. Feb. 1, 
Bury (Municipal) ..........Sept. 28, 1900 Oxford (Companys: кекен өз April 13, 1900 
Cambridge (Compauy). Siew ae April 18, 1900| Pontypool Жарк Dei). rt Sept. 28, 1900 
Canterbury (Municipal) .. . . Oct. 26, 1900 | Portsmouth (Municipal) . . Aug. 24, 1900 
Cardiff (Municipal) Jan. 1), 1901 Prescot (Company) ........ Dec. 8, 
Charing Cross (Company) . Маг. 15, 1901 Preston (Company)) Dec. 14, 1900 
Chelsea Чү ыр кла Mm Mar. 92, 1901 | Reading (Company)) .... Dec. 21, 1900 
Cheltenham .. Nov. 10, 1899| Richmond (Company). . . June 29, 1900 
‘-hester ТОТ ра! 5 Aug. 3. 1900 Salford (Municipal) . Feb. 23, 1900 
City of London (Company). -June 15, 1900 | Scarborough (Com ра апу)... July 18, 1900 
Clerkenwell (Company) ....May 18, 1900 St. Helens ( uni ..Jan. 95, 1901 
Coventry (Municipal) ...... Feb. 28, 1900 St. James & Pall M K (co). Mar. 8, 1901 
Croydon (Municipal) July 20 1900 |St. Pancras (Vestry). June 8, 1900 
Derby (Municipal) . . Jan. 26, 1900 Sheffield (Municipal) ......Feb. 1,1901 
Dewsbury (Municipal) . Feb. 15, 1901 Shoreditch (Vestry) .. .Nov. 23,1 
Dover (Company) =... April 27, 1900 Smithfield Markets, Lond. (Oo.) Mar. S, 1901 
Dundee (Municipal . Nov. 2,1900 assi (scan (Municipal) . ree 8, 1901 
Eastbourne (Company) ~.. May 4, 1900 South VA: 8 7, 1899 
Edinburgh (Municipal) . . . Dec. 7, 1900 South S] Shields (Municipal). Noe: 9, 1900 
Exeter (Municipal) .. . .. Aug. 5, 1898 Stafford (Municipal) . . Aug. 17, 1900 
Folkestone (Company) ....April 27. 1900 Sunderland as "Nov. 9,1900 
Glasgow (Municipal) . Sept. 14, 1000 Taunton (Munici ры) ү June 16, 1701 
Guildford (Co шрапу) . Oet. 19, 1900 Tunbridge Wells (Mun.) . Jan. 18,1 
Halifax (Municipal).. .. . Sept. 21, 1900 Waketeld (Muni icipal) . 1, 1509 
Hammersmith ( =) пө 99, 1900 Walsall (Muni ).. June 1 1065 
Hampstead (Vest ..Oct. 19, 1900 Wandsworth (Gam ny) M pp 200 
Hanley (Munici ) 8 July 27, 1900 . mpeny) ... Mar. 9. 1601 
Harrogate (мешвад) —..Jan. 25, 1901 Whitehaven (Municipal) Feb. 20 1900 
Harrow (Co £s репу) . Dec. 2L 1900 Winchester (Company) . 21 1890 
Hast'gs & St. nards (Mun. Sept. 7, 1900 Windsor (Company). Dos. 24, 1892 
Hove (Company) T—— Ia uly 6, 1900 Woking (Compan bond i nicipal) 27, 1900 
Huddersfield (Municipal). ~ Aug. с р, 1900 Wolverha jj aly 18' 1809 
Islington (Vestry) ....— = — 3, 1900 Woolwich ( air BG eu ая 
Kensl'gton & Enightabr'(Co. ) Mar. 16, 1900 Worcester (Мопіоіра!) ТТА $3, 1900 


Kingston-upon-Hull (Mun. j July 13,.1900 Great Yarmouth (Mar.). . . Dec. 
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WESTMINSTER. 
Westminster Elec. Supply Corporation (Ltd. 
Nov., 1890. кА ү 
Соп.-сигт. three-wire, with batteries. 

А. B. W. Kennedy. 


NOTTING HILL. 
Nottipg Hill Electric Lighting Co, (Ltd.) 
May, 1891. 
Con, -curr., three-wire, with batteries. 
George Schultz. 


Date of Commencement of Supply. 2222 
System of Supply ————— . 
Chief Engineer... 


* 


YEAR ENDED DEC. 31, 1899. DEC. 51, 1900. DEC. 31,1899. DEC. 31, 1900. 
QUANTITIES— 
" sold to consumers . ен нен пан um mms umm m m cmm 6,529,544 7,281,109 665,129 782,215 
„ sold for publie lighting, &o, mm — ee nil — — <a 
„ used on works cee .-... (. 62,680 80,265 16,251 21,020 
Maximum supply demanded ss 22 5,420 6,030 620 kilowatts 640 kilowatts 
Number of pub LATO PS ————Ó— — 12 arc nil nil 
Connections to mains In 8-c.p. lamps -L 421,445 469,589 59,154 68,505 
CAPACITY OF PLANT IN 8-0.P, LAMPS „=== == == 193,500 243,000 20,000 20,000 
OAPACITY OF PLANT IN KILOWATTS 2222 6,198 1,110 640 640 
Per kilowatt Per kilowa 
OAPITAL— o Тоа. Ёш мум тош | Capacity. | Total (capacity. | тоз. | Capacity. 
Share m m m ша ша m ши ши ши аш m 399,500 64:5 50, "10:8 100,000 156 200,00 313 
Loan (inclu benture charges). | 250,000 40:5 | 250,000 52:2 50,000 18:2 50,000 18:2 
Loan (including Debenture charges) s= . | 250,000 40°3 250,000 322 51,000 | 48:5 50,000 18:9 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) m=... | nil = 2,400 0:309 | 19,000 297 | 78000 | 122 
Share (unissued) — — = == == — ee — X — i а nil — 2,460 0:509 nil — 78,000 122 
Share (uncalled) — . — nil — nil — nil Mera nil — 
REPAID (TOTAL) mnl T1 E. ALUVLLLL. Lolo ooo ee ꝙ— — — — — — — — — 
DEPRECIATION fund 6038 973 | 73,712 9:49 6,000 9:38 11,000 172 
EXPENDED (TOTAL) mm = 22. 22222 | 683,568 110 753,007 96 9 137,351 215 164.990 258 
Lands and buildings (. | 189,916 30˙6 201,422 25'9 25,559 56:8 30,074 47°0 
Plant... ., | 214,506 546 249,114 32˙1 32,734 511 41,632 65:1 
Майыл... om em om om cm m m m m m coo m e m am um | 204,970 428 288,517 37˙1 76,196 119 88,595 158 
Miscellaneous — um am om am am am as am oo s 14,1764 2˙29 14,1554 1:82 4,861 7:60 4.890 7°64 
REVENUE- Total. Per unit sold Total. Per unit sold Total. Per unit sold Total. Per unit sold 
АЎ, ces а cous can ons can aut Om mn аа E 939 5:042d. 149,751 4°936d. | £17,674 6:380d. | £19.963 6˙128d. 
Revenue from supply nee 222. 127,574 4:840d. | 143,882 4"740d ‚495 5'9504. 18,797 5"7724. 
" meters, &С. sas sa sa umn == man s o + mim 5,144 0'195d. 5,490 0°181d. 654 0'256d. 798 0°245d. 
n public lighting ... шна „ am „% „%%!—rU LLL. — — 299 0°010d. nil — ‘nil T . 
и sale of lamps, &c. — — кз че o эз —— — — aed * Ww. 515 0.1154. 195 0`0584. 
Е miscellaneous sources 221 0`0084. 79 0°003d. 284 0:103d, 243 0°075d. 
EXPENDITURE OUT OF REVENUE— 
C A ͤ y ФОАЮОВ 2:072d. | £69,916 2:303d. £7,313 26394. | £10,107 3:102d. 
WORKS ООЯТВ..........._.„— == == am om шн um am .. 34,736 18184. | 48,032 1:582d. 3,881 14014. 6,296 1:932d. 
Generation of electricity ——————————————| $5681 I'196d. 44,250 I'458d. 8,680 1:829d. 5,7801 1'77 4d. 
Fuel (including cartage, &. 222 17,710 0°672d. 28,851 0°95d, 1,902 0:687d. 2,918 0:896d. 
Oil, waste, water, store 2,145 0°081d, 2,582 0°085d, 255 0:0924.' 585 0:1184. 
Wages at station seses sa sas man mas wan mun mue «„“ 7,974 0°5024. 8,261 0:272d. 646 0:253d. 695 0:213d 
Repairs and maintenance at station Z2 -- 3,702 0`1404. 4,550 0°1504. 877 0°317d. 1,674 0°514d 
Distribution of eleotrioiif = ma 22!„6.n 8,205 Ста 8,609 92 TA 201 0*073d. 516 0°158d 
W А 0... чм эла pen эл 000 am эша сав ошо ш оно аир оо ан ami оа 1,515 n 57d. 2,047 00 d. p i 
r = | OOd 266s) 004. \ 201 | 00754. 516 | 01584 
Public lighting „ „ „„ „% „„ — TT i 178 0006а. | nil — nil аы 
Attendance — —— — NR ee — — \ . | ста кз жа 3 
Renewals — сы — — — — — —v— (f— шша шшш —— €— — j 175 0:064. — E — — 
MANAGEMENT AND PROPERTY CHARGES... = == 19,870 0754d. | 21,884 07722d. 3,432 1240d. 3,811 1170d 
Royalties —— . Po GE GD ee nil — nil — nil — nil — 
Rent, rates, taxes ————.——_——_—————-—.. — 2 — н 5 0 6 6,646 0:252d. 7,091 0:2504. 650 02354. 678 0 208d 
М — ee ре наа НН . Н 18,224 05024. 14,293 Od. 2,7 2 1007 . 8, 133 O Oe 
——-————————— 10,9164 0°414d, xd пое 2,556 0°843d. 2,614 0 803d 
Station ' | —————— 487 0°018d, 8 01 : . 
c 670 | 00254, 753 | 0-025d, | 225 | 00814, 516 | 00974 
Law charges, &c. s sa sa so. ———————— = 1,151¢ | 00444. 1,757* 0°058d. 2235 0:081d. 2057 0:062d 
to mean to mean o mean to mean 
FINANCIAL RESULTS— Total. |og>exp'nded] Total. capexpnded|| Total. eb erpndedd Total. 93 
WORKING PROFIT FOR YEAR .. ... | £78,328 11967 | £79,835 111275 £10,361 780% | £9,856 6:527 
Sum carried to Depreciation Fund- 17,014 2:5967/ 18,654 2:60% 1.550 1173 792 05249 
Sum carried to Reserve or Sinking Fund „| 4,117 | 0628% | 6,9152 | 09677 , 4 % 
Net interest on loans (incl, Debenture charges) ... 6,461 0:986% 8,511 1192 || 1,185 0:897 1,619 107% 
BALANCE FROM LAST ACCOUNT „e. mes nas ne man mon mm +» + man 1,001 0:153% 2,191 0:305% | nil — nil | — 
ек" AVAILABLE РОБ DISTRIBUTION, &e, „... 53,971 8:240% 49,679% | 692% | 7,627 575% 7:445 492% 
ORDINARY DIVIDEND PAID ..—————————— 137 — 1017 | — | (P | н TA — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 411% 467% | 414% 507% 
Expenditure per kilowatt capacity „ш. ы sm =m = = sm sa £8. 16s. 4d, £9. Os. Od. | £11. 8s. 5а, £15. 16s. Od. 
REVENUE PER KILOWATT CAPACITY —————— £21. 9s. 2d. £19. 5s. 7d. £27. 12s. 0d. £31. 3s. 10d. 
Expenditure рег 8-c. p. lamp capacity ...... am am am em omn 58. 71d. 58. 94d. 78. 53d. 10s. 14d. 
REVENUE PER 8-C.P. LAMP CAPACITY fr 22 13s. 9d. 12s. 4d. 17s. 8d. £1. Os. Od. 
REVENUE PER 8-C.P. LAMP CONNECTED 22 6s. 3id. 6s. 44d. 5s. 113d. 5s. 10d. 
Price charged for lighting, per unt ..» — 64.4 6d. to 4d.? 6d. 64. 
Price charged for power, per univ. 3d/ zd.“ 6d. ad. 


Price charged for public lighting — 


r. . ——— — 
WESTMINSTER. —REMARKS—a Includes £10,133 to purchae of City of Westminster Electrical Syndicate. 
b Over expended. e Includes £163 profit from supply of steam. d Includes directors’ fees, £3,(00. е Insurance 
£649, law and parliamentary charges £325, auditing £35, and experiments and costs re smoke abatement £92. 
. f With rebates, g 6d. for first 4,0.0 units per annum, 4d. for remainder less 8 per cent. for supply at 200 volts. 
A Less 8 per cent. for supply at 200 volts. i Law £785, insurance £643, auditing £85, loss on supply of steam. 
£154, and smoke abatement ars ee and cost £89. j Inclusive of £4,445 written off debenture redemption 
and new share issue account, * After adding £1,762 reuts. 


— — — — 
—.——— ————.—_———— — MÀ 0 ö ĩðé —————— ———————— 


NOTTING HILU.-— REMARK”, —@ Over-expended. 
b Includes £90 to auditing and £100 toinsarances. c Less 
20 per cent. d At 200 volts or Sd. at 100 volta. e At 200 
volts. f Inclusive of £112 paid for ele:tricity supplied 
from. Wood-laues Works. g Inclasive oi 420 to autitiag 
aud £107 to'insureuces. 
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The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1861—1679). 


Published every Priday, Price Sixpence ; Post Free, Sixpenoe-Halfpenny. 
Editorial, Publishing and Printing Offices, 

1,2&3 SALISBURY COURT, FLEET ST, LONDON. 

Telephone! 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON. 


— — —— —— 

All Letters relating to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher ‘Tur. ELECTRICIAN, " Salisbury-court, 
Fleet-street, London, E. C. Cheques and Money Orders should be made 
payable to Tn ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed '' Coutts and Co.” 

All Editorial letters to be addressed to THE EDITOR. 

All letters for insertion ін TH ELECTRICIAN,’ or containing questions 
must be accom “taps Ard by the name and address of the writer as evidence o 
good faith. notice whatever is taken of anonymous communications. 

" сна ELECTRICIAN” ís pub ished every Friday morning, in time for the 

ng mails, It is on sale at the railway books ; throughout the 
Kingdom on Friday morning, and can bs obtained of all Booksellers and 
Newsvendors ; or direct from the Publishing Offices, as above 
Subscription Rates. The Rates for Subscriptions to THW ELECTRICIAN’ 
are as under: YxAR .— HALF-YEAR QUARTER | Post free, 
United Kingdom 36504. .. 188.64. = 738. Od. 3 
Postal Union ... 908. 08. — 165.04. .. 86. Od. 
New Volumes of ** Tux ELECTRICIAN" commence й in April as | October. 


"Тик ELECTRICIAN" offers — Honal advantages to Advertisers. It has 
by far the largest circulation of any English Electrical paper, and 
eirculates all over the World. This statement is guaranteed, 

Advertisement Rates, &c., forwarded on application to the Publisher. 

TRADE ADVERTISEM ENTS intended for the current issue must reach the Office 
net later than First Post on Thursday. Renewals of expiring advertisement 
orders and alterations to standing advertisements must bein Publishor'shands 
by Wednesday. Wrapper Advertisements by Wednesday morning. 
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THE WORKING OF THE PATENTS ACTS. 


The report of the Committee appointed by the Board of 
Trade to consider several points in the working of the Patents 
Acts has now been published and forms a very interesting 
document. The. scope of the inquiry was a very limited one, 
the most important point submitted to the Committee being 
to determine ** whether any, and if so, what additional powers 
should be given to the Patent Office to (a) control, (^) impose 
conditions on, or (c) otherwise limit the issue of Letters Patent 
in respect of inventions which are obviously old, or which the 
information recorded in the office shows to have been 
previously protected by Letters Patent in this country." In 
considering the suggestions of the Committee on this point, 
it is absolutely essential to keep in mind the fact that the 
Government expressly stated—and rightly in our opinion—in 
the reference to the Committee, that it did not propose to 
establish any general system of examination as to novelty of 
inventions in respect of which applications are made for 
Letters Patent. This requires to be emphasised all the more, 
in that failure to realise the true position of the Committee 
seems already to have led to considerable misapprehension of 
its report. The Committee finds that a large percentage of 
specifications accepted have been anticipated in whole or in 
part in earlier specifications; and it therefore recommends 
that the Patent Office should examine whether any invention, 
forming the subject of an application, has been claimed or 
described in any specification of patents granted in the United 
Kingdom dated less than 50 years previous to the date of the 
application, but that this inquiry should not extend to pro- 
visional specifications which have not been followed by a com- 
plete specification. The words we have italicised show that this 
search would be quite inadequate and useless if it had been 
desired to make the grant of a patent prima facie evidence of 
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its validity: all that the Committee aims at is to prevent the 
issue, во far as is possible, of invalid ‘‘ blocking” patents, 
which may tend to the restraint of trade and to the embarrass. 
ment of honest traders and inventors. If а search results in 
the discovery of anticipating patents, the application is not 
to be granted without specific references to such patents, 
unless the applicant can amend his specification so as 
to satisfy the Comptroller, and an opportunity of doing 
so will be given him. It is evident that, if this proposal is 
carried out, it will put more power in the hands of the Comp- 
troller and Law Officer than at present, and it may even be 
asked whether it is not preferable that the questions of subject- 
matter and novelty should not be decided by the Patent 
Office, except, as heretofore, on the most general lines. The 
tribunal par excellence for the determination of these most 
difficult questions, as they often undoubtedly are, is the High 
Court. It should be noticed also that two members of the 
Committee—the Sornricrrog-GENERAL and Col. HARD seem 
to take this view, for they maintain that after the result of 
the official search is put before the applicant, he should be 
left to amend his specification or not, as he thinks fit. This 
suggestion, especially if coupled with a further proposal made 
by Col. Harpinc—viz., that at the end of every specification 
notice should be given to the public that the list of specifica- 
tions cited against it may be obtained on payment of 2s. 6d., 
seems much more reasonable and much more in keeping with 
the spirit of our patent laws, which aims at giving assistance 
to inventors rather than putting restraint upon them. 

The procedure suggested by the Committee would undoubt- 
edly lead to a large increase in the number of cases before 
the Comptroller, and indeed provision is made in the 
proposals of the Committee for the addition of several 
qualified assistants to assist that officer in this work. With 
the example of the American Patent Office before us as a 
warning, we need not fear that the same delay in the 
granting of a patent as in that country would be induced by 
the proposed change of procedure ; but it would be regretable 
if, to compensate a possible delay, the period between 
the filing of a provisional and complete specification by 
the inventor should be reduced from nine to six months. 
The method proposed by the Committee to meet the increased 
expenditure of the Patent Office, involved in making the 
search for 50 years back in the case of every application for 
which a complete specification is lodged, does not meet with 
our approval, nor do we think the reason given for it by the 
Committee a forcible one. It is proposed to charge an 
additional fee of £1 over and above the present fees when the 
seal is granted to a patent, and this, says the Committee, 
“ ag it will only be payable if the patent be completed, will 
operate as an inducement to applicants not to proceed with 
patents which are really invalid." In most cases where 
serious anticipations are put before the inventor, which cannot 
be got over by judicious amendment of his specification, that 
fact will be a sufficient inducement to him not to proceed 
further; but if it is insufficient the extra charge of £1 is not 
likely to prove more effective, especially when it is remembered 
that this is only one-hundredth part of the sum which will 
have to be paid to keep the patent alive for the full term of 
14 years. Moreover, if this proposal is carried out, those 
applicants who find that their ideas have been patented 
already,and resolve thereupon to proceed no further with their 
application, get the benefit of the official search for nothing, 
and the whole cost of that search falls upon the really meri- 
torious inventor whose invention has not been anticipated. 
Mr. Canpmant differs from the opinion of the other members 
of the Committee on the ground simply of objection to an 
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increase of fees.; and the proposal which he makes aims ata 
greater inducement to applicants to abandon applications 
relating to inventions shown by the search to have been 
already patented ; but it may also be employed to explain our 
point of view. He thinks the fees should be £1 on applica- 
tion, £1 on lodging the complete specification, and £2 on 
sealing the patent. Under this scheme, by the payment of 
£1 with the complete specification every applicant would pay 
for the search made in his own case. If he goes no further, 
the Patent Office can scarcely with justice demand from him 
full patent fees, for no patent is granted; but if he does 
pursue his application he has naturally to make a further 
payment of £2 as part of the consideration for the four years’ 
protection granted to him. 

A somewhat novel proposal is put forward by the Committee 
in consequence of the limitation of the search to a period of 
50 years. The publication of an invention in the form of a 
patent specification dated 50 or more years previous to the 
date of the application shall not of itself, the Committee 
suggests, be deemed an anticipation of the invention. 
Probably this would not make much difference in patent 
actions, as it is seldom that a specification 50 years old is 
seriously relied on as an anticipation; but this curious 
result will follow, that while the specification itself may 
not be relied upon, any other publication of the invention— 
as, for instance, a description of it in a journal—will still 
be available for the purpose of upsetting a patent which it 
seems to anticipate. It would be wrong to say that occasions 
never arise where reliance can be put upon such old dis- 
coveries, for scarcely a month ago an American patent for an 
apparatus using the magnetic blow-out principle was upset 
chiefly because of the publication by Davy, nearly a 
century ago, of his discovery of that principle. We can 
readily imagine a case in which an intricate legal discussion 
might arise whether a description of an old invention in 
some journal is merely a repetition of the original patent 
specification, and is therefore debarred from the considera- 
tion of the Court. It will be remembered that prior to 
1885 abandoned provisional specifications were published. 
As the recommendation also says that these should no 
longer constitute anticipations, no matter what their date, it 
might also lead to new inventors being allowed to make 
much wider. claims than they are really entitled to make. 
For if anyone could detect in a provisional specification the 
* missing link which alone might be necessary to make the 
invention a success, he would not be tied down, as at present, 
to a claim merely for the invention of that link, but might 
claim the whole invention. 

The other points dealt with by the Committee are of minor 
importance. One is the proposed transference of jurisdiction 
from the Board of Trade to the High Court in the granting of 
compulsory licences, thus making provision for the award of 
costs. In this matter, however, Sir EDwAH Fay preferred 
a scheme similar to that in foree in some foreign countries, for 
defeazance of Letters Patent if the patentee does not use his 
privilege reasonably. Much is to be said in favour of both 
views, but since the case so seldom arises in which it is 
deemed advantageous to apply for a compulsory licence, it 
seems unnecessary to us to impose on the foreign inventor the 
burden of constructing his invention in this country within 
a specified time under the penalty of declaring his British patent 
void. If all the recommendations of the Committee are carried 
out, it would be well for the Government to consider another 
suggestion made independently by Sir EpwaRD Fry in an 
appendix to the report, to extend the scope of the Patent 
Office: inquiry to whether the invention is obviously old." 
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At present one feels no sympathy with the resuscitator 
of an old idea who has not taken the trouble to examine 
the archives of the Patent Office to see if his wo uld-be inven- 
tion has been anticipated. But should the remarkable 50 year 
oblivion rule suggested by the Committee be put into effect, 
there might be a danger of unscrupulous patentees taking 
advantage of it by serving up “ obviously old ” ideas in new 
patents which it might be troublesome to upset. Altogether 
there is much food for comment and thought in the Com- 
mittee’s recommendations, and we trust that the Government 
will act with proper deliberation before basing upon them too 
radical a modification of our patent laws. 


CONTEMPORARY ELECTRICAL SCIENCE, 
[Compiled by E. E. Fournrer D'Arsz.] 
Distribution of Current over а Cathode.—In exhausting 


© cylindrical vacuum tubes containing circular cathodes nearly 


filling up the cross section, it is often noticed that the cathode 
and canal rays, which at high pressures fill up the whole tube, 
are gradually driven away from the walls until nothing 
remains but a thin pencil of rays along the axis of the tube. 
This observation suggested to A. Wehnelt that a considerable 
diversity should exist in the current intensity traversing 
different parts of the same cathode, and to find whether this 
was the case he constructed composite cathodes consisting of 
а central plate and a guard-ring round it. He found that in 
such cathodes the current only flows through the parts covered 
with visible rays. In the case of oscillating currents, it even 
happens that the guard-ring acts as an anode, while the 
central plate acts as a cathode. The cathode rays only 
proceed from those parts of a cathode from which luminous 
rays proceed also. When concave electrodes are used, the 
current density is the same on the inner and the outer surface. 


If two cathodes of equal area are contained in the same tube, 


_the current flows mainly through the cathode showing the 


- shows remarkable differences. 


least drop of potential. Impurities have a great disturbing 
effect, but unevenness of the cathode only at high pressures. 
LA. WEHNeELT, Phys.-Zeitschr., March 2, 1901.] 


Telephonie Transmission.—I£ human speech is to be trans- 
mitted with complete clearness, every constituent vibration 
must be reduced in intensity in the same proportion, if at all. 
That the telephone does not do this is due to the fact that the 
effective resistance increases with the frequency, while the 
magnetic induction decreases. This has a serious effect upon 
distinctness, especially as the frequency of the constituent 
sounds of human speech vary between such wide limits 
as 16 and 10,000 vibrations per second. Another compli- 
cation is introduced by the natural period of the telephone 
disc. According to Max Wien, a Bell telephone reinforces the 
notes of 1,100, 2,800, and 6,500 vibrations per second, and 
several higher pitches as well. A Siemens telephone has two 
successive maxima at 5, 000 and 5,400. The most charac. 
teristic notes of the human voice lie between 500 and 8,000, 
and for these notes the telephones of Bell, Apel and Siemens 
are equally sensitive. For higher notes, the sensitiveness often 
Thus & modern Siemens and 
Halske telephene will transmit the note 4,000 nearly 100 times 
ав loudly as а Bell telephone. The author used an alternate- 
current siren for these investigations. 

(М. Wien, Ann. der Physik, No. 3, 1901.] 


Metallic lieflection of Electric Waves, —Righi's experiments 
on the reflection of electric waves by metallic surfaces, in the 
course of which he claimed to have discovered an elliptic 
polarisation of the waves by reflection, are of profound 
theoretical interest, especially since both Poincaré, from the 
point of view of Maxwell's theory, and Drude, from the point 
of view of the electron theory, have pronounced such elliptic 
polarisation to be highly improbable. К. F. Lindman has 


therefore repeated  Righi's experiments with improved. 


apparatus, using as а wave-detector not the gapped silver 
deposit of Righi's, but a modification of КІетепсіс'в thermo- 


couple. The results, whose accuracy exeludes errors over 
2 per cent., show that, in accordance: with theory, plane- 
polarised electric waves of the order of magnitude of 10cm. 
are reflected as plane-polarised waves at all angles of inci- 
cidence, without losing perceptibly in intensity. The azimuth 
of the vibration also remains the same, and each of the two 
chief components of the wave suffers a change of phase equal 
to т. If any ellipticity exists, the minor axis is in any case 
so small that its existence cannot be detected with the indica- 
tors used. As regards Righi’s positive results, the author is 
inclined to attribute them to disturbing reflections. 
[К. F. LiNDMAN, Ann. der Physik, No. 3, 1901.] 


Aluminium as an Electrode, —The fact that an aluminium 
electrode in a voltameter allows a much stronger current to 
pass when it acts as a cathode than when it acts as an anode, 
has never yet been satisfactorily explained. It is not yet 
certain even whether the layer which produces the higher 
resistance consists of silica or of aluminium oxide.. The 
recent researches of A. Bartorelli do not decide this question, 
but they give valuable information concerning the polarisation 
and the internal resistance of the voltameter in terms of the 
current traversing it. The maximum polarisation acquired 
by the voltameter when the aluminium is the cathode is a 
good deal smaller than when it is the anode, the figures being 
25 volts and about 8:1 volts respectively. As regards resist- 


ance, 16 is found that for equal values of the difference of 


potential between the terminals of the voltameters, its resist- 
ance is always less with the aluminium as a cathode than in 
the opposite case. The ratio of the two resistances varies 
from a very small value at small E.M.F.s to nearly unity at 
25 volts. After both the polarisation‘and the resistance have 
become constant, the current varies in a linear manner with 
the E. M. F., and a small increase in the latter brings about a 
large increase in the current strength. 
[A. BARTORELLI, V. Cimento, February, 1901. ] 


Refraction of Electric Waves.—By means of his modified 


radio-mierometer, G. Pierce has measured the refractive 


indices of paraffin, ebonite, and various specimens of wood. 
It will be remembered that in this apparatus the movable coil 
is traversed by thermo-eleetric currents produced by electric 
waves impinging upon a knot of fine platinum and platinum- 
nickel wire and heating up the junction. The measurements 
of refractive indices were made by observing the distance by 
which the interposition of a known thickness of the dielectric 
displaces the nodes of a stationary wave in air. The arrange- 
ment of apparatus for obtaining the stationary wave is essen- 
tially that of Lloyd’s mirror for perpendicular incidence, the 
succession being radio-micrometer, oscillator, dielectric, and 
metallic mirror. The refractive indices of paraffin and ebonite 
for waves 4-4em. long were found to be 1:56 and 1°75 respec- 
tively. All the woods examined showed double refraction, 
black walnut, with indices 1:70 and 1:49 respectively, showing 
the largest divergence. The author shows from theoretical 
considerations that it is a case of true double refraction, and 
not an appearance due to differences of absorption. 
[G. Pierce, Phil. Mag., February, 1901.) 


Self-Induction in Wehnelt’s Interrupter.—T. Mizuno has 
investigated the effect of self-induction in a Wehnelt circuit, 
and has confirmed Ruhmer’s theory as to the part played by 
self-induction in re-establishing the broken circuit. What 
plays the most important part after the break of the circuit 


in consequence of vaporisation is the E. M. F. p of the 
( 


current at break. When this E.M.F. is sufficiently large to 
call forth the spark across the vapour, the current is re-estab- 
lished, because the vapour on the active electrode is thereby 
cleared off. Since the whole vapour is simultaneously con- 
densed, the value of the eurrent grows again according to 
Simon’s equation, and the process of vaporisation repeats 
itself. On the other hand, when the E.M.F. of self-induction 
is not sufficient, the spark cannot take place, and the current 
is greatly reduced by the presence of vapour which adheres 
to the surface or the active electrode. In the hammer inter- 
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rupter, the spark due to the break must be absorbed by a 
capacity, whereas in Wehnelt's interrupter the insertion of a 
capacity in parallel stops its action. The author does not say 
how the spark at break “clears away the vapour at the 
active electrode. 

LT. Mizuno, РАЎ. Mag., February, 1901.) 


ELECTROMAGNETIC THEORY.—OXXII.* 
BY OLIVER HEAVISIDE, 
(Continued. from page 458.) 


$485. The simply periodic train of waves utilised in the 
last paragraph possesses some properties which deserve notice, 
especially as regards the activity of the forces and the waste 
of energy. There is no waste at all when the speed of the 
wave train is less than v, but there is waste when it is 
greater. Say that the impressed current at the axis is 


О =C, cos m(ut – г), 
existent permanently. Then 


V = б {G,(Arm) cos + J (Arm) ein] m(ut - ; (87) 


(30) 


4си 
is the potential when v v, and A is real; whilst when и < v 
it is 


C 
V= 10 Kolm) cos m(ut ~ 2), (88) 


and к is real. 

Start with x = O, and go right through to show the effect of 
the motion. With stationary electrification, density с cos mz, 
80 that C, = сти, 

с СОВ Nz 
V= 2 K,(mr). (89) 


It is only the wavy distribution of the electrification that 
prevents V from being infinite everywhere—namely, when 


m = O, a well-known electrostatic result, though the electric 
force is finite save at the axis. At a distance from it, or 
more generally, when mr is large, 
cos m² m/f 2 JU 1 : 
v. s) 1 motel: (40) 
and close to the axis, or when mr is small, 
_ с бов?лг( _ mr д. mn | 

ү 7908 та T(m) (log 2 0 5772) + (2) te}, (41) 

which is nearly the same as 


V= . T GOB mz 
2710 


| log mr. (42) 
This makes 
dV dV o cos mz 
ae dz 21 dr 2тсг | (48) 
When m — 0 the axial component vanishes, leaving the simple 
state F=o/2rre. 
Now the effect of increasing u from zero turns K,(mr) to 
К (ктг), where x = (1 – u?/v?)', The result is, as may be seen 
by (40), to decrease the rapid rate at which V falls off as the 
axis is receded from. But there is still no change of sign of 
V between the axis and r= о, for any particular value of z, 
because K (xmr) is always positivo. This action continues 
until = 0, or u = v. The potential solution is then useless, 
but it is the case of plane progressive waves travelling at the 
natural speed v. E is zero again, and 
cos mut - г) e 
s 2ттс : (44) 
without any function of r as a factor, save the usual r 1. 
Increasing « above v brings in a different state of things, as 
in (37), where A = (u?/v? – 1). It makes V oscillatory along r, 
for any special value of 2; and the larger А is made, the 
shorter the wave length. By sufficient increase of v/v we may 
pack the regions of positive and negative V as closely as we 
please. These results will be understood on remembering the 
conical nature of the wave fronts corresponding to the different 
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c Sin mz 
= < т log mr, 


F-- 


elements of electrification, and that its arrangement upon the 
axis i8 alternating. 
As regards the electric and magnetic forces, we have 


dV Tat y Eos ` 
F= „ = — 2. G'(Amr) eos + (Ат) sin mut – e), (45) 


E- Mtt = та (Ат) sin — J. (ume) os m(ut-:), (46) 
and Н =cuF, as before. The big accent means d/dr. 
Now H is perpendicular both to E and to F. So 
FH = cul = cu( £.) (02 cost J. sint -3G,, cos sin} (47) 
Averaging, we obtain | 
FH- (2) G 3^8) 


This is the mean flux of energy per unit area along z or with 
the wave. It does not involve any waste. 
As regards the flux outward along r it is 


-EH = cuEF = cu (= ) 70 cos? — G^ sin? 


(48) 


+ (JJ's - 606 0) ein oo (49) 
Averaging, we obtain 
- «ЕЕ = - ]cuXtm (= ) AILE- 03^), 
where J4G', — JG, = — 2/vr. (50) 
(Vol. IL, p. 257.) So the averaged outward flux per unit 


area 18 : 
a (a\*2 
cu m( Z) E 
This must be multiplied by 277 to obtain the waste per unit 
length of axis. It is 
2cu m/ 4c), (52) 


independent of the distance. This is real waste of energy. 
We conclude that the averaged applied force (Newtonian) 
needed at the axis to keep the electrification moving in the 
way specified is (52) divided by u, or 

m / 8e. (58) 


This increases infinitely with u or А. It is zero when «=v, 
or A=0. It remains zero when u « v. | 
То confirm this result, consider the mechanical reaction of 


(1) 


the electromagnetic field upon the electrification. It is 
Eo cos m(z - ut) (54) 
at any point on the axis. Or, by (46), 
eG; sin cos — J, cos?) (55) 


The average of the first part is zero. Of the second it is the 
negative of (58). So (58) represents the average regarded as 
impressed, and (52) the average activity. | 

There are several cautions to be expressed regarding the 
above. First the investigation has no reference to ordinary 
waves along wires. They.do not behave in the above way, even 
if all resistance were done away with. The above waves are 
forced waves, whether u be less or greater than v, although 
only in the latter case is there permanent activity on the 
average. If we want to represent waves of this type along 
& wire, we require a continuous distribution of impressed 
electric force along the wire, or something equivalent. That 
is, the wire is to be a source of energy, instead of a sink, as 
is usually the case with waves along them, for the loss of 
energy by radiation of the heat is a separate matter, which 
does not come in question. Prof. G. F. FitzGerald was the 
first to calculate loss by radiation from a wire, but I do not 
know the precise circumstances he contemplated.* Whether 
there is any loss depends materially upon the circumstances. 


* George Francis FitzGerald is dead. The premature loss of а man of 
such striking original genius and such wide sympathies will Le considered 
by those who knew him and his work to be a national misfortune. Of 
courte the nation knows nothing about it, or why it should be во, 
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There is waste when the impressed current is everywhere | which, by comparison with the right side of (60), requires 


in the same phase, say C=C, cos nt, with C, constant. This 
is a reduced case of the above—viz., 
и= 0, m=O, mu=n, euzC, (56) 


These reduce the expression (52) for the waste to 
85 ( F 1) nC? unC?, 


8c N 22 Вер? 8 


This is per second. But 21% is the period, so the waste per 
period is }ryC*,, at any frequency, provided the amplitude 
of the axial current is kept the same. This independence is 
also true in the former case, down to u=7. But we should 
not apply it to the extreme of zero frequency, or infinitely 
long period, because then we cannot have reversal of current to 
make a period. 

Also notice that in the calculation of the waste by averaging 
at the axis, the neglected part, which goes out on averaging, is 
infinitely large compared with the retained part; which may 
seem absurd. But the infiniteness is of no consequence at all, 
when its reason is considered. It is to simplify results that the 
impressed current is condensed in a line instead of being dis- 
tributed in a rod. The condensation causes the infinite values 
at the axis. But the effective results away from the axis are 
not materially affected by finitising all results by spreading 
the axial current throughout а small rod. So there is nothing 
to be alarmed about. It is nothing like so curious as the 
result in §465 and § 477, where we found a finite moving force 
(and electric force) acting quite perpendicularly to the lines 
of electric force. E 


$480. Having employed in $484 the simply periodic wave 
formule to build up the two kinds of solution for an electron 
in steady rectilinear motion, the converse problem presents 


(97) 


Fic, 36, 


itself for completeness—namely, to build up the simply 
periodic wave formule out of the two electron solutions. If 
this cannot be done, there must be something wrong. 

Required U at the point P due to the distribution of electri- 
fication of linear density с cos mz along the axis, this 2 being 
the former 2 – и, We suppose that P also travels along at 
speed и. The U required is the sum at Р of the steady 
potentials of all the elements of electrification which produce 
potential at P. There are two cases. First, if w<v, every 
element of electrification operates at P, because the electric 
force of an element extends over all space. So, by equating 
the integral of the electron solution to the simply periodic 
solution we obtain 


сов m2, dz, 


c -7 ; T 
Е J beser anp” ртк) оов му, (58) 
where к ів real. Put 2, 2 — y, and there results 
2(" cosmy N, | 
: J ‚беске = Кто), (59) 


which is à known definite integral. 

But in the other case, with и> г, the total U at P is derived 
only from ihe elecirification to the right of Q, if the angle 
PQ:' be the 0 before used making v sin 0 = v, and the electrifi- 
cation is moving from left to right; becanse the electrification 
on the left side of Q does not act at P. So the lower limit 
must be л =2' + 7А, where rà is the distance 2 in the figure, 
instead of — œ. Therefore, by equating the new integral to 
the new simply periodic solution, we have, with A real, 


4 cos me des 6.0 LJA CS уз! 

275 J Grey N ác G,(Amr) eos – J,(Amr) sin} ma'. (60) 
Putting 2, – z' = y, reduces the left side to 

с a бов my t2), 


re) on Gore 


(61) 


2[° cos my dy _ зата 
= | a (i-r АР) ag mn), (82) 
which are also known Bessel integrals if I correctly under- 
stand the formula given by Gray and Mathews, p.230, ascribed 
to Weber, viz., 


= М ; 
оар 909 + (у -1og2)49) + FIC). 


Finally, it may be remarked that the application of 
Fourier's theorem to the first of (62) leads to the formula 
(35) above. (See also Vol. II., p. 106.) We have, therefore, 
& good harmonisation of results all round by all methods. 
This is particularly desirable, because no intelligible and valid 
mechanical analogue has. yet been invented which will enable 
us to see clearly what the behaviour of electrons in motion 
ought to be, without resort to troublesome mathematics. 
From another point of view, having established the two steady 
and the two periodic solutions independently of the various 
integrals, we may consider the solutions to establish the valueg 
of the integrals. | 

To my mind, proofs of this character are more convincing 
than those involving the theory of functions. 


$487. Some light is cast upon the effects due to moving 
electrification by the connected theory of moving electrisation. 
It is not necessary that the impressed current in the above 
investigations should be moving electrification, or О = cu, say. 
We may exhibit the axial source in terms of impressed electric 
force. I have before pointed out that the effects due to con- 
vection current pu, p being the volume density, are the same 
as those due to impressed e, such that pu=pce.(El. Pa., 
Vol. IL, p. 509). Here ce may be regarded as intrinsic elec- 
trisation, the electric analogue of intrinsic magnetisation, and 
its time rate of increase is equivalent to impressed electric 
current. Applying this to a rod reduced ultimately {о а mere 
line, as p is turned to c, the linear density, e must be multi- 
plied by the cross-section of the rod to preserve equivalence. 
Thus, put 


C 2 ере (63) 
instead of convection current, in the equations (12). They 
become 

d 
E= - IK, (rh,  F--l'H, (64) 
cp dz | 
H=-] с К,(оғ)ере,. (65) 
ar 


There are the equations expressing the electric and magnetio 
forces generated by a straight filament of e, along the z-axis, 
where « may be regarded as the product of section and 
impressed voltivity ; or, equivalently, ce, may be regarded аз 
the total strength of intrinsic electrisation. These equations 
may be obtained independently, as before done. (See El. Pa., 
Vol. II., p, 457, where various results due to a filament of eo 
are given. The G function there employed is the negative of 
the present one. A consideration of the measure of an axial 
source and the transition from K, to С, — iJ, will show that 
the present positive reckoning is proper.) 

We may therefore translate results due to varying impressed 
force to those due to moving electrification. To show 
explicitly by an example, let PQ be an electrised rod. If 
at rest, it is known by statical considerations that the electric 

Ф - IM 

9 | 60—72" i E 
displacement outside the rod is the same аз that due to а 
positive charge at P and a negative charge at Q, both of size ce. 
That is, the convergence of the intrinsic electrisation is the 
measure of the fictive electrification. There is no real 
electrification, because the displacement is made circuital by 
the flux of displacement се, along the rod. There may be 
electrons, but that is a different matter, involving a finer kind 
of space division to find them. If we put a negative charge at 
Р and a positive one at Q, both of size ce, the external 
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displacement disappears. There is left only the displacement 
ce, along the rod from the positive charge to the negative. 
The rod is then a charged condenser which will not discharge 
itself even though its poles are conduotively connected. То 
discharge the charges, e, must be relaxed. (See El. Pa., 
Vol. I. pp. 466 to 515 for details about real and fictive electrifi- 
cation, and intrinsic displacement. For the benefit of the unin- 
itiated, I should explain that El. Pa. means my Electrical 
Papers." They can be picked up cheap, because the remainder 
was sold off in quires for a few pence per volume, on account 
of the deficiency in storage room. So look.in the fourpenny 
boxes. Though somewhat vexed at first by this disposal of my 
laboured lucubrations, it has, later, given me and others 
occasion for much laughter.)* 

Now if the rod PQ, electrised but uncharged, be moved at 
speed и from left to right, the external effects, electric and 
magnetic, are the same as those due to a pair of equivalent 
charges, positive at P, negative at Q, both moving the same 
way at speed v. The effects due to a single moving charge are 
therefore the same as those due to an infinitely long electrised 
rod, ending at Р, and pushing forward. The speed и may be 
anything from 0 to o». It is not necessary for the rod to 
move. The region occupied by the electrisation has to grow 
at the P end. We may imagine little demons putting on 
fresh electrisation at any rate we like, and whether P effec- 
tively travels at a speed greater or less than that of propagation 
in the medium makes no difference to the demons individually. 

If v= оо, this is the same as putting on e, all over at the 
same moment. The result is a cylindrical wave. (Il. Pa., 
Vol. IL, р. 460.) D is of two sorts. There is an outer shell in 
which D is oppositely directed to e, ; and inside the shell D is 
direeted the same way as е. The same reversal occurs with 
Н. At the wave front it is so directed as to make E = uu 
with outward expansion, as usual. Inside the shell it is 
reversed. 

Now, suppose и is not infinite, but still very great compared 
with v. The cylinder becomes a cone of very small angle, 
nearly the same cylinder in fact, if we consider only a part of 
it at a time. It has the same characteristics as before. The 
cylindrical outer sheet becomes a conical sheet, in which D is 
directed away from the apex, from right to left. Inside it, D 
goes the other way, in the direction of e, at the axis. H is 
similarly reversed. 

These will be seen to be the properties found for a moving 
electron, when its speed is greater than v. For the equivalent 
electrification is situated at the end of the е, region where it 
is growing. 

In El. Pa., Vol. II., p. 461, is worked out in some detail the 
case of finite section and и =œ, and I meant to adapt that 
investigation here to illustrate the electron theory. But in 
looking through the troublesome calculations I find some 
numerical errors, so the matter must be postponed. But 
a general idea of the cause of the reversal in the theory 
of e may be shortly given. An electrised rod of finite size 
corresponds to a disc of electrification at its end. Now the waves 
are initiated at the surface of the rod, the seat of the curl of e, 
the impressed voltivity. Induction is generated there at the 
rate e per second, in a cylindrical sheet. It spreads both ways, 
outward and inward. Along with it the outer displacement 
is against e, and the inner with e, just as in the case of 
plane waves, S 453 above. The inner wave of D condenses 
to infinite intensity at the axis, but does not change sign 
in expanding again, being longitudinal or axial But the 
corresponding H does reverse effectively. Not in reality, because 
an element of a circle of H in condensing and orossing the axis 
preserves its direction. But when the circle expands that 
element is on the opposite side to its old place. So there 
is effective reversal of H, as well as of D, compared with those 
at the outer wave front, save at the beginning. This pro- 
perty continues true when the rod is condensed to a line, and 
also when и is reduced, во that the wave front turns from а 
cylinder to а cone. 

(To be continued.) 


* I do not delete this remark under the sad circumstances of the. 
last footnote, for FitzGerald was the tirst man to see the humour of the 
proceedings of those unhumorous publishers. 


INSULATION ON CABLES.* 


BY MERVYN O'GORMAN. 
(Continued from page 831.) 


Fixing, then, as we unfortunately must, on the dielectric stress: 
which has so far been found in good practice to be the maximum 
allowable, and which is the same for fibrous cables as Mr. Swinburne 
found for condensers, namely, about 20,000 volte per centimetre, { 
we must consider the effect produced upon the “radial” depth of 
insulation by varying the diameter of the conductor. We are accus- 
tomed with low tensions to increase the“ radial” with increasing 
thickness of copper according to some such rules as those of the 
Institution.. This custom is the outcome of experience, and is 


Radial depth of dielectric in inches. 


04 0:6 0:8 1:0 
Radius of Conductor in inches. 


Fic. 10.—Relation between the Radius of Copper and the Radial Depth 
of Dielectric with Various Voltages. Greatest slope of voltage allowable 
20,000 per cm. in the dielectric. Assumed to be homogeneous. 


chiefly based on obtaining the mechanical rigidity necessary with 
the increasing weight and stiffness of copper as well as keeping 
above the somewbat arbitrary 300 megohm standard (on 19/16 cables). 


* Abstract of a Paper read before the Institution of Electrica] 
Engineers, March 7. 

t This is less than the dielectric strength of air if we consider the work- 
ing maximum pressure to be the greatest to which the cable is subjected, 
and disregard pressure oscillations of unknown origin. As а consequence, 
the danger of air bubbles has not in the past had the consideration it vill 
have with improved cable manufacture and high voltage. Layers of air, 
unlike bubbles, may not be a disadvantage if the layers be thin, for a very 
different reason. 

t Add 30 mils. to 4th the diameter of the cable. 
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With high tensions, disruptive strengths must eventually be the 
dominant factor, and the thickness of the insulattion be determined* 
by assuming that manufacture is so improving that the dielectric 
is applied in а more and more homogeneous state, «1 free from 
spangles, dirt, moisture and bubbles, and that for high potentials it 
will be chiefly necessary to consider the maximum pressure and not 
mechanical restrictions. We will, therefore, determine the radial 
depth of insulation by the maximum potential gradient which the 
materials will stand, and give prices to the cables so determined 
for both normal and abnormally large pressures and conductors. 


formula follows Maxwell in assuming that dielectric strength may 
be measured by the electric intensity when the dielectric ruptures. 

There is some possibility that the dielectric strength within the 
materials is also constant even for small thicknesses, but that owing 
to the skin resistance between metal and dielectric, aud possibly 
between the various layers of insulation, the measurements of P.D. 
have come out disproportionately high. The suggestion of a skin 
resistance [ owe to Prot. Perry. 

The remaining constants are as follows :— 

Copper is taken at £100 a ton (or 114. per pound), a price which 


Maximum allowable voltage slope = 20,00 volts per cm. 
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The formula which gives the radius R of insulation for a given 
voltage E is given by Mr. Swinburnet 


dE 7 E 
А у zu 1 
.. log R mt ogr 


“Е = Sr log P where S is the maximum allowable stress per 


centimetre, and 7 the radius of the conductor in centimetres. This 


* This subject has been concisely dealt with by Mr. Swinburne 
(Engineering Conference, June 7, 1899) in a Paper that was not adequately 
recognised at the time, owing to the author's being unable to read it him- 
self. I willtake the liberty to use it wholesale, both now and later on. 
I am very greatly indebted to him for help in the course of this Paper and 
for the general idea of the slope of potentials in cylindrical insulators. 

f J. Swinburne's Paper (before Eng. Society, 1897) on “ Hleetrical 
Transformation.” 


26 28 30 32 84 36 38 40 42 44 46 48 50 
Thousands of kilowatts. 
Fic. 12. 


is rather too high. This isto cover market fluctuations, I justify 
its use because the deductions and curves which follow are only com- 
perative, and the effect on the total price of the various insulation 
thicknesses outweighs the price of copper on both small and large 
sizes ; for example, between 15,000kw. and] 30,000kw. the price of 
cable is nearly constant, although the copper varies from 0:53 sq. in. 
to 1:5 sq. in. Another reason for taking а TE price for copper is 
that the labour of handling and jointing will depend on the weight 
of the cable even though the radial thickness of insulation may go 
down. Lastly, the decimal figure £100 is easy to correct if a more 
accurate estimate is available. The £100 is made up as follows :— 
G. M. B. copper in the market £78, cost of wire-drawing £8, stranding 
£5, sho arges and administration £10. | 
Insulation £50.—This price is too low for rubber cables, but as it 
is well known that the cost of fibre together with its lead is of the 
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same order as rubber, it will follow that the general trend of the | 
eurves holds for rubber also, only the maxima and minima will be 
more marked for any class of insulation dearer than I have selected 
unless the disruptive stre is correspondingly greater. Paper 
= As ton, impregnating oil £7, labour £10, administration, : 

C, 

Lead. — £25 а ton was taken to allow or the labour of lead-cover- 
ing, which is high. A thickness of 0-125in. was taken. This thick- 
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The Labour of applying insulation or lead is not a price per pound, 
but rises according to a different curve not a straight line. It is 
easy, though laborious, to apply a correction, and it will be found 
not to affect the general tendency of the curves, 

The curves on E Fige. 11, 12, 13, and 15, show that increasing the 
diameter of the conductor may produce such a diminution of dielec- 
tric thickness as to lessen the total price, and it follows that when 
this happens it is cheaper to use hollow than solid conductors for 


ness is rather small for large cables, which sometimes takes 0°15їп. | certain sizes of wire—namely, for all those sizes where I have dotted 


ог O'l8in. If this increase of lead had been allowed for, the rate at 


the curve of price.* 
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which the cost of cables increases with increase of output would 
have been still further diminished, within practical limits of copper 
section, but the character of the curves would not be altered, only 
accentuated. ( Spanish lead £15 a ton, labour £3, administration 
£6 a ton.) 
The Current Densities necessary to get the same loss (10 per cent.) 
of power in the 47-mile transmission at the various voltages are :— 
. 40,000 30,000 25,000 20,000 15,000 10,000 
1,000 750 625 500 375 250 amps. per sq. in. 


*From this it follows that (leaving out of account high frequencies 
where there are special advantages for a hollow conductor over a solid one) 
in high-tension work a considerable gain may be made by using aluminium 
instead of copper because the aluminium has a greater diameter by 28 per 
cent., and this gain is the greater for certain sizes and pressures the more 
expensive the insulating material. I owe this suggestion to Mr. Swinburne. 

It is further enhanced by the ease of handling, 50 per cent. less weight 
for equal conductivity, and in cables the difficulties of soldering joints, and 
the irregular tensile strength complained of by Mr. Gavey (Jan. 10, 1901) 
are more easily surmounted than in overhead wires. 
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The Frequency has been supposed chosen very low, so that the | imperative condition to obtain protection. It is also in accórdance 
increased impedance of the conductors may be disregarded for allthe with the log law that the potnts or saw teeth of the lightning 
practical sizes. ards are speciaily effective in puncturing at the selected place. 

Skin Effect.—In the absence of any but meagre evidence to the Were the Board of Trade thickness lowered, the lightning guards 
contrary, the voltage in the insulation next to the conductor is taken | Would have to be placed in oil. 
as being equal to the voltage of the conductor itself, although it, д 47-mile Transmission.—On reference to Figs. 11 and 12 it will 


probably is somewhat lower. be seen that the prices of cables have been worked out for all sizes. 
Shape of Conductors.— These are supposed cylindrical, and free from | The size of cable is represented in square inches first, and then 
points or projections of small curvature. ' expressed in terms of the kilowatts it will carry, and when voltages 


On the above assumptions, the relation between the radius of the | vary from 3,000 to 40,000. The most expensive cable shown works 
copper conductor and the radial depth of insulation is shown in | out at £2,500 per 1,000 vards, and this is, perhaps, not a ridiculous 
Fig. 10, from which it is seen that the thickness of insulation falls at , figure to look forward to in 50 years when we see that the Blue 
first rapidly and then steadily as the conductors get larger and | Lakes Power Company have a transmission 36 miles long in 
larger. Doubling the radial depth by no means allows of doubling | existence at the present moment, where the conductor alone, 


the pressure. | without poles or erection, cost £1,300 a mile.“ Nevertheless the 
Three-Phase or Single-Phase.—Mr. Swinburne worked out the | interest chiefly lies with smaller sizes than this. 
thickness, of insulation for the four methods of transmission —1.e., | In working out this transmission I had begun to take into account 


direct current, and with currents of one, two, and three phases, but Prof. Ayrton's modification of Kelvin's law for economy in con- 
with a fixed weight of copper and fixed current density to be used in | ductors, but this portion of the Paper on “radials” has grown 
all cases, and I think his results should be considered here. І have | immoderately long. So I will assume that, from approximate estimates, 
therefore worked out two tables of 16 and 17 estimates for his cables | it has been decided to waste 10 per cent. of the power in the line. 
on the basis of the constants assumed above.* They show that | Suppose, now, that 10,000 volts has been chosen as a suitable voltage 
three-phase currents allow of more power being transmitted for equal | for the transmission, we see, from Fig. 11, that the cheapest size of 
weights of bare copper in every case (except one which is scarcely cable to use is 37/14, conveying 500kw. ; that is 50 amperes at 
practicable), but in this set of examples they transmit less kilowatts | 10,000 volts, and this gives a copper diameter of 0°28in. In a 
per 1 sterling when insulated and lead- covered. similar way it will be seen that for any voltage there is one particular 

This consideration appears to be in favour of single-phase work | diameter over the copper, or under the insulation, which is cheapest, 
for powers of from 1,500kw. to 5,000kw. at and about 10,000 maxi- | and if 1 want to transmit less power than corresponds to the solid 
mum volts, but it does not follow that single-phase is best. On the | copper, I must use a tube of copper, or in certain cases very easy to 
contrary, with insulated cables considerations of price lead to the | determinet of aluminium, or in a conceivable condition of the metal 
opposite conclusion to Mr. Swinburne's, who found that *' his figures | market a zinc wire. This is more than even the aluminium companies 
broadly showed that the direct and single-phase systems are prefer- | have hoped for. 
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able as far as cost and convenience of insulation go.“ I think he If, however, we want to transmit more power than is allowed for 
would not have come to this conclusion if he could have got estimates | by the cheapest conductor at 10,000 volts, had we not better increase 
for sizes of copper and voltages other than those he proposed. The | the voltage as well as the copper, and if so, how much shall each be 
broad conclusion is not allowable. The single-phase is best with | increased? The answer to this question is given by the bottom 
small copper, cheap insulation, and large voltages ; otherwise, not. curve (Fig. 12) which is tangential to all voltages, and we see that 
This opposite conclusion is derived from the appendix, where | it is much better not to fix upon the voltage irrespective of the rela- 
the sizes of conductors and voltages are different. It would appear | tive prices of copper and insulation upon which that curve is based— 
from this investigation of costs that the best method of transmission | a consideration which із, I believe, somewhat novel. Suppose, for 
and the best voltage may, in the near future, be fixed on the basis of | instance, the power to be transmitted is not 500, but, say, 2,000kw. : 
such estimates as the present, and that for some powers and voltages Fig. 12 shows that the best voltage is 15,000, the best copper section 
single-phase may be aiy and for others three-phase—where ; by an easy calculation is 0:334 sq. in., and the price рег 1,000 yards 
covered cables must be used. £50 expended on such estimates might ol sigle cable is approximately £600. 
easily save £5,000 in cables. It is to be noted that only round wires, There is one interesting coincidence shown by these curves. It is 
lead-covered, and concentric cables have been worked out, as it is that at 10,000, the cheapest conductor is 37/14, namely, the size of 
arduous work to get the radial thickness with irregular-shaped or | the B.I.W. Co.’s Deptford cable ; the radial depth of insulation is 
bunched wires. 4in.—viz., the Board of Trade thickness for that voltage. From the 
The Board of Trade Rule requires that the insulation thickness shall | 14,140 volts maximum I was glad to get corroborative evidence in 
not be less than гїп. for every 2,000 volts. This on large conduc- favour of adopting a gradient of 20,000 volts per centimetre for fibre 
tors would be too great a thickness according to the log law, because | cables in these estimates. N 
it implies a factor of safety of nearly 40, whereas 20 has been found If now we turn to that part of the curve which is (because of the 
to do. On conductors of small radius of curvature, however, it would | cost) entirely beyond o consideration, say 50,000kw. to be 
probably not be thickness enough were it not that with small depths | transmitted 47 miles, this may be effected either : 


— — o ——M——————— 


of insulation most dielectrics are stronger than for great thicknesses, At 40,000 volts the cost per 1,000 yards is £3,650 
consequently at the comparatively low pressures hitherto used no , 20,000 T „ „ 3.500 
inconvenience has been found. „ 25,000 B " „ 2,600 

It is to be noted in favour of the Board of Trade rule that air is „ 90,000 т B „ 2,500 


very much stronger than the Board of Trade limit of thickness; | This last price is at the rate of 11d. per kilowatt per 1,000 ards with 
consequently it becomes possible to introduce an air spark gap for | a 10 per cent. loss in the line on a 47-mile transmission. lf we com- 
lightning arrester of less thickness than the insulation, this being an „ : 


— - — HÀ À € 


* J. Kershaw, Aluminium as a Conductor," I. E. E., Jan. 10, 1901. 
* [The actual tables are given in Mr. O'Gorman's Paper, but are omitted 1 When diameter determined by economy of insulation is only 1:28 times 
here.— Ep. F.) the diameter of copper necessary to carry the current. 
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pare this with what will be admitted to be a more practical case, say 
of a 37/14 cable at 10,000 volts with a 10 per cent. loss in the line 
on a 12-mile tranemission for about 1,840kw., we find that the price 
is £310— viz, more than 3} times as great as the above per kilowatt 
per 1,000 yards of cable, namely, 39d.* In fact, the larger cable is 
the more economical if not the more practical of the two. Its 
diameter is large, of course, being 39in., which is just about the 
largest size a modern lead press can deal with ; nevertheless, 50 years 
may see some such cables made, for already 25,000kw. are generated 
in more than one existing power-house. 


The dotted portion of Curves Figs. 11 and 12.—It is seen that given 
any number of kilowatts to transmit the cheapest оше at which 
to work is given by the lower curve, which is concave downwards. 
But if the pressure is thus fixed, the subsidiary small cables which 
work at the same pressure are apparently „ expensive, as 
shown by the dotted early part of the curve for each voltage. This 
is not the case, however, and that is why those portions are dotted. 
If we do not choose to pay for so thick a radial depth of insulation 
as will keep the maximum stress below 20, 000 volts per centimetre, 
we can work at a less factor of safety and take the consequences. 
These are exemplified by enlarging on one of Mr. Swinburne's 
remarks on Mr. Mordey's Paper on capacities. 
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Radial depth of insulation in стз. 
„Ета. 16.— Curves showing the Potential and Rate of Fall of Potential 
through the Insulation of a 57/14 Cable made up as follows :— 
Nexttocore .. T. .. . 0°055ст. of pure rubber 
Then vi ee oe 0 255cm. of separator : 


Then . ^ 0:84em. vulcanised rubber 
And outside 017em. of Taping 


If a small wire at 30,000 volts is hung in air in a dark room, a 
glow is visible all round it up to a certain radial distance. This is 
the distance up to which the air hes electrically pines ag if its 
“ elastic limit" had been passed. It has not quite broken down like 
a steel bar that is “short,” but like one that bas passed the elastic 
limit and absorbs energy in stretching. The analogy is very super- 
ficial, but the brush discharge absorbs energy, as is well known. I 
would suggest, then, that when the insulation on a cable is so thin 
with respect to the radius of its conductor that it allows of a fall of 
potentiel at a rate greater than, say, 100 kilovolts per centimetre,* 


* In the Deptford transmission the B.I. cable cost is, I suppose, about 
524. per 1,000 yards апа per kilowatt ; the loss of volte in the line is not 
10 per cent. in this case, but if it were 10 per cent, instead of about 5 per 
cent. the cost would still be 26d., or twice and a-half as great as in the 
above transmission of 50,000k w. 

* The disruptive strength of vulcanised rubber found by T. Gray is 470. 
100 is the disruptive strength of most oils. 


it does not neceesarily disrupt and char, but while keeping its other 


physical characters yields to the electric pressure up to a point within 


the insulation, and absorbs energy as a brush discharge does. Unfor- 
tunately, air is the only insulation which has heen investigated under 
these conditions, 

If this is so, the consequence of using cables having a smaller 
dielectric thickness than corresponds to the curves is that ‘energy 
is lost and capital economy made at the expense of the factor of 
safety against disruption. The way to reduce the energy loss to a 
minimum, and to nearly halve the cost of many high-tension cables, 
is to reduce the voltage rp where it is too steep by “ grading” 
эрг conductivity and dielectric strength. 

ig. 14 shows the economy effected by using a “graded” cable, 
although the price of insulation has been taken at double the price 
for the insulation of curve 17. a Me 90 

Fig. 15 shows the economy of doubling the strength of the 
insulation. 

Fig. 16 shows the unequal stresses to which an ordinary 37/14 
high-tension cable may be put if no attention is paid to grading." 
The horizontal line shows what the stress would be if the insulation 
were “ graded ” and the same voltage applied. 


(To be concluded. ) 


BOARD OF TRADE ELECTRIC LIGHTING 
REGULATIONS. 


(Concluded from page 835.) 


Friday, March 22nd. 

This day’s sitting concluded the enquiry. 

Mr. MOON, K.C., speaking first of all on behalf of the Chelsea Company, 
referred to the terms of the proposed arbitration and the suggestion by 
the opposition that the consumer was entitled to some compensation in 
conuection with the lampe. But there was no dispute whatever as to the 
efficiency of the 200 volt lamp. The whole of Glasgow and St. Pancras 
and three parts of the Chelsea consumers were using them, and in these 
instances it was the 100 volt lamp which was only used by the exceptional 
customers. So far as being in the same position, as regards an efficient 
article, as in 1896, when there was no lamp on the market which could be 
used for 200 volts, he said it was now becomiog generally adopted in all 
new installations. He agreed with Mr. Lyttelton that it was even now a 
matter of controversy— not acute, however—not as to efficiency, but as to 
relative efficiency. In other words, whether for the money paid the same 
result was obtained with 200 volts. Prof. Kennedy's evidence as to his 
tests had not been assailed, and added to this there was the evidence of 
Col. Crompton and Mr. Percy Still. Even Mr. Drake had not suggested 


| there were any complaints from the consumers in the Chelsea district. 


Further, one of Mr. Gunyon's tests had shown there was a 200 volt lamp 
which was capable of producing the same efficiency and consumption of 
current as а 100 volt lamp, and there was nothing like the difference 
suggested by Lord Londonderry’s agent, whom he would advise to have 
his meter tested. M. | | 

Mr. CROIS remarked that this had been done. 

Mr. MOON replied tbat then there must be a mistake somewhere, 
because if a certain manufacturer could make good 200 volt lamps then 
why could not others do the same. Of course they could do so. Comin 
to the evidence against him, he thought it somewhat remarkable that а 
manufacturer should send to Prof. Ayrton a number of lamps to test 
unless he had some object in the result of the teste, because a manufacturer 
had the means of testing them himself. It looked as if in thus going out 
of his way to send these lamps to be tested he might possibly have desired to 
show that the 200 volt lamp was not as effective. He merely tuggested 
this and passed it by. The other series of tests mentioned by Prof. Ayrton 
was upon some lamps which had already been used by а consumer and 
which were obviously of bad manufacture. This sort of evidence could 
not stand against that of Prof. Kennedy and Col. Crompton, who had 
actually made long life teats, and therefore the contention of the London 
County Council that they shoull receive compensation on account of the 
inferiority of the lamps was not fair. He was perfectly willing that this 
should be one of the things the arbitrator should investigate and that he 
should give such compensation as he thought fit in each particular case, 
but he objected to апу directions being given to the arbitrator on the 
matter. He wanted open arbitration and no such limits ought to be put 
upon the arbitrator' discretion. The case of a conaumer’s premises 
badly wired in the first place was an instance. If he were paid the whole 
cost of efficiently re-wiring it for 200 volts the company would be giving 
him something in the shape of a good installation for an unsatisfactory 
one. He corrected Mr. Lyttelton’s statement that the companies were 
practically asking for a dispensation of the ordinary law of trespass, and 
maintained he was only asking for the powers given under the Electric 
Lighting Act of 1882. For the Metropolitan Company he did not propose 
to call any witnesses, or make a speech on this company's behalf. This 
was a special case in an a forliort direction, because it was a question of 
changing from bO volta to 100 volts, and not to 200 volts. This change ought 
to be permitted becaute there was nothing to t e said against 100 volt lampe. 

Mr. R. C. GLEN, summing up on bebalf of the Paddington Borough 
Council, in whose district the Metropolitan Company supply, failed to see 
avy difference in this case. He did not suggest that the company was in 
any way unreasonable, but by supporting the change to 20) volts, although 
they did not immediately anticipate the use of this pre-sure tliemselvcs 
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they were asking to be put on a level with those companies that did, and 
во at some future time they could change without any trouble to 200 volts. 
To his mind it was immaterial what the present change on the part of the 
Metropolitan Company might be, the principle was the same. Coming to 
the present application for changing to 200 volts, he said that so recently 
as 1895 the Board of Trade had determined, after full consideration, that 
the consent of the consumer should be obtained. Therefore, it was neces- 
sary to consider what had happened since then, and in doing во he opposed 
the arguments of the other side. It was perfectly obvious that the 
company, finding that supply at the higher pressure would be in 
every way to their own interest—and there being some 200 volt lamps on 
the market which did not exist in 1895— determined to force tbe change in 
their district. A careful review of the evidence made it clear that where 
the change had been made it had been done by a system of terrorism, and 
not taking the consumer into their confidence ; and disguising the fact that 
the consumer could withhold his consent. But when the consumers had 
got to know this, and had stood out, the company put obstructions in the 
way, and now wished to prevent people from exercising their rights. If 
the companies had made this application before changing any consumer, 
no doubt the Board of Trade would have insisted, in view of the large 
number, on compensation to the consumers, but the rights of the few 
were exactly the same as if there were a large number. Even if the lamps 
were practically identical, and thus the consumer lost nothing here, the 
companies admitted that unquestionably they themselves did benefit by 
the change, and therefore why should the consumer not share that benefit ? 
Mr. Moon had referred to Prof. Kennedy's tests, but it was admitted by 
that witness that these lamps were sent to him at his request, and there- 
fore it was a likely thing that the very best picked lamps would be sent. 
The evidence had also gone to show that below 8 c.p. the lamps would not 
stand the increased voltage and retain their proper candle-power, and as 
these small candle-power lamps were largely used, it was quite clear that 
in the event of any change in pressure, special provisions must be made with 
regard to this matter. He quoted the evidence of Lord Londonderry's agent 
as proof that more current was used, to the disadvantage of the consumer 
and as, on Prof. Kennedy's showing, there was more danger of fire, the 
insurance companies were entitled to more ample protection, but at the 
company’s expense. Although the present regulation was a little hard on 
the supplier, he submitted that the London County Council proposal 
should be accepted as it stood as being a very fair suggestion. He thought, 
in view of Col. Crompton’s statement that the companies in days gone by 
had been lax in their inspection of installations, a consumer ought to have 
his installation brought thoroughly up to date, and in this way make the 
company suffer for its past sins. 

Mr. DANCKWERTS, K.C., for the City of London Corporation, 
referred to Mr. Still's evidence as so much stillborn nonsense, especially 
regarding the reduction of loss in consumers’ leads. Prof. Kennedy's tests 
were not made under what he called service conditions, and this witness 
had further stated that the consumer was in no better and no worse posi- 
tion by the change. But the evidence had gone to prove that unless the 
overhauling of the premises was of the most complete, severe, and minute 
character there was a greater risk of fire. Mr. Balfour-Browne had argued 
tbat the consumer should pay for this. But why? The company was 
getting a benefit out of the change, and if this thing were taken before a 
Parliamentary Committee they would not stand the smallest chance, 
and yet Sir Courtenay Boyle was asked to do it. As a matter 
of fact no case in favour of the change bad been made out at all. 


Transformers would be less expensive and inconveniencing to the 


consumer and less injurious to the public. Further stil there was 
а person who had been left out of the arguments altogether, viz , the very 
small consumer, and to suggest arbitration at the consumers’ expense to 
such а man was all nonsense, because he could not afford to do it. If 
there was to be any change—and there was a big "if'"—it ought to be 
made in such а fashion that there was a minimum of occasion for arbitra- 
tion ; in other words, the conditions likely to be prevalent in every case 
must be prescribed hard and fast. Prof. Kennedy had admitted that the 
expense should be borne by the company, and the common thing in such 
cases was to allow full compensation for all damage and something else for 
using violence to the rights of the consumer, which, in this case, he sug- 
gested should be а supply at 10 per cent. less cost than to anybody else. А 
sine qut non was that all damage should be made good, and this ought 
to be done by somebody selected by the consumer, but paid by the 
company. In addition to this the company ought to undertake to 
satisfy the insurance company, in premises where the change had 
been effected that the insurance should continue, if necessary, at the 
company’s expense. The costs of the arbitration should only pe borne 
by the consumer if it were proved that he had been unreasonable, and a 
point he had been instructed to strongly press upon the Board of Trade 
was that in every case where the company insisted on going to arbitration 
they should pay the costs without exception. It was here that the small 
vonsumer came in again, and, as a matter of fact, with very few excep- 
tions, they would all be small cases. If the change in the regulations were 
made, he submitted that these were the only reasonable terms upon which 
it could be done, At the same time, he thought it a wholly unreasonable 
proceeding, and that mattera would be in а better condition by leaving the 
law as it stood at present. 

Mr. ROSKILL, K.C., speaking on behalf of the City of London Electric 
Lighting Co., argued that there was no such thing as a vested right to any 
consumer, He was entitled to no such consideration, aud it would be 
monstrous for a man to be able to blackmail a company about a thing of 
which he was not in undisputed possession. Thus Mr. Danckwerts’ 
suggestion of the 10 per cent. reduction went to the wall. Mr. Danckwerts 
was also quite wrong in saying that no benefit came to the consumer. The 
lamp controversy could be settled by the Doard of Trade, and in the mean- 
time a consumer was absolutely indemnified by the words “of and incidental 


to.“ In the face of Mr. Chamen’s evidence as to the ti oublesome nature of 


motor transformers, it was bad form to urge the use of such machines as 
had been done. With regard to the interests of the small consumer, for 
whom Mr. Danckwerts seemed to have a very affectionate regard, he was 
amply protected by the clause put in by Sir Courtenay Boyle, but the 
suggestion that the arbitration should be carried out under the Lands 
Clauses Act was a direct invitation to every small and large consumer to 
levy conditions upon the company. With the exception of the London 
County Council, Paddington, and the City Corporation, no local authority 
was appearing against the change, and these three particular bodies did 
not represent the consumers. They simply represented themselves, and 
not a single argument had met the contention that this change was right, 
that it was inevitable, and that the clause suggested by Sir Courtenay 
Boyle met in every possible way any reasonable objection to be urged 
against it. 

At the conclusion of Mr. Roskill's speech several protests were made on 
behalf of some London Loroughs, that although they were not actually oppo- 
sing the proposal, they were content to comply with whatever the Board of 
Trade ruled. 

Mr. ROSKILL replied that he was not referring to London, and further, 
that the bodies protesting were not at preaent supplying electrical energy. 

This closed the enquiry. 


CORRESPONDENCE. 
ALTERNATING-CURRENT WATTMETERS. 


TO THE EDITOR OF THE ELECTRICIAN. 


Sm: I have read with much interest the article by 
Mr. C. V. Drysdale on the ‘ Theory and Use of the Alternating- 
Current Wattmeter, in your issue of last week. Mr. Drysdale 
appears to put the whole problem in a more practical way 
than I have seen before. I have not had time to go through 
all his arguments in detail, but they look to me to be on the 
right lines. 

With regard to Mr. Drysdale’s reference to my own work 
on alternating-current measurements, which has chiefly been 
by the use. of electrostatic instruments, I founded my work 
all along on the reasons which Mr. Drysdale gives, viz., that, 
** The electrometer method theoretically should be the method 
par excellence, as it is free from inductive error, and can be 
used with special convenience on high-voltage circuits." I 
would, however, add to this the important points that electro- 
static instruments can be calibrated, and their readings 
can be reproduced with permanent known voltages more readily 
and with simpler means than instruments of the dynamometer 
type, and also that they can be made direct-reading. As 
Mr. Drysdale says, there are difficulties in using electro- 
static instruments, and till both methods were thrashed out 
further, I have always felt great hesitation in strongly 
advocating one system as against the other. What I have 
done is this, believing, as Mr. Drysdale says, that the electro- 
static system was theoretically the best, and also that the 
possession of electrostatic instruments such as are required 
for this work would be useful in other electrical departments, 
I have for a number of years, and more especially during the 
last four or five, been steadily plodding along investigating 
the actions involved in electrostatic instruments and trying 
to improve them in detail and get over various objectionable 
points. I have also tried, and I think with some success, to 
work out a comprehensive system of alternating testing 
founded on the use of such instruments. This I think 
I may fairly say I have done now, and I believe for most 
work it is better and handier than a dynamometer system. 
If Mr. Drysdale would like to call on me I should be happy 
to go into the matter with him and show him exactly what 
I have achieved. 

The Paper which I read in Paris I am now having reprinted 
in full in English, and if anybody who is interested in theso 
matters would care for a copy I should be happy to send him 
one. This will explain many points. As regards the rest of 
the fundamental questions which arise in the use of electro- 
static instruments, I have, I believe, now worked these out 
one by one, and as I have done so I have written the best 
account and explanation of them which I could; these 
disjointed memoranda have been laid aside one by one, but 
press of business has so far prevented my bringing 
them forward publicly, the more especially as to get them 
properly understood I think it is necessary that someone 
should write a small book on the subject.— Yours, &c., 

London, March 19. G. L. ADDENBROOKE 
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WIRELESS TELEGRAPHY. 


TO THE EDITOR OF THE ELECTRICIAN. 
(Translation) 


Sır : Before removing tho air-wires of the tbreo stations at 
Antwerp, Malines, and Brussels, I made a final experiment on 
the 20th inst. on the employment of alternating currents. A 
very violent tempest which raged at Antwerp tore down the 
stays supporting the air-wire on the tower of Notre Dame, so 
that the air-wire presented a succession of bends and kinks, 
and had become hooked round several of the projections of the 
tower. The conditions were thus very unfavourable. But it 
is an ill wind that blows nobody any good, for I had а certain 
proof that the employment of alternating currents is preferable 
to the employment of Hertzian currents. In faot, of all the 
signals transmitted from Antwerp, using the oscillator, no 
single one was received at Malines; whilst all the signals 
transmitted from the same station, but utilising alternating 
currents, reached the relay station at Malines and were all 
sent on to Brussels. 

To sum up, I merely verified the phenomena discovered by 
othera,—phenomena which had passed by almost unnoticed. 
In 1885 my fellow-countryman Calzecchi-Onesti discovered 
the effect of alternating currents on metallic filings. In 1891 
Edison patented a system of wireless telegraphy in which trans- 
mitters produced nothing but alternating currents In my 
experiments of the 20th inst. I therefore applied to the receiver 
the discovery of Calzecchi-Onesti and to the transmitter the 
idea of Edison.— Yours, &., E. Guarini. 

Brussels, March 24. 

‚ [We have also received a letter from Lieut. Poncelet object- 
ing to the criticisms on M. Guarini's experiments in our last 
issue. He considers that the object of the experiments was 
actually attained, as signals transmitted from Brussels were 
successfully received at the repeater station and re-transmitted 
by the apparatus to Antwerp. So far as we can gather from 
Lieut. Poncelet's letter, during the last days of the experiments 


M. ay те occurred in the receiving рагі of the repeater. 
— р. . 


THE ALLEGED DECLINE OF BRITISH COMMERCE. 
TO THE EDITOR OF THE ELECTRICIAN, 

Sır: The bogey of “Made in Germany," and the 
reiterated cry that British commerce is being worsted in every 
market of the world lead me to ask for a little space in your 
columns to place before your readers one or two reasons why 
they need not give way to feelings of despair or even despon- 
dency over the situation. By the articles which are published 
from day to day in newspapers and magazines, our foreign 
trade is made to appear decadent, while that of Germany and 
America is shown to be as rapidly growing. Give а dog a 
bad name and hang him“; tell the w hols world day by day that 
the Briton is a degenerate, and that his German and American 
rivals are cutting him out, and the prophets will bring about 
the fulfilment of their own forebodings; merchants and manu- 
facturers will become discouraged, and capitalists will look 
abroad for more promising fields in which to invest, and then 
we may write Ichabod” over the gateways of our custom 
houses. A great number of writers take it for granted that 
Germans and Americans have made relatively far greater 
progress than Britons during the past 20 years; indeed, 
the opinion of some of the authorities in the symposium on 
this subject, held in a monthly review this month, clearly is, 
that Britain has lost its supremacy in the field of foreign 
commerce, and that it has fallen into a second or third place, 
behind Germany or America. I have seen enough of German 
and American factories and institutions to fill me with respect 
for them, yet I have felt no uneasiness concerning our own 
prospects. It may be all very well to attempt to spur on the 
British manufacturer to greater endeavour by warning him of 
what his rivals are doing, but exaggeration, and in many cases, 
false statements, are not justifiable. 

With your permission, Sir, I would like to lay the following 
broad statement of facts before your readers, so that they may 
draw their own conclusions, from official data. The annual 
gross exports of merchandise from the United Kingdom, 


Germany and the United States, as given in the statistical 
abstract of the Board of Trade, divided among the inhabitants 
of the respective countries, during the period from 1879 to 
г, split up into three equal terms of seven years, is as 
ollows :— 


| Ger d 
United Kingdom.| Germany. U.S.A. тену ап 
Periods. . Total exports | Total exports, Total exports TS mpm 
| per capita. per capita. | per capita. wa B 3 
1879 to 1885! 288 4 1 £417 5 | £3 2 2 £719 7 
1886 to 1892 8 011 4 8 4 214 1 7 2 5 
1893 to 1899 7 9 0 3 12 2 218 9 6 19 11 


| 


The above decreases are due to the fall in value of late 
years, the actual volume of trade has, of course, greatly 
increased. Besides showing that the Briton is doing more, 
man for man, than his two great rivals combined, the above 
statement proves that he is increasing his lead. In the fore- 
going the export business only has been taken into account, 
and, moreover, no credit has been claimed for the great 
preponderance of the British shipping and financial interests, 
in which this kingdom is facile princeps. 

Thanking you in anticipation for the space granted me in 
your influential columns.—Yours, &0., 


Royal Statistical Society’s Rooms, 
London, W.C., March 25. 


Gero. J. S. BROOMHALL. 


PARLIAMENTARY INTELLIGENCE. 


BOURNEMOUTH CORPORATION BILL. 


On Monday the bill promoted by the Corporation of Bournemouth 
came before the Select Committee of the House of Lords presided over 
by Lord Stanmore. | 

Mr. PEMBROKE STEPHENS, K.C., for the promoters, said he would 
deal first with the tramway proposals under tbe bill. By the act of last 
year the Corporation had power to construct & number of tramways, and 
No. 1 tramway in the present bill was an additional line as an alternative 
route on a portion of the main line route through the borough. No. 2 
was а short line of tramway to connect two already authorised linee, and 
No. 5 was an extension of an already authorised line into the district of 
Winton. The local authority of Winton was in favour of Bournemouth 
making the line. No. 4 tramway was for the purpose of giving access to 
the generating station, for which powers were asked in the bill. The Cor- 
poration were already empowered to supply electricity for public purposes, 
and under the Tramway Order of 1900 were authorised to construct and 
work by electricity their tramways. There was a small generating station at 
present in existence, but it was entirely insufficient to meet tbe present needs. 
The petition of the Poole and District Traction Co. against the bill, sub- 
mitted that it was inexpedient that the Corporation should be authorised 
to construct the Winton branch as the petitioners were willing and anxious 
to extend their system to that place. The petitioners als» complained 
that the effect cf the Winton extension would be to increase the number 
of cars which the Corporation would be entitled to run over the company’s 
lines under the provisions of the Act of 1900 ; and that if the Corporation 
were granted the powers now asked for, the company should be allowed 
running powers over the Winton line. Last year when the Traction 
Company tried to get into Bournemouth the Corporation came forward 
with a bill of their own, and the matter was thoroughly threshed out. 
Parliament granted the Corporation powera for all the tramways asked 
for, but as the Traction Company had laid great stress upon the inconve- 
nience which would result if the Corporation did not carry their scheme 
into effect, Parliament sanctioned the company's line into Bournemouth 
up to a certain point ón condition that power should drop if the Corpora- 
tion constructed their lines within two years. Parliament also acceded 
to the demand of the compauy for through cominunication over the Cor- 
poration lines from the Christehurch to the Poole side, giving as an equiva- 
lent to the Corporation running powers over the outside pieces of lines 
belonging to the company. 

Mr. MOON (for the Traction Company) said the company offered tha* 
arrangement, it was not imposed. 

Mr. PEMBROKE STEPHENS said it had been found necessary to 
widen certain streets, and to construct loop lines to relieve the traffic, and 
it was for this reason that it was now proposed to nearly double the cost 
of last year's undertaking. The question was how did these proposals 
injure the outside tramway company. Не submitted they had no locus, 
and should not be heard. Their’s were merely local tramways with per- 
mission to pass through the borough. The contention of the company 
amounted to this : that they, having got these running powers, the Corpora- 
tion were never to put in any junctions. If the company ceased their 
opposition the Corporation would be willing that they should have running 
powers over No. 1 tramway. 

Mr. MOON said his clients were owners of the Poole tramway and the 
Christchurch branch. The Bournemouth Corporation had always resisted 
tramways in the borough until 1900, and had refused to permit any tram 
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way to enter the borough. In 1889 the Light Railway Commissioners passed 
а line from Poole to the Hotel Metropole, Bournemouth, but the Corpora- 
tion refused their sanction, and the light railway was stopped at the 
boundaries of the borough. Last year the company promoted a tramway 
from Christchurch to the Hotel Metropole. In that case, as the standing 
crder provided that the dissent of the local authority should. only apply 
when two-thirds of the proposed line was witbin its area, the bill came 
before Parliament, and it was admitted that it was undesirable there 
should be a break at the boundaries of Bournemouth. If the additional 
line now asked for to Winton were sanctioned the Corporation would have 
increased running powers over the company's lines because there would be 
a fresh stream of traffic brought on to them from Winton. The Corpora- 
tion would be taking advantage of the power they got last year to carry 
over the company's lines a traffic which was not then contemplated by 
either party or by Parliament. If these powers were granted the com- 
pany ought to have something in return, and what they asked for was 
through running powers to Winton over the proposed new lines, but not 
running powers over the avhole system of the Bournemouth tramways. 

Mr. PEMBROKE STEPHENS said before the company could get to 
Winton they must pass over the Bournemouth Corporation's authorised 
line, and that they had no power to do. The Poole line was made, the 
Christchurch line was not made, and the Corporation's lines were being 
proceeded with as fast as possible. 

The Committee decided that the Traction Company had a locus standi. 

Mr. LACEY, C.E., said he was consulting engineer to the Bournemouth 
Corporation. The effect of the running powers given to the company by 
Jast year's act was such as to necessitate the duplication of the tramway 
line through Bournemouth. Therefore the proposals now made were the 
effect of the powers the Traction Company obtained last yeer. The 
doubling of the lines over which the company had been given running 
powers would cost the Corporation line £25,000 or £30,000. It would be 
a serious matter if the company were to be permitted to ask for more 
every time an extension was made by the Corporation. 

Mr. MOON contended that if the Winton line had been before Parlia- 
ment last year running powers would have been granted to the company 
on reciprocal terms. 

The Committee found the preamble proved so far as the tramways pro- 
posed were concerned, and ordered that the Traction Company should 
have running powers over the Winton lines as well as the loop line 
proposed. 

in dealing with the petition of the Bournemouth and Poole Electric 
Supply Co., 

Mr. PEMBROKE STEPHENS said the petitioners took exception to 
clause 12 of the bill dealing with lands for the new generating station ; 
clause 51, by which local authorities adjacent to the borough or along the 
route of any tramway worked by the Corporation might be supplied with 
energy subject to the approval of the Board of Trade ; and to clause 32, 
authorising the supply of energy to any tramway company authorised to 
construct lines under the Light Railway Act, With regard to clause 12, 
the present generating station was not large enough to 1neet the needs of 
the borough for tramway and electric lighting, and therefore a larger one 
must be erected. The petitioners were only afraid that the station would 
be so convenient and so large that their business would be damaged. lu 
regard to clause 31, its powers could only be exercised with the sanction of 
the Board of Trade. What was sought was that the Corporation having 
its own systein for its own cars should have power to supply anybody who 
might require electric power. 

Mr. LACEY, C.E., having spoken in support, 

Mr. BALFOUR BROWNE, К.С. (for the Bournemouth and Poole Elec- 
tric Supply Co.), said Bournemouth had at present no power to supply any 
private individual with electricity, but the Corporation were now seeking 

owers to enable them to compete with his company. 

Mr. PEMBROKE STEPHENS said they did not seek to supply private 
lighting at all. 

Mr. BALFOUR BROWNE said if anyone offered and had power to 
supply for electric lighting, then Bournemouth would be able to supply 
them with power in bulk, which would be competition with his company. 
He aeked the Committee to reject this portion of the bill as interfering 
with his company. Outside London competition in electricity was not 
allowed, and in London the competition was between companies and not 
between companies and local authorities. 

The Committee ultimately decided that clauses 31 and 52 should not 
stand part of the bill. 

On Wednesday the Committee dealt with the clauses of the bill, when а 
new clause was brought up on behalf of the Corporation to give effect to 
the decision of the Committee in regard to the granting of running powers 
to the Poole and District Electric Traction Co. over the direct Winton 
line. On behalf of the Traction Company running powers were also asked 
over а divergent line towards Christchurch, but this the Committee 
refused to grant. 

On Tuesday the Committee, after consideriog the remaining portions of 
the bill, passed the preamble. 


UNDERGROUND RAILWAYS IN LONDON. 


In the House of Lords, on Friday last, it was resolved that a Committee, 
consisting of the Earl of Lauderdale, the Earl of Rosse, Viscount Knuts- 
ford, Lord Windsor and Lord Herries be appointed to join with a Com- 
mittee of the House of Commons to consider and report :— 

1. Whether the lines of route for underground railways in and near 
London, proposed by bills which have been or inay be introduced during 
the present session, are best calculated to afford facilities for present and 
probable future traffic ; and, if not, what modifications of those lines of 
route are desirable. 

2. What special provision, if any, should be made for the protection of 


owners, lestees and occupiers of properties adjacent to underground rail. 
ways from possible damage and annoyance. | 

5. What special terms and conditions, if any, as to construction and 
working, should be imposed upon the promoters of these lines. 

4. Whether any, and which, of the schemes proposed by the ssid bil's 
should not be proceeded with during the present session of Parliament. 


KING'S NORTON AND NORTHFIELD TRAMWAYS 
BILL. 


Discussion on this bill was resumed by the Select Committee of the 
House of Commons presided over by Lord Stanmore. The District 
Council seeks powers t» construet electric tramways on the overhead 
trolley system to connect the district with the Birmingham tramways. 

The Committee decided that the preamble of the bill was proved except 
for the part known as the Middleton Hall-road line. The promoters of 
the bill reserve the right to carry their tramway by an alternative route. 
The Committee decided to limit the borrowing powers of the Council 
under this scheme to a sum to be specified in the bill, and subject to the 
approval of the Local Government Board. 


WIRELESS TELEGRAPHY IN THE NAVY. 


In the House of Commons, «n Tuesday, in reply to Sir J. Leng, 
Mr. ARNOLD-FORSTER said the Ophir,” the vessel carrying the Duke 
and Duchess of York on their Colonial tour, was not fitted with wireless 
telegraph apparatus. Wireless telegraphy had been in use in the navy for 
some time, and it was not expected that any special information would be 
derived from the operations conducted by the cruisers accompanying the 
* Ophir,” or that any report upon the subject would be of value, Thirty - 
six ships in the navy were fitted with wireless telegraph apparatur, 
and arrangements were in progress for similarly equipping other ships of 
the fleet. 


LEGAL INTELLIGENCE. 


London County Council v. Metropolitan Blectric Supply 
Co. (Ltd.). 

This case was before Mr. Justice Farwell on the 22nd inst. on a motion 
by defendants that under sec. 4 of the Arbitration Act, 1889, all proceedings 
might be stayed. 

Mr. BALFOUR BROWNE, K.C., for the motion, said that the matter 
in dispute arose out of the London County Council Improvements Act, 1899, 
under which the Council got leave t» make а thoroughfare from Holborn to 
the S:rand. The Metropolitan Electric Supply Co. had one of their great 
generating stations in Sardinia-street and opposed the bill under wbich 
the Council obtained their powers. The company said that if the Council 
stopped them in working for a single day all their customers would have to 
get their electricity elsewhere, and they would lose them. Accordingly a 
clause жаз inserted in the Council’s special act securing the com- 
pany's continuity of supply. The company ssid they did not so 
much want compensation for the taking away of their property 
as that they should be secured in giving a continuous supply of 
current. Under the section of the Councils Act of 1899, referred 
to, it was provided that the Council should pay or secure to the satis- 
faction of the company a sum equal to the cost of erecting a new 
generating station upon another site with new plant, capable of generating 
and supplying electrical energy to an output of not less than 4,000kw., the 
Council to pay the company all costs, expenses and damages incurred on a 
failure by the company to carry out its contracts. It was provided that 
all disputes should be settled by arbitration, and that the Council should 
not enter upon and take any part of the existing site of the company’s 
station until the expiration of two years after they had provided, at their 
own expense and vested in the company, а ste clear of buildings and avai!- 
able for the erection of a new generatiog station. The Council gave the 
company a site, and had to give the company time to erect a generating 
station upon it. There had been negotiations with regard to the clause 
as to the capacity of the new plant, and it appeared from the writ 
the Council had issued that they had misunderstood the company’s 
contention as to this capacity, as the company had never asked to 
have a plant provided capable of an output of more than 4, OOOk w., 
but one capable of producing not less than 4,000kw. It was a 
matter for arbitration to determine what machinery would secure to 
the company that output. He contended that arbitration was the proper 
proceeding to decide the point in dispute. The company had appointed 
Sir F. Bramwell as their arbitrator. He did not know who had been 
appointed by the Council, but his submission was that the two arbitrators 
were capable of deciding the matter. Of course the onus was upon the 
Council to show that the matter was one for the Court of Chancery to hear 
and determine. The arbitration was pending. It seemed to counsel that 
if his lordship had to decide thie question the expense would Ъз added to 
considerably as he would have to hear expert evidence of what a plant 
capable of supplying 4,000kw. was. 

His LORDSHIP said it se- med to bim that all that was referred to the 
arbitration was the amount of compensation. 

Mr. BALFOUR BROWNE saii he asked that the action should be 
stayed until the arbitration had been disposed of. 

His LORDSHIP said it might be the more expensive to do as counsel now 
suggested. 

Mr. BALFOUR BROWNE asked if his Lordship would have the case 
heard at once’ | 
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His LORDSHIP. said he could not decide the case without expert 
evidence, and thought that two great bodies like plaintiffs and defendants 
should be able to determine on the best course to pursue. If both sides 
could get their evidence together he would be willing to take the case 
before Easter. | 

Mr. BUTCHER, К.С., for the Council, said it was in the interests of his 
clients to proceed with the case at once, as they wanted to make the street. 
The company had two years from the time they got the site. It certainly 
was a case in which the question ought to be decided at once. His clients 
could be ready the week after Easter. 

Mr. BALFOUR BROWNE eaid the question of 1,000kw. might mean 
£50,000 or £60,000. It might, of courae, mean that his clients would have 
to go to the House of Lords. He thought the better plan would be for 
his Lordship to stay the action until the arbitration was heard. He had 
power to do it under the Arbitration Act. 

In the result it was arranged that his lordship should take the case on 
April 24 with oral evidence. 

His LORDSHIP (to Mr. Balfour Browne) : The expert evidence is as to 
what plant is necessary for you for your supply. 

Mr. BALFOUR BROWNE: Yes. 

His LORDSHIP : You must have arbitration, but you may not think it 
worth while to proceed with it. 

Mr. BALFOUR BROWNE said that might be во. 


Brentford District Council v. the London United Tramways. 


This case came before Mr. Justice Farwell yesterday, and was an action 
claiming that in accordance with the true construction of the United 
Tramways Acts, 1898 and 1899, the defendants were not entitled to com- 
тепсе the construction of tramway No. 7 of their system on lands within 
the plaintiffs’ district until they had complied with the requirements 
imposed upon them by the provisions of the Tramway Act of 1870, and 
for an injunction to restrain defendants from excavating the soil or inter- 
fering with the surface of a certain highway, and from using that road or 
any part for the of a tramway. 

т. BUTCHER, K.C., for the plaintiffs, said that the first point to be 
decided was whether or no defendants, before they broke up the road 
and put in the mains they proposed to lay down, were bound to widen 
it. lt was admitted that the defendants had not yet taken any steps 
to do that. The second point was whether—assumipg plaintiffs were wrong 
on the first point—defendants had given a regular notice before they com- 
menced or endeavoured to break up the street? Defendants alleged that 
they were not bound to give any notice. The question'of notice was not a mere 
technical matter at all, because he should call evidence tbat along this road 
the defendants proposed to break up and lay their mains at a certain depth 
there were a very considerable number of drains communicating with main 
sexer. If the defendants were allowed to go and break up the streets and 
Jay mains to any depth they liked, it might be a serious matter to plaintiffs. 
The notice that the defendants had given the plaintiffs did not give them 
any information as to what depth it was proposed to lay the mains, nor 
how they proposed to avoid touching drains and sewers. It appeared that 
in 1898 plaintiffs gave defendants notice of their intention to oppose 
defendants’ bill authorising the construction of the tramways, as they 
considered it would interfere with their rights. On March 1, 1898, an 
‘agreement was come to between plaintiffs and defendants, the effect of 
which was that plaintiffs abandoned their opposition to the bill in con- 
s-deration of defendants granting them certain concessions. In substance 
the provisions of the agreement were inserted in defendants’ special 
act. The whole question in dispute turned upon the construction of this 
agreement and the special act of the defendant company. 

The case for the defendants was that what they were doing was merely 
laying down an electric cable for the purpose of feeding the lines already 
constructed, and that this did not form part of the construction of tramway 
No. 7 at all, and that such notice as had been served by them upon 
plaintiffs was a sufficient compliance with the Act of 1870. The defendants 
further said that their mains were made of such flexible material that 
they could easily avoid touching the sewers and drains. 

At the c*nclusion of the arguments his Lordship, in giving judgment, 
came to the conclusion that what the defendants were doing was for the 
purpcse of bona fide supplying electric power for the purposes of their 
several authorised tramways running north and south, and although it 
might be possible to ure that electric energy for the purposes of tramway 
No. 7 when completed, the mains were not laid for that purpose. He 
decided that defendants were quite within their rights in doing what they 
had done, and that they had, on the point as to notice, satisfied the 
requirements of sec. 51 of the 1870 Act. "The action therefore failed, and 
must be dismissed with costa. 


Barlow Bros. v Robert Jay. 


Mr. Justice Lawrance and a jury, on Tuesday and Wednesday, heard 
an action to recover the priceof certain electric lighting work done on ihe 
defendant's premises and for damages for breach of contract. The defence 
was that the defendant was induced t» enter into the contract by mis- 
representation on the part of the plaintiffs. The plaintiffs were Barlow 
Bros. & Co., electrical contractors, Shaftesbury-avenue, London, and the 
defendant a jeweller in Essex-road, Islington, London. 

Mr. FOOTE, K. C., for plaintiffs, said defendant employed plaintiffs to 
do the work, but the defence raised was that the plaintiffs induced bim by 
fraud to enter into а contract by representing to him that the current 
neceseary for the complete lighting of his premises could be obtained frcm 
the Islington Vestry, that the plaintiffs at the time were informed by the 
engineer to the Vestry that the Vestry was not able to supply the 
neceesary current, and that the plaintiffs fraudently concealed the said 
facta from the defendant. According to his instructions, a more impudent 
charge of fraud was never made. Mr, Jay was negotiating with the Vestry 


for the electric lighting of his premises long before plaintiffs were em- 
ployed. He obtained full information from them, and at the time knew 
exactly what power they had to provide current. There was no founda- 
tion for the allegation that plaintiffs had ever concealed or misrepre- 
sented anything. The work began as far back as Sept., 1899, when, at 
defendant's request, plaintiffs gave an estimate of £123, and finally agreed 
to do the work for £117. 10a. The installation was to be for 200 16 c.p. 
lampe. Before the work was completed defendant was informed that the 
Vestry would be unable to supply all the current required, and he refused 
to allow the contract to proceed, though plaintiffs told him he could use 
8 c.p. instead of 16 c.p. lamps until the Vestry was able to supply more 
current, when the lamps could be changed. 

Mr. WALLACE, K. C., M. P., for defendant, said plaintiffs were instal- 
ling the electric light for other people in defendants’ neighbourhood, and 
heasked whether it would be possible to get а supply of electricity from the 
Vestry. Mr. Barlow told him that he could, and upon that assurance he 
entered into the contract. It was a fact that other tradesmen were unable 
to get more than half the supply they required, and plaintiffs were aware 
of the fact; they were in communication with the Vestry on this very 
subject. Plaintiffs, in full possession of this knowledge, went on fitting up. 
Counsel further contended that if the plaintiffa were entitled to payment 
at all, the work done and materials used were not worth more than £25. 

The jury found for plaintiffs for the whole of the account charged— 
£90. 11e. 9d.— and judgment was given accordingly. 


London Electrical Cab Co. (Ltd.). 


The petition for the compulsory winding-up of the London Electrical 
Cab Co. (Ltd.) was before Mr. Justice Wright on Wednesday. 

Mr. COUNSEL, in support of the petition, said the case was before his 
lordship in October last, and he now had the report of the receiver, which 
stated that efforts had been made to procure a puichaser of the licences 
wbich formed the assets of the company, but up to the present an offer 
of £25 was all that had been suggested. "The nominal capital of the com- 
pany was £150,000 in £1 shares, and 101,331 shares had been issued. 
There were also £15,000 debentures. The company was promoted by the 
Traffic Syndicate (Ltd.). 

. His LORDSHIP : The official receiver's report shows that there are no 
assets. 

Mr. COUNSEL said unless assets could come from the winding · up there 
would be none. . 

His LORDSHIP : Then it is of no use applying for a compulsory order, 

Mr. COUNSEL then said he asked that the petition should stand over, 
with liberty to apply. | 

His LORDSHIP said he had decided on the merits, and there were no 
misfeasance assets to come in, and the receiver had satisfied him that there 
were no tangible assets. The petition would therefore be dismissed with 
costs, but if Mr. Counsel made a fresh application founded on material he 
would bear it. There had been charges of fraud insisted on, and therefore 
he should allow the costs. 


Manchester and Liverpool Electric Railway Syndicate (Ltd.) 
v. Cavendish. | 


This case was in the list for hearing before Mr. Justice Channell on 
Tuesday, but upon being called it was stated that it had been settled, and 
that there would be judgment for the plaintiffs Judgment accordingly. 


Watson v. Hartlepool Electric Tramway Co. 


At Durham recently an action was tried before Mr. Justice Kennedy 
and a special jury, in which the plaintiff, Mr. T. C. Watson, sued the 
defendant company for damages for personal injuries sustained whilst 
travelling on one of the company’s electric tramcars. Plaintiff's case was 
that in June, 1899, he was a passenger on one of defendants’ care, and 
was passing under Throston Bridge, close to which place the double tiack 
lines of the tramway route converged, and as the two overhead trolleys 
wires from which electric current was obtained for the service were both on 
the same side of the road, any attempt ор the pat of the driver of one car to 
pass another caused the spring frame of the trolley pole to protrude over the 
top guard of the inner car. The car upon which plaintiff was travelling 
stopped near the converging loop of line, when another car came alot g 
and ran past at & good speed. Plaintiff, who was standing on the top ot 
the first-mentioned car, was engaged in conversation when he was struck 
on the back of the head by the projecting epring frame, and knocked over 
the end of the cer, falling into the road on his head. He was picked up 
unconscious. He was confined to his bed for 16 weeks, and the injury to 
his brain rendered his removal to an asylum necessary. Counsel for the 
plaintiff was unable to call his client, as, owing to the injury, his mind was 
& blank in regard to the whole occurrence. 

The defence was that plaintiff had contributed to the accident by 
sitting on the rail at the top of the car or by leaning back over the rail. 
Defendants further denied negligence. 

After hearing the evidence the jury found for the plaintiff for £1,162 
and costs, and judgment was given for this amount. 


Obstructing Electric Tramways. 


The magistrates at Bolton were engaged p ecently in hearing an action 
of an unusual character, in which a brewer's drayman named Turner was 
charged with obstructing the electric tramways. The summonses, four in 
number, were issued at the instance of the Bolton Corporation, who were 
represented by Mr. Langdon, who said the action was brought under вес. 50 
of the Tramways Act, 1870, which provides that an offence is made out if 
any person, without lawful excuse, wilfully cause an obstruction to any 
carriage using a tramway. He submitted that the term “lawful excuse ' 
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meant if the defendant had a right to do it. Evidence was called to show 
that defendant was in charge of а dray belonging to his employers, Messrs. 
J. Sharman & Co. (Ltd.), brewers. The dray was drawn up outside the 
“ Bridge Inn," Bolton, when the 8:35 Tonge Moor electric car was about 
to pass. The car was unable to pass because of the dray and also by reason 
of certain empty barrels which were standing on the tram lines Five 
cars became obstructed, and the dray was not removed for 32 minutes. 
When expostulated with Turner said he had received orders not to move, 
and that if he did move he would lose his situation. 

Mr. SUTTON, for the defence, contended that it was the Corporation 
who were obstructing, and uot his client. He questioned the jurisdiction 
of the magistrates to try what he convended was a question of right which 
should be tried in the Chancery Court, but the magistrates decided that the 
question of right was not such as to oust their jurisdiction. Counsel then 
urged that the Corporation had laid the tramway 14ft. nearer the “ Bridge 
Inn" than they had any right to do. There had been no suggestion 
of obstruction before the electric cara were run, and Bridge-street was the 
only way by which the brewery company could unload barrels from 
their lurries. 

Mr. WINDER (the magistrates’ clerk) asked the magistrates to deal 
with the question whether the lurry was kept in the street for а longer 
time than was necessary, but the magistrates failed to agree, and the case 
was adjourned for а fresh bench of magistrates. 

Ultimately three of the summonses were dismissed, but without costs, 
and in the case of the fourth the magistrates found defendant guilty, and 
imposed a fine of £5 and costs. 


Maxwell v. British Thomson-Houston Co. 


At the West Riding (Yorks.) Assizes, on Wednesday, before Mr. Justice 
Kennedy and a special jury, Miss Agnes Maxwell sought to recover damages 
for personal injuries from the British Thomson-Houston Со. (Ltd.). 
Mr. E. Tindal Atkinson, K.C., and Mr. A. P. Longstaffe were for plaintiff ; 
Mr. S. C. Macaskie, K.C., and Mr. Н. Marahall for defendants ; and 
Mr. Scott Fox, K. C., and Mr. А. W. Bairstow, for Messrs. R. W. Blackwell & 
Co. (third parties), sub-contractors under defendants. On June 10, 1899, 
plaintiff was a passenger on the top of a horse-car in Cookridge-street, 
Leeds, and workmen were engaged in erecting the apparatus in connection 
with the electric tramways. The iron bars on a derrick extended over the 
tramway, and the danger was not observed until the car was driven under- 
neath the bars. These came in contact with & number of passengers on 
the car, including plaintiff, who was struck in the throat and rendered 
unconscious. 

Counsel said the parties had agreed as to the amount of damages (£850), 
and the only question for the jury was that of liability, including the 
question as to the liability of the third party, the contract having been 
sublet. This latter question was, however, to be tried in London. 

Defendants attributed the accident to negligence on the part of the 
driver of the tramcar. 

His LORDSHIP said the jury had to say whether there was any want 
of reasonable care in the use of the derrick which caused the accident or 
materially contributed to it. 

The jury answered in the affirmative, and on that finding counsel for 
plaintiff asked for judgment. 

Mr. MACASKIE urged that defendants were not responsible in point of 
law for those in charge of the derrick, as they were the servants of a sub- 
contractor, and therefore the action was wrongly brought. 

Mr. TINDAL ATKINSON held that defendants, having established 
a duty, could not get rid; of their responsibility by delegating it to another 

erson. 

His LORDSHIP found that defendants had been properly sued, and 
gave judgment for plaintiff. 

Stay of execution for seven days was granted. 


Heath v. Gascoigne. 


On Wednesday Mr. Justice Ridley and a jury heard an action for 
slander brought by Mr. Ernest C. Heath, electrician, against Mr. H. T. 
Gascoigne, manager of the Avondale Hotel, London. Plaintiff was 
employed in doing electrical work at the hotel and charged defendant with 
having accused him of stealing a switch, whereas plaintiff stated that he 
had merely removed a switch from one part of the hotel to fix it in 
another part, and had put up a new switch in the place of the one removed. 
Defendant denied having charged plaintiff with theft, and as an alternative 
pleaded privilege. 

The jury awarded plaintiff £40 damages, and judgment was given 
accordingly. 


Electric Tramways in Canada.—The statistician of Canada 
has compiled some interesting figures regarding the 84 elec- 
tric railways of the Dominion. During the year ended 
December 81, 1899, 630 miles of track were used, and the 
total number of miles run by cars was 29,646,847. Passengers 
carried numbered 104,033,659, which was equal to carrying 
every man, woman, and child in the Dominion 20 times. 
Compared with the previous year, the number of passengers 
increased nearly 9,500,000, and the number of miles run over 
1,000,000. The amount of paid-up capital invested in electric 
railways is $21,700,000. 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
— — 
APPOINTMENTS VACANT AND FILLED. 


The British Electric Traction Co. require а manager to superin- 
tend the erection of 7 miles of overhead construction for electric 
tramways in Scotland. See advertisement. 

Belfast Gas and Electric committee require an engineer-in-charge. 
Applications to the city electrical engineer (Mr. Victor A. H. 
McCowen). See advertisement. | 


The electrical engineer to the Wimbledon District Council 
(Mr. F. Barnes Spencer) has а vacancy for an articled pupil. See 
advertisement. 


A mechanical and electrical draughtsman is required at the 
Lancaster Corporation electricity works, Applications by April 1. 


Mr. H. Mozley has been appointed manager of the Burnley 
Corporation tramways at £350, rising to £400 per annum. 


Mr. Charles O. Dawson has been appointed electrical engineer by 
the Bridlington Council to take charge of the electrical plant at the 
Royal Prince's-parade, Bridlington. 

The London County Council received 112 applications for 
the post of resident foreman at the electricity generating station 
for the lighting of the Victoria Embankment and Westminster 
Bridge. ‘The Highways committee recommended that Mr. К. 
Simpson be appointed, and the Council approved. 


Mr. W. E. Halton has been appointed chief superintendent of 
telegraphs at Manchester. Mr. Halton joined the service of the 
Electric and International Telegraph Co. in 1860, and, after the 
transfer of the telegraphs to the State, was appointed a technical 
officer. For several years he has been in charge of the special Prees 
arrangements of the Manchester district. 

Mr. Louis J. Hunt, A. M. I. C E, of Messrs. Siemens Bros. & Co., 
Wool wich, has been appointed chief electrical engineer to the Sandy- 
croft Foundry Co. 

Mr. Alfred H. Clarke, A.I E.E., mains engineer to the National 
Electric Supply Co., of Preston, has been appointed electrical engineer 
to the Nederlandsch Indische Industrie en Handel Maatschappij, of 
Amsterdam and London, to take charge of their plant in Dutch 
Borneo. Mr. Clarke sails on April 4 on the P.O. liner “ China." 


Aldershot.— Progress is being made with the work of wiring the 
various buildings and establishments of Aldershot Camp. The 
scheme drawn up by the Commanding Royal Engineer (Col. W. 
Pitt) has been divided into 26 sub-divisions, and contracts for wiring 
and fitting up Albuhera, Barossa, Corunna and Maida Barracks have 
been given to Messrs. Drake and Gorham, Messrs. Edmundso 
Messrs. Foote and Milne and the National Electric Wiring Co. Т 
generating station will be situate north of Thorne Hill, and will be 
capable of supplying current for 24,000 8 c.p. lights. Col. Pitt 
has the assistance of Mr. Mayne as consulting electrician. 


Arbroath.—A plebiscite of the ratepayers is to be taken to decide 
whether the Council are to establish electricity works or a company 
is to be allowed to obtain powers. ; 


Association of Municipal Corporations. — Аї the annual meet- 
ing on Friday last it was resolved that the subject of the proposed 
alteration in the Parliamentary standing orders under the Tramways 
Act, 1870, by which the existing veto of a local authority as regarded 
the construction of tramways within its districts would be removed, 
should be referred to the council, and that they should consider the 
whole subject and take such action on behalf of the association аз 
they might deem necessary. 


Belfast.—An inquiry was held here on Wednesday into the 
application of the Corporation to borrow £95,000 for electric lighting 
extensions. The town clerk (Sir Samuel Black) gave particulars of 
the rating value, &c., of the city ; and the chairman of the Electric 
committee (Councillor Andrews) said the output of the works had 
increased from 82,000 units in 1895 to 824,000 in 1900, while the 
increase in money value was about five times. The present machi- 
nery could meet the existing demand, but if this demand continued 
as during the last few years, it would be absolutely necessary to 
extend the plant and mains When they started they charged 74. 
per unit forlighting and 4d. for power, while now the rates were 
6d. for the first hour and 2d. for subsequent hours of lighting ; and 
for power 3d. for the first hour, and 14d. after. The working of the 
undertaking had so far shown a small surplus after paying interest 
on sinking fund. Technical evidence was given by the city electrical 
engineer, Mr. Victor А. Н. McCowen. 

Benwell—The Newcastle and District Electric Lighting Co. will 
apply next session for a provisional order for this district 

Bermondsey (London).— The charge for electric current has been 
fixed at 64, per unit for the first hour’s maximum daily demand for 

rivate lighting and 3d. after, 3d. for places of worship, and 234. 
or power. | 
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Bilston.—The Council have decided to enter into an agreement 
with the Midland Electric Corporation for Power Distribution for 
the supply o! electric current for public lighting. 

Birkenshaw (Bradford).— The Council have instructed Mr. 
Stephen Sellon to make a valuation of the Dewsbury, Batley and 
Birstall Tramway Co.'s undertaking within the district, with & view 
to its purchase by the Council. 


Blackpool and Lytham Tramway.—This tramway has been 
purchased by a syndicate, which proposes to double the line and to 
continue it from Lytham to Freckleton, and from thence to Preston 
as a light railway. Electric traction will at the same time be adopted. 


Brighton.—The annual statement of accounts was presented to 
the Council last week, and the Lighting committee recommended 
that the balance of net revenue (£107. 15s. 2d.) be carried to 
reserve. In moving its adoption the chairman (Councillor Hollo- 
way) reminded the Council that when they decided on reducing 
the price of electricity to 14. he opposed it, thinking that some- 
thing might occur to seriously reduce their reserve. The increased 
cost of coal, change of vonage, overhauling cables, &c., had reduced 
the reserve to £1,792. 4s. 5d., and he expected that by the end of 
the year practically the whole would be absorbed. Ifthey had kept 
to the 144. per unit to the end of the year they would have had 
£4,000 to tlie good to add to reserve, and he thought a mistake had 
been made in lowering the price. Ald. Sendall said he had calcu- 
lated the increased cost of coal at £1,630, so that could not be the 
cause of the unsatisfactory balance-sheet. There was a balance of 
£1,640 to be accounted for. It was because their trading did not 
pay. They ion to have a good sound reserve fund or provision for 

epreciation. He asked the chairman whether all the assets named 
in the balance. sheet were worth the amounts set against them! 
Councillor Holloway: Yes Ald. Sendall further stated that they 
ought to properly provide for the depreciation of such an excep- 
tionally scientific matter as their electricity works, and he asked 
them to consider the wisdom of either increasing their charge 
or preparing а Proper depreciation account, so that in years 
to come they would not be hampered by a largs capital account. 
Councillor Buckwell said the undertaking represented an asset of 
£400,000, and considered that altogether they had a handsome reserve 
if they considered the value of all their assets. Councillor Carden 
said the electric lighting undertaking was going to be far more 
profitable than the Council had any conception of. He pointed out that 
the revenue of the lighting undertaking was £51,000 last year, and 
they then paid £10,000 in redemption of capital in respect of the 
lighting on a total capital of £339,000. "The average price charged 
to consumers in Brighton was 34d. per unit, and they sold nearly 
2,000,000 units to private consumers last year at ld. per unit. At 
that price electricity was equal to gas at 7d. per thousand. In 
addition, they sold over 600,000 units at ld. for street lighting. 
Their output last year was 3? million units. He was quite satisfied 
that the electricity undertaking was one of the most magnificent and 
р that a corporation could possibly have. Ald. Sir John 

laker thought the accounts should be audited by an outside 
accountant, and suggested there were many items put down as 
representing capital that did not actually do so. Councillor Neale 
said Councillor Carden boasted of the number of units the Council 
had sold, but he affirmed it cost more than 14. per unit to produce 
the current, and that accounted for the loss, Councillor Holloway 
said in 1898 the gross profits were £19,200, and after a reduction to 
14. in 1899 they fell to £16,700. Last year they pulled up, and the 
gross profits were £19,600. They had reduced the 14d. unit rather 
too early. The minutes were then agreed to. 


Cleckheaton.—An inquiry will shortly be held into the applica- 
tion of the Council to borrow £25,000 for electricity works. 

Compensation Claim.— A special jury has awarded Messrs. Halsey 
and Davison, cardboard manufacturers, of Marshall-street, Soho, 
London, £6,500 compensation for trade disturbance, owing to the 
St. James’ and Pall Mall Electric Light Co. having acquired their 
premises for the extension of works and generating station. 


Dublin.— At the Corporation meeting on Monday a discussion took 
place on the report of the Lighting committee as to the building con- 
tract for the Pigeon House generating station. First a report was 
read from Mr. Ruddie, electrical engineer to the Corporation, from 
which it appeared that Mr. Ruddle was unable to agree with some of 
Mr. Hammond’s figures as to the cost of production and delivery to 
consumers of electric current, Mr. Hammond comparing Leeds with 
Dublin, which Mr. Ruddle could not accept as a reasonable compari- 
son, owing to the difference in the cost of fuel. Mr. Ruddle suggested 
that the comparison should be made with Portsmouth. Mr. Kuddle 
said he had no knowledge of the sub-strata of the Pigeon House Fort 
in connection with the foundations. He saw no provision in Mr. 
Hammond’s estimate for tunuels or for reorganising the system of 
mains and sub-stations. He considered a fair estimate of the possible 
capital outlay on the scheme would be £290,000, without including 
anything for lighting the recently-united townships, if it was ultimately 
decided to do во. The total income in Mr. Hammond’s estimate was 
£38,300 and the estimated cost (at lsd. per junit) was £16,500, 


leaving à net balance of £21,800 per annum to meet all capital 
charges. This was on an assumed private consumption of 16 units 

rlamp. Butif the private consumption was taken on its present 

asis of 144 units per lamp, the income would be only £35,828, апа. 
if the cost of generation was taken at his (Mr. Ruddle's) figures of 2d. 
per unit, the available balance would be reduced from £21,800 to 
£14,974. The Lord Mayor poe out that Mr. Ruddle had prepared 
this report at his (the Lord Mayor’s) fequens and that Mr. Hammond 
had not yet seen Mr. Ruddle's figures. The discussion on the Electric , 
Lighting committee’s report was then taken. Mr. IRwin (chairman 
of the Lighting committee) moved its adoption, and said he con- 
sidered it was now manifest to everyone that Mr. Hammond’s pro 
posals were practicable. With regard to Mr. Ruddle's criticisms, he 
(Mr. Irwin) said that gentleman, in taking up the attitude of a con- ' 
sulting engineer against Mr. Hammond's figures, was undertaking a 
grave responsibility. He (the ipn was not there as apologist 
for Mr. Hammond, and he would ask the Council to dismiss from 
their minds for the time геп the statements and criticisms 
which had been made, and simply to consider the facts and figures 
placed before them in the committees report. The expenditure · 
figures in this report showed an excess of £5,000 over those prepares 
by Mr. Hammond io a total expenditure of £260,000, and against 
this excess Mr. Hammond claimed to take a credit for over £5,000. 
With the acceptance of the tender for building: the Council would 
have disposed of all the really important and serious items of the 
scheme, as they had only some £60,000 worth of tenders now to 
come in. With regard to Mr. Ruddle's figures that gentleman was 
not experienced in laying down electric installations, whereas 
Mr. Hammond was one of the greatest authorities on the cost of 
generation and distribution of electricity, both as a contractor and 
as an advising expert, Thecommittee now proposed that the tend er 
of Messra. J. and W. Stewart should be accepted. Ald. IRELAND 
thought that in face of the difference of opinion of the experts the 
Corporation should engage another electrical expert to guide them 
in their decision. He was, personally, of opinion that it was not 
even now too late for the Dublin Tramway Co.’s proposai to be 
considered. Не thought thev should adjourn the discussion 
in order to obtain further expert opinion on this vital matter. 
The Lorn Mayor desired to repeat that for Mr. Ruddle's report he 
was entirely responsible, and he believed Mr. Ruddle's figures and 
opinion were given in a perfectly conscientious way. An amend- 
ment was proposed that the consideration of the report should b: 
adjourned for a month. Ultimately a vote was taken, when the 
committee's report was carriel by 39 votes to 15. 


Durham.—The Sunderland District Council has approved the 
scheme of the B. E. T. Co. for the construction of electric tramways 
from Fulwell-road, Sunderland, to Whitburn and South Shields 

Ealing.— After April 1 the price of electric current will be reduced 
to 6d. per unit. 


Eastbourne.—An inquiry was held on ү last into the 
application of the Council to borrow £20,882 for electric lighting 
extensions. The town clerk (Mr. Н. W. Fovargue) explained that 
on the recommendation of their consulting engineer (Me. W. C. C. 
Hawtayne) the Council some time ago resolved, for the sake of the 
economical working of their electricity undertaking, to replace some 
of the antiquated machinery and to remove the generating station 
to Roselande, a property of the Corporation. The borough accountant 
stated that the tirs? year's working, after the purchase of the under- 
taking by the Council, after allowing for interest and other charges, 
showed a balance of £831. 11s. 2d. 


Electric Power Installations. — The Edinburgh Colliery 
Company have resolved to adopt electric power for haulage and 
pumping at their Wallyford collieries. A 200 H г. dynamo is being 
put down, and electric current will be transmitted to the machinery 
underground ; а new pump working 1,500yds. from the pit’s bottom 
will replace five steam pumps, and will throw 350 gallons per minute 
to a height of 700ft. 

The South Durham Iron and Steel Co. are also putting down plant 
for operating some of the machinery at their malleable works, 
Stockton. 

Electro-Oulture.— For some time past there have been rumours 
and statements in the Irish papers regarding a process of potato 
rearing known as “electro culture,” which is variously stated to have 
resulted in crops being produced of an increased weight varying from 
twice to eight times that usually obtained from a given area. In the 
House of Commons last week the Chief Secretary for Ireland’s atten- 
tion was called to the matter, but the right hon. gentleman was able 
to give but cold comfort to Mr. O'Shaughnessy. It appears that the 
new Irish Department of Agriculture is not satisfied that the experi- 
ment is a success, but propose to have a test made this season under 
its own supervision when the value, or otherwise, of the process will 
be demonstrated. 

Gateshead-on-Tyne.—A trial trip over the Felling electric 
tramway route took place on Wednesday. 

Greenock. — The accounts of the electricity department show 
that the amount authorised to be borrowed was £100,000, and that 
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£50,002 had been borrowed at 3 per cent. The total expenditure is 
£40,769. 4з. 10d.—£2,700 on lands, £6,341. 168. 3d. on buildings, 
£12,151. 3s. 7d. on machinery and £13,988. 13s. on mains and ser- 
vices, The net profit (£764. 3s. 34d.) has been carried to net revenue 
account. It was decided to send the financial statement back to 
the committee to have eame amended and adjusted in terms of the 
auditor's report. 


Ham (Surrey).—The London United Tramways offer to supply 
electric current for lighting and power at a price not exceeding 
4d. per unit. The scheme of the Richmond (Surrey) Electric Light 
and Power Co. tor lighting this district has fallen through owing to the 
Board of Trade having struck out of the company’s provisional order 
two of the districts proposed to be supplied. 


Ingleton.—A retiring member of the Council (Mr. 2 
recently offered to present the ratepayers with the plant now rente 
га 955 local electric light company, and the Council have accepted 
the offer. | 


Leeds.—The Beeston-hill~Woodhouse-street 
route was opened for traffic last week. 


Lambeth (London).—The South London Electric Supply Cor- 
poration has set down for argument before the Court of King’s Bench 
the case which the Lambeth magistrate has now stated in connection 
with the recent conviction of the company for alleged smoke nuisance 
at their Bengeworth-road works, when ten fines of £10 each were 
imposed. At the time the magistrate was asked to state a case, on 
the ground that there was no positive evidence of nuisance given, 
and that it was not sufficient under the act merely to show that 
black smoke issued from the chimney for any length of time, unless 
it wis aleo proved that such smoke was a nuisance to the 
neighbourhood. 


Li;ht Railways.—The. Bromsgrove light railway order has 
been issued, and authorises the construction of light railways 
between Bromsgrove railway station, Bromsgrove town, and 
Lickey Ead, the work to be completed within three years. The 
amount of the company’s capital is fixed at £33,000. 

The Light Railway Commissioners recommend the granting of the 
application of the Lyndhurst Electric Light and Traction Co. for 
power to constract a light (electric) railway from Lyndhurst-road 
station to Lyndhurst town, a distance of over two miles. 

The permanent way of the light electric railway from the Stour- 
A h tramway at Coulbournbrook to Kinver was inspected on 

riday. 

Liverpool.—The Corporation have now 269 electric cars in 
operation, and the remaining 17 horse-drawn vehicles will shortly 
disappear. К 

London County Council.— At Tuesday's meeting it was decided 
to loan Hackney 230,000, Hammeramith £13,500, and Stepney 
£5,163 for electric lighting extensions. 

The Council has decided to appeal to the House of Lords against 
the recent decision of the High Court on the question of the legal 
power of the Council to run omnibuses in connection with their 
tramway services. 

The Council decided that the Highways committee should 
consider the various schemes for tube railways, and a general scheme 
for tramway extensions in London. The Highwa в committee was 
also instructed to take steps to bring the views of the Council before 
a joint Committee appointed to consider deep levei electric railways. 


Macclesfield.—The Board of Trade have refused the application 
of the Electrical Power Distribution Co. for & provisional order as 
the Corporetion are themselves applying for an order. 


Maidstone.— The Callender Company have made a start with the 
work of laying electric lighting mains. The Council have fixed the 
charges for electric current for private lighting at 7d. per unit for 
the first hour's maximum demand and 2d. after. Current will be 
supplied t» places cf worship at 40. 


Manche ter.— In a recent report the city surveyor (Mr. T. de 
Courcy Meade) states that at present there are, in the northern 
district of the city 624 wires, 5,815 in the central district and 1,359 
іп the southern—a total of 7,798 wires over existing lines of tram- 
way. Over the projected new tramway lines there will be 584 wires 
in the northern, 1,785 in the central and 1,412 in the southern dis- 
tricts—a total of 3,781 wires making in all 11,579 telephone and 
telegraph wires. The report also states that there are about 60 miles 
of cast-iron underground telephone pipes in the public streets, 3in. 
in diameter. Each pipe contains a lead-covered cable containing 306 
wires. The best method of dealing with the overhead telephone wires 
would be to subdivide the distributing areas by laying short lengths 
of underground service pipes from the nearest existing underground 
cable routes to smaller distributing areas off the main thoroughfares. 
By thisarrangeinent itisurged the wires crossing tramway routes would 
be no longer required, as the telephone instruments would be served 
by short distributing wires in self-contained areas and crossing minor 
streets only. The overhead cables are, of course, insulated, and con- 
tain about 104 wireseach. "The danger from telegraph wires crossing 
over tramway routes could (the report concludes) be reduced by 


electric tramway 


enclosing them in insulated cables. The town clerk is to prepare a 
report on the legal position of the Corporation as regards overhead 
wires, the Telegraph Act of 1899, and the agreem2nt with the 
National Telephone Co. . 
The consulting engineer (Prof. Kennedy) attended a special 
meeting of the Electricity committee last week to consider the 
best method of providing а temporary generating station for the 
electric tramway until the completion of the Stuart-street station. 
Prof. Kennedy thought that plant of about 5,000 н.р. should be 
erected for provisional purposes, and was authorised by the committee 
to prepare а plan and specifications for the construction of the 
temporary station upon the land purchased for the Stuart-street works, 


Marylebone (London).—The Board of Trade have again decided 
to grant a provisional order to the Borough Council It will be 
обат ў the Council were similarly successful last year, but the 
confirmatory bill was rejected on motion for second reading in the 
House of Commons, 


Motor Vehicle Trials.—The Liverpool Self-Propelled Traffi: 
Association notify that the entry forms for this competition are now 
ready for issue to intending competitors and a fourth class, in which 


EER are no restrictions upon the tare or platform area, has been 
added. . 


Municipal Telephony.— Huddersfield Corporation have obtained 
400 promises from tradesmen and others to become subscribers to the 
Lede ania municipal telephone exchange, and a canvass is now being 
made in the suburban and neighbouring districts. 


Newbury.—The Board of Trade have intimated that, owing to 
the failure of the Council to give effect to their provisional order of 
1892 they propose to dispense with their consent to the application 
of the Urban Electric Supply Co. for an order. The Board are being 
asked by the Council to reconsider this decieion. 


Newport (Mon.). An inquiry was held here on Tuesday into 
the Council's application for sanction to borrow £28,000 for electric 
lighting. The town clerk (Mr. A. Newman) said the £28,000 was 
roughly divided into £8,000 for improvements in the existing instal- 
lation, £4,740 for compensation for alleged damage from vibration, 
£10,000 for new mains, sub-stations and transformers, and £5,121 
the expected cost of the contemplated change of pressure from 100 
to 200 volts. In reply to Mr. Newman the inspector said the Local 
Government Board would not sanction a loan to be used in wiring 
private houses on the deferred payment system, but the Corporation 
could do such work out of revenue. Mr. Newman said that did not 
put them on an equal footing with the gas company, who were their 
competitors in lighting. 

Presentation.—On Saturday last Mr. G. S. Ram was presented by 
the staff of the Coventry Corporation electricity works with a spirit 
and cigar cabinet on the occasion of his leaving the works for his 
new London appointment, 


Richmond (Surrey).—A conference took place at the Board of 
Trade last week between representatives of the Council and of the 
local electric light company in connection with the application of 
the latter for a provisional order for Ham, Hampton, Hampton 
Wick, and 'l'eddington. Considerable opposition having been 
lodged by the Hampton and Teddington authorities, the Board of 
Trade decided that these districts be struck out of the scheme. 
The company's representative thereupon withdrew tbe application 


altogether. 


Shanklin (Isle of Wight)—The District Council recently 


received offers from the Isle of Wight Electric Light and Power Co. 


and the Shanklin Gas Co. for the public lighting, and at a recent rate- 
payers’ meeting the principle of electric lighting was approved. 


Shoreditch (London).—The Lighting committee recommend the 
Council to sanction an expenditure of £15,700 for extensions of 
electric mains, especially in connection with the new station at 
Haggerston. 


Spanish Imports. — The value of electric cables imported into 
Spain in 1899 was £80,000. The value of machinery imported in 
the same year was £300,000, £40,000 of which is listed as moto: 
machinery." 


Stamford.—The U:ban Electric Supply Co., which obtained а 
provisional order in 1900, is about to establish electricity works in 
this town. 


Walsall.— The accounts of the electricity departiment show that 
the profit on last year's working, after payment of interest, and sink- 
ing fund, amounted to £119. 83. 5d., against £61. 13s. 5d. in the 
previous year. 


West Ham (London)—At the last meeting of the Council 
Councillor Pert moved that no further contracts should be enter 
into with Messrs. S. Z. de Ferranti (Ltd.) until the Council had con- 
sidered a report from their electrical engineer as to the defects in the 

lant supplied under the firm's firat contract, and a statement made 
by the town clerk as to the legal position of the Council with Messrs. 
Ferranti. He said that since his motion had been put on the ра 
the Council had made a further contract with Messrs, Ferranti, but 
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it would serve his pur pose if they had the report from their engineer. 
This might prevent the Council having any further dealings with 
that firm. The mayor said he could not accept the motion until their 
previous resolution bad been rescinded. Councillor Godbold urged 
that a full investigation should be made. Ald. F. Smith referred to 
a serious failure in the supply on the previous Saturday night, and 
said consumers were becoming very dissatisfied. Councillor Crow 
considered the discussion very unfair to Messra, Ferranti. They were 
now face to face with a serious breakdown, and he thought they 
should delay for a time;proceding.with current contracte. Further 
objection was taken to the motion, which was lost on a division by 
16 to 22. 

Workhouse Lighting.—Bradford workhouse is now lighted elec- 
trically, current beiug supplied for the first time on Wednesday. 

Electro-Harmonic Society.—A smoking concert (the last concert 
of the season) will be held at the St. James’ Hall Restaurant this 
(Friday) evening, at 8 p.m. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office no 


later than first post Thursday morning. New Catalogues, Pr ice Lists 
and similar matter should be sent early in the week.) 
TENDERS INVITED. 


Colwyn Bay District Council invite tenders for a water-tube boiler, 
feed pump, injector, steam exhaust and feed pipes, &c. Specifica- 
tions, &c., may be seen at the offices of the consulting engineers 
(Messrs. Lacey, Clirehugh, and Sillar), 2, Queen Anne's-gate, Weet- 
minster, 8. W. and 78, King: street, Manchester, but can only be 
obtained from the latter office. Tenders must be delivered to the 
clerk (Mr. J. H. Roberts) by April 13. An advertisement contains 
additional particulars. 


Leeds Lighting committee invite tenders for steam, feed water, 
exhaust, overflow, blow-off, and other pipes, valves, hot-wells, feed- 
water pumps, economiser, &c. iu connection with engines of 
4,000 I. H. P. Specifications, &c., from the manager (Mr. Harold 
Dickinson), 1, Whitehall-road, and tenders to town clerk (Mr. W. J. 
Jeeves) by Monday, April 15. An advertisement contains additional 
particulars ` 

Burnley Electricity committee invite tenders for the supply and 
erection of two boilera and economisers and accumulators. Specifica- 
lions, &c., may be obtained on application to the borough electrical 
engineer (Mr. Robert Birkett), Aqueduct-street, Burnley, and 
tenders (addressed to the cháirman) must be delivered to the town 
clerk (Mr. А. Steele Sheldon), Town Hall, Burnley, by April 9. See 
advertisement. 


Dublin Lighting committee invite tenders for condensing plant, 
pipework, feed pumps, superheaters, mechanical coaling apparatus, 
overhead crane and workshop equipment, Specifications may be 
obtained from the consulting engineer (Mr. Robert Hammond), 64, 
Victoria street, London, S. W., and tenders to the clerk (Mr. Henry 
Campbell), City Hall, Dublin, by 4 p.m. April 22. An advertisement 
contains other particulars. 


Kircaldy Corporation invite tenders for the supply, delivery, and 
erection of engines and dynamos, storage battery and overhead 
travelling crane, Specification may be seen at but not obtained from 
the offices of the consulting engineers рв Kennedy and Jenkin), 
17, Victoria-street, Westminster, S.W. Tenders to town cler 
(Mr. Wm. L. Macindoe) by 10 am. April 15. An advertisement 
gives further details. 


Edinburgh Corporation invite tenders for the supply of arc lam 
carbons and cast-iron pipes, pavement and road box frames an 

covers for the electricity department for one year from May 15. An 
advertisement contains farther particulars and tenders must be 
lodged with the town clerk (Mr. Thomas Hunter, W.S.) by April 20. 


Portsmouth Corporation invite tenders for the supply and erection 
of additional boilers, feed pumps, mechanical stokers, economiser, 
steam, feed, and other pipes, chequer plating, and sundry ironwork, 
Specification, &c., can be had of the superintendent of the electric 
lighting station, Gunwharf-road. "Tenders to the Town Hall, Ports- 
mouth, by 4 p.m, April 16. An advertisement contains further 
particulars. 

Battersea (London) Borough Council invite tenders for electric 
pumps, pipe work, &c., for condensing water, and pipes and pits for 
condensing water supply. An advertisement contains further par- 
ticulars, and specification, &c., may be obtained from the town clerk 
(Mr. W. Marcus Wilkins), Municipal Buiidings, Lavender. hill, S. W., 
to whom tenders must be sent by noon, April 30. 

Middlesbrough Electric Lighting committee invite tenders for 
boiler and engine-house plant and condensing apparatus, further 
particulars of which are set out in an advertisement. Specifications, 
&c, may be obtained at the offices of the consulting engineer 


(Mr. Robert Hammond), 64, Victoria-street, Westminster, London, 
S.W., and tenders must be addressed to the town clerk (Mr. George 
Bainbridge), Town Hall, Middlesbrough, by April 30. 

Motherwell Electric Light committee invite tenders for steam 
dynamo and switches, &c, steam, feed, and exhaust pipes, &c. 
Specifications from the town clerk (Mr. James Burns), and tendera 
must be in by April 29. See advertisement, 


The directors of the Lancashire and Yorkshire Railway require 
tenders for the supply of stores during 12 months ending April 30, 
1902, including signal, telegraph and electric light wires, signal and 
telegraph fittings, wire, screws, steel sheets, tubes and tubing, 
reflectora, oil, casti &c. Particulara and forms of tender from 
stores department, Osborne-street, Manchester, and tenders to secre- 
{агу (Mr. R C. Irwin), Hunt's Bank, Manchester, by 10 a.m. April 8. 


Hornsey District Council invite tenders for boiler-house and 
engine-houre plant, condensing and water cooling apparatus, pipe- 
work,switchboard and instruments, accumulators, overhead travelling 
crane, electricity supply mains,and arc lamps, &c., for public lighting, 
meters and workshop equipment. Tenders to clerk by 4 p.m. April 11. 


Manchester Rivers committee invite tenders for electrical and 
hydraulic appliances for one bacteria bed. "Tenders by A pril 13. 

Manchester Tramways committee require life.guards for tramcars. 
Tenders by 30th inst. 


Metropolitan Asylums Board invite tenders for the supply and 
erection, at Tooting Bec hospital, of electric generating and heating 
рав. Tenders to the Board, Embankment, London, E.C., by 10 a.m. 

pril 24. 

Bradford Corporation require а combined motor balancer and 
boosters, with switch gear for same, for their Bolton-road electricity 
works, "Tenders to town clerk by April 3. 


Salford Corporation invite tenders for wiring for motors, dynamo 
leads, engine room and switchboard connections, &c., at Strawberry- 
rcad generating station. Tenders to town clerk by noon April 9. 

Sunderland Corporation invite tenders for 104 arc lamp pillars and 
104 arc lamps and accessories Tenders to chairman of Lighting 
committee by noon April 3. 

Aylesbury District Council invite tenders for the construction 
and maintenance, for а term of years, of electricity supply works. 
Tenders to clerk by 4 p.m. April 22. 

Partick Corporation require tenders for steam, &c., pipes, feed 
ump, water storage tank, feed water heater, and sundry ironwork. 
enders to town clerk, 97, W. Regent-street, Glasgow, by April 9. 

Glasgow Parish Council and Lunacy District Board require tenders 
for 12 months’ supply of electric lamps and fittings. Tenders to 
38, Cochrane-street, Glasgow, by 30th inst. 

Rochdale Corporation invite tenders for steel tramrails and fish- 
plates, tie bars, bolts and nuts, anchor joint and sole plates, points 
and crossings, and drain rails. Tenders by April 1. 


Halifax Corporation invite tendera (until April 4) for trolley wire, 
and for steam piping (until April 11). 
TENDERS RECEIVED AND ACCEPTED. 
Eastbourne Corporation have received the following tenders fer 
extensions of plant, &c.: — 
Underground Mains. 


W. T. Glover & Co. W. F. Dennis & Co. £11,762 0 0 

accepted) ............ £7,663 13 9 | St. Helens Cable Co. . . 10,052 15 5 
G. A. Nussbaum 12,796 0 | W. Т. Henley's Co. ... 10,032 17 4 
Telegraph Manfg. Co. . . 12,070 0 0 | Callender's Co. ... ..... 9580 54 
Johnson & Phillips ... 11,673 0 0 Ditto ee. 8,770 12 0 
Elec. & Gen. Contractng Western Electric Co.... 8,915 10 0 

% eas 11,666 0 0) Siemens Bros. & Co. . 8,369 00 

Ате Lamp and, Posts. 

Brockie-Pell Arc Lamp £2,505 0 0 | Veritys Limited £1,731 14 8 
Brush Co. ............... 2,275 0 0| Reason Mfg. Co 1704 00 
General Electric Со.... 2,099 0 0 | Callender's Co. ......... . 1,655 15 0 
Walsall Electrical Co. 2,004 10 0 | Oliver & Co. ............ 1,631 18 0 
Johnson & Phillips .. 1,907 7 0 | Crompton & co 1,600 0 0 
W. Lucy & Co 1,825 15 0 Gilbert Arc Lamp Co. 1,588 0 0 


The sender of the Callender Co. was subject to receiving the order for 
the mains section. No tender for arc lamps and posts has yet been 
awarded, 

Transformers and Chambers. 
British Elec. Trans. Johnson & Phillips ... £4,183 0 0 

Mfg. Co. (accepted) £3,937 0 0 | t Callender's Co .. 3,024 0 0 
8. Z. De Ferranti (Ltd.) 5,068 0 0 Gilbert Are Lamp Со. 1,599 0 0 
Brush Со. ............... ; 3 
* Exclusive of large chambers and fi xing small. 
order for mains section. + Transformers only. 

The Dublin Corporation decided on Monday to accept the tender 
of Messrs. J. and W. Stewart for the erection of an electricity 
generating station at the Pigeon House at £29,051. 9a. 3d. 

Brighton Town Council have accepted the tender of Messrs. Bab- 
cock and Wilcox for two additional water-tube boilera for the 
tramway power station at 22,150; and for steam, feed and other 
piping at £643. 


f Subject to receiving 


880 


THE ELECTRICIAN, MARCH 29, 1901. 


Woolwich Borough Council have accepted the tender of Messrs. 
Oliver & Co. for arc lamps and posts at £2,400. 


Shoreditch Borough Council is recommended by the Lighting com- 
mittee to accept the tender of Messrs, Pierson & Co. for the supply 
and erection of the constructional steel and ironwork at the new 
generating station in Whiston-street for £6,279. There were 11 
tendere, that recommended being the lowest. 


Messrs. Dick, Kerr & Co. have secured the contract for the supply 
of the motors and controllers for the electric cars of the Manchester 
tramways. 


BUSINBSS NOTICES. 


The Scottish agency of the St. Helens Cable Co. is now at 
19, Waterloo-street, Glasgow. 


O wing to the increase of business in the Midlands and the North 
the Hart Accumulater Co. have opened offices at 33, Temple- 
chambers, Brazennose-street, Manchester. 


The Lahmeyer Electrical Co. (Ltd.) (particulars of whose registra- 
tion are given on another page), have opened offices at 11, New Oxford- 
street, London, W. Mr. Charles Leven has been appointed manager. 


Mercier's Patents (Ltd.)are removing to new works at 252, Chapel- 
street, Salford, after April 4. 

After April 1 the registered offices of the Electric Lighting and 
Traction Co. of Australia (Ltd.) will be St. Mary Abchurch House, 
123, Cannun-street, London, E.C. 


Messrs. S. Williams and T. Harrison (trading as Williams and 
Harrison), electrical engineers, Southport, have dissolved partner- 
ship. Debts by Mr. Williams, who continues. 


BANKRUPTOIES, LIQUIDATIONS, &c. 


The public examination of Lewis and Ernest Emanuel Benjamin 
took place at the London Bankruptcy Court, on Wednesday, when 
some remarkable disclosures were made—interesting especially to the 
creditors. The statement of affairs showed liabilities £8,116. 33. 11d. 
unsecured creditors £7,480. 7s. 8d., assets valued at £5,912. The 
assets consist of 5,000 £1 fully-paid deferred ordinary shares in 
Johnstone, Benjamin & Co. (Ltd.), valued at £5,000 ; 752 £1 fully- 
paid ordinary shares in the same company, £752 ; bad and doubtful 
book debts, £100 ; aud estimated surplus from securities held by 
creditors treated as fully secured, £60. Mr. E. E. Benjamin stated 
that he commenced business 10 or 12 years аро as a dealer in metals, 
at Mildmay-park, under the style of Johnstone & Benjamin. He took 
that name because it sounded well and made the business appear 
more important. About 1892 he removed to Bow, and added wire 
covering to his business From that time he described himself as an 
electric wire manufacturer and met.! merchant. Богу after- 
wards Lewis Benjamin joined him and the style of Johnstone, 
Benjamin & Co. was adopted. Lewis Benjamin introduced about 
£300. In December, 1900, the bueiness was assigned to a conipany 
called Johnstone, Benjamin & Co. (Ltd.), of which he and his 
cousin were managing directors at salaries of £250 a year. 
The company were to pay £9,200 for the business. A valuation of 
the assets was made up of book debts, £1,785 ; stock-in-trade, £2,902 ; 
machinery and plant, £2,542; cash at bankers, £395 ; lease, 21,000; 
and good will, £576. The promoter (a Mr. Phillips) received £500 
in cash, but, with this exception, the whole of the purchase price was 
paid in paper. The balance was paid as to £5,000 in deferred 
ordinary shares, £1,500 in ordinary ehares, and £2,200 in deben- 
tures. Of these debentures £900 were handed to Mr. Adams as 
trustee under his (witness's) marriage settlement, £200 were given to 
Mr. Adains as о repaymet of a loan of £150, апа tho balance 
of £1,100 went to the trustees of his partner's (Lewis Benjamin’s) 
marriage settlement. As regarded the 1,500 ordinary shares, 
Phillips received 500, the trustee of witness's marriage settlement 
about 250, and the remainder were taken possession of by the 
official receiver in bankruptcy. The official receiver also received 
the 5,000 deferred shares. The dividend on these shares was 
deferred until 10 per cent. had been paid on the ordinary shares. 
The object of selling the business to the company was to extend it 
by the introduction of further capital, but that object had not been 
attained. The nominal capital of the company was £15,000, only a 
small portion of which was subscribed. Phillips, who was another 
cousin, showed him letters containing promises that the whole of the 
£15,000 capital would be taken up. The goodwill of the business 
and witnesss share of the capital were subject to the trusts of his 
marriage settlement. There was a similar provision in Lewis 
Benjamin's marriage settlement. The present unsecured debts 
were owing to creditora who had supplied goods. He did not 
consult creditors before selling the business to the company. 
He could not say whether nearly all the trade debts were incurred 
in the latter half of 1900, but the statement of affairs would show. 
Although a large amount of stock was sold to the company not one 
of the creditors who had supplied it was consulted as to the transfer 
of the business. He did not consider £2,900 worth of stock to be a 
large amount. The rights of creditors were now confined to the 
realisation of the paper which he had handed to the official receiver 


and to the bad and doubtful book debts. He admitted that in 
December and January he made various payments to relatives. 
Asked as to whether there was a single relative who did not 
receive payment of his debt either in cash, shares, or deben. 
tures in December or January, he said he had relatives abroad 
to whom he owed money. Since the date of the receiving order 
he and his cousin had been managers of the business instead 
of managing directors, their salary still being £250 each A 
meeting of creditors was held on Jan. 21 last, when the liabilities 
were returned at £8,472. These liabilities were incurred before 
passing over the business to the company. His marriage settlement 
was executed in August, 1893, before his marriage. In December, 1900, 
he paid other creditors besides his relatives. If the whole of the 
company’s capital had been subscribed they would have been able to 
pay their creditora in full. Mr. Lewis Benjamin was also examined, 
and the examination was then concladed. The report of the first 
meeting of creditors in this matter рр in our issue of March 1, 
and the list of principal creditors on Feb. 1. 


A. J. Greenberg(trading as the Midland Electrical Co.), 30, Arthur- 
street, Erdington, and 20, Caroline-street, St. Pauls, Birmingham, 
has been adjudicated bankrupt. The first meeting of creditors will 
take place on April 3, at 174, Corporation-street, Birmingham, and 
the public examination on April 29 at Birmingham County Court. 

J. E. Bunce, electrical fittings manager, 16, Elmfield-terrace, 
Halifax, has been adjudicated bankrupt. The first meeting of 
creditors will take place on April 3 at the O. R. s. Town Hall. 
chambers, Halifax, and the public examination on April 29 at Halifax 
County Court. 


Fire.—A somewhat serious fire occurred at the Summers Towa 
works of the Conduit and Insulation Co. (Ltd.) on Thursday night 
last week. The works cover considerable space, and consist of a 
central block of old one-storey buildings, to which new brick build- 
ings to meet the special needs of the company’s business have been 
added from time to time. The fire started from an unascertained 
cause at the back of the boiler-house, located in the centre of the old 
buildings, and was discovered by some workmen who were on over- 
time. The works fire apparatus was immediately put into operation, 
but a high wind prevailed at the time, and rendered it impossible to 
save the main workshop. The new brick buildings, containing 4 
large stock of raw and finished material, were, however, preserved. 
We understand the company is in a position to furnish stock sup- 
pue of material апа to keep going without serious inconvenience 
arge contracts in hand, but ask indulgence from the trade in respect 
to any delays which may occur in furnishing special material It is 
hoped that within a few weeks the business will again be running 
as usual. The main loss is covered by insurance. 


Concrete Conduits.—A new system of impregnated concrete 
conduits for electric cables, &c., is being introduced by the Armoured 
Concrete Construction Co., 109, Victoria-street, Westminster, London. 
This system is claimed to be entirely impervious to moisture, and 
the bitumen with which they are coated is said to be in no way 
affected by the drawing-in of the electric cables. The conduit is 
manufactured by "ME os machinery, and, it is stated, requirea no 
concrete case or bed. We are also informed that the system has been 
adopted by the German Imperial Telegraph Department. 


Correction. —By a slip of the реп, “ Electrical Undertakings " was 
iven as the title of a new journal in our last issue. This should 
ave been Electrical Investments. 


B. T.H. Plant. — Pamphlet No. 90, issued by the British 
Thomson-Houston Co., illustrates and describes the O.K. type .of 
ampere hour meter for continuous-current circuits only. 


Exports of Electrical Apparatus and Material.— The following 
list gives official particulars of the exports of British manufac 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from March 20 to 
March 26, with the ports of destination :— 

Africa—Alexandria, £248 ; Cape Town, £2,503 (including £1,385 tele- 
graph material); Durban, £223; East London, £25; Port Elizabeth, 
£1,467. Argentina—Buenos Ayres, £1,230 (including £631 telegraph 
material. Australasia— Adelaide, £1,398 (including £743 telegraph wire : 
Auckland, £91; Brisbane, £425; Fremantle, £1,463 (including £254 
telegraph material); Hobart, £185; Melbourne, £286; Perth, £94; 
Sydney, £6,359 ; Wellington, £3,598. Belginm—Ostend, £204. Brazil — 
lio Janeiro, £17. Ceylon —Colombo, £58. Chili—Santiago, £28. China 
—Shanghai, £51. | Germany—Hamburg, £147. Holland — Amsterdam, 
£60; Rotterdam, £43 (telegraph material). Ind ia Bombay, ps 
Calcutta, £848 (including £281 telegraph material); Madras £8. J^! 
— Leghorn, £17.  AMcrico— Coatzacoalcos, £135 (telegraph apparatus) 
North Atlantic—£2,600 (telegraph cable). Norway—Christiania, h 
(telegraph wire). St. Helena, £35. Spain—Grenada, £41 (telegcap 
apparatus). Straits Settlements— Singapore, £32. United States — Hotte) 
£145. West Indies—Trinidad, 110 (including £105 telegraph mater }. 
Zanzibar, £36. Total, £26.011, against £12,935 in the corresponding 
week last year (March 21 to 27). 
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COMPANIES' MEETINGS AND REPORTS. 


South London Electric Supply Corporation, Ltd. 


The ordinary general meeting of this Corporation was held on Wednesday, 
Mr. ОвовсЕ ELLIS, J. P., presiding. 

The SECRETARY (Mr. Herbert Н. Boyer) read the notice calling the 
meeting, and alao the report of the auditors. 

The CHAIRMAN said : Gentlemen, although the accounts which are 
now in your hands do not show a large profit for 1900, this would undoubt- 
edly bave been much greater but for the abnormal price of coal during the 
whole of this year. The increase, in fact, has been 35 per cent., and the 
number of lamps connected has been 70 per cent. From the report you 
will see the actual number of lamps added to the circuit has been 17,697 
8 c.p., and to-day the total number stands at 45,865, besides which we 
hold applications for а further 35,552 8 c.p. Наа this increase been spread 
over the whole year the effect of it on the revenue would have been 
much greater, and as the demand for additional lamps still keeps 
up, the prospects of the Company for the future appear likely to 
satisfy us all. In March last year the price for current used for lighting 
purposes was reduced from 6d. per Board of Trade unit to 51d., and that 
for power and heating from 44. to 2d. per unit, the meter rentals being 
also slightly revised. The Board have also introduced a scheme for installing 
six lights on consumers’ premises absolutely free of all cost to them, and 
when I tell you that at the present moment there are as many as 
205 consumers wired under this scheme, and, in addition to the six lights 
thus installed, these consumers have added many lights at their own 
expense, I feel sure you will agree with me that it has already proved itself 
a Buccesg, A glance at the map will show how evenly divided our consumers 
are over the whole area in which we have powers, and this, notwithstanding 
that а large portion consists of small shops and reeidences which are 
necessarily but small consumers of current, leads us to hope that the normal 
increase will be as steady and wide-spread as the work has been up to now. 
No effort has been spared in obtaining business by circularising and per- 
sonally canvassing the inhabitants and advertising. Owing to the 
preponderance of small property in our district the increase in the use 
of electric light is sure to be gradual, and not rapid, and it would, there. 
fore, in ordinary course, besome time before we could see the demand come 
up to the capabilities of our station. The Directors have, however, before 
them certain proposals to which at present I am not at liberty more fully 
to refer, which, if carried through, will produce an immediate and very 
large increase in the consumption. If, as I hope, these negotiations are 
completed, we shall be able and glad to congratulate you and ourselves on 
a very valuable addition to our business. No doubt you have noticed the 
remarks regarding the shutting down of the dust destructor in the 
report. It has been impossible to arrive at any reliable result 
as to the precise value of the destructor as a steam-raising factor 
and fuel economiser owing to this regrettable incident occurring just 
at the time when the refuse was becoming of a combustible nature, 
and at a period when it would have demonstrated its utility more effec- 
tually. The Lambeth Vestry first insisted on the erection of the destructor, 
necessarily in the midst of a crowded district, as the whole of Lambeth is. 
It was built and worked on the most approved modern principles and with 
the utmost care, and then the Vestry, as soon as it had got to work, 
obtained an order to close it on the ground that residents in the district 
complained of it. Adequate provision for the utmost economy in the 
generation costs has been made, and with this object the B»ard gave 
instructions for the erection of economiser and condensing plants; the 
former is now complete and in operation, and already effecting & very 
important saving in the coal consumption; the condensing plant ia 
in the hands of the contractors, and is being pushed forward with 
all possible speed. With regard to the thermal storage plant, there 
has been, I am sorry to say, considerable delay owing to the 
non-delivery of the vessels; but these are now in position, so that 
the plant will be completed forthwith. The Company bas in the lest 
three years been passing through tbe unproductive period which has 
characterised the progress of every electric lighting undertaking. There 
have been & succession of difficulties to be dealt with, but the Directora 
think they can now confidently count on having surmounted these. The 
business has reached the profit-earning stage quite as quickly as the 
majority of the metropolitan lighting undertakings, and the Directors hope 
that even on the current year’s working a dividend for the shareholders 
may be shown. I need hardly say that the Directors, among whom a large 
proportion of the shares are held, will be quite as pleased as you will be to 
effect that result. I now have much pleasure in moving the adoption of 
the report and accounts. 

Mr. J. ATHERTON seconded, and said he had every confidence in the 
Company, and although he was, he thought, the largest shareholder, he 
was sorry he had not more shares. 

Mr. A. BOLTON asked for some explanation of the item їп the revenue 
account, Contribution chargeable to and paid by contractors, £3,000.” 

Mr. W. LEE inquired if it were not possible to obtain some compensa- 
tion from the local authority for first ordering the Company to erect the 
destructor and then immediately making them close it. 

Mr. BUSH said to pay a dividend of 5 per cent, required £16,250, and 
he thought that the business must increase to an extraordinary extent if 
they were to get anything like such a dividend next year. Ав to public 
lighting, could the Chairman say when the Company were likely to 


obtain a contract for lighting the streets? When the Company was pro- 
moted it was expected that such a contract would be obtained. In 
conclusion, he inquired whether there was likely to be a further call of 
capital necessary in the courae of the next 12 or 18 months. 

г. BOLTON said the expenditure on fuel was very extravagant, and 
he did not understand it. Nothing had been written off for depreciation, 
sm р of the storage battery, which stood in the balance-sheet 
at £1,800. 

Mr. SIMMELKJCER asked if the Chairman’s attention had been drawn 
to the fact that the Company's working expenses were so considerably in 
excess of those of other companies 

Mr. KEDDELL, referring to the item of sundry debtors £7,664, askcd 
whether they might concider it as good. It was a large sum to be owing. 

The CHAIRMAN in reply gaid they considered the item of sundry 
debtors was a perfectly good asset. With regard to the destructor it was 
difficult for him to reply at the present time, as they were in negotiation 
with the-Lambeth Vestry. He would say however that at first the Vestry 
acted in anything but a friendly way to them. 

Mr. ATHERTON eaid that he thought the Chairman might state that 
the Vestry were showing a more friendly spirit now. They had gone so 
far as to invite the Board to aconference. Four or five representatives of 
the Board had met the mayor and a committee, and had a very pleasant 
meeting. The Vestry, or rather the new municipal council, had discussed 
the lighting of the district with 550 arc lamps, and he did not at all doubt 
that a pleasant arrangement would be arrived at with a little diplomacy 
and give and take on both sides. 

The CHAIRMAN: A que:tion was asked about the £3,000 paid 
back by the contractors. It is perfectly true that our coal bill has 
been far too high. This has been due to the fact that the engines 
supplied by the contractors were not economical. It was pointed out 
to the contractors that our coal bill was ‘enormously high, and so they 
have given us back £3,000 as a settlement for thet ; but beyond that the 
engines have been altered—at least three out of the five are completed— 
and they are as economical as any engines we have had experiencs of. A 
gentleman has said that nothing has been written off for depreciation. 
Well, as the plant is still in the hands of the contractors and is not entirely 
paid for, and as any repairs at the present have to be made good by them, 
I do not think that the question of depreciation arises. 

Mr. BOLTON: Your storage battery is not in the hands of the contractors. 

The CHAIRMAN : I believe only 80 per cent. of that ia paid, but it is a 
very small thing. Mr. Bush asked as to the kilowatt estimate. I 
may say that in our case it does work out at about £88 per kilowatt. 
He alao said that the profit of this year and last year was made up 
of interest on money on deposit, but allow me to tell you that there 
has been a weekly profit for some time past quite independent of all 
interest, so that I think Mr. Bush has taken rather a gloomy view of the 
case, From the middle of last October we have made a profit on work- 
ing. Then Mr. Bush said that we must earn £15,000 or £16,000 to pay 
5 per cent., but our plant is large enough as it now exists to earn that 
money. 

The motion was then carried, as were also resolutions re-electing the 
retiring directors, Mr. George Ellis, J. P., and Mr. Jacob Atherton, and ths 
auditors, Messrs. Price, Waterhouse & Co. 

A vote of thanks to the Chairman terminated the procecdings. 


Direct Spanish Telegraph Co, (Ltd.). 


The forty-ninth ordinary general meeting of this Company was held on 
Tuesday, the Marquis Or TWREDDALE, K. T., presiding. 

The MANAGER (Mr. Ch. Gerhardi) having read the notice calling the 
meeting, 

The CHAIRMAN said: You will have gathered from the directors' 
report that the result of our operations during the past year is a profit 
of £10,817, which, after placing £5,000 to the reserve fund, enables 
the directors to recommend the usual dividend of 10 per cent. on the 
preference shares and 4 per cent, on the ordinary shares, I may point out 
that the dividend will this year be paid out of the revenue without 
recourae to the contingencies account, as was the case last year, and the 
balance of £369, which it is proposed to transfer to the contingencies 
account, will bring that item up to £566. The reserve fund, after deduct- 
ing the oost of the repaira to the Bilbao cable, and the renewal of the 
underground cables at Bilbao, amounting to £8,515, together with a amall 
loss incurred on the realisation of one of our investments, will stand 
at £55,215 or £1,627 less than on Jan. 1 last year. The traffic receipts show 
an increase of £1,029. This increase will, I think, be considered satisfactory 
when it is borne in mind that the Bilbao cable was interrupted for 36 days 
during the year; and although we have a very excellent agreement with the 
Eastern Telegraph Co., yet the benefit of that agreement dces not entirely 
compensate us for the loss which arises through the interruption of the 
Bilbao cable. It is also worthy of note that these receipts are made up of 
smaller rates per word than was formerly the case, owing to the fact that 
since the Spanish-American War the extra European traffic, which yielded 
a larger rate per word, has considerably decreased. On the other side, 
European business, namely, bona fide commercial traffic between England 
and Spain, has increased. The ordinary expenses show a decrease of £210. 
An outlay of £138 was incurred in improvements at Barcelona, and 
£252 in providing automatic apparatus, greatly increasing the carrying 

wer of our cables. It will have been observed that two serious 
interruptions took place during the year under review in the Falmouth- 
Bilbao cable, the removal of which involved the heavy expenditure 
of £6,975. It is very satisfactory to learn from the reports of the 
officers in command of the repairing expeditions that the cables were 
found to be in excellent order, always excepting the spot where the faulta 
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occurred and the immediate vicinity; and there is every reason to 
believe that, owing to the changes in the position of the cables, 
together with the introduction of a considerable amount of new 
cable, there would not be, at least in the immediate future, any 
demand for renewal. The expenditure of £1,539 on re-laying and 
deviating the underground wires at Bilbao was incurred for the important 
purpose of maintaining in first-rate condition the communication between 
the shore ends of the cable and the telegraph offices. The work was 
carr.ed out by our able Bilbao superintendent, Mr. Tonkin, thereby effect- 
ing a considerable saving of money. Since the beginning of the year, I 
regret to say that the Barcelona cable has been interrupted, and owing to 
the extremely bad weather which has prevailed in the south of Europe, 
the interruption has not been removed to this date. The weather at last 
showa signs of improving, and we have every reason to hope that the fault 
will be repaired in the course of a very few days. The cost of the repairs 
of the Bilbao cable in January amounted to about £4,200. It is impossible 
at the moment to say what the cost of the Barcelona cable repairs will be, 
but it will be considerable, and we must expect that the two repairs will 
make serious inroads into our reserve fund, depleting it to the extent of 
at least £10,000 by April next. I will now move the adoption of the 
report and accounts. 

Mr. J. DENISON-PENDER seconded the resolution, which was carried 
unanimously. 

Resolutions approviog the dividends recommended iu the report, re 
electing the retiring director (Mr. F. Alexander Johnston), and the retiring 
auditors (Mesars. Deloitte, Dever, Griffiths & Co.) were then carried 
unanimously, and & vote of thanks to the Chairman terminated the 
proceedings. 


Oldham, Ashton, and Hyde Electric Tramway (Ltd.). 


The fourth annual general meeting of this company was held on 
21st inst. under the presidency of Мг. EMILE GARCKE. 

The SECRETARY (Mr. H. A. Stagg) having read the notice convening 
the meeting, . 

The CHAIRMAN said: Notwithstanding two or three adverse circum- 
atances, the result of the year’s working was satisfactory. The net credit 
balance enabled us to pay all the charges in respect of the debentures and 
the cumulative preferential dividend, to place £1,000 to depreciation, to 
pay a dividend on the ordinary shares of 6 per cent., and to carry forward 
£177. 118. 8d. With regard to depreciation, we might, as the whole of the 
maintenance and upkeep of the plant, rolling stock, and permanent way bas 
been paid for out of revenue, have placed a smaller amount to depreciation ; 
but it is exceedingly desirable that we should not only keep the whole of 
the undertaking in a high state of efficiency, but that we should also 
provide for the expiring tenure of the company’s undertaking and for the 
possible replacement of permanent way or rolling stock at some distant 
date. The traffic receipts, although proportionately less than in the 
previous half-year owing to the strike, are fully up to the average. The 
expenses are on the level of the previous half-year. The only item which 
shows an increase is that of administration and general expenses, which 
stand at £1,518. That is due to items of expenditure which have occurred 
for the first time during the past year—debenture trustees’ fees, office 
expenses, &c., to say nothing of the strike expenses. There has been further 
expenditure on capital account of £6,219 owing to the conversion of several 
of the trailer cara into motor cars and provision for additional cars, We are 
now running 38 cars instead of 29. We have also enlarged our depót and 
provided electric lighting and improvements to the permanent way and plant 
generally. The other items in the balance-sheet I think explain themselves. 
The unfortunate atrike of our motormen and conductors was mainly owing 
to the action taken by the trade union of the district. Our superintendent 
had taken sundry measures of a perfectly justifiable kind to prevent inter- 
ference with our men by the union officials. The union took the view that 
we were making an attack upon them, and they, without any real grievance 
on the part of the men, ordered a strike. Another circumstance which 
was & primary cause of the strike, was alleged to have been the reduction 
of the number of men as the result of the reduction of traffic which always 
fullowa after the summer months’ working. We had decided to reduce the 
number by eight. The union took umbrage at that, and the strike took 
place, and continued some five or six weeks, but during that time we main- 
tained the services in a thoroughly efficient manner. We ran a car every 
few minutes. The unions of the district instituted an effectual boycott, 
and fined any member of any trade union who travelled on our cars 5s. for 
each journey. They also adopted the forcible method of stone and mud 
throwing, so that respectable people were deterred from travelling ; the 
company suffered serious loss, the men suffered loss of wages, and the 
only result of the strike was that the union was able to assert its authority 
and to bring iteelf into evidence. The men came back after five or six 
weeks, and their number was reduced as was originally decided, so that the 
principle for which the directors found it necessary to fight is accomplished. 
I must refer to the litigation with the Hyde Corporation, which was 
another question of principle. We were advised by our expert engiueers 
and by the best legal advice that we were in the right. It was a point 
which had never been raised before by any local authority, and as we had 
n? experience to guide us we were bound to act upon the advice we were 
able to obtain. But the decision of the Court of Appeal was given against 
us, This action involved some expense, but there is a question pending 
between the company and the contractors as to the liability in respect of 
that expense. One other matter is the question of the promotion of the light 
railway order for the extensionof the line. We have always thought it better 
pelicy to develop our business slowly rather than make a very large under- 
taking of it straight away ; and we felt ‘satisfied that if we did good work 
aud rendered the public service which had not been rendered before that 
we should receive the support of the local authorities, but the very success 
of the business roused (not only the admiration but the envy of the 


authorities, who decided to oppose our extensions, not because they were 
not desirable or were not required, but because they thought the tramways 
should be in the hands of the local authorities. The local authorities have, 
in fact, sincethe rejection of ourorder, promoted a bill toauthorise very much 
the same line that we proposed to promote. Their application is now before 
Parliament, and the directors propose to use whatever powers they possess 
in opposing the order promoted by the local authorities With regard to 
the proposal to increase the capital of the company. This at present 
consists of 4,000 preference and 4,000 ordinary shares of £10 each. We 
propose this should be increased by £20,000, £10,020 ordinary and £10,000 
preference shares, £10,000 ordinary shares, or balf ordinary and half 
preference shares to be issued to the shareholders in proportion to their 
holdinga. I now move the adoption of the report and accounts. 

Mr. L. A. ATHERLEY-JONES, K.C., M.P., seconded the motion. 

Col. WHALE asked for details regarding the item of £1,482 for strike 
expenses. 

Mr. E. J. EVANS considered the undertaking was going on in an 
eminently satisfactory way so far as ita earning powers were concerned. 
The cost of administration had, however, he thought been most excessive. 

The CHAIRMAN : As to the item in connection with strike expenses, 
we had to import motormen and conductora, and were under the 
necessity of housing those men, and to some extent to provide them 
with provisions, These matters involved considerable expense, and 
represent the item, which includes the expen-es attributable to the 
working of the system during the period of the strike. The cara ran 
empty during that period. The revenue was very small indeed, but the 
expense was not only the same as before but, asa matter of fact, it was 
much larger than under normal conditions. We have lost not merely the 
£1,482, but we have also lost traffic and the profit which we would have 
had on that traffic. With regard to the cost of working the undertakiog 
which Mr. Evans described as excessive, I think he is under a misappre- 
hension. The table at the end of the report last year sho ws the cost per 
passenger as 0:874. This year the cost is 0:88d., or only 0:01 per cent. 
increase upon last year. It is true that the proportion of expenses to 
receipts has gone up from 59:3 to 65:8 per cent. but that is not 
due to any increase of expenses, but is entirely due to a reduction of the 
receipts per passenger, resulting from the reduction of fares which we 
have had to make in order to conciliate the local authorities, the trade 
unions, and the public generally. 

А resolution increasing the capital of the company as outlined in the 
cbairman's opening remarks was approved. 

The retiring directors, Mr. Alderman R. Whittaker, J. P., and Mr. L. A. 
Atherley-Jones K.C., M.P., were re-elected, and the retiring auditors 
re-appointed, after which а vote of thanks to the chairman was carried. 

Amendments in the Articles of Association in accordance with the powera 
of the Companies Act, 1900, were then approved, and the proceedings 
terminated. 


Bournemouth and Poole Electricity Supply Co. (Ltd.). 


The fourth ordinary general meeting was held on Tuesday, under the 
presidency of Mr. A. H. SANDERSON, 

The SECRETARY (Mr. H. B. Renwick) having read the notice conven- 
ing the meeting, um 

The CHAIRMAN said: Gentlemen, before submitting a formal resolu- 
tion to approve the directora' report and accounts I would refer you to the 
balauce-sheet. You will there see that the capital appropriated to the Bourne- 
mouth provisional order, 1890, was, at the end of 1899, £143,230. 08. 7d., 
and at Dec. 31, 1900, £169,572. 2s. 7d. Our investment in the Richmond 
(Surrey) Co., which at the end of 1899 was £79,700, now stands at 
£84,656. Ов. 2d. The Poole and Branksome, 1897, order and the Christ- 
church and District, 1899, order stand in the balance-sheet at £1,049. 7s. 11d. 
These, I consider, are valuable assets, and will doubtless be a source of 
considerable profit to us in the future. Our sundry debtors, embracing 
customera, interest and dividends, &c., stand at £11,793. бз. 7d. These 
are all good debts, and have moet of them been collected eiace. On the 
other side, the whole of our capital of £150,000 has been fully subscribed. 
The issue we made in March last of £70,000 44 per cent. debenture stock at 
£3 premium was over-subscribed, and the balance from premiums on this 
issue has been put to reserve. The balance-sheet also shows the items 
put to the usual reserve and depreciation accounts. You will observe from 
the credit side of the revenue account that we have had a satisfactory increase 
from the sale of current during the past year—£16,438. 123. 11d., against 
£15,299. 8s. 14. for 1899. Our total revenue from all sources 
(£17,504. 135. 8d.) shows an increase of £3,038. 18. 7d. over the previous 
year. Our expenditure on coal shows an increase of £1,257. 15s. 3d. owing 
to increased cost, and the additional consumption required for the increased 
output of current. The total revenue charges show au increase of 
£1,964. 2з. 11d., duly accounted for by the increased cost of fuel. After 
payment of all the standing charges, directors’ fees, &c., there is a net 
balance of £8,052. 10s. 5d. available for distribution. The full years 
preference dividend has already been paid, and the directors now propose 
that a dividend at the rate of 6 per cent. per annum be paid on the 
ordinary share» I should like to make a few further comments on 
the subject of capital expenditure. In addition to putting down machinery 
somewhat in advance of our requirements, in order that we may not run 
short of plant while our business is increasing, we have adopted & forward 
policy in the matter of laying mains through Bournemouth, and have 
found this policy highly satisfactory in every instánce. То accommodate 
our additional machinery we have had to extend our works, and have 
spent a considerable sum on buildings, as you will see. I believe all these 
amounts have been well spent. When I addressed you in March last year 
I informed you that the Corporation of Bournemouth were applying for à 
provisional order to supply electric energy in competition with this oo 
pany. The issue was then uncertain, but the Board of Trade has, I am 
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now happy to inform you, refused to grant the order in respect of private 
lighting, but have given the Corporation an order to enable them to supply 
current for public lighting. As we have not supplied current for this 
purpose we are not prejudicially affected by the Corporation obtaining 
this order. А table, which has been handed me by our indefatigahle 
secretary, Mr. Renwick, gives data which will interest you. I find 
that on December 31, 1891, we had an equivalent of 5,550 8 с.р. 
lamps connected; in 1892 there were an additional 3,458 lamps 
applied for; in 1893, 5,564 lamps; 1894, 4,628; 1895, 1,798; 1896, 
2,255; 1897, 5,546; 1898, 8,752; 1899, 9,276; 1900, 10,499 lampe. 
The number of units sold in the year to December 31, 1895, was 159,016, 
and in 1900, 671,762, I was able to inform you at our last meeting tbat a 
contract had been entered into with the Poole and District Electric Trac- 
tion Co. to supply current to work their tramways, and this contract will 
give usa very desirable day load, and we are already in receipt of revenue 
from this contract. Our interest in the Richmond Company is a satisfactory 
one, the company having made good progress We have, as you are 
aware, à provisional order for the lighting of Poole and Branksome, but 
have for certain reasons delayed carrying out thie large work. We are 
now considering this matter very seriously, and it will be necessary for us 
to come to you or to apply to the public for additional capital. In all 
these transactions we have bad great assistance from all our officers, who 
have worked thoroughly and indefatigably for the benefit of the company. 
From our secretary, Mr. Renwick, our assistant secretary, Mr. Brightman, 
end Mr. Ingram, our engineer at Bournemouth, we have received the 
greatest assistance. I now move the adoption of the report and accounts. 

Mr. HOSKER seconded the motion. 

A SHAREHOLDER asked if there was any probability of the Bourne- 
mouth Corporation entering into a contract with the company for the 
public lighting. 

The CHAIRMAN: We could, in my opinion, supply current to the 
public lamps cheaper than the Bournemouth Corporation could do so, and 
I believe that if we had supplied the Corporation with current for the 
lighting of the public gardens and pier up to the present time we should 
have effected for them a very considerable saving, but they prefer to do it 
themselves—as corporations have a way of preferring. Sometimes these 
bodies make a profit and sometimes a loss, but from the way their accounts 
are made up you do not always find out whether there is a profit or a loes. 

The motion was then carried unanimously. 

Resolutions approving the payment ol the proposed dividends, the 
re-election of the two retiring local directors — Mr. A. Н. Sanderson and 
Mr. Hosker —and fixing the remuneration of the directors at £500 ; and 
for the re-appointment of the retiring auditor, were then approved. 

А cordial vote of thanks to the directora and staff was then carried. 


At the extraorJinary meeting, which followed, the resolutions amending 
the articles of association in accordance with the Companies Act, 1900, 
were approved. 


Willans and Robinson (Ltd.). 


The fourteenth report of the directors of this company for the half- 
year ended Dec. 31 shows that, after writing off as depreciation from 
plant, patents, &c., £5,865. 15s. 8d., and paying debenture interest, the 
balance to credit of profit and loss (including £6,757. 2s. 11d. brought 
forward) is £39,560. 19s. 10d. The directors propose the payment of the 
preference dividend and a dividend at the rate of 10 per cent. per annum 
on the ordinary sharcs, also a bonus of 2 per cent. on the ordinary shares 
for the year 1900, these payments absorbing £20,761. 168. 11d. The amount 
payable to the original directors is £5,686. 168. 5d., and the balance avail- 
able is £12,912. 6s. 6d. The directors propose to carry £2,000 to debenture 
redemption, and £3,570 to reserve, leaving £7,412. бв. 6d. to be carried 
forward. 

The auditors having questioned the propriety of investing the debenture 
redemption fund (the creation of which is a voluntary act on the part cf 
the company) in the names of trustees, and thus placing it beyond the 
control of the company, the directors have taken counsel's opinion, and are 
advised that future investments should be in the company’s name. 

The opinion of counsel and of the auditors has aleo been taken as to the 
appropriation of share premiums, and copies of these opinions, &c., have 
been circulated among the shareholders. 

The growth of the business in the past two years has largely diverted to 
more pressing uses the additional capital intended for new buildings and 
plant. Between December, 1898, and December, 1900, while the value of 
buildings and plant increased by about £78,000, the floating capital of the 
business, including sunis locked up in stock of all kinds, in work in pro- 
gress, and in belances owing by debtors, increased by no less than 
£115,000. The directors regard this growth as the natural consequence of 
the increased volume of the company's trade, and as justified by the 
increaced profits of the same period. But it results that if the extensions 
of premises and plant, which are more than ever necessary, and to which 
tbe company is, iu fact, committed, are to be properly carried out, and 
especially if the new boiler works near Chester are to start upon the acale 
pleinly desirable, the capital of the compeny must be increased, and the 
shareholders wil be asked at the forthcoming meeting to authorise the 
ereation of new shares (in equal proportions of preference and ordinary) to 
raise the «hare capital from £500,000 to £760,000, to be isssued as may be 

uired. | 
е first portion of the extension works at Rugby is neai ly completed, 
and the boiler works at Queensferry make good progress. 

The Admiralty has ordered Niclausse boilera to be fitted in the new 
armoured cruiser Suffolk" of 22,000 H.P., and in a sloop of 1,400 н.р. 
The directors consider that the interim report of the Admiralty boiler 
committee, recently published, is likely to have favourable results upon the 
future of the Niclausse boiler. 


Dover Electricity Supply Co. (Ltd.). 


The directors’ report for the year to Dec. 31 states that applications were 
received for the equivalent of over 3,002 8 c.p. lamps. The output to 
private consumers shows an increase of 50 per cent. over that of 1899. 
There is also to record а growing use of electric energy for motive power, 
Considerable extensions of the mains, and the provision of a' large dist: 
current set for power purposes have been carried out during the year. A 
contract has been entered into with the Admiralty barbour contractora, 
under which & large amount of energy will be required for some years. 
The steady growth of the company's business will probably necessitate the 
issue of the balance of the preference shares. The directors have been 
approached by the Dover Corporation as to the transfer of the undertaking 
to the Corporation, but the directors do not advise a sale to be made. The 
gross profits of the year amounted to £2,986. 10s. 6d., ard the net profit а 
balance of £1,759. 11s. 4d., out of which a dividend of 54 per cent. on the 
ordinary shares is recommended. 


BRITISH COLUMBIA ELECTRIC RAILWAY OO. (LTD.)—At a meeting 
held on Monday, Mr. A. E. Mitchell-Innes said this was a very prosperous 
and progressive enterprise, and he thought, in view of the great strides 
which their business had made, and the large number of new electric light 
customers they had, the shareholders would underatand why more money 
was required, The amount actually required to pay for the new electric 
generating machinery апа rolling stóck which they bad already secured 
or contracted for and the further purchases which they contemplated 
during the current year, amount to less than £40,000. Business in British 
Columbia has never been better, and there are a number of factors con- 
tributing to this improved outlook, including the building of railways into 
Vaucouver and Victoria, the establishment of additional steamship com- 
munication with Australia, the landing of the Pacific cable and the general 
prosperity of the country. Evidence of the brightened outlook is shown 
in an offer they bad received to underwrite the whole of their proposed 
issue of £64,000 in preference shares at a reasonable brokerage from one 
of the most important of the great Canadian banks, | 


W. T. GLOVER & CO. (LTD.)—The directors’ annual report states that 
the sales of the company's manufactures show a considerable increase over 
those of the preceding year, while prices have been fairly maintained. The 
works of the Trafford Park Electric Power and Light Supply Co. which the 
company have erected were now giving а supply of current to the com- 
pany's works and to the majority of works in operation iu the park. The 

emand for power was rapidly increasing, so that the company was likely 
to benefit considerably by the continued expansion of the enterprise. The 
directors consider that the time has come to dispose of a part of their 
interest in the Trafford Park Company by a public iesue of shares, or other- 
wise. In view of large contracte in hand, requiring further working capital, 
the directors intend to offer for subscription the balance of 25,000 ordinary 
shares, and the rest of the debentures already authorised. The Trafford 


Park works are now in operation, and the company has benefited, and will , 


no doubt benefit still more, by the increased facilities for manufacture. 
The disturbance caused by removal of plant and erection of new plant, 
however, prevented the full effects of the improved accommodation from 
being felt during the past year. At the meeting on Wednesday the chair- 
man (Mr. Henry Edmunds) announced that the company had secured 
orders which would probably require them to double their premises. The 
motion for the adoption of the report was agreed to, and dividends of 
5 per cent. on the preference and 10 per cent. on the ordinary shares were 


approved. 

HOVE ELECTRIC LIGHTING CO. (LTD.)—At the meeting of this com- 
pany, held on Monday, the directora’ report, set out in our last issue, was 
adopted. Col. Filgate, who presided, said they had ordered another boiler 
for erection this summer, and hoped, with this, to be able successfully to 
meet the demand for electric current during the ensuing winter. They 
had secured a suitable site for a new station, which was much needed. The 
proposed extensions would involve considerable outlay, but not more than 
the progressive nature of their business demanded. They would shortly 
have to consider what reductions they could make in their charges for 
current. They had arranged to supply consumers at 220 volts at 7d. per 
unit for the first hour instead of 8d., and this had led to а number of 
their customers changing cover from 110 volts. The alteration had been 
warmly opposed by the Hove Corporation, and this opposition had had its 
result. In fact, recently, that body had refused to allow the change, 
although more than four years ago they authorised the company to connect 
future consumers at 220 vols. Such action by the Corporation must 
tend to prevent the company reducing their charges sooner than would 
otherwise be the case. Fresh capital would be required this year in some 
form. The gross revenue had been £13,841, an increase of £1,771 over 
1899, and the expenditure had been £6,125, an increase of £1,152, The 
final dividend at the rate of 9 per cent. per annum, making 8 per cent. for 
the year (comparing with 74 per cent. for the previous year) was approved. 


IMPERIAL TRAMWAYS CO. (LTD.)—At the annual meeting on Satur- 
day the chairman (Mr. George White) said the directors proposed to 
extend the Darlington tramways aud adopt electric traction. They were 
unable to enter into an agreement with Darlington Corporation for taking 
current from the Corporation mains, and, after negotiations, the Corporation 
determined to purchase the company's undertaking. These negotiations 
were proceeding, and he believed a sale of the lines would shortly be made 
upon mutually agreeable terms. The Board of Trade had appointed Sir 
Frederick Bramwell as arbitrator in the sale of the company’s Reading 
lines to the Corporation, but the latter had asked the company to suggest 
some reasonable price for agreement to obviate the necessity for arbitra- 
tion. In regard to the Middlesbrough, Stockton and Thornaby electric 
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tramways, there was a quiet but steady growth of traffic, and the receipts 
were exceedingly satisfactory. The extension of the Middlesbrough line 
to Clarence Ferry would be opened in May. The London United Company, 
in which the Imperial Company was во largely interested, had also made 
great strides during the past year. 


MERSEY RAILWAY CO.—At the balf-yearly meeting on Monday Mr. 
James Falconer said the proposed change from steam power to electric 
traction was by far the most, important question the directora and share- 
holders had to consider. It was the end and object of their whole policy, 
but it was a subject surrounded by many difficulties, The form of electric 
traction best suited for a full-sized railway tunnel like theirs had not yet 
been determined by experience in this country. Ву their Act of 1900 the 
company would be enabled to place the stock required for paying for the 
electric reconstructional and equipment works in front of the existing per- 
petual debentures, but the extreme of the conversion to e!ectric traction 
muet not lead them to lose sight of the great importance of securing the 
best system. The Wirral Railway Co. bad also obtained power to convert 
their sy: tem of working from steam to electric traction, and the board 
were in communication with that company with the object of arranging 
mutually satisfactory terms for a joint system of electrical working. 


NATIONAL ELECTRIC WIRING CO. (LTD.)—The report of the directors 
of this company for the year to Dec. 51 last states that the gross profit is 
£9,636. 0s. 2d., from which has to be deducted expenses of administration, 
allowances on contracts, &c., £5,642. 4s. 8d., leaving £3,993. 153. 6d., 
which, with £281. 15. 5d. brought forward, makes £4,274. 16s. 11d. The 
directors recommend a dividend at the rate of 4 per cent. for the year, 
taking £2,499. lls. 8d., depreciation, &c., £1,590. 192. 6d., carrying 
forward £384. 5e. 9d. The increase in the business during the year has 
been very satisfactory, and the orders taken from Jan. 1, 1901, to date 
show this increase more than maintained. Several large contracts kave 
been eecured, involving the complete equipment of plant for power and 
‘lighting. During the year 2,240 installations (of an aggregate of 57,519 
8 c.p. lamps) have been completed, of which 777 (19,973 8 c.p. lamps) were 
“free wiring, and 1,463 (37,546 8 c.p. lamps) were contract, while 590 
installations (53,084 8 c.p. lamps) were in band. Free wiring contracts 
have been entered into with the Corporation of Swansea, the Borough of 
Poplar, and the Scottish House-to-House Electricity Co. 


WOOLWICH DISTRICT ELECTRIC LIGHT CO. (LTD.)—The annual meet- 
ing of this company was held on Monday, when the directors' report for 
1900 was submitted. The increase in lamp connections have risen from 
9,610 to 19,425, and the eale of current from £3,372 in 1899 to £6,109 in 
1€00. The reeult of the trading for the year (with £63. 10s. 3d. from 
last account), after payment of debentures and loan interest, leaves a profit 
of £2,026. 8s. 9d., and the directors recommend a dividend at the rate of 
5 per cent. (absorbing £1,022), and that £600 be placed to renewal fund. 
During the year the works were largely extended. A new 250kw. dynamo 
tet was added, additions were made to the boiler power, and the mains 
were considerably extended. It is proposed to increase the capital to £50,000 
by the issue of 25,000 £1 shares, to be offered pro rata to the shareholders. 
The following is an abstract of the proceedings at the meeting supplied 
to us on behalf of the company : —Mr. J. A. Findlay said the expenditure 
had only gone up by a little over £700, and but for the increased price of 
coal these expenses would bave been £500 less. The capital account showed 
а large increase, due to the great extensions of the company's business. 
The company had paesed through a number of lean years, now they had 
entered on something inore in the way of fat years, and there was every 
prospect of the improvement continuing. Mr. F. E. Gripper said the 
number of lamps connected was doubled in 1899, was doubled again last 
year, and there should be a very considerable increase this year. The 
report was adopted. Mr. Findlay ssid they had been approached by the 
Woolwich Borough Council with reference to the sale of their undertaking, 
and if they were made a reasonable and suitable offer they would call the 
shareholders together to consider it. 


NEW COMPANIES, STATUTORY RETURNS, ёс. 


— —— 


DERBYSHIRE AND NOTTINGHAMSHIRE ELECTRIC POWER SYNDICATE 
(LTD.) —Registered March 19, with a capital of £10,030 in 100 ordinary 
shares of £100 each and 600 deferred shares of 1s. each, to carry on in the 
counties of Nottingham and parte of Derby south of the River Trent and 
elsewhere the business of an electric power supply company in all ite 
branches. The subscribers are A. Lupton (civil engineer), M. Н. Mills, 
M.I.C.E., J. W. Thackeray, A. Grove, C. Allan, D. Fox, W. W. Horsfield 
(boiler maker), S. J. Chad wick, J. Hirst, C. B. Crawshaw, C. Fox, M. Deacon, 
M. I. C. E., R. Holliday, F. Huntsman, British Westinghouse Electric and 
Manufacturing Co., E. H. Fraser, J. T. McCraith, T. B. Springett, and P. 
Castle-Smith. The first directors are M. H. Mills, D. Fox, J. Hirst, E. Н. 
Fraser, J. T. McCraith, J. W. Thackeray, C. B. Crawshaw and A. Grove. 


ELECTRITES CO. (LTD.)— Registered March 14, with a capital of £500 
in le. shares, to acquire inventions relating to the production, treatment, 
storage, application, distribution and use of electricity, and in particular to 
acquire certain inventions and a registered design from Mr. F. B, Lacy and 
to carry on the business of makera of electrical apparatus, &c. 

LAHMEYER ELECTRICAL CO. (LTD.)—Registered March 21, with a 
capital of £100,000 in £10 shares, to carry оп the business of electrical 
and mechanical engineers, manufacturers of and dealers in all kinds of 
plant, machinery, equipment, apparatus and appliances for the generation, 
distribution, accumulation, and employment of electricity and other motive 
and lighting power, contractors for the erection of electrical апа other 
works and plant, &c. No initial public issue, 


CITY NOTES. 
—— 

MEMORANDA.— Bank rate 4 per cent. (since Feb. 21, 1901). Price of silver 
211.4. oz. (March 28).  Consols (23 р cent.) 95,5, —9514 for money, 
ИМ ы for account; 24 per cent. 95—96 (March 28) Consoles Pay 
Day April 3. Stocks and Shares Continuation Days, April 10 and 24. 
Ticket Days, April 11 and 25; Pay Day, April 12; Mining Share Carry- 
over Days, April 9 and 23. 


BURY, ROCHDALE AND OLDHAM TRAMWAY C0.—During the half-year 
to Dec. 31 last an arrangement was come to between the Corporations of 
Hey wood and Rochdale and also between Heywood and Bury, whereby the 
Rochdale Corporation ran their electric cars to the centre of Heywood, and 
the Bury Corporation theirs from Bury to the same centre. The 
authorities both east and west of Heywood have associated with a view 
to act jointly in the matter of purchase. 


DIRECT UNITED STATES CABLE CO. (LTD.).—AÀu interim dividend of 
Эз. per share (tax free), being at the rate of 5 per cent. per annum for ће 
quarter ending 5186 inst., is payable on and after the 26th prox. 


EASTERN TELEGRAPH CO. (LTD)—This company announce the pay- 
ment on April 15 of dividend at the rate of 54 per cent. per annum (less 
tax) on the preference stock for the quarter ending March 31, and an 
interim dividend of 1] per cent. on the ordinary stock (tax free) in respect 
of profits for the quarter ended Dec. 51, 1900. The transfer books will be 
closed from April 6 to April 15 inclusive. 

The Eastern Telegraph Company also announce the payment on May 1 
of interest for the half-year ending April 30 on their 4 per cent. mortgage 
debenture stock. "The transfer books will be closed from April 24 to May 1, 
inclusive. 


EASTERN AND 80UTH AFRICAN TELEGRAPH CO. (LTD.)—This com- 
pany announce the payment on May 1 of interest on their 4 per cent. 
Mauritius Subeidy Debentures. The transfer books will be closed from 
April 24 to May 1, inclusive. 

EASTBRN EXTENSION, AUSTRALASIA AND CHINA TELEGRAPH 
CO. (LTD.)—Subject to confirmation by the shareholders, the directors 
have declared a dividend, for the quarter ended Dec. 31, of 2s. 6d. 
per share, together with a bonus of 4s. per share (or 2 per cent.), making. 
а total distribution of 7 per cent. for the year 1900, payable April 25th. 
The share register will be closed from April 17 to 24 inclusive. 


EVERED & CO. (LTD.)—The report for 1900 states that, after providing 
debenture interest, &c., a net profit remains of £18,252, making, w th 
£6,985 brought forward, £25,258. An interim divideni at the rate of 
74 per cent. per annum has been paid, and the directors now propose a 
further dividend at the same rate and a bonus of 24 percent. for the year, 
to write £2,000 off plant and buildings, and to carry forward £6,164. 


GLOBE TELEGRAPH AND TRUST Co. (LTD.)—The directors have 
declared an interim dividend of 2з. 6d. per share on the ordinary shares. 


NORWICH ELECTRICITY CO. (LTD.)—At the annual meeting, held last 
week, Sir Charles Gilman congratulated the shareholdera on the continued 
increase in the company's business, which was for 1900 about £3,000 over 
the previous year. Owing to the advance їп the price of coal they had 
only an increased balance in hand of £930, but this sufficed to show the 
progressive state of the business The number of their customers wa3 
steadily increasing, aud this required the issue of further capital to provide 
the necessary mains and machinery. A dividend at the rate of 6 per cent. 


week | B | mo | Жо.) em. 
Une. © of nee 
ended 8 or Dec. „eeks Amount. E 
1901 | £ £ £ | £ 
Aberdeen Corporation. . Маг. 25 | 550 |+ 32 42 28,116 + 3,550 
*Birmingham Tramways.) „ 25 |4020!+ 59 11 44,421 + 653 
*Blackburn Corporation. „ 22 407+ 37 12 4,662 + 439 
Blackpool Corporation.. „ 21 213|+ 51 51 30,576 + 7,997 
Blackpool and Fleetwood „, 25 162 — 26 12 1.750 — 155 
Bolton Corporation „ 24 1,258 .. 51 69,378 xa 
Bradford Corporation.. „ 21 800 ＋ 449, 51 31,827 7 12, 380 
Brisbane Trame ... Feb. 6 | 1,935|+ 49 5 10,674 1+ 1,742 
Bristol Trams & Carriage Mar. 22 | 3,576 + 1,175 12 43,283 +12,258 
Buenos Ayres& Belgrano Feb. 21 | 2,898 + 604 8 22025 + 3,169 
Carlisle Trama. Co. ...... Mar. 25 117| ... 12 1,337 iis 
Central London Railway! „ 25 6,188| .. 12 75,007 is 
City & South London Ry. „ 212,082 ＋ 729| 12 23,236 + 9,657 
Cork Elec, Trams. . „ 21 345 7＋ 34 11 3902 + 411 
Dover Corporation... „ 23 154|- 17, 51 10,627 + 704 
Dublin & Lucan Rly. „| „ 23 | 710+ 11 12 846 + 155 
Dublin United.... .. „ 22 | 5,076 + 251] 12 27,369) + 3.561 
Dublin Southern Dist...| „ 22 646;+ 80 12 8,455). { 
Dundee Corporation unn - беу | vee . 
*Glasgow Corporation. „ 25 3, 359 7 268 12 100,285 `+ 2,805 
Halifax Corporation id - | 855 X "m 
* Huddersfield Corpn. ..| „„ 25 68)'+ 104) 51 35,142 |+ 3,082 
Hull Corporation. .. . , 23 | L482 + 788| 38 54,917 .--29,723 
Liverpool Corporation... „, 16 | 8,048 7 1,054 11 85,905 |—-12,389 
Liverpool Overhead Rly. „ 24 1,475 + 2500 12 17,744 + 884 
Portsmouth Corporation| „ 23 472, - 3... .. | sie 
“Sheffield Tramways..... „ 242915 1.097 12 33,565 +11,851 
Southampton Corporat'n „ 21 550 T 2880 sige js 
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debenture 
ROCKHAMPTON (QUEENSLA ND) GAS AND COKE СО. (LTD.)—In the (Ltd.) and to allow the further issue of £26,991 4 per cent. 
report for the half-year ended Dec. 31 a deficit of £217. 26. 11d, on the | stock of the Kensington ö„⁵;ùÿ 443d 218000 5 Co dd 
electricity department is announced. Dividends at the rate of 7 per ont. and the Notting Hill Electric Lighting Co. (Ltd.) un P edant 
per annum upon the ordinary and 9 per cent. upon tke preference shares second debenture stock (iu lieu of provisional certificates now quoted) an 
have been declared. 100,000 ordinary £5 shares of the Buenos Ayres and Belgrano Electric 
Tramways (Ltd.) to be quoted in the official list. The latter is a special 
STOCK EXOHANGE NOTICE.— Application has been made to the com- | application. The Stock Exchange committee has also been asked to quote 
mittee to appoint a special settling day in, and to grant a quotation to " e further issue of £10 ordinary shares of the British Electric Traction Co. 
the further issue of 40.000 £1 shares of the Cape Electric Tramways | (Ltd.) in the Official Lis“. 


ELECTRICAL COMPANIES' SHARE LIST. 


RESENT | AMOUNT | LAST Previous Price RATE PER Business Dorz 
* or "гт. МАМИ. Wxxk's Prior, Wednesday. Ont. "Югттржир Dux. Duro WERK 
2 HARE, | DEND. MAR, 20, Mar. 27. YIELDED, Enpina MAR. 27 
ELECTRICITY SUPPLY COMPANIES. 4 з. d. Highest Lowest 
100,000 1 - Bl’ckh’th & Gr’nw’ch D’st’ct Elec.Lt.Ord. (fully pd) * 1 3 1 eee aa) — e 
£100,000| Stock кё Do. 4} 1st Deb. Stock Prov. Certs, (red. and ооп.) 70 75 70 75 — d 733 ve 
6,000 10 10/0 | Bournemouth and Poole Elec. Supply Ord. .......... 19] 133 123 13 3 14 1 өзө m zm 
6,000 10 4/6 Do. 4% per Cent. Cumulative Pref. ............ 10 11 10 11 4 110 i: di e 
&70,000| Stock 44% Do, 43 per Cent. Debenture Stock (red.) .. 101 104 101 104 4 Y 7 е ee "€ 
19,661 5 3/8 | Brompton & Kensington Elec, Supply Ord ........... 7 8 7 & 312 9 * 8 — 
12,000 5 3/6 Do. 7 per Cent. Preference .......... 8 9 ai 8 4 0 0 | Marchand September vee 
20,000 5 1/6 | Oalcutta Elec. Supply Ordinary (full ly paid) . PRSA 61 7t 6 7+ - ее — e 
50,000 5 4/9 | Oharing Cross & Strand Elec As upply Corp.... E 10 J 10 410 0 | February and August 93 ve 
50,000 5 2/3 Do. 4} per Cent. ä ТИТ 5 5 5} 5 8 18 3 ээ өрә ore 
34,000 5 30 | Ohelsea Electricity Supply Ordinary „ eee, eee se б 6 51 6 aut c шы. 64 e 
£150,000 | Stock 44% Do. 4% per Cent. Debenture Stock (red.) .. 109 112 109 112 4 0 4 June and December... - e 
$1,200,000 | $1,000 57 ‘Gilead Edison lat Mort.57/ e i Gold Bonds(red. hs | 100 110 100 110 4 1011 | April and October. .., кй - 
70,579 10 8/0 | Olt ot London Electric Lighting Ord. . . . . {| 81 7 5 5 9 0 | February and August 83 Т 
40,000 10 6% 6 per Cent. Cumulative Prof. ......,..«.. | 13 14 13 ц 4 5 9 | January and July. — se 
£400,000 | Stock Bx * Do. Б per Cant. Debenture Stock (red.) . .. 122 147 121 1286 4 0 4 | June and Decem 172} 
£200,000 | Stock ie Do, 44% 20а Deb. Stock Certs. (all pd.) ........ | 101 103 101 13 - ese — 
40,000 10 40 | Oounty of London and Brush Prov. Ordinary... 8 9 8 9 913 4 > 8i ө 
20,000 10 6/0 Do. s per Cent. Cumulative Preference 114 1?j 114 123 416 0 | Marchand September vec e 
4300, 00 Stock 44% Do. 4%” Реһ. Stock (all pd.) (red.) . . . 106 109 106 109 427 * 107 ба 
10,200 5 Аз Folkestone Electricity Supply Co. Ordinary .....| 5 6 61 51 - en Pis - 
11,000 b en Hove Electric Lighting Ordinary . . . 7 8k 73 T * e Fa - 
15,000 b 10% | Kensington and Knightsbrid go O Ordinary 10 11 108 11; 111 4 * " m 
10,000 5 67 Do. s per Oent. lat Pre [ Deb. Stik. (red.) 6k 7 64 7 4 2 7 | January and July. - oe 
£73,009 | Stock 22/0 | Kenstn.& Kngtbg.Co.& Notting Hill Co (Jnt.Stn.)47| 103 105 103 105 816 2 = ЧА e^ 
110,000 3 eid London Klectric Supply Ordinary e e eee 1} 13 1} ! ез 9 
Р ae во 4 n^ ре, бр 8 3388 (——— 3 : + 2 * : 1 : Mas. Deni (t et 
, с A о. per Cent. Ist Mortgage Debentures .. ; 98 01 1 . Sept.,Dec. las — 
85,000 10 6/0 Metropolitan Elec. Supply are SPO OSE COR eee ree ITIN 124 134 12 13 4 13 4 April 2 123 123 
13,769 10 94. Do. (£7 10з. paid). " 91 10} 9 10 5 - m; - 
£220,000 Stock 47 Do. per Oent.Deb.Stock First Mortgage. 110 113 110 us 819 8 Jans and December ... — — 
£250,000 | Stock 347 Do. 3} рег Cent. Mort. Deb. алаар (rea. 97 100 97 100 310 5 Ж. КЕ ove 
6,452 10 6/0 | Notting Hill Electric 3 . 15 163 15 16 6. $10. | Minh „оссе - oe 
10,000 5 5/0 | Oxford Blectric Ordinary . . . . o . e „6 6% 6 8 16 11 * s - 
800,000 1 1/6 Rand Electric s...» LIZIZILELITILIITITTITTTTTTIITTITTIIII LI „„ ta vs + 12 0 0 eee ге 
#135,000 Stock 5% River Plate El. Lt. & Tr'ct'n, Ltd., 57 lat Mor. Bob... 65 75 65 75 d January and July... -— 
15,000} $100 $2 Royal Electric Company of Montreal Shares. . | 200 22) 20) 220 312 9 | April and October...... ete — 
4115,00 100 44% |* Do. 1 per Cent. Ist ae Debentures ..| 193 105 103 105 476 an - 
40,000 5 9/0 | Bt. James’ JANA Pall Mall Electrio Ordinary ........ 191 14 134 14] 5 0 0 February and August ons - 
20,000 5 3/6 Do. 7 per Cent. Preference . . e 8g 9 84 94 813 8 " s ө en 
£150,000| Stock 29/0 Do. 3} per Cent. Debenture Stock (red. Ys T 98 101 93 101 8 9 4 - - ED 
12,000 5 see Smithfield Markets Electric Supply Ordinary...... 2 2h 3 2] t ove ao -— 
£50,000 Stock 4% Do, 4% Debentures ITELT ЕЕ 1ГЕ 80 90 80 90 4 10 11 == ee eee 
65,000 5 .. | South London Electric Supply Ordinary. . 2} 3} 2% 3 — E et e 
79,900 5 5/8 | Westminster Blectrio Supply Ordinary . 13 111 12 4 4 0 | Marchand September 124 E 
30,100 5 4/14 Ро. Do... Т ЛТД eee HEE SOR ee ТИТЛ ... oes oo oe +e * 
ELECTRIC RAILWAYS TRAMWAYS, A0. 

260,007 5 2/0 Anglo-Argentine Shares (1 to ay eet a «өөө 0000052... - 8i 1 417 0 April and Ostobe>... .. 4 313 
£230,000} Stock 6% Do. Permanent 6% Deb. Stock .. йө pret eds 25 123 123 4 14 10 әй 125 ane 
10,000 av 9/v Blackpool and Fleetwood Tramways... .. i» den 14 15 14 15 4 6 B = — 

75,000 5 s^ Brisbane Electric Trams. Investment Ord. ............ 2} 3} 3 4 ax] bá 33 3l 
75,( 00 5 Ри Bo OACI POE а кылад лада быт. 4j 41 4} 5 ne Sed T - 
£400,0.0| Stock „ Po. 447 рер, Ргоу. Сегіз, ... . ано 99 101 99 101 ae 99 - 
£0,000 10 84% Bristol Tramways and Oarriage Ordinary . 23] 24} 233 24 8 4 0 February and August "e LE 
25,000 10 47 Do. OumulativeProference(fally pd) .........| 10% 10% 104 10 3 15 4 © — - 
£100,000 | Stock 47 Do. 4рег Cent. Debentures ............| 114 116 114  11* 3 3 5 | February and August LL 
20.000 10 „ British Columbia Electric Railway Ördinary .. a 6% 7} 6} 7 KR - 
13,600 10 [0 Do. 67 Preference e e ee | 20 10} 10 10) 415 3 | May and November . 10} 101 
£250,000 40 ses Do. 419 lat Mort. Bobs. . . . . ... 98% 100% | 100% 107% Ж e 100j 1904 
60,000 10 6/0 British Elec. Trac. Gon REUS 15 16 16 16 5 6 8 ese 154 1! 
60,000 10 6/0 Do. 6% Саш. Pref.... 5000 56666 3 3 220 „10 lik 121 1 l4 124 4 16 0 February and August 12 a 12 
£350,000 | Stock 5% Do.  &perOent.Perpetual Debentures .....| 120 123 12) 123 4 14 — 122$ 121 
2 108 б 3/0 Buenos Ayres & Belgrano 6% “A” Oum. Pref, .... 5 5h E 53 5 14 3 e - s 
, ... | AJ. ЖС 9422990^7*9* rr 4 5 4 5 ee see LIII ve 
£320,000 | Stock 5% Do. B par Gent. Debentures s. е 1010 107 104 107 413 6 one 106} e 
£120,000, Stock 5% Do. 5% 2nd Deb. St'k Prov. Certs, Git pi. ) a| 96: RO р. 9. 9 (| 5 1 8 Са на е 
34,410 10 20 Ca'cutta Trams. (Nos. 1 to 400 JA M i T | 10$ 11 ias > . 
£250,000 100 s Do. iz 186 Deb. Stock (Bad). VISA Ness aed E: „An ] E м 
400,00 1 Cape Electric Trams. Shares... SD SEE ОРКУН 1} 1l 1 1 A 59 ses Es 
206,29; 10 2. | Central London Ordinary. ME CEA. 8 9} 219 6 Jane and December . Or. ¥ 
40,000 5 26 City of Birmingham Trams. Co. 5⁰⁰ € am. Prof - 5l EN 4 611 | Gii T€ —— 
£300,000 100 i% Do. 4% lst Mort. Debs. ...... "i + | 10? ^10, 317 8 +» e э» 
£855,000 Stock 13% | Olty and South London Saf Соп. Orainar) y 43 E0 45 (0 210 0 | February and August 1j .. 
7,500 10 1/57; bo. Ordinary (Nos. 22,501 to 60,000) ........... 4 5 1 5 E 2 * Pa 25 
£150,000 Stock 5 Do.  BperCent,PerpetualPreference(1891).. | 132 137 131 137 813 0 | » 2 | M Ss 
£200,000 rtock 57 Do. 1896) CILT CREED eee ener ee ee Pree eee ee eee eee tne ees 122 127 | 122 127 3 18 9 oor ы e 
£244,315) Stock | 4% | Do. per Oent. Perpetual Debenture ......... 112 117 112 17 3 э 5 | May and Ne vember T - 
60,000 10 6/0 | | Dablin United Trams. (1896) Ltd. Ded pan ө a 12} 134 13 14 4 5 9 | — | 134 РА 
59,987 10 | 4/0 Do. брег Cent. Preference q . 15 16 15 16 316 0 ы | eee T 
,000 100 n7 Do. 34 per Cont, Mort. Vabs. (red. Y 102 105 | 28 102 | ese ote | è ese 
20,000 5 — Electric Lgt. & Traction of Australia 6% / Cam. Pret. 11 5 | 41 12 | — | — | e T 
20,000 10 732 Imper al Tramways Ordinary. . . . XI) 22 23 21 22$ | 812 8 | March and & ptember vee - 
10,000 10 6% t о. 6 per Cent. Preference... . . . . . . . XII 14h 15 | 147 15 | 818 8 „ » * ove 
£300,000 Stock 44% |t Do. 4 per Cont. Debenture . . . 12 114 112 uUi 3 18 11 | Jantary and July. 82 Lo o 
30,000 10 l3 | Kidderminster & District E. L. & Tr’ot’n 6% Pret. . ite 101 | .. | May ana November — | е 
37,500 10 337 | Liverpool Overhead Railway Ordinary e . Xl 71 7 71 7j | 4 110 February and August — 
10,000 10 57 Do. 6 per Cent. Preference „ c . Xd 13 13 13 13} 315 6 - | to 
£125,000 Stock 4% Do. 1 per Cent. Debenture ....... 102 101 103 104+ | 817 2 | January and Јо1у..... | ^v. on 
5350, 000 21,000 57 London Street Rly. (Ont. Ist Mrt. 5 Dba. (red. ra 100 102 100 102 | 418 0 eve өзө — 
£328,744 | Stock 9/4 Lond. Utd..Trams.47/1st Mt. Db.Stk.Prv.Crts. (fllypd) 102 101 102 10 | — ec 1034 107g 
£60,000 100 5% Montreal Str’t R’lw’ yse'rl’g5%Mor:. Debs. (2409) .| 108 101 (2 104 416 2 m — 
£140,000 100 447 Do. Sterling 447 Debentures (1922) ........... 102 104 | 2 104 | 4 6 7 -— ES а 
21,000 ә e | New General Traction Ordinary ... —— 31 331 | 83 3} 3 8 8 e - — 
59,000 5 6/0 Do. 6 per Oent. Oumulative Preference „„ „ 41 5% 41 52 | 6 0 0 | May s... and Auousi en oo 
4,000 10 „ | Oldham, Ashton and Hyde Elec. Tramway Ord...... T T see | — Me August m € 
4,000 | 10 0 Do. per Oent. Preference . DEI UII MTM ee coe’ s.s 10 m" — 
13,334 10 | eee Potteries and Traction Ordina ЕЕ ЕО 115 121 111 121 | Г ane LII] 
10,000 | 10 6/0 Do. 6 per Cent, Cumulative Preference . 10 11 10 11 | 41011 | February and August e * 
£125,000 | Stock 87/0 Do. 44 per Cent. Debenture Stock. . , e | 107 109 107 109 | 439 | : а a 
£540,000 Stock 3% Waterloo and ү; ШУ ORLBATN-. эслей vum vebierds шл: | 93 95 4 #7 3 2 2 June and December 500 | са 
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Previous RATE A Bosrrzss Dor 
а у жу ax Б НАМИ, Wuer’s PRIUN, Weodaosdas, "Югтгржир Dun. Dumixo ЕЕК 
. Bzrex" | mud. Man. 20. Mar. Taek. Expro MAR. 27 
TELEGRAPHS. © 2 s. Highest | Lowest 
496,900 100 4% |*African Direct Telegraph 4% Mort. Deb. (red.) .....| 99 102 99 102 318 6 | January and еу оо oss 
26, 10 eee Amazon CITU ELLI ELET A MI I III III oe soe eve June and see eee eee 
4119, 700 100 5% Do, 5 er Debentures LELES ВААС НО 55 65 55 65 060 eee eer eee 
£827,720 Btock 17/ Eds ERIS CAD... ВЈ ЈГ ЕА АЕА OCR eee eee eee tee ee 50 53 50 53 5 13 10 Feb., May, Aug., Nov. 50 >.. 
83,088,640 Stock 80/0 . Preferred . Prec) Meee MI I IILIILIIIIEI 94 93 94 96 6 1 0 LI] Г 95} 81 
£3,088,640 | Stock 5/0 Do... DT. еее TTT 8 Ы 8 84 218 9 " » 5 Pd 
3,333,300] $100 $2} | Commercial Cable Capital C 165 173 145 175 112 3 Jan., Apr., July, Oot. és = 
£1,741.039 Stock 44 |* Do. 4 per Oent. Debenture Stook................|] 102 104 102 104 3 16 1 * 102 ^ 
16,000 10 5/0 | Опра Submarine Ordinary . . . . . . . e . 6e Tk 81 7] 8} 6 9 5 | Februaryand August = sti 
6,000 10 10/0 Do. Preference 10 per Cent. . . 9. .-..:.... 16 17 16 17 517 8 : * let ee 
13,000 5 2/0 Direct Spanish 8 eee eee eee 3 4 8 4 Б 0 0 April and October. seeeee see eee 
6,000 6 5 Do. 10 per Cent, amulative — Ш 10 9 10 5 0 0 are e 
630,000 50 x Do. 4% рөг Cent. Debentures . . . . . s. 100% 1047 100% 1047 4 6 7 | January and July... ipe i 
60,710 20 8/0 | Direct United States Oable ....... 912 10} 92 lor 616 7 | Jan., Apr., July, Oot. 10 9} 
#108300} 100 a Direct West India Оаййө 437 Rg. Db. (within Nos. 1| 99 102 99 102 4 8 3 June and December..|  .. E 
44.000.000 Stock 25/0 | Eastern Ordinary . +» [to 1,200) (red.)} 143 148 143 148 4 14 10 Jan., Apr., July, Oct. 1145} 143 
£1,826,888 | Stock 17/6 Do. Zi per Cent. Preference Stock - CE EE БО 98 91 96 812 9 93 — 
41,482,268 Stock 44, |* Do. 4 per Oent. Mort. Deb. Stock (red.) М A 117 113 117 8 9 0 | May and November .. 115 113} 
250,000 10 2 Eastern Extension ..... ч 14 144 147 414 11 Jan., Apr., July, Oct. 144} 14] 
50,000 10 E^ Do. (Nos. 250,001t0300 .000)28pd. isdat @3рш,аЇїра 131 14 13} 1 ne 13} dpa 
4320,000 | Stock E Do. 4 per Cent. Debenture Stock... „өм ME ЦЕ 111 116 3 9 3 | Fobruaryand August — “ 
#300, 100 4% |*Bastern and S. African 4% Mort. Deb. 1909... = „| 99 102 9) 102 3 18 3 | February and August 100} "ia 
$200,000 25 47 Do. 4 per Cent. Mauritius Sub. Debe. (red. 101% 104% 10'7 1017 817 8 | May and November. 1014 101 
180,227 10 1/9 | Globe Telegraph and Trust ...,.„ .....„„е... „ое. .«оне eee 9 | 10} 9 10 5 2 5 Jan., Apr., July, Ов. 10 A, 31 
180,042 10 8/0 Do. 6 per Cent. Preference .. „ 151 11 15 813 8 15 14:1 
150,000 10 5/0 | Great Northern of Sata aie 250 82 31 82 34 313 6 January and. July ..... 32 oon 
‚000 100 44% | Halifax&Bermuda Oable 447 lat Mort. Dab. (wthnNos. 99 102 99 102 4 9 1 | June and December .. ede ove 
17,000 25 12/6 | Indo-European ....,.... L to 1,209) сел.) 47 5l 47 51 413 0 | May and November - es 
4100,00 100 6 London Platino-Brazilian 6 per Gent. Dobs., 1904 ... 103 106 103 108 513 2 | March and September vee - 
£100,000 100 4% Pacific & European Tel. 4% Guar. пф (red.) 99 102 99 102 318 5 | June and сви es - 
11,839 8 4/0 Reuter’ B. ...6. „ „„ „„ „ ван ванае наноае COCO ee 74 8% 74 E4 4 l4 1 April and October... eee oe 
3,381 8100 Oert.| 6% | Submarine Gabies Frust анана поо" AER... MN 1214 12) 411 0 ^ lis 
15,609 10/0 „West African Telegraph se» себ уана ee 2} 3t 2 3} 4 9 3 | Dece.aber and Jul — oh 
4171, 100 10⁰ 65 |* Do. брег Gent. Debentures red.) ......| 97 100 97 100 5 0 0 | Marchand Septem us v 
30, 24 ee Wost Ooast of America... 558598 52298-55908 ETT: 00220000033 t 1 i 1 soe eee vee 
£150,000 100 4% „ Do. 4 per Cent. Debentures... PRENTE 99 102 99 102 813 5 | January and Jal Eos <a - 
88,321 10 64. Wost India and Panama КДД SEELE ETETETT i 2908-020098- 02008 ++» 8 i E į eee May and * ... LIII 
563 10 6/0 Do. 6 per Gent. Ist Proference ....» «cce ышы... 6 7 6 T 8 11 6 * 63 Ors 
4,669 10 6/0 Do. s per Cent. 2nd Preferenoe e . 5 7 5 7 8 11 6 ж ES 
,000 100 5% |* Do.  bperOent. Debentures ............| 103 106 103 106 414 4 January and Jal — м 
207,930 10 3/0 Western таар (late Br zili'n S'bm'rine) .......) 13] 14} 13] 14} 418 3 | Mar., June, Oot., Doo. 133 K 
875,000 100 6% |" Do.  &perOent. Debs. (2nd Series, 1906) ......| 101 104 101 104 416 2 June and December .. oss ott 
£348,777 | Stock 45 Do. ( per Cent, Deb. Stock (rod.) .....,4...... 102 105 102 105 318 2 - se» on 
TELEPHONES. 
44,000 £5 4/0 | Obili Telephone (fally pad) . . 6 seen 8 * 3 34 5 14 4 | Au 8 e - 
224,850 10 3% | Consolidated Telephone Con. and Mang. seus . 2/3 2/9 2/3 2/3 | 10 18 2 April and Ootober ,,. eve - 
72,680 1 214 Monte Video Telephone Ordinary „ „%% , . 2 t 1 6 0 9 November ное „1 „ ETTEETET eee one 
86,492 1 1/0 Do. 5 per Cant. Preferenos . soso -.-. 1 | 1 5 0 0 * mes — 
590,000 5 28. | Майо. эйбер 3 3i 3 34 717 2 | Febraary and August Зу 3} 
15,000 10 6/0 Do. 6 per ent. Oumulative lat Preference .. | 11 15 l1 13 412 4 РА " we v 
15,000 10 6/0 Do.  6perOent.Oumaülative 2nd Preference...) 10 12 10 12 5 0 0 e ө 10} - 
950,000 5 2/6 Do,  &perOent. Non-Cumulative 3rd Pref. .. +; 41 эў 4} 597 e 0 ^ 4 
£1000,000| Stock 4 |* Do.  Debenture Stock 34 per Cent. (zed. ). . 92 9)» 90 93 3 15 IL | June aad December .. 9 99 
£500,000 | Stock 4 Do.  4per Cent. Debentare St Stock (red.) . 97. 10) 91. 100 . 97 xS 
171,504 1 0/6 | Oriental ....., ...... КККК Voces sane, 6888 бе { là { lg 5 3 9 Apt and uotober... » р 
58,000 5 2/6 United River Plate . MAZLLLLILI ЕГЕТ 4b 5 4 5 7 0 0 Jaly LIII NILIIIIIIL ... ... 
40,000 5 2/6 Do. 5% Oamalative Prof... .. ..... 41 51 41 5i $15 3 Jause and December .. - Е 
179,947] took 5% |+ Do. ; per Oant. Debentare Stock (red. jis sess 103 103 103 108 114 9 | June and Docember ... e» - 
ELECTRIC MANUFACTURING &2. COMPANIES. 
70,000 1 64. | Alliance Electrical Co. 5% Cum. Pref. , u . . e i 1 3 5 14 3 is - E 
125,000 1 did. Aron Electricity Meter 6% Oum. Pref. ................ 14 14 1 617 2 | March ana september T оо 
‚000 1 ... British Electric Works Oo. Ordinary ZI "0008 TTT 1 y a's » LIII [77] oe wee 
50,000 1 d Do. 5 per Oant. Cumulative Preference ....., .. Ф, 15 14 fs - бә - өз 
450,000 100 47, Do. First Mortgage R ou 90 85 90 5 0 0 " e 
70,000 5 10% | British Insulated Wire Ordinary. „ „ 10 11 19 11 616 4 | July and. February . ES 1" 191 
70,000 5 8/0 Do. 6 per Cont. Preference ............ n 57 6l 51 6i 416 0 | January ani July. а не 
100,000 5 3/0 | British Westinghouse 8% aoa e 4 5 4; 5 6 0 0 оо е 
‚060 2 1/2} | Brush Electrical Enginearing .....‚......... в. 1 1j lj ц 6 8 4 | September . . 1} " 
15,731 2 see Do, £l paid... „„. „ „%%% %%% vo se „„ ee .. one ce ... LI 
,000 2 1/23 Do. Sper Cent. Pref, Non-Gum. ..» .. 2} 28 24 2j 698 e деа S 
15,731 2 өзө Do. £i paid ТТТ m .. .. zl T * eee 
£125,000 | Stock 44% Do. 4% per Cent. Perpstual 1st Deb. 'Btook *. 103 108 103 108 4 3 2 | Marchand seotember 10 4 А 
£125,000 | Stock 5 Do. Perpetual 2nd Debenture Stock ... „„......| 10L 103 101 103 4 7 5 | Janaary and July ..... Lo a 
80,000 5 5/0 | Oallender's Cable Construction Ord. ЮР 15 16 15 16 413 9 FE » == 
40,000 5 2/6 Do. брег Cent. Cumulative Ргө!өгөпсө.. 54 6 54 6 43 4 = 5 iq 5% 
£90,000 | Stock 44% Do. 4% per Oent. lst Mortgage Оер, (rod. "Ры 109 113 103 113 3191) | Nove.aber and May TA P 
450,000 1 0/93 [Oastner-Keliner Alkali Oo. (fully paid) ..... ce os 14 i 13 р, 0 7 m 2 
150.000 Stock 417 Do. 44% First Mort. Dab. (re i. „ „„ 95 95 95 98 412 0 T" * 
60,000 1 0/7) | Obadburn's Ship Telegradh Ordinary .......- 1 1 610 0 MATON. sanaaa - - 
60,000 1 0/71 Do.  6perOent. Oamulative Preforense . 14 1% Б 6 8 my * 
51,000 3 1/93 «Огошріоп ana Co. (Nos. 1 to 54,00)). S 3 31 3 3} 6 0 0 | January and July... t 314 
4100, 000 100 57 Do. er Cent. First Mortgage Deb. (red. .. 100 103 130 103 417 6 РА к "TS ls 
60,000 1 0/71 | Davis and T mmins 6 pər Oent. Cam. Pre... і 1 і 1 6 0 0 жы | ai 
99,261 5 1/6 | Edison & Swan United (““ A“ Shares) (£3 paid) +s 1$ 2 1$ 2 9 0 0 | February and Augus. ме ese 
17,139 5 2/6 Do. (£5 paid)... de 2 4 3 4 612 3 5 = ss € 
£344,023 Stock 4% Do. Hrs Cent. "Mortgage ‘Dab. Зоок (rei. * 83 90 87 8) 4 9 6 | Jane and December ES} 83 
100,000 Stock 23/43 Do. 2nd Deb. Standing Prov. Certa. e pd)| 96 10) 96 100 ste M д. е 
35,500 5 2/6 | Rdmundson's Electricity Corporation Ord. is 41 о 4 T 8 110 | На`-уөзгїу....„....... v 2 
£75,000 | Stock 417 Do. 4} per Cent. First Mort. Deb. (red. ). 103 106 103 106 4 5 L| 724 104} — 
112,100 v3 1/2; | Wlectrlo ConstructionCo. (Limited) ......... sois 1j 21 11 2} 5 6 8 January and July... 14 - 
25,000 2 2/9% Do. 7 per Cent. Cumulative Preferance . КТК 24 3 2$ 3 413 4 |Jul PEZ Uri is nd 
£182, 500| Stock 4% Do. 4 per Cent. lst Mortgage Dab. (red.) 101 104 101 101 3 16 11 January and July.... ese oo 
110, 000 1 ей Giffre Electro Chemical an | Power Co. SR см е t ES per. 
30,000 5 18/0 Henley’s Telegraph Works Ordinary . . . „ sescerse- 15 16 15 16 6 5 0 February and August 151 бе 
30,000 | 5 2/8 | Do. 4$ per Cent. Preference .. .. 54 6 54 6 315 0 $6 2 * А 
£50,000 | Stock 447 Do. 13 per Cent. Mortgage Dab. Stook (rea. Ya 107 111 107 111 4 1 1 | ex 19 aa E 
50,000 10 15/0 India Rubber, Gutta Percha, &c,, МогКа....., ........ 21 22 21 22 41011 3.1, 21 
4300, 000 100 47 Я 4 per Cent. lst Mortgago Deb. (red. k PUR 102 105 101 104 317 9 Maron and September te a 
87,850 12 30/0 Telegraph Construction and Maintnoe,. .... 33 42 37 41 5 2 6 | March and July ...,. 83] - 
£150,000 100 4% Do. 4 per Cent. Debenture Bonds, 190» .. 101 101 101 104 817 0 | January and July .. ^ * 
25,000 5 4/0 Do. avufactcring Ordinary 11 '2 11 12 5 8 4 = 111 & 
20,000 5 2/8 | Do. 5 per Oent.Oamulative Preference ......... 5 ü 4 Ai 6 4 3 4 гөө e e 
30.000 5 5/0 | Willans and Robinson Ordinary ............««. e 11 12 1! 12$ 416 0 | April and October...... — » 
40,000 5 8/0 ‚ 6 per Оепё. Cumulative Preference. Жс" 61 7t 61 7i 429 - » 7} г 
£100,000 | Stock 44% | Do. 42 төт Oant. Ist Mortgage Debentures ..! 105 107 105 107 4 0 0 | May and November | ove — 


* [n calcu'ating the yield on this security, allowance has been made for accrued interest, but 


! The London Stock Exchange refuses to RS these, 


à a 1 * 


по! for redemption. 


Digitized by Google 
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| JANDUS 
ALTERNATING current 


ENCLOSED ARC LAMP. 


HIGH POWER-FACTOR. LONG LIFE. 


& 


INTERCHANGEABLE FOR SERIES WORKING. 


+ 


NOISELESS On any periodicity from 40 


upwards. 


LONG LIFE Burns from 85 to 100 hours. 


ECONOMY Burns direct on 200 volts 
with 34 amperes without 
Choker. 


WHITE LIGHT Very steady. Total absence 


of jumping and flickering. 


— 


— 


| 


DIFFUSION Perfect. No shadows. | EB — 


Guaranteed for Twelve Months. 


( 


SOLE AGENTS for the 


JANDUS ARO LAMP & ELECTRIC CO., Lid., % ^ E 
DRAKE & GORHAM, | 


66, Victoria Street, Westminster. 


Telegrams: “ ACCUMULATOR LONDON.“ Telephone: 898 and 71 Westminster. Please write 
Also 100, King Street, MANCHESTER ; for the 
Baltic Chambers, 50, Wellington Street, GLASGOW; and 
Westminster Chambers, East Parade, LEEDS. 1901 
SUB. AE VTS FOR THE NORTH: SUB-AGENTS FOR THE MIDLANDS: JANDUS 
ROBERT BOWRAN & CO, THE ELECTRICAL TRADES' SUPPLY, Ltd., 
3. St. Nicholas Buildings, Cornwall Buildings, Cornwall Street, CATALOGUE. 
Telegrams NEWCASTLE-ON-TYNE. Telegrams : „ BIRMINGHAM. 
„ BOWRAN NEWCASTLE." ** MOTORS BIRMINGHAM. 
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BELLISS & MORCOM LTD. 


LONDON OFFICE: 9, Victoria Street. S.W. "ENGINEERS, - BIRMINGHAM. 


wv PATENT SELF-LUBRICATING QUICK-REVOLUTION 
ENGINES = ELECTRIC LIGHT, POWER OR TRAGTION. 


Over 1,400 SETS, equal to more than 190,000 HORSE- 
POWER, have been built by us snce WE INTRODUCED 
THIS SELF-LUBRICATING SYSTEM IN 1891, and the \' | 
demand is rapidly increasing. This satisfactory result is «<= фт — E 
due to the care taken to UTILISE OUR LARGE EX- WM IB 
PERIENCE. 


Our Engines are SIMPLY DESIGNED 
and STRONGLY BUILT, MOST ЕСО e - T. а 
NOMICAL, EFFICIENT and DURABLE. spm] а) — Yl 
They run WITHOUT WEAR for years at = e 
full load. 


QUICKER DELIVERY (ej ад Н MI NEAN 
CAN BE GIVEN OF t i = = => bee 4 ; КРЕ — l — DUUM |! 
e = O S ПРЕ тти me 


|| 
I \\' || | n 
i AU um 


Established 1852. | AM III 


Telegraphie Address: hiz: SEI E — 
„BELLISS, BIRMINGHAM.” Representing our TEC / NDARD ENGINE, ‚ 450 


CONSOLIDATED TELEPHONE EVERETT, CoN 00. 


CONSTRUCTION & MANUFAGTURING 60., 


INTERCOMMUN ICATION 
TELEPHONES, 


The Best in the Market. 


| B.H.P —OVER 30 IN USE OF THIS SIZE ALONE 


9995 DN i | \ \\ - N EVERETT. EDGCUMBE & Со. 
P pal 1 ly г | | A LONDON. 
б LUIRG 


REG. No. 365,187. MS% 


A NEW SWITCHBOARD INSTRUMENT. 


WRITE FOR PRICES 


OF THESE AND OF OUR 


Continuous Record 


Recording Instruments. 


4 


i 15 M 


lli itii Tm 


MULTE И 


| M 


P ri gu | 


| Write for Prices. 


[ш ont: E 
— — 
=o = 

= L 

FIICE SECRETART Ai Boa BOARD RM IN 7 


E^ E 


Liberal Terms te the Trade. 


TAE ТШ HEAD OFFICE AND WORKS: 
е аи 29, CHARTERHOUSE SQUARE, Е.С. 
К » Telephone 1052 HOLBORN. 
SHOW ROOMS :— 


Head Office: 38, Victori Street, Westminster LONDON, 5.8, 11, VICTORIA STREET, WESTMINSTER, S.W. 


\ 
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TELEPHONE No. 5077 BANK. ‘TELEGRAMS: “INDICES LONDON.’ 


WHEATLEY KIRK, PRICE & CO. 


2 Gold Medals. 


VAS 


Manufacturer of 


(ESTABLISHED 1850). DRAWING and SURVEYING INSTRUMENTS 
Of Ev Description, of the Hi t d Finish, at the most Moderate Price. 
Electrical Auctioneers, Valuers, ery V Ў 
AND ARBITRATORS. Address: W. F. STANLEY & CO., Ltd., Telegrams, “ Turnstile London. 


аа ACER сыл Great Turnstile, Holborn, LONDON, W.C. Telephone, 188 Holborn. 
Average Annual Valuations exceed £2,000,000 Sterling. 


46, Watling Street, London, E.C. TENDERS INVITED. 


AND — 
Albert Chambers, Albert Square, MANCHESTER. ' 
Telegraphic Address: * INDICATOR MANCHESTER. Telephone No. 3218. B акен ow- ыы UE, DU HR 


— = PARISH OF ST. MARY NEWINGTON. 
UBMARINE CABLES TRUST.—NOTICE is Hereby aE с e 


\ The Works and Depot Committee of the Council are desirous of receivit 

Given that on and after MONDAY, the pu April instant, the COUPON due | DERS for the SUPPLY, DELIVERY and ERECTION of INCANDES 
on that date will be paid by Messrs. GLYN, MIELS & Co., of 67, Lombard-street, E. C., LAMP BRACKETS. SWITCHES and FITTINGS to 168 Gas Lamp poles. 
between the hours of 10 a.m. and 2 p.m. The Coupons should be left with the | Specifications and Forms of Tender can be obtained on and after 9th instant at the 


Bankers FOUR clear days before payment. Offices of the Engineers, Messrs. Kincaid, Waller and Manville, 29, Great George- 
By Order of the Trustees, SIDNEY COLLETT, Secretary. street, Westminster, S. W., ou payment of a fee of Five Guineas, which sum will be 


Р і returned on receipt of a bona-fide Tender. 
Maer ais ky} 75 pM Id Broad-street, The Corporation do not bind themselves to accept the lowest or any Tender, and 
ndon, E.C., 4th April, 1901. the Contractor whose Tender is accepted shall enter into a formal agreement, under 
— seal with sufficient sureties, for the due fulfilment of his Contract., 
The учага N Da roana to sign the following degens ge — i T 
, Р We hereby declare that we рау the workmen employed by us not less than 
KING'S COLLE GE , LONDON. the recognised Trade Union rate of wages in с Branch of the Trade." 
Sealed Tenders, endorsed ** Tender for Electric Lamp Brackets and Fittings, Con- 
ELECTRICAL ENGINEERING.—The SPECIAL EVENING COURSE of | tract No. 14," to be sent on or before noon the 19th day of APRIL, 1901, to the 
LECTURES and LABORATORY WORK on ALTERNATING CURRENTS com- | undersigned. 
mences APRIL 29th. For Prospectus apply to the SECRETARY. By Order, 
J. A. JOHNSON, Town Clerk. 
Town Hall, Walworth-road, S. E., 2nd April, 1901. 


POPLAR UN TOW: 


ENGINEERING WORKS. 
PIPING. 

The Guardians of the Union of Poplar, London, E., invite TENDERS from 
ерга Companies or Firms for the provision and carrying out of the necessar 
STEAM, EXHAUST, HOT and COLD WATER PIPING, VALVES, WATE 
e indt &c., at their new Works adjoining the Union Buildings in High-street, 
Poplar. 

A copy of the Conditions of Contract, Specifications, Drawings, and Form of 
'Tender, may be obtained between the hours of 12 and 3 on and after April 12th, at 
the offices of the Consulting Engineer, Mr. F. J. Warden-Stevens, A. MI. I. M. E., 
A. M. I. E. E., 34, Victoria-street, Westminster, on deposit of the sum of £2 2s., which 


! (1 will be refunded if а bona-fide Tender is submitted and the Specification, Drawings, 
ield Rh eostats &c., are returned complete. 
b 


It must be clearly understood that no Tender will be considered from any 
Company or Firm who have not carried out high pressure steam pipe work. 


5 eed Re ulato rs Tenders must be submitted to the undersigned at or before 6 p.m. on WEDNES- 
4 DAY, the 1st day of May. 


The Guardians do not bind themselves to accept the lowest or any Tender. 


Th eatre Di m mers. | (Signed) G. H. LOUGH, Clerk to the Guardians. 


Offices : Upper North-street, 
Poplar, London, E., April 2nd, 1901. 


@ [5] | Е a, Scar So Pk Ra. and quud: 
Wirt Electric Co. 07» oF wsxsrizr» 
а 
The Electric Lighting Committee of the City of Wakefield are prepared to receive 
PHILADELPHIA, U.S.A. TENDERS for the SUPPLY and ERECTION of :— 
| bul aq Section E. ARC LAMPS, TRANSFORMERS, SWITCHES, &c. 
Specifications and Conditions of Tender may be obtained from the undersigned on 
payment of One Guinea, which will be returned on receipt of a bona-fide Tender. 
Tenders must be sent to the undersigned not later than TUESDAY, the 16th April, 


& C0 1901, sealed and endorsed ** Arc Lamps.” 
в The Corporation do not bind themselves to accept the lowest or any Tender. 


Li mited ROBT. BLACKMORE, City Electrical Engineer. 
" Electricity Works, Calder Vale-road, Wakefield. 


J. W. BARNARD, 
Offices: 4, GREAT WINOHESTER ST., Б.О. 
Warehouse: 6, Great Winchester St., Z. 9. 

(For Recharging and 
Repairs 


Sale or Hire, 
MANUFAOTURED BY THE 


gore AOENT K. ELECTRICAL POWER STORAGE CO., Ld., 


Battery Makers by appointment to Н.М. 


MANUFACTURERS OF 


INSULATORS 


BATTERY JARS, WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


POROUS OE LLS &c.—EDEY & CO., 29, Ludgate-hill, London, E.C. 
` — AND ALL EINDS OF ы MHE WATER POWER AGENCY.— Applications are 


invited at once from those requiri power of various amounts, up to 


6,000 H.P. Apply SECRETARY, 212, West George-street, Glasgow. 
Pottery fo Electrical Purposes. 
PRE TIRE EP SIE LABES CCUMULATOR CHARGING.—C. Н. CATHCART 
d CO., having plant specially adapted for this purpose, Charge Cells of all 
LAMBETH Xa I» > sizes то Пу, thorou hi and Chee ly. Pede on a ең Accumulators on 
3 ON N, . E. | Hire for Sas lighting, experimental uses, ка 0 Doiset-Dulldings, Salisbury- 


| square, Fleet-street, Е.С. (Telephone No. 260.) 
| 


LANGDON-DAVIES ELECTRIC. MOTOR CO. 1° seres 


ror, Southwark Street, LONDON, S. E. CURRENT 


MOTORS. 
Telegraphic Address: DAMOPHON LONDON, Telephone 277 HOP. | 


WANTED and FOR SALE. 
TEAM BOILER.—Wanted to hire, with standing room, 


about 1001. pressure and 20 H.P., to test new Engine of 800 to 1,200 revs. per 
minute, adaptable to Dynamo.—Address, LEGENDRE, 114, Kennington-road, S. E 


Contracts Open, Appointments Vacant, and other Official Notices, &c., can be received up to 7 p.m. on 
Thursdays for insertion in the current week's issue. 


(C) 
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Makers ef ali 
kinds of 


EVERSHED & VIGNOLES 
ELECTRICAL INSTRUMENTS. 


LORAIN STEEL COQ.'S — 


LIMITED, 


See Advertisement Monthly 
on opposite page. 


TRAMWAY MOTORS, 
CONTROLLERS AND EQUIPMENTS. 


AGENTS FOR GREAT BRITAIN: 


IMPERIAL ELECTRIC SUPPLIES, Ltd., 


Telephone : 
2486 GERRARD. 


86, Charing Cross Road, W.C. 


OHEAP PREPAID ADVERTISEMENTS 


relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in “THE ELEC- 
TRICIAN " at the following special low rates : 
Three Lines and under Es vs is 
Per Line after — 


18. 6d. 
о s T 6d. 
Nine Words to the Line. 


Cash must accompany all orders for advertisements inserted at these rates ; 
af inserted to account,” they will be charged full scale rate. 


PARTNERSHIP. 
WANTED, PARTNERSHIP in established Electrical 


Manufacturing or Contracting Firm.—3,971, Electrician Office, Salisbury- 
court, Fleet-street, London. 


SITUATIONS VACANT AND WANTED, &c. 
ANTED, ELECTRICIAN to take charge of Power and 


Lighting Plant in Paper Mill, country district, Devonshire. Must put in 
spare time in mechanics’ shop. Married man preferred.—Write, giving particulars 
of experience and wages required, to COUNTRY PLANT, Electrician Office, Salisbury- 
court, Fleet-street, London. 


ANTED.—The British Electric Traction Company, 
Limited, have a VACANCY for an ASSISTANT ENGINEER with good 
experience in Xo te and management of Cable Laying on Solid and Draw-in 
Systems, Road Work, &c.—Apply, for Application Form, to THE ENGINEERING 
MANAGER, The British Electric Traction Company, Ltd., Donington House, Norfolk- 
street, Strand, W.C. 


LECTRIC TRACTION.— The British Electric Traction 


гошрапт аға prepared to admit a limited number of qualified electrical 
students as P to pass through the various departments of the business. 
Particulars as to Senium and otherwise on application to the SECRETARY 
Donington House, Norfolk Street, Strand. 


YWITCHBOARD ATTENDANT WANTED, must have 


had practical experience in continuous-current station, three-wire system, 
with batteries. Commencing salary 30s. for 50-hour week, 8-hour shifts. Appli- 
cations, stating age and experience, with copies of three recent testimonials, to be 
те am A. CHATTOCK, Esq., M. I. E. E., City Electrical Engineer, Town Hall, 
radford. 


ANTED, DRAUGHTSMAN used to Electrical Fittings, 
Kc. Write, stating experience and salary required, to DOREN, care of 
Fielding & Co., 43, Old Queen-street, Westminster, S. W. 


LECTRICAL ENGINEER, six years engineer to large 

firm of manufacturers, open to APPOINTMENT either in industrial work or 

with consultants. Thoroughly conversant with power and lighting work on land 

and ships. Experienced designer of plant, including polyphase and continuous- 

current dynamos and motors, high-speed engines, gearing and hoisting machinery, 

projectors, motor regulators, fittings, &c. Experienced in management, organisation 
and estimating.—3, 964, Electrician Office, Salisbury-court, Fleet-street, London. 


Manufaoturer of 
ELEGTRIGAL AND PHYSICAL 
INSTRUMENTS. 

44, HATTON GARDEN, LONDON 
CATALOGUES FREE 


PORTABLE ELECTRIC 


SAFETY LAMPS 


FOR :— 


FACTORIES, Do 
GAS WORKS É C, 


&c., &c. 


J. PITKIN, 


56, Red Lion Street, Clerkonwell, E.C. 


SECONDHAND 


ELECTRICAL MACHINERY. 


Messrs. THOMPSON, SON & OO,, of New York, have 
a LARGE QUANTITY of 


DYNAMOS, MOTORS, SWITGHES, ARO 
LAMPS, ENGINES, BOILERS, &0., &o., 
in Stock, of Standard makes, for Immediate Delivery. 


COMPLETE EQUIPMENT FOR ELECTRIC LIGHTING 
PLANTS OR STRBET RAILWAY SERVICE. 


Write for Catalogue and particulars to— 


W. H. MERRIMAN, " Tompo, m.u. 
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ELECTRICAL postions ana: ОИ and galning bet 


mail мег We teach Electrical 


ENGINEERING =o . 


Short Popular Electrical Course, 


Elementary 7 Mathematics &o., by mall. Study in 
T AUGHT е only. Institute endorsed by Thomas A. 
ison and od odd prominent men of U. 8. and England. 


BY M А, = ctr Bagia noer Instituts of qa hee ver Instrac- 
tion, Dept 8.40 to 242, West 23rd-st., New York, U.8.A. 


А OF e 
CECINA 


Ready Shortly. 
The NEW EDITION of 


A POCKET BOOK OF ELECTRICAL 
ENGINEERING FORMULA. 


By W. GEIPEL and Н. M. KILGOUR. 


Over 800 pages. Price 7s. Gd. net. 


Prospectuses of the New Edition will be Ard in a few days, and will 
be sent post free on application to the Publisher 


“THE ELECTRICIAN" PRINTING & PUBLISHING CO., Limited, 
1, 2 & 3, Salisbury Court, Fleet Street, London. 


NOW READY. 


‘With Numerous Illustrations. Demy 8vo. Paper Covers. Price 2/@ net, post free 


THE THEORY OF COMMUTATION. C. PASS & SON. Lip. 


By С. С. HAWKINS, M. A., M. I. E. E. edminster 
"THER THRORY OF COMMUTATION” deals with commutation B Smelting Works, BRISTOL. 
in the continuous-current dynamo, and has special reference to SELLERS OF 
Prot. Anold and Dr. e's method оё taking into sooount the ANTIMONIAL LEAD OF ALL GRADES. 
mathematical equation of the circuit current. BUYERS OF 
LONDON—"THE ELECTRICIAN” Ратка & Ровивніна Oo. Lro. | LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 
1, 2 & 3, Salisbury-court, Fleet-street. Telegrams) "PASS, BRISTOL.” t: Jephone, 478. 


WULCANISED INDIARUBBER 


Electric Light Gables. 


QREENGATE RUBBER AND CABLE WORKS, SALFORD. 


I. FRANKENBURG. L. MANCHESTER. 


LONDON OFFICE: GLASGOW: Messrs. J. & A — ta for 
128a, Queen Victoria St., EC. 62, Robertson St., d 


SE Ap 2 ³·w y ee 
Large Stock. Prompt Delivery. 
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COMBINED VULCANIZED BITUMEN & IMPREGNABLE PAPER 
CA BLES 


EOR SENET MAINS. 
8Cottleh: Agency: 


THE ST. HELENS CABLE CO., 0: . 


@UR PRODUCTION IN LARGE AND SMALL CABLES AVERAGES IN EVERY 24 HOURS 70,405 YARDS. WARRIN GTON 
ө 


DELIVERY, SPECIALLY OF LARGE CABLES, FROM STOCK. 


GHIOAGO: HIGHEST ONL AWARD FOR TROLLEYS. DIPLOMA AND MEDAL FOR INSULATORS, 
RUSSELS ; 1897, “HORS CONCOURS, MEMBRES DU JURY.” 


ROBT. W. BLACKWELL & CO. 


GINEERS AND CONTRACTORS FOR 


ELECTRIC TRAMWAY CONSTRUCTION AND EQUIPMENT. 


POLES, TROLLEY-WIR3, FEEDERS, RAILBONDS, INSULATORS, TROLLEYS, И MOTOR-TRUCKS, ENGINES, LINE MATERIAL and SUPPLIES 


iab n QR LOND м, ш. 
Telegrams! “ KUREEB LONDON.” еее RAD ! A1,” “ Lieber,” см. =: 


Telephones 1 1479 & 1480 London Wall, 


Price 12/6, post free (U.K.) 18/8; British Colonies, 14/-; Europe, 14/8; U.S.A. and other Countries, 15/-, 
“THE ELECTRICIAN ” 


Electrical Trades’ Directory: Handbook 


ESTABLISHED IN THE YEAR 1882. 


THE BIG BLUE BOOK. 


INDISPENSABLE to all — with 
ELECTRICAL ENGINEERING. 


The Handbook Division consists of 600 pages of Original.and other Matter specially prepared for 
this work relating to 


ELECTRIC LIGHT & POWER. ELECTRIC TRACTION. 

ELECTRIC “BULK” SCHEMES. | TELEGRAPHS & TELEPHONES. 

ELECTRICAL FINANCE. MUNICIPAL rewer ane SCHEMES, 
STATE AND MUNICIPAL TELEPHONES. 


SEND FOR A FULL DIGEST POST FREE ON APPLICATION. 


OFFICES: 1, 2 амр 3, SALISBURY COURT, FLEET STREET, LONDON, ENGLAND, 
AND ALL LEADING BOOKSELLERS. 
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ELECTRIC Albion Works, LEEDS, 


| Electrical and General Engineers. 
MODERATE PRICE. F FANS g S 


SUN FAN co., Ld., — Zero MOTORS RS 


LONDON.—6a, Billiter Buildings, Leadenhall Street, E.C. 
QLASQOW.—65s, Waterloo St. MANCHESTER.—82, Deansgate Arcade. 


akers : 


FULL PARTICULARS ON APPLICATION — AND NA. D 
» 7 JACKSON-MENSING DYNAMOS, 
ЖМ. Arc Lamps DE LAVAL'S 
Ф — STEAM TURBINE 

Ее DYN AMOS, 

Dechanically and TURBINE 

Electrically Perfect. MOTORS, 
PUMPS & FANS. 


Send for New Pocket Price List to the 
Sole 


P. R. JACKSON & CO., Lu, = — 


Salford Rolling Mills, MANCHESTER. CEND FOR CATALOGUES TA LOGUES. 


— — — —— — — — 


MERRYWEATHERS |CALLENDE R’ S 
PATENT “HATFIELD” PUMP | caste a constauction o0., tta. 


ron Boiler Feeding. 


AS SUPPLIED TO THE CENTRAL LIGHTING STATION OF 
THE BRISTOL CORPORATION. 


Ў’ 
^e 
we 


ELM 


3922 4 | 
` 


SEND FOR PAMPHLET SHOWING ITS APPLICATION 
FOR ALL PUMPING SERVICES. 


MERRYWEATHER & SONS, ta. 


Water and Electrical Engineers, 


63, Long Acre, LONDON, W.C. LAYING CALLENDER MAINS АТ. 
Works: GREENWICH ROAD, S.E. (Telephone: 152 Deptford ) MOTHERWELL, 


. Г М. Р 
wT a 
БЙР. 
4 > 
r — 
йу, A 
LI / d * 2 


XXVI. THB ELBOTRIOIAN, APRIL*75, 1901. 


i LLANS —— 
‘VALVE 


Electric Lighting 


Traction. 


AS 
1,200 H.P. SETS 
HAVE BEEN SUPPLIED FOR THE 


LIVERPOOL 
CORPORATION 
TRAMWAYS. 


STANDARD SIZES UP TO 
| 3,000 H.P. 


1,200 H.P. Set. 


NS г ROBINSON, ln.“ 
WILLANS & $ TI., England. 


DAVEY, PAXMAN & CO., Li, Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 


wem: Steady Running Engines for Electric Lighting. 


< "a mw 5 
O 82 рУ A 3 
Ho n4 eI E 
д ЖБ Б 
Zo 2 2 8 — 
HZ m Eo 2 
TEE i 
gd = O -. B5 ee 
CECE | 5 
JEFES ) 
= о є 2 Н Ё E i 4 „J. D 2 У — — | i | z 
| p « uuo E : a ONG / Son p Се! | jet J < ae Ss 
Paxman's таки. Economical" Boiler, from A є - d EM. . 685 eee ene — = 
р. upwards, о A E. | ШИШИШИ" 5 = 
This ВоПег ів one of the Best Steam Generators EC x z EA T E — ee : 
before the public, not only for Efficiency, but for 2 m > Sin : ЕЕ WERE eM E z 
Economy and Durability. It contains particularly < g “Windsor” Vertical Compound Engine, with Dynamo combined 
good features and high qualities, m made in all sizes, 


D AYEY рдЗ and fall particulars, with Photos and Prices, post free on application to 
3 


& CoO., Lid. Engineers, Colchester. 
LONDON OFFICE—78, QUEEN VICTORIA STREET, E. O. 


THE ELECTRICIAN: - 


ILLUSTRATED JOURNAL OF 


THE OLDEST WEEKLY 


ELECTRICAL ENGINEERING, INDUSTRY, AND SCIENCE. 


ESTABLISHED, First Series (Weekly) 1861; 


Second Series (Weekly), 1878. 


No. 1,194. [te XL. 


FRIDAY, APRIL 5, 1901. 


Prick SrxPENCE ФУ 
Abroad, 8d., or 16 cents, or 800., or TOpf. 
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Mn. Сквлгр BAL roun's proposal to continue for five years, 
with slight amendments, the Light Railways Act, 1896, is one 
that wil have the entire sympathy of eleotrical engineers. 
In the ordinary course this tentative and provisional aot 
would lapse at the close of the present year. It was never 
designed as a permanent measure, and in its existing form it 
could never satisfactorily operate as such. As a tentative 
experiment it has thus far not been without considerable 
success. The situation at the present moment is, indeed, 
peculiar. The Light Railways Act, 1896, has abundantly 
demonstrated the absolute necessity for such an enactment ; 
we could not possibly return to the old régime, which gave no 
alternative beyond the Tramways Act, 1870, or special private 
legislation. It would be disastrous to allow the act to lapse 
next December without having some measure equally or more 
effective ready to take its place. 

— — 

Ox the other hand, the time is scarcely ripe for the 
draughting of a permanent measure having the scope of 
the existing Light Railways Act. Intended originally as a 
practical tonio to be administered to the declining agricultural 
trade of this country, it has shown that it can usefully 
become also a stimulus to rapid inter-urban passenger traffic 
on lines of cheaper and lighter construction than our 
standard railways. The Light Railways Act, in fact, relieved 
the electric traction industry of a heavy incubus imposed on 


it by the Tramways Act. 
| less than in its agricultural influence, the limited term of the 


‘final legislation. 


In this sphere of its operation, no 


Act has not been sufficient to test adequately its full working 
effect. Neither electric inter-urban traffic nor agricultural 
light railways have yet been sufficiently developed to warrant 
It is, therefore, a distinctly well-advised 
course that the Government have decided to adopt in 
practically carrying on the existing act until December 31, 
1906. With regard to the proposed modifications which 
relate to the lending powers of the Commissioners, particulars 
will be found in our “ Parliamentary Intelligence this week. 


— 


Тнк “ Bill to provide for the adjustment, in accordance with 
changes of Boundary effected under the London Government 
Act, 1899, of the Areas within which Local Authorities and 
Companies are authorised to supply Electricity," read a first 
time in the House of Commons last week, is mainly of local 
interest. Viewed generally, it might at first sight appear to 
have been framed in entire ignorance of the principles of 
electric supply, but on examining it in detail, with the assist- 
ance of a map, one finds that the scope of the bill is limited. 
In the case of the transference of a part of an area in which 
а company or local authority has powers to supply to an 
adjoining local authority, the bill proposes that the powers 
are also to be transferred to the new borough council, 
dating from January 1, 1902. The number of cases in which 
this will have effect when the bill becomes law is fortunately 
small, for otherwise much difficulty and delay on account 
of diversity of pressures and systems of distribution might 
have been anticipated. We are glad to note that a certain 
discretion is given to the Board of Trade with respect to 
postponement of the transference of powers in certain cases, 
and also with regard to the naming of an arbitrator in 
the event of two parties not coming to an agreement as 
to the purchase price of mains and connections. 


— — 


Tuere can be no doubt that standardisation in every 
branch of machinery is most important for the British manu- 
facturer at а time like the present, when he is face to face with 
the ever-increasing competition of the cheap labour markets 
of the Continent and the gigantic trusts of the United States. 
Mr. Өгрхкү Ѕновт, in his Paper read before the Manchester 
Section of the Institution of Electrical Engineers last week, 
deals with the standardisation of one of the most important 
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of the electrical manufactures—the dynamo,—and we must 
congratulate him on having handled his subject in suffi- 
cient detail to afford scope for ample discussion. We 
consider that it is most important to the electrical industry 
that standard outputs at fixed pressures should be settled once 
for all, but, as we have repeatedly pointed out in these columns, 
it is the manufacturers who should agree among themselves 
what standards are to be adopted. Now that the demand for 
electrical machinery of а certain class has assumed considerable 
dimensions, and is of a constant nature, such things as 
brush-holders, commutators, and similar details, may well, as 
Mr. Өновт suggests, be standardised, or we think they might 
even be suitable subjects for specialised and separate manu- 
facture. On the other hand, it is hardly to be expected that 
makers will consent to sink their individuality sufficiently to 
agree to standard sizes of yokes, pole-pieces, tooth-space, 
armature windings, et hoc genus omne. Uniformity in these 
parts is certainly desirable in the machines of each individual 
maker, but is hardly a matter for a general standardisation ; 
and we fear that the idea of interchangeability of dynamo 
parts of different manufacture, in the same way as incandescent 
lamps, for instance, is rather Utopian. 

An unsigned article in the Electrical World of New York for 
February 2nd gives some interesting details of the refinery of 
the Anaconda Copper Refining Co. We are told that the 
refinery now contains 1,400 vats, each depositing 210lb. copper 
per day of 24 hours; that the E. M. F. required рег vat is about 
0:3 volt ; that 200 vats are worked in series with a current of 
4,000 amperes ; and that each vat when fully charged con- 
tains 8, 200lb. of anode copper, testing 99:6 per cent. Using 
these figures for purposes of calculation, we can arrive, 
with the aid of well-known electro-chemical constants, 
at the following data:—The theoretical capacity of the 
Anaconda plant is 48,545 metric tons of raw copper per 
year. As, however, it is practically impossible to run the 
whole of the vats constantly, the actual capacity of the 
refinery may be taken as 84,200 tons per annum; and that 
is the amount of electrolytic copper the Anaconda Company 
is probably now putting on the market. The value of the 
copper kept locked up in the vats in order to obtain this 
output is £309,000, afigure which shows that copper refining 
by the electrolytic method demands a very large capital when 
carried on upon such an extensive scale. 


Тнк number of watt hours required to yield llb. of 
copper at Anaconda was estimated, in 1897, by Mr. J. B. C. 
KERSHAw, to be 174 (see The Electrician, Vol. XX XVIII, p.886). 
Using the more recent figures, the calculation yields 148 
watt hours per pound of copper, and the energy efficiency of 
the electrolytic process as carried out at Anaconda has 
apparently advanced from 31 per cent. to 87 per cent. This 
improvement is, however, probably only an apparent one, due 
to the greater purity of the anode copper used in the vats. 

„йы: 

TRE only new facts of real significance given in the article 
which we are discussing, are that special heating vats are used 
at Anaconda to maintain the electrolyte at the required 
temperature, and that the electrolyte is circulated in an 
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upward direction through the depositing vais. For vais 


containing а large number of electrodes placed close 
together, and coupled either in parallel or in series, this 
is the only system of circulation which ensures con- 
tinuous renewal of the electrolyte between each pair of 
electrodes, but we believe that it was formerly the custom in 
all copper refineries to circulate the electrolyte in a lateral or 
transverse direction through the vats, and that this method is 
still employed in many of the refineries. 
of the Anaconda method is that it involves the insertion of 
the supply pipe to each vat in the centre of the bottom, and 
the provision of overflow channels on one or both sides of the 
vat; but the more regular working of the process with this 
system of circulation compensates for the increased expen- 
diture upon vat construction. 
is adopted in the Corbin electrolytic cell for hypochlorite 
production, the object in this case also being to obtain в rapid 
and complete renewal of the electrolyte between electrodes 
placed close together. 


The disadvantage 


The same system of circulation 


—M s» 9 OO OOO 


Royal Institution.—H.M. the King has graciously consented 


to become the patron of the Royal Institution. 


Erratum.—On p. 851, line 23, column 1, of our issue last 


week, for “ confocal rectangular hyperbole” read “* confocal 
hyperbole.” 


King’s College (London).—A special course of lectures and 


laboratory work on Alternating Currents” commences on 


29th inst. 

Electrical Separation of Nickel.—The Lake Superior Power 
Co. is building plants for smelting and refining nickel, and 
proposes, by в new electrical process, to separate and save all 
the by-products of the ore. | 

A National Electrical Contractors’ Association in the United 
States.—The Electrical World of New York mentions that a 
meeting has been called in Buffalo to form a national 
electrical contractors’ association for the protection of mutual 
interests of the members and promoting a more cordial feeling 
in the contracting trade. 

Cable Interruptions and Repairs :— 


Date of ee Date of Repair. 

Latakia—Cyprus ............ June 21, 1 see — 
Pard—Maranham  ............ Mar. 2,1900 ... — 
Marseilles— Barcelona esse. Jan. 7, 1901 ... — 
Sao—Bush ire Mar. 7,1901 ... — 
Perim—Obock ................ Mar. 22, 1901 ... — 

St. Louis— Bathurst ............ = . Mar. 29, 1901 
Sierra Leone—Conakry ......... April 2, 1901 


Tube Railways Committee.—The names of the Joint Com- 
mittee appointed to consider the schemes before Parliament 
for constructing underground electric railways in London 
consists of the Earls of Lauderdale and Rosse, Viscount 
Knutsford, Lord Windsor, Lord Herries, Sir William Arrol, 
Mr. Ashton, Mr. Cawley, Sir Michael Foster and Sir J- 
Dickson-Poynder. 

Pacific Cable.— It is announced that the expedition sent to 
the west coast of Vancouver island to decide upon a landing 
place for the Pacific cable in those regions have selected San 
Juan and the mouth of Banfield Creek as alternative pone 
These places are respectively about 100 and 125 miles Ша 
from Victoria. Mr. В. E. Peake (of Messrs. Clark, Forde an 
Taylor), the engineer sent out by the Pacific Cable Commission, 
is head of the expedition. | 

Starting Induction Motors.—When an induction moni 18 
started a resistance is inserted in the rotor and gradu n 
switched out as the motor gains speed, the rotor being fint xi 
short-circuited at full speed. The idea of performing 110 
short-circuiting automatically has been put into effect by 
Allgemeine Elektricitäts Gesellschaft by means of в 8W! 


fixed on the motor shaft and actuated by centrifugal force. 


This device is described in detail in the Zlektrotechnts 
Rundschau of March 15th. 
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Electric Tramways in Jamaica.— The Electrical World of 
New York for March 28rd, in an article on ‘ Canadian 
Electrical Enterprise in the West Indies,” briefly describes 
the electric tramway system at Kingston, Jamaica, which is 
worked from а water-power station 25 miles distant from 
the town. Three turbines have already been installed, and 
24 miles of track equipped. The power is transmitted at 
16,000 volts along a double line on steel poles, and is 
transformed to 550 volts to operate the tramway. 


High-Speed Electrical Monorails.—Sir Frederick Bramwell, 
in a letter published in the Journal of the Society of Arts for 
March 22nd, advocates the trial of a system of braking not 
depending on the insistent weight applied. He mentions that 
on the Sio Paulo Railway Sir James Brunlees used the 
„Clip“ brakes, which grip the sides of the rails after the 
manner of a pair of tongs. A single handle worked two such 
brakes, one on each rail. He considers that if such brakes 
were properly brought before the notice of a Parliamentary 
Committee all fear as to the ability to stop high-speed trains 
ought to be dispelled. 


Electrolysis from Trolley Currents.—In order to prevent 
damage to underground pipes by electrolysis, a bill has been 
introduced into the Legislature of Indiana, U.S.A., which 
provides that every street railway company in the State using 
the overhead trolley system or aay other system employing 
an uninsulated, a grounded or rail return, or feeding circuit, 
shall instal a double trolley system, or its equivalent, subject 
to the approval of the boards of public works, or of common 
councils in cities having no such boards. The bill will, if 
carried, also make unlawful the grounding or connection to 
the earth or any grounded construction wires conveying 
current for electric light, heat or power. 


Traction and Transmission.’’— We have received a copy of 
the first number of a new monthly publication, entitled 
“ Traction and Transmission,” the periodical being intended 
as a monthly supplement to Engineering. Issued at the price 
of 2s. per copy, the new comer into the ranks of technical 
journalism is got up in good style, with the aid of large 
type and numerous plates on thick paper. The first number 
commences with an article on Standardisation of Electrical 
Apparatus, by Mr. Н. F. Parshall, followed by several signed 
and unsigned articles. Framed more in the magazine style 
than as a newspaper journal, the new monthly should find a 
welcome from the engineering profession. 

Meeting of German Men of Science and Medicine.— The 
seventy-third meeting of the Versammlung Deutscher Natur- 
forscher und Aerzte will take place in Hamburg from 
September 22nd to 28th. The Council has decided to reduce 
the number of sections into which the congress was divided. 
There are to be 11 sections on natural science subjects 
and 16 on medical subjects, i.e., 27 in all, instead of 88 as 
formerly. The alteration is with a view to promoting the 
interest taken in kindred scientific subjects, and to this end 
there will also be a general meeting of all the sections to hear 
and discuss Papers on the modern development of the atomic 
theory, especially in regard to ions, gas ions, and electrons. 


Accidents in London Electricity Works.—On Tuesday 
two accidents—one of a serious character—occurred in con- 
nection with electricity supply undertakings in the metropolis. 
At the South-street (Manchester-square) station of the Metro- 

litan Electric Supply Co. a 6in. copper connecting piece 

etween the stop valve of one of the boilers and the main 
steam pipe burst, and a man was killed and another scalded. 
The interruption to supply, however, was not serious, and the 
statement in the Times and other papers that the boiler- 
house was wrecked by the bursting of the boiler ” is incorrect. 
The City of London Electric Lighting Co. was the victim of 
the other accident. One of this company's sub-stations, situated 
underneath the disused churchyard of St. Nicholas Acons, in 
Nicholas-lane, caught fire, and some time elapsed before it 
could be extinguished and all the consumers re-connected to 
the company’s mains. The street-lighting service was not 
interfered with. 


The Lead-Covering of Cables.—In а Paper on * The Pro- 
duction of Metallic Bars and Tubes under Pressure," read 


before the Society of Engineers on Monday, Mr. Perry F. 
Nursey dealt with the subject historically, referring first to 
some water-pipes made by the Romans and excavated at Bath. 
They measured about 18in. wide by 4in. deep, and were made 
from а dished strip of lead which constituted the top, whilst a 
flat strip, having its edges turned up over the edges of the 
upper strip, formed the bottom. The lead of which these 
pipes were made was stated to have been obtained from mines 
in the Mendip Hills, where lead pigs have been disco vered 
bearing the stamps of the Roman Emperors Claudius, 
Vespasian and Hadrian respectively. Coming down to the 
present day, Mr. Nursey described the improved lead pipe 
press of Mr. Alexander Wylie. In the later examples of this 
press, instead of the container being kept hot by a fire or a 
ring of gas jets it is jacketed and steam-heated, and, in 
the presses employed for covering cables, the cable passes 
horizontally through а core. 


Electric Traction in France.—L’ Industrie Electrique for March 
25th gives statistics of the electric tramlines and railways in 
France. The general tendency is to have large power 
stations generating three-phase high-tension current at a 
frequency of 25 K, and to distribute at 550 volts direct 
current, in most cases accumulators being placed in sub-stations 
for starting the converters. The following table shows the 
progress made :— : 


— 1893. | 1900. | 1901. 
Total length of lines in kilometres.......... 57˙4 752:8| 1, 486˙5 
Total power in kilo watts .. . 1, 525 | 28,508 | 64, 
Number of сагв................... UT 20 1,295 | 2,425 
Number of lines (aerial) 2 56 76 
» „ (underground system)) is 3 6 
А „ (Ыйга-гай)................ 1 1 4 
i; „ (accumulators) ............ 2 6 8 
" » (mixed accumulators and 4 6 
trolley) 
» (mixed trolley and under- 2 2 
ground) 
Д » (mixed trolley and owed 7 
| contact) 


Coopers Hill College.— The following letter has been sent 
by the Seoretary of State for India to the president of the 
Royal Indian Engineering College at Cooper's Hill :— 

At the request of the Secretary of State the Board of Visitors of the 
Royal Indian Engineering College have taken evidenoe from the members 
of the teaching staff of that college upon the proposed changes in the 
curriculum suggested by the president, and they have embodied their 
conclusions with regard to those posals in а report, which has been 
under the consideration of the Secretary of State in council, and to which 
he has given his approval. 

2. The report confirms their previous expression of opinion as to the 
necessity for changes in the course of instruction which in recent years has 
been carried on at the college. "These changes will require the retirement 
of Messrs. McLeod, Hearson, Heath, Shields, Reilly, and Hurst. 

3. The pensions and gratuities sanctioned for these gentlemen in Sir 
Horace Walpole's letter of January 15, 1901, will be issued to them with 
effect from April 4th. 

4. In view of the further recommendation submitted by the Board of 
Visitors that the instruction in physics, which has hitherto been restricted 
to the firat and second year studente, should be extended to the students 
of the third year, it has been decided that Mr. W. ЇЧ. Stocker shall, for 
the present and until further experience has been gained, be retained as 
Professor of Physics. The contemplated developments in the teaching of 
electric engineering render it possible that the new lecturer in electro- 
technology may not be able to devote a sufficient portion of his time to 
the teaching of physics. 

5. It must, however, be understood that Prof. Stocker can no longer be 
responsible for or connected with that department of the college which 
includes electro-technology. Не will take up such a position in relation 
to the lecturer in this branch as you may assign to him. 

6. You wil communicate the purport of this letter to each of the 
gentlemen concerned. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 
FRIDAY, April 12th. 


INSTITUTION OF JUNIOR ENGINEERS, 
8 p.m. Meeting at the Westminster Palace Hotel. Paper to be read : 
“Tron Lined Tunnelling Construction," by A. Woodroffe Manton. 
SATURDAY, April 13th. 
INSTITUTION OF JUNIOR ENGINEERS. 
3:80 p.m. Visit to the Great Northern and City Railways Works to 
inspect the plant described in Mr. Manton’s Paper. 
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DIELECTRIC LOSSES 
CABLES AND THEIR BEARING ON ELEC- 
TRICAL SUPPLY. 


BY CHARLES V. DRYSDALE, B.SC. 


Although the subject of dielectric losses in cables has 
attracted great attention since Mr. Mordey’s Paper, it is 
curious that no one has pointed out the great importance 
of the matter as bearing upon the methods of generation 
and distribution of electrical energy. In most towns in this 
country we are confronted with the problem, not of trans- 
mitting power over long distances, but of producing current 
for both lighting and power purposes, and transmitting it 
over moderate distances with the least possible risk of break- 
down, difficulty in regulation, and of complexity in distribution, 
consistent with economy. Too great stress, of course, cannot 
be laid on the power side of the question, as it is only by the 
increase of motor loads that the cost of supply can ever be 
greatly reduced. 

The problems of lighting and power supply are, however, 
essentially different. As far as glow lamps are concerned the 
nature of the current is of no importance, provided the pres- 
sure is constant; while for power purposes small variations 
in pressure are unimportant in comparison with the different 
effects of direct currents, single and polyphase alternate 
currents. For glow lamp lighting single-phase alternate 
current is the most suitable in the cases considered, for аго 
lamps continuous-current, and for motors continuous-current 
or polyphase supply. 

One solution of the problem seems to be that of supplying 
single-phase lighting current and 400 to 500 volt continuous 
current for power. The complexity and cost introduced by 
the duplication of plant and mains, however, must cause this 
to be regarded as an unsatisfactory solution of the problem, 
especially as small 500 volt motors are by no means ideal in 
working. Two and three-phase working have of late made 
their appearance, though more apparently for transmission 
purposes, since, the two or three-phase current does not appear 
to be directly used for motor driving, except in the case of 
isolated plants, 

A number of English engineers, however, notably Mr. Fer- 
ranti, appear to doubt the advisability of employing polyphase 
currents under the conditions which prevail in this country. 
The most salient advantages and disadvantages of poly- 
phase as compared with single-phase systems may be briefly 
summarised as follows :— 

Advantages: Lighter and cheaper generators for given out- 
put; greater economy in conductors for given voltage; more 
satisfactory starting and running of motors. 

Disadvantages : Greater complexity in switch gear and dis- 
tributing network ; greater difficulty in regulation. 

The economy in the conductors is not much affected by 
single or polyphase distribution. The economy in copper of 
three-phase star connection with earthed centre, for instance, 
is only 4 or 5 per cent. above three-wire single-phase with 
the same extreme pressure, an amount too small to affect the 
question. If single-phase current could be made equally 
satisfactory as regards the starting and running of motors as 
polyphase current all requirements would be met, while the 
superior simplicity of the system with the absence of regu- 
lation difficulties may well make up for the difference in th» 

cost of the generators. For glow-lamp lighting it is perfectly 

. gatisfactory, and for street arc lighting, in combination with 
rectifiers, it appears to work well. 

The question of motors almost entirely turns on the intro- 
duction of suitable condensers. It is safe to say that single- 
phase motors can never be so satisfactory both as regards cost, 
starting torque, overload capacity and efficiency as two or 
three phase-motors, owing to the idle coils and the reverse 
rotating field. If, however, condensers can be made at reason- 


able cost, which will stand working pressure continuously 


without deterioration, and which do not themselves absor 


an appreciable amount of power, it is quite easy to obtain a 
quadrature current from the ordinary single-phase mains that 


IN CONDENSERS AND 


will serve either for increasing the starting torque of single- 
phase motors, or even possibly for running ordinary two-phase 
motors. 

Condensers in the form of plates in liquid have been used 
considerably for starting single-phase motors, but such con- 
densers are obviously unsuitable for continuous running. 
Condensers with insulating dielectrics are prohibitive for use 
with motors directly, owing to the large capacity required. 
The best solution of the difficulty would possibly lie in placing 
condensers in the ordinary transformer sub-stations, and to 
transform down the quadrature current thus obtained for use 
where power is required. As the condenser is then used 
on the high-pressure mains, a considerable current can be 
obtained on transformation. Fig. 1 shows such an arrange- 
ment, by which the ordinary single-phase high-pressure supply 
is transformed into a two-phase low-pressure current with 
common return, For lighting purposes the ordinary mains 
are used, while where power is required the third wire is 
simply brought in. If single-phase motors are used a small 
condenser will serve, as only a small proportion of the motors 
would be started at the same instant; while if the condensers 
could be made at moderate cost, it might even be possible to 
run ordinary two-phase motors. The condensers, if satis- 
factory, would require no attention, while an immense impetus 
to the use of power would be given if users were relieved in 
the case of small motors of tho necessity of buying special 


starting switches or condensers. No source of power is 80 
convenient as the simple two or three-phase motor. 


HIGH TENSION MAIN Low TENSION MAIN 


AUXILIARY MOTOR CIRCUIT 


— 


Нюн TENSION MAIN 
Fic. 1. 


To give some idea of the capacity required, в condenser of 


20 microfarads on а 2,000 volt 50 — supply would take а 
current of 18:56 amperes. 
100 volts we should have a current of 250 amperes available, 
nearly in quadrature with the lighting mains. 
probably be quite sufficient for starting all the motors supplied 
from an ordinary sub-station, while the size and cost 
condenser would probably be much less than that of a 20kw. 
transformer. The arrangement is equivalent to the mono 
cyclic system of Steinmetz without the necessity for а 
high-tension conductor. 


If we transform this down to 
This would 


of the 


Another and probably better way of connecting would be 


to use a two-phase transformer, with the condenser in one 0 
the primary circuits. 


Of course, any such system o 
require very careful working out in order to get approximate 
regulation and freedom from resonance effects, but the writer 
has tried it experimentally on the small scale, and found it to 
work well. 

The question, however, of the power lost in the condensers 
is a very important one. As with transformers they have 
be kept fully ruuning day and night, with the result that 8 
small expenditure of energy in them represents = E 
amount when extended over so long a time. As far a3 cables 
are concerned, it is sometimes practicable to disconnect them 
when the load is not high, but the condenser current m 
be available at all hours. It is for this reason, therefore, И 
a knowledge of the dielectric losses in various insulating 
materials is of very great value, and it is to be hoped tha 
considerable amount of information on this matter "i 
forthcoming from various investigators, as owing to the К 
sizes of the cables and condensers necessary to obtain a а 
results, it is not easy for one observer to obtain resul ене : 
many different materials. Tests of the dielectric loss 
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running some time under working conditions would also be of 
great value, as there is some reason to believe that the losses 
are materially influenced by the conditions and treatment of 
the insulating material. 

The writer has recently been making some tests on both 
cables and condensers in the laboratories of the Northampton 
Institute with.a special form of wattmeter, particulars of 
which appeared in Zhe Electrician, March 15, p. 777. By 
careful design of this instrument, and calculating the possible 
errors in it, he has shown that the inductive or capacity errors 
in the instrument cannot cause an error of more than 0:001 
in the power-factor, and when used on high voltage circuits 
with a high liquid resistance in series, these errors become 
absolutely negligible. Particulars and drawings of this watt- 
meter were given in the article above referred to. Fig. 2 isa 
diagram of the connections employed, which were so arranged 
that the current taken by the shunt circuit of the wattmeter 
did not pass through its main coils, since the shunt current 
at 2,000 volts, with a resistance of half a megohm, represented 
an expenditure of energy of about 80 watts. The loss due to 
the C?r in the main coils of the wattmeter was carefully 
allowed for. The tests were made on (a) Two paraffin paper 
condensers of 5mfd. and 10mfd. capacity respectively, pre- 
viously used at the General Post Office. (b) Two Swinburne 
condensers of about Imfd. and 4mfd. capacity respectively, 
obtained about three years ago from Messrs. Nalder and Hilton, 
of Bow Common-lane. (e) A length of about 165yd. of 
800 megohms rubber insulated 7/16 cable, new from the 


NoN-INOUCTIVE LAMP LOAO FOR CHECKING WATTMETER 
С) O С e 


OR CABLE TESTEO 


CONDENSER 


LECTROSTATI 
VOLTMETER 


LiQUIO 
RESISTANCE 


TRANSFORMER 


Fic, 2.— Diagram of Connections. 


Telegraph Manufacturing. Co., Helsby, and (4) 440yd. of 
19/16 H. T. C. paper insulated B. I. W. cable. The con- 
densers and cables were all tested with 100 - current, 
having approximately a sinusoidal wave form, and the pres- 
sures at which they were tested are given in the tables 
appended. These pressures were taken either on а Kelvin 
multicellular or an Ayrton-Mather electrostatic voltmeter 
depending on the voltage, while the current was read either 
by a hot wire or electro-magnetic ammeter, carefully stan- 
dardised against a Siemens dynamometer. The subjoined 
table is a summary of the results obtained :— . 


Losses in Dielectrics. 


App. | True ; 
P. D. “PP Power · Capacity 
Cable or condenser tested. power.] power. N 
Volts. Watts. Watts. factor. in mfds. 
Р.О. ffin paper condensers : 
Smid.. F 240 | 188 | 407 0•0217 5:20 
an,, аан нао 240 | 571 | 8:28 |0:0220| 10:30 
Swinburne condensers : 
Paraffin oil у Small... 2,000 | 3.090 | 255 | 00827; 1°16 
insulation Large 1, 8,500 | 429 |0-0517| 4°15 
Rubber-insulated cable : 
тув 500 а 165yd .................. 2,000 | 260 | 104 0:040 | 00624 
Paper - insulated Н. Т. C. lead- 
covered cable, B.I.W. Со., 440yd : 
Tested \ (1) Inner and outer... | 2,000 | 225 | 43 |0019 | 0071 
between | (2) Outer and sheath. | 2,000 | 800 | 17:0 | 0:021 | 0°25 
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In the above table the power-factor given is the mean of 
several experiments, while the apparent and true powers are 
given for one particular case in order to show the amounts 
dealt with. There is, therefore, in some cases a slight 
apparent discrepancy between the figures. The most notice- 
able features of the results are the extremely high power- 
factors given by the Swinburne condensers. The smaller of 
these broke down soon after the test was made, but the 
insulation resistance was satisfactory in both before the test, 


Рр. 


Fic. 3.—Wave Forms on Inner and Outer of B. I. W. Cable. 


and there was no reason to suppose that the power was to any 
extent due toleakage. It is possible that these condensers were 
defective in the first place, as they were obtained after the 
discontinuance of their manufacture. On the other hand, 
they were certainly satisfactory, both as far as insulation and 
dielectric strength were concerned, three years ago, when the 
writer tested them. The high power-factor may, therefore, 
be due to deterioration in the meantime. 


P.D. 
CURRENT 


Fra. 4. —Wave Forms on Outer and Sheath of B. I. W. Cable. 


In the case of the rubber cable the test was made after the 
cable had been immersed in water for a fortnight. Tests of 


its insulation appeared satisfactory, but a rough test of its 


power-factor when first immersed indicated a much smaller 
amount of power than that given. This cable also broke 
down with 2,200 volts about a quarter of an hour after the 
tests were finished although the readings were quite steady 
when taken. This also points to some variation of the 
absorption of power. 


CURRENT 
P.D. 


Fra. 5.—Wave Forms on 1 microfarad Swinburne Condenser. 


Capacity Measurements.—A number of measurements of the 


capacity of the cables and condensers were made at different 


otentials during the tests by observing the current and P.D. 
espite Prof Ayrton’s strictures on this method, it is a very 
valuable one for capacity measurements if the wave form is 
very closely sinusoidal, and it is easy to ascertain from the 
wave form the approximate effect of small departures from 
the sine wave. Mr. Mordey has stated that the capacity, as 
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iaken in this way, was constant at all potentials, but in the 
writer’s experiments this was not so, the capacity in most 
cases increasing at high pressures. The results given by 
Mr. Mordey, though irregular, seem really to confirm this 
conclusion, while from analogy with mechanical strain it 
would appear likely that at high stresses the displacement 
would increase more rapidly than the pressure. An example 
is given in the capacity of the B.I.W. cable above mentioned. 


P.D. volts. Current amperes. Capacity microfarads. 
1,130 o | 0-705 
1,650 0'073 | 07705 
1,755 0˙077 07707 
1,975 0:088 07710 
2,150 0: 07718 


These small variations may, of course, have been caused by 
changes in the wave form, but they have been found con- 
sistently on different condensers and at different times. 


Wave Forms.—In order to approximately verify the conclu- 
sions both as to power and capacity, observations were 
carefully taken of the forms of the P.D. and current waves by 
a contact maker. The curves are shown in Figs. 8, 4, 5, and 6, 
the latter two being from the results of three of the electrical 
engineering students at the Northampton Institute, Messrs. 
Coates, Nettley, and Pitt. Time has not permitted the 
working out of the power from these curves, but the lead of 
the current in each case appears to correspond with the power 
results аз given by the wattmeter. The curves also indicate 


P.O. 


CURRENT 


Fic. 6.— Wave Forms on 4 microfarad Swinburne Condenser. 


a variation of the capacity, this being particularly well marked 
in the first curve. A marked dip is observable in the current 
curve almost coinciding with the point of zero P.D., although 
the slope of the P.D. curve appears absolutely constant over 
a fairly long range. The maximum value of the P.D. in this 
case, however, was only 260 volts. 

The following table summarises the results published, 
which have been taken by reliable methods :— 


== Power-factor. Authority. 
Swinburne condensers ............ 0:01 Prof. Ayrton. 
Ditto ditto  ...... Jal | 0:01 Dr. Hoor. 
Ditto Gitte 0:052 - 0:083*| Writer. 
Condensers at Vienna and Rome | 
central stations EE 0:015 Dr. Hoor. 
Paraffin paper condensera— | 
Muirheed ........................ about O11 Mr. Addenbrooke. 
1^0 MDC ' 0022 Writer. 
Rubber-iusulated cablea— | 
Silvertown......... «eere een 0:028 — 0:029 Prof. Ayrton & Mr. Mather. 
RC | 00401 Writer. 
Paper-insulated cables— | | 
BEW, oriire | 0024 Prof. Ayrton & Mr. Mather. 
BLW sic EE EAR аннары 0:019— 0:021 | Writer. 
Jute-insulated cable............... 0:027 Prof. Ayrton & Mr. Mather. 
High-tension conc., Budapest — 
(1 dielectric) at 2,070 volta ... 0:0206 Dr. Hoor. 
3,000 volta ... . 00187 Ditto. 


* Condensers probably defective. Latter broke down after test. 
t Specially constructed for low absorption. ses th | 
t Cable immersed in water for a fortnight before test and broke duwn 


after test. 


The above figures appear to show that the power-factor for 
most dielectrics, when new, lies between 0:02 and 0:08. From 
the results found by the writer, however, on Swinburne con- 
densers and the rubber cable it would seem that this may be 
largely increased with age or treatment. In view of the 
important part which cables and condensers play in alter- 
nate-current working this matter seems worthy of especial 
investigation. 

The writer wishes to acknowledge the great assistance he 
has received in these tests from Mr. А. C. Jolley and Mr. L. W. 
Phillips, two of his assistants at the Northampton Institute. 


ON ELECTRIC INERTIA AND THE INERTIA OF 
ELECTRIC CONVECTION.* 
BY PROF. ARTHUR SCHUSTER, F. R S. 


$ 1. Our calculations of self-induction are based on the assumption 
that the currents which traverse a conductor fill it continuously, the 
flow being treated as that of an ошо liquid. The assump- 
tion is generally recognised not to hold in the case of electrolytes, 
where electricity is conveyed by а number of irregularly-distributed 
ions. In the immediate neighbourhood of such an ion the magnetic 
field will be many times greater than that calculated on the supposi- 
tion of continuous distribution, and hence the total magnetic energy 
is under-estimated. What is universally recognised in the case of 
electrolytes must also be conceded when the current is сову а. Ъу 
а gas, and the idea is gaining ground that even in solid conductors 
the current consists of moving positive and negative electrons It is 
the object of this Paper to calculate the additional terms which 
become necessary for the evaluation of self-induction, and to discus 
the possible cases in which the corrections may affect experimental 
results. 

89. I begin by calculating the total energy of a number of 
electrically charged, equidistant particles, placed in а straight row, 
and all moving with the same speed (u). If the charge (q) of each 
particle is taken to be spread uniformly over a spherical surface of 
radius a, the magnetic energy is q?u?/3a,t во that the particle behaves 
as if it had a mass 2032. Without making any assumption, as to 
whether the magnetic forces are to be taken as vanishing within the 
electron or not, we may use the above expression, taking a to be a 
linear quantity, not necessarily the radius of the electron but of the 
same order of magnitude. If there are m particles per unit lengi 
at a distance d apart во that nd=1, the energy per unit length will 
be q?u?/3a, as far as the magnetic field established by each particle 15 
concerned. The mutual energy of different particles has to be added 
in order to obtain the total magnetic energy. А pair of particles 
at a distance r from each other will have a mutual energy of фи, 
and each particle with its nearest neighbour on either side will, 
therefore, contribute a term 2e*u?/d. Taking the remaining particles 
in pairs we get for the mutual energy of a central particle and 
p pairs on either side 


2772 
repe . . a 248. 
d p d 


The series S may be added up and the result expressed in the form 
S=B+log p, 
where B is a number approximately equal to 0°577. 


If p is very large the total magnetic energy per unit length of the 
central portions of the row will be 


(28. sau) (252 C108 75 шл . . Q) 


where C stands for the current. 

3. I now compare this expression with that calculated on the 
usual supposition, which is, that the electrification is not confined to 
electrons, but fills continuously a rectangular space having а square 
cross-section with sides equal to d, and having a length equal to 
(2p+1)d, for which we write 2D. The total magnetic energy in this 
case will be the same as that of two linear conductors of the same 
length, and at a distance apart which is equal to the geometric mean 
of the square section r, where 

ro 0:447d. g 
For unit current ın each of the conductors, the linear elements | 
which are ds, de, the magnetic energy between the conductor 52 42 


the element ds, is 
1 ldr 
ds, | а -+- |. 
z (7 T 2 ds," . | 
The well-known ambiguity, аз to the expression under the mi 
sign, disappears in our case, use we are only comparing КИ 
magnetic energy on two suppositions, and must, therefore, consistent" 


* Communicated by the Physical Society to the Phil. Mag. 
+ Heaviside, Phil. Mag., April, 1889, p. 324. 
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use in both cases the same expression for the mutual energy of two 


current elementa As D is large, the value of сд {ог small values of 


e, will be sensibly equal to T 1 according as з, is large on the positive 
or поете side, and consequently we find the above expression to be 
equal to | 


as,( -l+ „ш. \ 

o Vro +8 
or 2ds (log (D+ Jr +D?) — log fo — $). A (2) 
We may substitute pd for D, and the above expression then becomes, 
neglecting ro compared with D, 


de(s Іов? -1 
0 


The bracket being independent of s, we conclude that the central 
rtions of the column have а magnetic energy which for a current 
and unit length is 


c (e log p2 + log Е — 1) = C*(2 log p+ 1:996). 
0 


The excess of (1) over this will be the required difference in the 
etic energy. Introducing the numerical value for B this 


ifference becomes. 
1 
252 ш 9 |, 3 
e (a о ) (3) 


This expression being proved for any portion of the circuit which 
can be considered straight for a length which is large compared with 
the distance between the electrons, may be taken to hold for the 
ru we circuit, as, excluding sharp angles, every circuit may be 
divided into n. satisfying this condition. 

4. Some additional explanation is necessary for ordinary conductors 
whose cross-section is many times larger than the distance d between 
the electrons. The cross-section of such conductors may be divided 
into square elements, each square having sides equal to d. If we 
imagine the electrons to be placed at the ceatre of each square 
wemay calculate the mutual energy of any two parallel columns and 
thus obtain further correcting terms. It is easily seen that these 
terms will be positive and tend to diminish the negative term in 
(3) They will also be small and of the same order of itude as 
other quantities we neglect. It serves no useful purpose, therefore, 
to calculate them out in detail. If A is the area of the cross-section, 
the number of electrons spread over it will be An', so that the total 
correction to the magnetic energy becomes 


1 0842 

Ame 1 — я 

n3g?u E 7 ) 
If d is large compared with a the second term may be neglected. In 
that case, writing 4 for the current-density n?ug, and N for п? which 
represents the number of electrons in unit volume, we obtain for the 
correcting term per unit volume of the conductor 

a 


3 
where p stands for 2/3aN. The flow of electricity will behave, there- 
fore, as if it had inertia, the apparent mass for unit current-density 
and unit volume being д. The dimension of , as pointed out by 
Hertz, is the same as that of a surface. We may conveniently 
use the expression electric inertia” for the quantity p ; the ener 
due to electric inertia is the energy of the magnetic field due to the 
moving electrons over and above that which is calculated in the 
way. 

5. The investigation has been restricted to the case of a number of 
electrons moving in one direction, with the same speed and keeping 
the same equal distances from each other, but the result holds more 
generally. The magnetic field established by a positive electron 
moving in one direction is the same as that of a negative electron 
moving with the same speed in the opposite direction. Superpoaing | 
on our system of one kind, a second one carrying opposite electricity 
in the opposite direction, N being the number of electrons of each 
kind and At,, Ai, the currents conveyed in the two directions, the 
energy per unit volume becomes 

(3+ i)/3Na 
wt? 2 
j (1$) 3Na 
The assumption that two sets of electrons move so as to keep 
relative distances is not, of course, satisfied, The change in the 
relative distance will increase the mutual energy between the elec- 
trons, but the increase will be of the order of magnitude which we 
have neglected, and the term we have retained is not affected by the 
relative distance of the electrons. For the purpose of this Paper it 
is not, therefore, necessary to go beyond the above expression. 

The correction to self-induction for a conductor of length I and 

uniform cross-section A will be ів от 


1+9 — 1)\/3% Аа, 


or 


equal 


where « is that fraction of the total current which is conveyed by 
the positive electricity. If both kinds of electrons take equal parte 
in conveying the current, the correction becomes . 

Y6N Aa. 

The correcting term increases in importance with diminishing 
cross-section, and might be made large, if the cross-section could be 
reduced so as to be comparable with molecular dimensions. 

6. We must now enter into a discussion of the numerical quantities 
involved. In the case of metallic conductors we may, in the absence 
of 1 evidence, reasonably take N to be of the order of magni-, 
tude of the number of molecules per unit volume. Taking the 
molecular distance to be 10— this gives N= 102. As re the 
linear quantity a, observations made on cathode rays determine it, in 
my opinion, and in any case fix a lower limit. The deflection of these 
rays by the magnet shows that the moving electron has itself а mass 
or is carried by a small mass. J. J. Thomson adopts the latter view, 
but it seems to me to be more natural to take the inertia of the 
cathode particle to be the magnetic inertia of the electron. If m is 
the mass, real or apparent, of the particle carrying the negative 
charge, we may determine the ratio q/m. Measurements of this 
quantity were first made by myself in 1889,* and since then more 
accurate determinations by my original method or by other and 
better methods have been carried out by J. J. Thomson, Kaufma 
Lenard, and Wiechert. ae the latter’s estimate as being dedu 
from the most direct method, I shall use 1:3 x 107 in electromagnetic 
measure for the value of g/m. If q, as was assumed by me and after- 
wards proved by J. J. Thomson, is the same quantity as that carried 
by the ion in a liquid, we know that in the case of, e.g., hydrogen 
q/m' = 101, if m' denote the mass of an atom of hydrogen. Now, from 
the density p of the gas and the number N' of hydrogen molecules 
per unit volume, we may calculate 2m'=p/N’. Taking p=qx 10˙ 
N' 21 x 1055, we find m’=2 x 10775, and hence g=2 x 107? f. 


Alo ^ a=% 98 ?x9x10-9x13x10 —18x105, 
3 mn 3 


The linear dimension of the electron would therefore have to be 
about 30, 000 times smaller than the molecular distance in solids, 
but I can see nothing more astonishing or improbable in this than 
in the alternative assumption of particles having masses 1,300 times 
smaller than the masses of hydrogen atoms. 

The electric energy per unit volume and unit current density 
was found to be 1/3aN, which in the case of solid conductors would 
therefore become 2 х 10-" C. G. S. units. We possess, 5 a 
series of experiments by Hertz in which he investigated the possibility 
of electric inertia, and found that if it exists it must be smaller 
than 18 x 1025 for unit current density and unit volume. The effect 
we have calculated is much smaller than the number given by Hertz, 
and as this represents the limit beyond which he could not push his 
experiments, we must for the present give up the hope of testing the 
results of our theory. There seems only one chance—and not at all 
an impossible one—that in some cases the effects may be considerably 
larger than those calculated above. Perhaps in some bad conductore 
like carbon, the distance between the moving electrons is greater 
than the distance between the molecules. If it is 50 times as great, 
we should get within the limits to which Hertz worked. 

7. In the case of electrolytes the electric inertia of moving ions 18 
small compared to their mass inertia. The latter must, to some 
extent, affect the motion of electricity in electrolytes, and it becomes 
a matter of interest to obtain, if possible, some experimental evidence 
to establish the effects of this mass inertia. 

If N molecules of a dissociated salt are dissolved in unit volume 
of water, and if ui, us represent the velocities of the ions having 
masses mi, m, the energy per unit volume is 


N (mu + туш). 
If the masses of the ions contained in each molecule referred to 
hydrogen are а, % and a represents the ratio between the mass 
e for a 


and ydrogen atom, which is numerically equal to 
10:4 x 10-5, 
H Gia, "з = 0900. 
Introducing the current density 
= Nq(u, + и), 


and the weight p of dissociated molecules per unit volume, which ie 
related to the other quantities used by the equation 
p=N(m,+m,)=Nagq(a, + а), 
we obtain for the energy of ionic motion 
au + gg? | oo 
(ur +? 
If v, refers to the kation, the ratio t/u, +- ч, is Hittorfs constant 


ce froin the migration of ions. Denoting this by n we have 
апу 


1 a1 Ta 2 
łu? =- a 
p 9 p 


н C aX(a (1 — п)? an-). 


* Bakerian Lecture, Proc. Roy. Soc., Vol. XLVII., page 526, 1890. 
t Owing to some arithmetical blunder, this quantity was put down as 
5 * 10-3 in my Bakerian Lecture. 
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an for instance nitrate of silver, for which n = 0:53, a, = 108, 
a, = 62, the energy of ionic motion per unit volume and unit current 
becomes equal to 3:8 x 10—5/p, where p is the number of grammes of 
nitrate of silver per cubic centimetre of water. Hertz gives in the 
Paper quoted for the same salt the number 7:8 x 10-5, which is 
nearly double the value I find. As Hertz does not indicate his 
method of calculation, it is not now possible to trace the discrepancy, 
unless there is some slip in the above reasoning. In order to discum 
the possibility of an experimental verification of the increase in self- 
induction due to electric inertia, we may consider two narrow tubes 
placed side by side. If the tubes have an internal diameter of lmm., 
their axes might be placed 2mm. apart and the coefficient of self. 
induction would in that case be equal to 6'6 per centimetre of the 
double conductor. The ionic inertia would increase the value by 
76 * 107?/pA, which is nearly equal to 1 if p=0-01. The increase 
in self-induction amounts therefore to about 15 per cent., but the 
whole quantity is so small that it could not be measured very 
accurately. When the dilution of the electrolyte becomes great, the 
ionic inertia may become considerable. Thus, in the case of the 
purest water obtained by Kohlrausch, he estimates that there was 
0°08 milligramme of dissociated hydrogen per cubic metre. This gives 
p=7'2x 10-1. In order to avoid making any assumption as to the 
quantity n, we may substitute that value for it which gives the 
smallest value to ц. This is found to be n= a,/(a, + a4), so that if 


41 2, a,—16, a = 108 ＋ 10, p=7:2x 10-10, 


Фаз 22 480. 
p 

The energy of straight 7 currents close together as in the 
above example would therefore in this case be almost entirely due to 
the ionic motion, but it will appear in 8 9 that the chances of 
experimental verification are not very great, as long as an increase 
in the value of u is accompanied by а corresponding increase in the 
resistance. 

8. The case of gases presents several features of special interest. 
The effect of inertia on the deflection of the cathode ray has already 
been alluded to, and the fact that in the positive portion of the dis- 
charge, the current is conveyed by a comparatively slow diffusion of 
molecules has been proved by me in 1885.* In the positive part of 
the discharge the number of ions is proportional to the current, as 
follows from Hittorf's experiments. To make an estimateof the inertia 
involved in the diffusion, I take as an example one of my experi- 
ments for which I have calculated approximately the ratio of the 
number of ions to the total number of molecules аз 1-2x 10-6 at a 
pressure of 4mm., at which the density of nitrogen is 5 x 10-7. The 
quantity called p above is in this case 10-1, and taking 0470,27, 

p 49 x 10292 — 5:4 x 106, 


This value holds for a current-density of 1:5 х 10-4, and will be 
inversely proportional to the current-density. The electric energy 
of convection in gases may therefore be very large and exceed 
many times the magnetic inertia calculated on the usual hypothesis. 
As an example I take a circular tube of radius r bent into the form 
of a circle of radius R, and as a first approximation we may take the 
expression 


Е 


L=47R (log®® _ 1-75) ; 
T 
the electric energy of convection per unit current is &R/r?, so that 
the total energy per unit current becomes 


2 8R 
I. ves T8 | 


With r=1, R=10 the numerical value of the second term is 34, and 
this term is, therefore, quite insignificant compared with the first. 
A coil might be made of a good many windings still leaving the 
inertia of convection great compared to the magnetic inertia. In 
any problem in which the self-induction of gases has to be calcu- 
lated, the ordinary methods would give erroneous results, 

9. The general equations of electric motion will be altered by the 
introduction of the inertia, whether it be the inertia of the electron 
or, as in the case of liquids or gases, the inertia of the ion. If E 
represents the component of electric force in any one direction, and 
u the flow in the same direction, the ordinary equations of electric 
motion are 

ри= E, 
with two other equations giving the components in two other direc- 
tions, р being the resistivity of the medium. If, however, the electric 
flow possess inertia, the electric forces will be doing work in increasing 
the energy of convection, the rate of doing work per unit volume 
being дии. Hence the complete equation will be 


put ри= Е. 
In the case of conductors, we may put 


= (dv. Е 
E (A 40). 


* Bakerian Lecture, pp. 548, 550. 
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being the electrostatic potential and F the X component of the 
vector potential, and introducing the conductivity к for 1/p, the 
equation becomes i | 

| dF dy du 

ex ur JP 
or, as VF = — 47и, 


dF | dy. эру eu d sp 


with the corresponding equations for the other componenta of the 
vector potential. The electrostatic potential disap in the usual 
way by introducing the components of magnetic induction (a, b, c) 
for those of vector potential, the typical equation in that case being 
da dX 52 
are gt ( trug) a. 

If the flow is periodic so that a, b, c are proportional to e, where i 
stands for / — І, we obtain by dividing out the time factor 
4ткър | 
| | | l+epip c 

This equation shows that the inertia will affect the magnetic 
induction, and consequently the lines of flow only, when кир becomes 
an appreciable fraction. But p itself we have found small in liquids 
and solids, while к is never greater than 10—3. Hence ир cannot 
produce a 198 effects until р becomes of the order of magni- 
tude which holds for luminous radiations. But that case will require 
separate treatment, as our equations are not correct for rapid varia- 
tions of the currents. In the numerical example given in $ 8, » was 
found to be equal to 5:4x 109 for a current density of 1:5x10-4. 
The product ru іп the case considered will be independent of the 
density. 'The fall of potential in the experiment was 5 volts per 
centimetre, so that the conductance was 0:3x 10-12, and the cross- 
section being 2 the product æ becomes 0:8 & 10. This product 
would be considerably larger at lower presume and when the 
frequency is of the order of magnitude of eyden jar discharges it is 
very likely that the term depending on the inertia of convection is 
very appreciable. Some of the facts brought to light in J. J. Thom- 
sons work on luminous discharges produced by induction in tubes 
without electrodes seem to point in that direction. When cup 
becomes large compared to unity, the equation reduces to 


ya = tra | 
p 


ya = 


so that, for instance, __ 
ENS 
a=e cos pt 

would represent a possible disturbance. | 

10. The effects of inertia may become very appreciable in the case 
of luminous vibrations, to which our equations do not apply, as the 
term depending on the specific inductive capacity has been left out 
of account. In forming the more complete equations a difficulty 
presents itself which is due to the fact that the displacement currents 
may also to some extent have inertia or what is equivalent to inertia. 
The ad pagel masses will not be in general the same as those 
involved in the conduction currents, though in the case of displace- 
ments of electrons in the molecules, the order of magnitude may 
be the same, : 

If Zu“ represent the energy per unit volume due to electric. 
inertia where ¢ is the displacement current, the complete equations 
for the magnetic induction become, for a medium of specific 
inductive capacity К and conductivity к, 


d AK dJ „ — da da 
¢ M eae i) = Кор + 4" 


with the two corresponding equations for ö and с. 
If a varies proportionally to e—irt this reduces to 


( 1 – ўррк — ir ) wa- — (Кр? 4хкї)а. 


In non-conductors the terms involving к disappear, and а= ех is 
а solution provided that 


271 _ BKp*\ Ka 
q ¢ ка ) Кр?, 
which gives for the velocity of propagation p. the equation 
p d — 4 i 1; 
y K 4- 
dividing by V?, where V is the velocity of light in vacuo, we obtain 
for the refractive index of the medium (n) 


1 1 рт 
T? KV? XU 


If the second term is small we,find to the first approximation, 
writing n for VK, 
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J. Willard Gibbs * nearly 20 years ago deduced from the mere 
assumption that the medium possesses a fine-grained structure an 
equation for the relation between velocity of wave-propagation and 
wave-length which is identical with the above, and it was pointed 
out by him that his equations include the case in which the medium 
is endowed with electric inertia. 

It seems of interest to determine the order of magnitude of the 
quantity n. The coefficient of I) may be calculated from the 
optical dispersion and for ordinary flint-glass is found to be about 
10-9, the corresponding value of n, being about 16. Hence 
p' =10-"“approxtmately. This value does not differ very materially from 
2x 10772, which is the estimate of p which has been made for solid 
conductors in $ 6. As the latter estimate depends on the cube of 
molecular distance which was assumed to be 10-4, the difference 
between the two numbers falls within the possible errors of estima- 
tion. Ido not, however, attach much importance to the apparent 
equality of the numbers and mention it only as a remarkable coin- 
cidence, which probably is accidental. For the quantity called д 
diminishes with increasing distance between the molecules, and for 
gases at atmospheric pressure would be 50,000 times smaller than 
or liquids. There would, therefore, be a very wide discrepancy 
between д and n' in the case of gases. Should the coincidence 
between p and u in solids prove to be more than accidental it would 
prove that the greater part of the kinetic energy in а luminous 
vibration traversing а transparent solid is accounted for by the 
kinetic energy of the electrons attached to the molecules and set in 
motion by the vibration. This proposition is obviously not true in 
the case of gases, but may hold for solide. It would be of some 
interest to discuss the effects of metallic reflection in connection with 
the equations which are given at the beginning of this paragraph. 
Н. А. Lorentzt has already introduced a term depending on inertia 
in the equations of motion of light, and pointed out that without such 
inertia the electromagnetic theory of lightcould not explainthe known 
experimental facts. But even the inertia term introduced by Lorentz, 
was not sufficient to account for all the discrepancies between theory 
and experiment, My equations differ from those of Lorentz by the 
lutroduction of two constants u and »’ which need not be identical, 
for there is no a priori reascn why the inertia of the conduction 
current should be the same as that of the displacement current. The 
numerical results of Lorentz's investigation are not easily inter- 
preted, as he used the Helmholtz form of the equations, which 
involves a large and unknown coefticient. Attention may be drawn 
in conclusion to several Papers by P. Drude “On the Electron- 
theory of Metals.” 


* American Journal of Science, Vol. XXIII., p. 262 (1882). 

t Zeitschrift für Math. u. Physik., Vol. XXIII., p. 197 (1878). 

+ Annalen der Physik, Vol. I, p. 566, Vol. III., p. 369, and Physik. 
Zeitschrift, Vol. I., p. 161. 


INSULATION ON CABLES.* 
BY MERVYN O'GORMAN. ' 
(Concluded from page 871.) 


APPENDIX. 


In theappended tables the various systems are compared on thecommon 
basis that the voltage between no two conductors exceeds 14,140 maximum. 
The strain, therefore, on the insulation of the generators or transformers 
is the same in all cases. 

The systems are as follows :— 

A. Direct-current with one concentric cable, the outer being earthed. 
Working pressure between condrctors, 14,140 volts. (It might be cheaper 
to use two single cables and earth a middle point as in Mr. Swinburne’s 
case 1; but this has not been worked out, and is not very usual in practice, 
except on the three-wire system, which is not conéidared: 

B. Single-pha:e alternating current. "Working pressure, 10,000 volta, 
otherwise same as A. | 

C. Biphase with two concentric cables ; neither outer is earthed, but а 
middle point in the machine, as shown at J in S. P. Thompson’s book on 
“ Polyphase Electric Currente,” at Figs. 50 and 51, is earthed. Working 
pressure 10,000 volts on each phase, 

D. Biphase with two concentric cables, the outer of both being earthed, 
these outers being the common return. Working pressure, 7,070 volts on 
each phase. 

E. Triphase with three single conductors, none of them earthed, but the 
common junction of the star winding is supposed to be earthed. Working 
pressure, 10,000 volts on each phase. 

F. Triphase with two concentrics, the outers being earthed, the two 
outers together forming the third conductor, which is equally divided 
between the two concentrics. Working pressure, 10,000 volts on each phase, 


DISCUSSION, 


The PRESIDENT (Prof. Perry) read a letter from Mr. Jacob, of 
Messrs. Siemens Bros. & Co., in which he pointed out that the method 
proposed by Prof. Perry in the Paper was to all intents and purposes the 
same as the one described by him (Mr. Jacob) in the Electrical Review in 
1896, and which had been used by him for many years at Messrs. Siemens 
works for various purposes. 

Mr. JAMES SWINBURNE said that Mr. O'Gorman had very generously 
acknowledged a Paper of his read before an Institution conference, and had 
pointed out that it got very little attention. This Paper really dealt with 
the question of grading,” but it had been absolutely unintelligible when it 
was read. He had afterwards thought of enlarging it, but Mr. O'Gorman 
had now done this in a way quite unthought of by him. As far as he 
understood it, in the case of a direct-current cable, the difficulty was that 
the fall of potential was greatest near a small surface. Mr. O'Gorman's 
way of getting over the difficulty was to arrange the fall of potential, or 


* Abstract of a Paper read before the Institution of Electrical 
Engineers, March 7. 


I.—Max. allowable slope of volts = 8 = 20,000 volts per centimetre. 5,000kw. put into cable; loss of 10 per cent. in 20 miles. 
N.B.—In all cases when two or more cables are required, the cost of all the cables required is included in the above prices. 


— re 


| Е Max. volts Eff. vol's. Eff. amps. Power | Kw. Cost per Kw. Comparative 
System. | A Opere Der wire: for R. Se. =i. | formula. | delivered. 1,000 yards. per £l. | costs. 
A. Direct-current ............ 354 14,140 14140 , 364 ei | 4,500 £65 6:67 1 
B. Single-phase ............... 500 14,140 10000 500 ci 4,500 1,201 $575 177 
C. Biphase ........ 250 14,140 10,000 250 2 ci 4,£00 1,444 3:12 2:14 
D. Biphase ..................... | 364, 354, 500 10,000 7,070 354 2 ei 4,500 1,687 2:67 2:5 
E. Triphase . oe. | 288 8,180 10,000 166 3 ei 4,500 970 4-64 1:43 
F. Ттїрһазе..................... | 288 14,140 10,000 166 3 ei 4,500 1,111 4-05 164 
II.—S — 20,000 volts per centimetre. 5,000kw. put into cable; loss of 10 per cent. in 47 miles. 
A. Direct-current ............ | 354 14,140 14140 | 354 ei | 4,500 | £1,370 3-28 1 
B. Single-phase ............... | 500 14,140 + 10,000 £00 ci 4,50 2,520 1:77 1:84 
C. Biphase ..................... | 250 14,140 10.000 250 2 ei 4.500 2,940 1:55 215 
D. Biphase ..................... | 354, 354, 500 10,000 | 7,070 354 Zei 4,500 5,650 1:24 2:65 
E. Triphase ..................... 288 8,180 10,100 166 3e 4.500 2010 , 224 146 
F. Triphace ........... e ͥ ͥ 288 14,140 10,000 | 165 3ci | 4500 2,181 211 1:55 
MEN i II.—s- 20,000 volts per centimetre. 2,500kw. put into cable ; loss of 10 per cent. in 20 miles. 
A. Direct- current . 17¹ 14,140 14,140 177 i | 220 £429 | 524 1 
B. Single-phase ............... 250 , 14140 10,000 250 (i 2,250 670 3:36 1:56 
С. Biphase ..................... 125 14.100 10,000 12⁵ 2 ci 2,250 1069 | 211 2:48 
D. Biphasse . ͥ ͥ 177, 177, 20 10.000 7,070 177 2 ei 2,250 1010 223 235 
E. Тгірһаве ..................... 144 8,180 10,000 85 3 ei 2250 , 679 3 88 1:35 
F. Triphbase ае 144 | 14,140 10,000 85 ó ei 2,250 | 741 504 172 
mM IV.—S= 20,000 volts percentimetre. 2,500kw. put into cable ; loss of 19 per cent. in 47 miles. 
A. Direet- current q 177 14,140 14,14) 17 er 2,250. £764 2:95 1 
B. Single-phase ............... 250 14,140 10,020 250 ci 2,250 1,370 1:64 1:79 
C. Вірһаве e ͥ 125 14,140 10,002 125 2 ei 2,250 1,745 | 1:29 2:21 
"D. Bipbase .................... 177, 117, 250 10,000 7,070 177 2 ei 2 250 1,939 1:16 2˙54 
FFV 144 8,180 10,00) 83 3 2250 | 1049 2-4 1.36 
F. Triphase se ͥ | 144 14,140 10,00) 85 3 ci 2,259 1,249 1:82 162 
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“ cook it by altering the specific resistance so tbat he got a uniform fall 
of potential instead of a quick fall here and a slow fall there. But this 
could not be done with safety, as he was altering the dielectric strength as 
well. All these simple calculations, when reduced to practice, would be 
found to be misleading. The really best cable would be a matter of com- 
promise and experiment between layer and layer, and was not a thing 
which could be calculated out carefully. Exactly the same thing would hold 
as regards specific inductive capacity, which Mr. O'Gorman proposed to 
cook in his alternate-current cable. It would be exceedingly difficult to 
do either of these without altering the properties of the insulation in other 
ways, and what ought to be done was to get the best insulation possible for 
the price. The cooking of the material it was pointed out would help a 
great deal, but a great deal more would have to be done byaltering the dimen- 
sions of the cable, &c. А cable was very much like the same problem as a gun. 
If they could only manage to do som«thing corresponding to wire guns 
in cables it would be very nice. Ав regards unbleached manilla being 
about as good as anything, he said there was another material which also 
was very gocd, in fact, rather better—viz., butter-skin.“ What it was 
he did not know, but it was usually sold for packing butter in. It was not 
waterproof but it was oil-proof. As it answered the purpose and was cheap 
he had not bothered about how it was made. It was a very heavily-sized 
paper, which was curious, as it was the exact opposite to what Mr. O'Gorman 
used. He asked Mr. O'Gorman not to judge the value of his Paper by the 
amount of discussion, because it was a very difficult Paper to discuss. 
None of them really knew anything about cables except Mr. O'Gorman, 
and in this statement he included the cable makers. Не did not know 
what the cable makers would say in the discussion, but he thought they 
would say notbing at all and probably pretend they had all sorts 
of secrets and did not like to let them out. Whenever industries had 
secrets it only amounted to the fact that the people themselves were work- 
ing in the same way and doing old things and were ashamed to let others 
know what they were doing. This was really the first scientific Paper 
written on the subject. When it was remembered that cables occupied 
about one-half of the capital of an electric undertaking, it would be seen 
that the Paper was as important as one on boilers, dynamos, engines, 
transformers, motors, and voltmeters, and everything else which they had 
been discussing in the Institution since the beginning. 

Mr, CHARLES BRIGHT said that he could remember very well indeed 
when rubber manufacturers used to look askance upon what was being 
done at Deptford, and thought that it was sure to end iu failure. It 
redounded greatly to the credit of electric light engineers that, although 
paper was known to telegraph people, it was never persevered in. If 
paper cables had not been brought to their present successful issue, and 
the trouble in making joints overcome, we should not have the present 
enormous mileage of electric light mains all over the country. He thought 
that, in the early fifties, Sir William Siemens settled that most classes of 
indiarubber, whether vulcanised or not, did absorb water, at any rate 
under a certain pressure ; but if Mr. O'Gorman was only dealing with 
land cables he did not think it was necessary to trouble about it. It was 
only when it came to а question of a 2-mile submarine depth that absorp- 
tion of water came out unfavourably to indiarubber almost as much as it 
was favourable to gutta-percha. 

Mr. G. L. ADDENBROOKE said that in most parts of the world over- 
head wires were allowed, except in crowded areas, and if we had these 
facilities it was extraordinary what could be done in the distances and 
cheapnets of distribution. There was nothing but this question of insu- 
lation between us and objects of the greatest economic and industrial 
importance. The who'e subject of cable insulation wanted taking up in 
just such а way as Mr. O'Gorinan had done, and although actual practical 
results were not given in the Paper, the subject had been opened up in a 
scientific and proper manner. Whether the conclusions were right or 
wrong it mattered very little. Cable makers now were very wealthy and 
could well atfurd a little money for experiments, and he felt sure that if 
scientific cable experiments were persisted in for a sufficiently long time, 
it would be bound to result in very great improvement which would be of 
enormous industrial benefit. 

Mr. J. E. KINGSBURY, while congratulating Mr. O'Gorman on his 
Paper, objected that he had made remarks about cable makers which were 
hardly merited. It was not a fact that the purchaser did not care what 
he bought, neither was it correct that cable makers were regardless of the 
material they put into a cable. In the introduction of any new article 
it must either be something that the purchaser knew was durable or some- 
tbing he was content to take on a very specific guarantee from very 
responsible people. He was inclined to think that the author had 
generalised too greatly. 

Mr. 5. Z. DE FERRANTI said that at present cable manufacture, 
which was apparently а very simple process, was given the very greatest 
care to, especially in view of the great competition there was. What he 
thought the most interesting part of the Paper to the electrical public 
generally, was Mr. O'Gorman's discussion of the most economic voltage, the 
most economic cable and the particular style of cable for the transmission 
of various powers to different distances. It was very curious to see how 
the bigher voltage in some cases was less economic than tle lower one. 
Copper was often quite a small factor in the total cost. Insulation might 
be much more geriour, and in a case he had in mind he remembered being 
exceedingly surprised to find that a 10,00) volt transmission and distribu- 
tion, although the distances were considerable, was nothing like so 
economical as а 5,000 volt one. It was not the simple question that Mr. 
O'Gorman bad assumed of merely transmitting power to one specific place; 
it was when it had to be distributed at the end to various places of various 
sizes that the trouble came in. It might be decided which voltage was 
the most economical to start with, but in time it would be found that the 
starting voltage was no longer the most economical, and so it was very hard 
to calculate what to do. 1t was very much in the nature of a speculation to 
know what was the best voltage and the best lines to go upon. The question 


of the thickness of dielectric for high pressures was quite & serious matter, 
and he agreed with the Paper that, for large cables, the thicknesses according 
to the Board of Trade rules were too great. He felt strongly upon this 
because it was one of the things which to а certain extent handicapped 
the industry of distribution of this kind on account of its adding unnecea- 
sarily to the proposed total cost. These high tension cables were mostly 
paper-covered and protected by lead. It was a question of much heavier 
lead, and with lead at recent prices it was a very serious matter indeed. 
The Board of Trade rule was apparently a very simple one, and it might, 
or might not, be curious that it exactly corresponded to the 10,000 volt 
mains originally laid from Deptford, which had a radial thickness of Jin. 
for the insulation. The rule came after the mains, and no doubt it was 
quite a good way of dealing with the matter—in fact, a practical way. 
Referring to Mr. Swinburne's remark that cable makers were not likely 
to say anything, Mr. Ferranti did not think there were many secreta in 
tbe cable industry. He would like to have some, for he would rapidly 
convert them into patents, which would probably produce some very 
pleasing results. 

Mr. E. K. SCOTT thought that, although at 2,000 volts the semi-solid 
system as it had been used at Chatham and Worcester was more expensive 
than the paper cable lead-covered and laid in bitumen, with 30,000 volta 
they wanted something strong. It was not a question of expense. 
Supposing a paper-covered cable was put down for 30,000 volt“, according 
to the Board of Trade rule the cable would be about as thick as a finger, 
and the insulation one and a-half times as thick. This meant putting the 
cable through the machines 30 times; it would cost £600 a mile, and 
require a traction engine to draw it in. The cables which would have to 
be used for high pressures must be drawn in ; the people would not stand 
this breaking up of the streets every day. Of all cables, paper was the 
worst to draw in, and it was the most easily damaged. A paper cable 
dielectric also depended upon the oil. But in the Brooks main it was all 
oil. This was the very thing which was wanted. There was jute to 
protect the cable whilst it was being drawn in and to support it from the 
bottom of the conduit. А porcelain conduit was an insulation in 
itself, as it were, and they could be made in Sft. lengths and the 
joints could be made sufficiently good to protect the main, because the oil 
immediately it got outside hardened and sealed the thing. There was a 
good deal to be said for the Brooks main, especially for these power 
schemes. ö 

Mr. F. C. RAPHAEL said that Mr. O'Gorman had spoken of the degra- 
dation of rubber, but, to his credit, had not followed a custom which 
seemed to have become quite fashionable at the Institution, and spoken of 
the degradation of the British electrical engineering industry. The reason 
was that there is no fear of the decadence of the British cable industry. 
We still stood first, and were likely to do so, although there was the fear 
of stagnation Mr. O'Gorman had alluded to. Mr. O'Gorman had pointed 
out the large value of the cables manufactured yearly, but copper was 
responsible for а larger proportion of this sum than insulation. He did not 
agree with Mr. O'Gorman that high-pressure cables were more profitable to 
manufacture than low-pressure cables. Among the practical points touched 
upon, the author had mentioned an ideal dielectric which would seal up 
when it had been subjected to a high-pressure discharge. He (the speaker) 
believed that some recent specifications had contained this provision; at 
all events, people had an idea that it was a new thing, and that all good 
cables nowadays had got to seal up if by any chance the insulation sparked 
through ; but he could not feel it was a good thing. Any automatic 
device which could not be supervised was liable to get out of order. A 
self-tealipg fault was purely an automatic device, and the longer it worked 
the worse it got. Supposing a cable sparked through, and the fault 
afterwards sealed up. A little while after, the same effect of capacity or 
induction which had caused a rise in pressure and produced the fault might 
occur again, and the cable would undoubtedly spark through again at 
the same place. He had had some experience with self-sealing dielectrics 
10 years ago, long before they were considered a good thing, and 
he bad found them а regular nuisance. Не had found sometimes 
that а cable would spark through, blowing the fuse ; and if the fuse was put 
in again, the cable immediately sparked through again. But on disconnecting 
it from the switchboard later on and testing it, it would be found 
that the fault had sealed up, although the moment the cable was соп. 
nected to the dynamo again it sparked through once more. He thought 
it would be very much better if the cable broke down right away, as the 
switchboards were fitted with automatic devicea, and there were discon- 
necting boxes on the network to prevent harm being done. With regard 
to the question of high insulation, Mr. Q'Gorman had admitted tbat this 
was good in the feeders, but had expressed a doubt as to whether it was 
good in distributors. It was, however, а question of being able to test the 
mains satisfactorily iu the factory. A cable of 10 megohms per mile with 
a slight leak in it, would possibly not decrease appreciably in insulation 
resistance if put in water for 24 hours, whereas with a cable of higher 
insulation resistance the leak would Бе discovered in the factory instead of 
only after the cable had been laid underground. This matter was often 
confounded with what one might call abnormally high insulation. 
A bad fibrous cable, say, testing 200 or 300 megohms per mile could 
be stripped, put in the tanks, and brought up to 1,000 or more 
megohms рег mile, but at the same time weakening the insulation 
mechanically. This did not prove that, in general, high insulation was 
bad. As a general rule a good cable with a high insulation was better than 
a good cable with low insulation, assuming the same insulating material. 
It eeemed ridiculous to have to say this, and yet people argued, through 
love of paradox, that high insulation was bad, and that low insulation was 
good. He believed that the Société Industrielle des Téléphones, at the 
Paris Exhibition, showed some cables with vulcaniced rubber round the 
copper and with paper outside this, under the lead, end this was. perhaps, 
something in the direction of Mr. O'Gorman's grading. Mr. O'Gorman 
had rather scoffed at the very high factor of safety used in cable 
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insulations, The reason for this high factor of safety was that 
mixtures of very complex organic compounds were being dealt with, and it 
was not easy to determine their precise composition. They could not be 
expressed by chemical formule, and, moreover, they were not easily repro- 
ducible. The same applied to tape, paper, &c. One could not always be 
sure of procuring exactly the same sort. Such Afficulties were very much 
increat ed in connection with a graded cable, and the same applied to the 
effect of various accidents in manufacture. 

Mr. M. O'GORMAN, replying, said that Mr. Raphael was entirely mis- 
taken in his estimate of tke relative importance of copper. Ina bigh- 
tension cable the copper did not cost anything like the amount that the 
Btuff outside did. Alluding to the sealing up of faults, he replied that he 
did not think such automatic actions got out of order very much. If 
there was a substantial insulation, as he supposed, it ought to seal up 
always. With regard to Mr. Scott's remarks on Brookes mains, the cable 
had to be mechanically strong, and the jute which surrounded the Brookes 
main, had no particular mechanical strength either radially or crosswise, 
whereas paper had a definite mechanical strength across one of the 
directions of stress. Mr. Kingsbury had said that a purchaser bought 
either because he knew what he was buying or because he relied on the 
responsibility of а very responsible person. He thought а purchaser could 
not know what he was doing to rely entirely on the responsibility of the 
cable manufacturer. In further reply to Mr. Kingsbury, he pointed out 
that the graded cable involved no new materiale. He utilised the old ones 
entirely. Instead of putting the resin outside he put it near the conductor. 

A vote of thanks was accorded to Mr. O'Gorman at the conclusion of the 


di*cuseion. 
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TELEPHONE STATISTICS. 


The 1901 edition оѓ “ The Electrician’ Electrical Trades’ Directory 
and Handbook " gives the following statistics relating to Post Office 
telephone exchanges, &c., to Dec. 31, 1900. The list includes all the 
Post Office exchanges open at that date and the provincial exchanges 
in course of construction :— 


Pest Office System. 
Call Exchange 
Exchange. Opened. ene connect Da: 

Aber dare October 21, 1891 1 23 
Abergavenny g. February 24, 1896 1 12 
Ay les bur October 24, 1900 5 40 
Darry уз T January 20, 1890 2 15 
Blaenavon Constructing 1 | 12 
Blyth ЖИЛИККЕ КИЕК February 7, 1890 2 | 6 
Bridgend unosi зе December 13, 1900 1 | 14 
Cardif en August 31, 1881 5 228 
Castle Eden ..................... Constructing | 1 8 
Chesham ................. ...... е 1 18 
G Dites edes | ids | 1 6 
Cowbridge ........................ , July 13, 1898 2 12 
Оца ноаен T 1 2 
Ebbw Vale l'ebruary 24, 1890 1 16 
Ferndale........................... August 22, 1898 1 17 
Hexham.. .................. . Uns 1 11 
Hinckley ........................ 1 2 
Ii 8 | 4 25 
rr? 6 N 2 6 
Le icesteceeeeuunun | 7 8 
Limerick  ..... m мен 1 2 
Llantwit Major.. October 11, 1889 1 9 
Fond ns | сад 5 120 
Loughborough .................. Vos 1 о 
Merthyr Tydvil.................. Septem*er 7, 1891 3 11 
Middlesbrough ............... June 5, 18:2 5 5? 
Morpe t ꝗͥ July 4, 1892 1 8 
Neweastle-on- Tyne October 1, 1882 51 612 
Newport (Mon. August 31, 1681 Б 109 
North Shields December 31, 1883 7 55 
Nottingham ........... ......... js 1 9 
Penarth .......................... July 11, 1900 1 8 
Pelle. February 17, 1893 1 52 
Ponty poll... June 28, 1887 5 30 
Pontypridd .................... September 1, 18©8 9 | 59 
Born; кын — August 22, 1898 1 22 
South Shields .................. August 81, 1885 2 | 14 
Spennymoor ..... ............... March 7, 1898 1 | 4 
Stockton-on-Tees s February 7, 1885 5 | 18 
Sunderland ..................... December 5, 1881 7 53 
бзтапрвейа.......................... October 22, 1833 1 9 
Taly wan May 17, 1883 1 19 
Топ-у-рапду ... ................. September21, 1891 1 57 
Ton-yr-efail .................... March 8, 1899 1 9 
Treherbert .... .................. August 22, 1898 1 21 
{К ЫТ ЖИК СД Constructing 1 18 
Tylorstown ...,................ - 1 8 
Tyne Dogg... 1 8 
Tynemouth ..................... 805 1 5 
Menges e Constructing 1 13 
West Harlepool .................. November 6, 1882 5 22 

Total sss 141 1.925 


National Telephone Сов System. 

А$ the same date (Dec. 31, 1900) the number of exchanges owned 
by the National Telephone Co. was 988, the number of call offices 
2,552, and the number of stations 200,208. The progress of the 
National Company's operations at Dec. 31st in each year (where 
not otherwise stated) ia shown as under : — 


No. of No. of No. of 
Year. exchanges. call officer. | stations. 
1888 (Nov. 30th) .................. 126 246 9,938 
1889 (Nov. 27th) .................. 251 415 25,715 
Lt 6 —— 8 513 692 51,862 
! ыыы qutd 581 917 42,590 
1892 (April 30th) .................. 489 1,199 54,637 
1895-5 codec eod dieu 540 1,265 64,041 
ö ex xe i deu er bo 582 1,547 13,558 
1895 629 1,334 82,089 
// EEEE E E 698 1,279 94,407 
f eee инана 782 1,584 106,1€8 
18989 CC 853 1,665 120,144 
8999, ĩðÄ³ анны ЖЕЗ t 50 2,214 169,927 
ohr sor wise nt ended ‚ 988 2,552 200,208 
Tne company's exchanges were distribu'ed as under : — 
$ | ; A 
=== ЕНИ — АЕ 
© | 8 
LONDON ........................... 47 MIDLAND PROVINCE: 
| Birmingham 12 
PROVINCE OF SCOTLAND: | Chester _........................ 24 
Aberdeen 11 Chesterfield ..................... 6 
SAGE ec 9 Coventr . . 8 
Dumbartoron 4 ,,,, ВРТУ НЕСТИ 5 
Dumfries: 11 co ebd iras / obse oa etie ейи us 18 
Dundee онаа 12 Kidderminster  ............... 6 
Edinburgh  ............ 6 ..... 20 | Leiees tee: ³ 12 
Galashie ls | 18- finn e e 6 
Glasggaoyg,‚,yy . | 19 Northampton © 
Greenock ........................ 12 | Nottingham  ................. 11 
Hamiltoon 43. 9 Sheffield ............. 1 |, S 
Inverness 7 Wolverhampton 14 
Kilmarnock ..................... 9 ——— 
Kirkaldy’ coire 10 | Total | 139 
ODAT io eed co cs ИТЕУ А 2 | 
Рае: авули 4 |, SOUTHERN PROVINCE : 
Fl 8 3 © Bournemouth .................. 9 
Sortie Gatos eri i. sacs ]1 | Brighton n 14 
7 | Cambridge ..................... 7 
Total 172 Canterbury ............... e. 7 
NORTHERN FROVINCE : | FV 7 
Bradford: Auctor ee 15 | Eastbourne ............... eee 1 
Dewsbury ............. шн 11 | Guildford—— ss crece 13 
Dünn conde ' B | Hastings z енне | 2 
Grinsby ggg 88 1 PF ( (( 10 
Halifax sss ныз 5 ОВ ае еи 16 
Huddersfield .. ............. ... 11 Maidstone ..................... 8 
ll! 11 Norwich ....................... 12 
JP TI оаа а аа .| 17 | Osford ... п... 4 
Middlesbrough ................. 10 | Portsmouth ..................... 5 
Neweastle-ou- Tyne 20 || Ramsg ute 6 
Scarborough ............... . 1 | Reading 19 
Sunderland  ...................-- 11 Hyde: osse КЫЫ © Y 
West Hartlepool ............... 4 St. Helier——— ——ä . 8 
// тынады à 1 South апр е. 9 
— | Tunbridge Wells ............ 4 
Total | 126 
N. W. PROVINCE: Total | 170 
Aebton-under-Lyne ..........., 4 
DCU P ee —— ныз 4 WESTERN PROVINCE: 
Brow эф. / iita aa 157 Bristol ior avenir 23 
Birkenhead rcn 10 Carli . 25 
BlackburrNNn 10: ‚ “ ũ . ⅛ tb 11 
Bolton: “sushi ie as esses 6 | Gloucester ................. | 2l 
Bláckpocl алану 6 Newport 4. 15 
Burnley reote | 5 | Plymouth....................... 22 
(CCC 5 Swansea .x 15 
Попи азаа ай 6 ТОРОУ: эзен esas 9 
Lancaster 4 \-—— 
Liverpocll 44 ner 17 Tota! 135 
Manchester | 20 
Ol Nat 522: 2. entum wa ó IG ELAN D: 
Pest! e SERIE ett, оын 18 
Roelggle 3 r ;;³ ГЕ. 5 
Southport ................. — 4 Du Ulit «ics robaron d 18 
Stockport mq G | Limerick ааны 6 
WarrInglon- аео 5 Londonderry ................. S 
Xo казды ⁰⁰⁰ cise A | Waterford ..................... 6 
Total | 143 Total 56 


Grand Total, 988. 


| 
| 


| 
| 
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Municipal Гхспатде". ERE | S 8 | a 

The only * municipal" exchange which can be said to have been zi op E S S Sf 82 2 
in actual operation at Dec. 31, 1900, was that of the States of Nature of work. a 35 E „зр БЕ 
Guernsey, of which the following particulars are given :— s ETT 5, 8.— as а 58 
es ee ee, у E ER =з 7 p E li mE | 5 i + | c. A, e 
: | | A б N : : 5 

Subscribers: : . 0 | щ x 

А Extension Public | Junction : e E „ ' ERN CNN 
Switch Roomsat — connected | "qnos telephones. lines. | Wire drawing and polishivg... 400 39 4 14 | O68, 137 176 

u аку ы ч Жс жер MAP UE уды ыр: 1 1 i | 98 | 035! 081 24 
| oiler and machine work ...... ї 477| 021, 055 048 

55 5 - ЭИ И: s Bridge machinery ..... ......... 59 81 |1| 328| 011 037 052 
G. 46 6 | 1 4 Heavy machine work. 112 57 |1 57 | 023 058 045 
St. M 55 77 i 3 EE 6 Heavy machine work............ 168 | 54 1 855| 031 08 047 
e Th . Wood M E pss 21 2 2 Light machine work ............ 40 51 1 275 027 0201009 
Fo vedi ae aan 8 m 1 3 2 Manufacture of small tools.. 74 54 1 8 04 | 069 6:12 
dn ** 19 e 2 2 Manufacture of small toola ... | 47 52 | 1 25 | 025 021 01 
гауе- | T | Sewing michines and bicycles | 190 57 1 435] 0°43 | 0:9 021 
= = xd 7 P ov Sewing machines . 107 70 1 508, O15 | 041 0˙15 
Totalss ... ... 606 | 32 26 16 Screw machines and screws... | 241 | 47 1 623 0:38 065 023 
а огои Stage Sarg c we Steel wood screws ............... 117 |145|} 255 | 0:11 | 018 013 

Total number of lines of all descriptions, 604. — < M zs 


The St. Peter-Port exchange bas, in addition, five service lines, six 
private lines, and three firemen's alarms, 


ELECTRICAL POWER IN BRITISH WORKS.* 
BY w. GEIPEL, M. I. E E. 


It is а matter of no small importance to British manufacturers 
that they should take every possible precaution to adopt the most 
economical and efficient means of driving their machinery ; indeed 
statesmen of the highest ability and greatest foresight, such as Lord 
Rosebery and Mr. Chamberlain, have recently warned us to be 
prepared in this century for a commercial and manufacturing struggle 
with other countries on a scale not hitherto experienced in the 
century which has just closed. To this end, then, let us first consider 
what are the defects in the existing methods of driving works, and 
how electricity can be utilised to obviate them. Older methods of 
operating important work in vogue in this country may be, broadly 
speaking, divided into three classes :—1. Works driven by one large 
engine, from which the power is transmitted by shafting to the 
various tools, 2. Works driven by separate engines, each receiving 
its steam through long pipes running from a central bank of boilers. 
3. Works driven by boilers and engines scattered over the works. 


Class 1.—In this case the engine should be already operating 
under the most favourable conditions—viz., with high-pressure steam 
and condensing, which, consequently, cannot be improved upon. On 
the other hand, the power is transmitted by ropes, belts, or gearing 
from the engine, by means of shafting, to the machinery, with a loss 
which may be small or great. 1 propose, then, briefly to discuss this. 


Loss in Shafting.—In some cases where the works are compact and 
the machines are well placed the loss may be small; as little as 
20 per cent. and even less has been recorded; but this is only 
obtained where the shafting is short, by using great care in the 
lining of the shaft and adjustment of the bearings, and by giving 
more than ordinary attention to the lubrication of the bearings ; it 
is, further, only obtained where the shafting and belts are well- 
proportioned to their work, and where the load on the inachines is 
constant. In the majority of cases the loss is greater. I found at 
the Bristol Waggon Works, prior to the introduction of electric 
driving, it varied from 22 to 57 per cent, and in one case con- 
siderably more, while the loss generally was nearer 50 than 
25 per cent, At the Hartlepool Eagine Works Sir Thomas 
Richardson found it to vary from 25 to 70 per cent.; the average 
was 43 per cent. At Furness, Westgarth & Co.’s engine works, 
Middlesbrough, in one shop where two Ton lines of shafting and a 
comparatively small number of tools were used, the loss was 75 6 per 
cent.; in two other shops it was 59 and 42 percent. In the United 
States Mr. С. Н. Benjamin made somewhat exhaustive teste, from 
which I have compiled the following table. 

It will be seen that the loss varies from 14 to 81 per cent., the 
average in six cases where the machines were doing heavy work 
being 62 per cent. and in six cases of light work 55 per cent. ; in the 
former, however, the load was generally variable, while in the latter 
there was a constant full load. It will be noted that the power 
transmitted in these testa was comparatively small, generally con- 
eiderably under 100 n.p. The average H P. per square foot of shaft- 
Ing was C0046. "The н.г, per bearing, column 7, is nearly as great for 
light as for heavy shafting, probably on account cf the greater speed 
of the former. It is obvious, other things being equal, that the 
larger the works and the greater the average distance of the machines 
from the driving engine, the greater must be the lcs: in the shaftipg. 
It may be expected, therefore, that there are many werks where the 

Abstract of а Paper read before the Glouce:tershire Engiucering 
Society, February 19. 


above losses are exceeded ; indeed, it has been stated that in a large 
cotton mill as little as 1 per cent. of the power of th» engine is 
applied to the cotton itself. 


Class 2.—1n this сазе the steam may be e:onomically generate! 
by & central bank of boilere, but it is transmitted through long 
lengths of piping in which condensation and loss of pressure result, 
while the engines, apart from using wet steam at а low pressure, are 
in themselves usually of the most uneconomical type. First, then, 
there is the 


Loss in Steam Pipes.— This is frequently the most serious loss of 
all; itis one which is not readily appreciated, while on the other 
hand it is, generally speaking a continuous loss, not only through- 
out the day but also at night. In how many cases is steam shut off 
the pipe while the engine is not working, where it is the custom for 
the engine-driver to shut down by the engine, not the boiler, Er 
valve? More especially does this question apply to engines u 
intermittently where the loss in the pipes forms an even greater per- 
centage of the comparatively small power used. Further than that, 
even when the boiler stop valve is closed, how often is it the case 
that the steam is effectually shut off from the pipes ? My experience 
is that, in the vast majority of cases, the stop-valve leaks and 
allows the steam to pass into the pipes, so that continual con- 
densation takes place. It is true that the pipes should be 
efficiently lagged, but even then the loss is considerable, while in 
most works, 1 long pipes are used, the lagging is either inferior 
or there is little or none at all. Roughly speaking, this loss in 
condensation amounts to no less than the equivalent in steam of 
half a ton of coal per annum per square foot of uncovered pipe sur- 
face, if continually under steam, and exposed to the atmosphere, 
while, with the best lagging, the equivalent is jth of a ton. The 
importance of this loss is at once apparent if it be remembered that 
an aggregate pipe surface of several thousand equare feet is frequently 
found in a large works. ! 


Loss in Engines.— Where the engines are small and scattered 
throughout the works at a distance from the boilera, it is almost 
invariably the case that they are low pressure non-condensing 
engines. They may consume in steam anything from 50lb. up to 
250lb. per 1 H. p. per hour. According to Mr. Bryan Donkin, who 
tested 100 different engines taken at random, the average was 15010. 
per І E. p. per hour. Sir T. Richardson stated in a Paper read before 
the North-East Coast Inetitution of Eogineers and Shipbuilders 
that he found the average consumption of 31 different engines in his 
own works, exclusive of losses in steam-pipes, to be 51lb. per 1 H.P. 
per hour. The following table summarises the results of various 
tests which I made upon five engines which were at the time us 
to drive the Bristol Waggon Works. The engines varied in size 
from 100 нр. to 8 н.р. The results are exclusive of losses in the 


Steam pipes. 
Lbs. steam per т.н.р. hour. 
Engine. - — ыы каш SS 
Full load. Normal load. | Light load. 
1 41 46 587 
2 40 44 | 410 
5 70 96 | 96:0 
4 34 33 48:5 
5 35 32 320 


It is probable that in many cases, more especially where the engines 
are old, in bad condition, with leaky valves and pistons, badly packed 
glands, no drainage, and inefficient lagging, it will be found that the 
consumption of steam is nearer to the largest of the above figures 
than to theemallest. (I need not remind the members of this society 
that modern compound, or triple expansion condensing engines 
should not use more than 13!b to 1610. of steam.) 
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Class 3.—In this category are included works where separate 
engines may be comparatively large, each having its own boiler, or 
they may be small, euch as are the engines and boilers found on 
steam cranes. If the engines are large the probability is that there is 
excessive loss in shafting, and the fact that the boilers are not banked 
in one place involves losses in the handling of the coal, and in 
the efficient working and management of the boilers, which are 
obvious. When the engines and boilers are small they are not only 
most wasteful in coal, but they involve great labour and attention, 
the upkeep is expensive; in fact, it is almost unneceseary to dilate 
upon the excessive cost of this system of operating a works. 


ELECTRIC DRIVING. 


We now come to the consideration of the chief subject of this 
Paper, and that is to ascertain how far electricity can assist in over- 
coming the losses we have discussed. In the first place, I am 
desirous that you should not misunderstand me, in that it is far 
from my intention to assert that electricity affurds a panacea for 
all and every case of evil. I have occasionally examined works 
where there is little or no object in resorting to electric driving. 
More particularly is this the case where the engines and shafting 
are new and well designed and the works at the same time are com- 
pact. In such case the net gain might not рау a reasonable interest 
on the cost of making the alteration. There may even be exceptional 
cases where it would not pay to adopt electricity, notwithstanding 
that the consideration be made before the works are erected, but I 
have not yet seen or heard of such a case. Certainly, it is not pos- 
sible to lay down a hard-and-fast rule on the subject, for each case 
must have its own due and full consideration. In order to facilitate 
this consideration, let us see what losses take place in the use of 
electric power, ss that we may compare them with the losses already 
discussed. There is first the loss in the electric generator, which 
should have an efficiency of 90 to 96 per cent., depending upon the 
size. Next, there is the loss in the conductors between generator 
and motor, which depends upon the quantity of copper put into the 
conductors, on their length, and on the tension of the electricity. 
In an ordinary worke usiog 200 to 400 volts the loss need not exceed 
4 to 8 volts; 1t might average, say, 2 per cent. The loss in electric 
motors, stated as a percentage of full power, varies from about 8 to 
25 percent. "The efficiency may be roughly stated as followa :— 


100 н.р. motor . 92 per cent. efficiency. 
EO ditto 


/ ͤĩ ²˙Ü; 1 wi 90 t 
25 Mio 88 ditto 
6 ie... 8 85 ditto 
2 dito йыйын 82 ditto ` 
l- ditta 5 ара 79 ditto 
Bs dieses кака 15 ditto 


It will be seen that the efficiency varies considerably according to 
tize, more especially in the case of the motora, but for the sake of 
comparison we may take the following as fair average efficiencies :— 


Gene, ine ienr asiaa 92 per cent. 

Conductors Wen 98 do. 

Libro. rc TE 85 do. 
Total efficiency ............... 76 do. 


That is, at full load 76 per cent. of the power on the enginé shaft 
is delivered at the shaft of the motor ; deducting the friction of the 
engine, which will absorb, say, 10 per cent., we then have 68 per 
cent. of the тнр. of the engine delivered at the motor shaft; at 
three-quarter load it would be about 65 per cent., and at half load 
about 60 per cent. The efficiency of the electric machinery may 
vary slightly according to its design and the state of the load, but 
the above results may be taken as a fair average; you will not be 
far out if you take it that two-thirds of the 1 H. b. of the engine is 
delivered at the shaft of the moter. We may now, I think, proceed to 
consider the saving possible in the various cases. 


Reduction of Loss in Shafting.—In the case of heavy tools there 
should be no shafting necessary, as each tool would have its own 
motor. The light tools may also have each their separate motor, 
but this involves а heavy first cost, and very small motore, as we 
have seen, are less efficient. It is advisable and customary, there- 
fore, to arrange the lighter tools in groups by means of a limited 
extent of shafting, operated by a larger motor. For example, whereas 
20 machines, each using 1 H.P., require 20 motors, one motor of 
10 H P. may suffice to drive the whole group; thus the length of 
ш through which the power passes is generally enormously 
reduced, while heavy driving belts or ropes, together with gearing, 
angle or otherwise, may be abolished. The loss, then, in shaftinz 
may be dispensed with in heavy toola and minimised in driving 
smaller tools. Further, it must be remembered that the motors may 
be easily switched on and off at will, and that while they are standing 
there is no loss, whereas in the case of shafting the lcs: is a continuous 
one. For machinery working intermittently this is a most important 
consideration. Take, for example, the not extreme case where 50 Hl. p. 
of machinery is running only half the full time, and that the shafting 
whieh drives it is absorbing continually 50 H. P., say, for 10 hours 
per diem, there would be 500 horse-power hours lost in the shafting, 


and 250 horse-power hours used by the tools, so that out of 750 horse- 
power hours two-thirds are wasted in shafting. There are many cases 
where the hours of use are less than one-half, and where the loss 
would be even greater. As we have already seen, the lo:s in trane- 
mitting the power from the engine shaft to the shaft of the motor 
is 24 per cent., or lees than one-quarter, we are therefore in a position 
to estimate the saving which may bə expected. In some cases it will 
be seen to be a large one, in others not so. 


Saving of Loss in Steam Pipes.—The cables conducting the elec- 
ticity frons the generators to the motors take the place of the long. 
steam pipes appertaining to Class 2. In the first place it must be 
remembered there is no loss incurred in theae cables except durin 
the time the motors are actually in use. Moreover, the loss whic 
takes place is proportional, within limits, to the load on the motora. 
The actual loss may ba made as small as уоп ple ise by р їп 
plenty of copper. We have already seen that, at full load, the loss 
may average about 2 per cent., and for less than full load the loss 
would be smaller ; so that it would appear to be almost negligible. 
It may be noted that the loss in the steam pipes cannot be minimised 
by increasing their size, for whilst increasing the diameter will reduce 
the loss of pressure at the distant end of the pipe, yet it increases 
the radiating surface and therefore the condensation, im the same 
proportion a3 the diameter is increased. 


Saving of Loss in Engines.—I have already given data аз to the 
consumption of steam in first-class engines, such as would bs used 
in driving the generators, I put it from 1310. to 16lb. of steam per 
LH P. per hour. You have also seen than 68 per cent. of the I. H. P. 
will b» delivered at the shaft of tha motors, 8» that the steam 
required рег H.P. on the motor shaft would be from 19lb. to 24lb. 
per hour. We have further seen that the steam required by separate 
small engines varies from 5010, to 250lb. per rH P. per hour, say 
from 5510, to 2761b. per B H P. per hour, so that the saving of steam 
by the use of electricity on this score would be anything from 3010. 
to 250lb. per horse-power-hour. When it is remembered that the 
amount of water evaporated per pound of coal is from 610. to 9lb., 
after making allowance for boiler feediog, &2., it will be seen that 
the saving in coal per horse-power-honr may vary roughly from 3lb. 
to 40lb. It is true that a consumption of 250:b. of steam is ал 
exceptional опе; I have only taken во outside а figure because 
of the authority of Mr. Bryan Donkin, who, аз I have already 

ointed out, has found the average of 100 engines to ba no 
ens than 15010. As a rule, I should expect to find the saving 
in coal nearer {һе smaller figure and somewhere between 
31b. and 10lb. per horse-power-hour. That the saving із consider- 
able has been already demonstratel in 4 large number of works. 
At Sir Thomas Richardson's the steam which is now used for driving 
by electricity is generated by two boilers which have replacet 
no less than eight main boilers, and 23 auxiliaries that had been 
necessary on the old system. At the Bristol Wagzon Works, five 
Lancashire b ilera were required on the old system, whereas one 
boiler suffices to drive the works on the electric system. 


Saving of Water and Stores.—I have pointed out that with small 
scattered engines it is generally the practice to work non-condensing, 
so that the whole of the feed water is probably lost, while we have 
already discussed the waste of steam in the steam-pipes and engines ; 
it will suffice, therefore, to point out that in the case of electric 
driving by the use of a surface condenser, practically the whole of 
the water, hitherto used, will be saved, provided always there is a 
sufficiency of cooling water. The stores, oil, &c., used by one or two 
large engines are, of course, less than those used by a number of 
small engines, and the motors should us: less oil than the shafting 
they displace. 25 

With regard to Class 3, the individual losses in the shaſting ог in 
the engines may be less, but the total saving should in many cases be 
quite as much as in Classes 1 and 2. It is true that where the elec- 
tric generators are working at considerably less than their full normal 
load, there will be an additional loss depending upon the state of the 
load. The amount thereof must be determined according to the 
works under discussion. With small works, or where the motors are 
large and the work very intermittent, it will be more necessary to 
consider this than in the case of larger worke, where the variations in 
the loads in the individual departments tend to cancel each other, 
апа produce an even load. Оле case I have in mind where it was 
found that, in replacing separate engines aggregating 1,000 H. P., the 
power of the electric generator, owing to this levelling, was only 
required to be 250 НР. I should also remark that, where the load 
is variable, it is well to specify that the engine and generator shall 
give its maximum efficiency at somewliat less than full load, say at 
three-quarter load. 


Saving of Labour.—In Class 1 this may be neglected, but in Class 2 


it is obvious that more men are required to attend to a number of 
engines than to one, while in Class 3 there is the further saving of 


labour involved by the use of bo lers scattered over the works, since 


the firemen are not utilised to their full extent, and there is a further 
loss of labour in distributing coal and dealing with ashes, &; 


(To be con!tnued.) 
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STEAM ENGINE SHIBBOLETHS. 


A recent Paper read by Mr. J. S. Raworrs before the Man- 
chester section of the Institution of Electrical Engineers 
brought forward several points ia connection with “The 
Application of Steam Power to the Generation of Ele:trical 
Energy." Some of these points appear to be fairly novel, 
embodying, as they do, the personal experience of an engineer 
of considerable prominence; other matters dealt with are 
trite and obvious enough. It is rather late in the day, for 
instance, to proclaim that “in a two-crank vertical [high- 
speed] engine it is better to set the cranks opposite than at 
right angles." Where is the steam engineer who seriously 
thinks otherwise? But Mr. Raworra is not always serious; 
much of his Paper, in common with much else that he has 
said and written, is in a jocular style that is only something 
more than a joke to those who know almost or quite as well 
as he does what is the serious meaning. Except as occasion for 
tittering, much of it is usually caviare to the general. Take, as 
an example, his concluding remarks, which bear upon the serious 
and important question of the flywheels of electric railway 
generating plants. The great flywheel craze,” he assures 
us, “has burnt itself out; English engines built for electric 
lighting purposes are driving tramcars most successfully ; the 
appalling descriptions of ‘ destructive stresses’ invented to 
frighten English buyers into purchasing American engines 
are to be found lying in the Journal of the Institution. 
There let them be." There are three general ways of trying 
to convince people about anything: the first is to argue the 
matter, the second is to bully them, and the third is to cajole 
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three. He raises a giddy laugh, and in the whirling excite- 
ment of the moment the unthinking listener allows log:c to 
fly off at а tangent, and drops helplessly into the humoris! 3 
expectant embrace. Conversions thus made are apt to be 
volatile; they rarely outlive emancipation from the vitiated 
atmosphere in which they are usually made. Some time 880, 
as an engineering preacher, Mr. RAwonTH advanced what he 
described as a doctrine of faith. Apparently, he has overlooked 
the fact that faith without works is dead, and that the deadest 
of all is that faith which has no more solid foundation Шап 
airy humour. It is certainly a new gospel that the arguments, 
which he ввуз are to be found “lying” in the Journal of the 
Institution, were advanced in the interest of American engines 
or against the interests of English engines. There are plenty 
of English steam engine builders who are competent to pro- 
vide engines on the lines of American practice. It is not 8 
alla question of high versus low speeds. The English high- 
speed engineer can and does undertake electric traction Wo 

satisfactorily. But, with all deference to Mr. ltiwoRTI!, we 
believe that, whether by high speed or by low speed, every 
English steam engine builder who would cater iid 
traction jobs, comparable with what is being done in t 
largest cities of America, must seriously tackle the fiyahe? 
problem. If ever this problem was a “craze” thst 2* 
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c burnt itself out," it is a Phoenix that will arise out of its 
own ashes at the conjuring of every large traction job. 

Turning to another part of Mr. Raworra’s Paper, we find 
an interesting résumé of the history of the development of 
high-speed engines in this country. He notes the curious 
yet undeniable fact that the question, © How shall we drive a 
dynamo ?’’ was almost ignored by the established builders 
of large engines in Lancashire and Yorkshire," the solution 
being left to the skill of comparative outsiders, such as 
WILLAXS, BELLISS, Brusa, BROwETT, Ferrant, and MACLAREN. 
Mr. Rawortu plumps for high speed. He likes Swiss engines, 
it is true, but not for the sober reason that any ordinary 
expert engineer might like them; ‘if I had a со оп mill and 
a large family of girls," he says, “І would have one of those 
engines just for a luxury, it would be quite as seductive as a 
picture gallery and less expensive.” As an engineer, how- 
ever, he plumps for high speed. Notwithstanding that 
the solution of the problem has been found in diametrically 
opposite ways in different countries, we are to believe that there 
is no salvation except in high speed. Now, high-speed steam 
engines have done, perhaps, more than anything else on the 
machinery market to advance electric lighting in the 
United Kingdom. But this has been because that type of 
engine better suited our local conditions than any other type, 
whether of English or of foreign design. Local conditions, 
however, which were operative in the days when elec- 
tric supply from a given station was restricted to a 
short radius of urban dimensions or less, are not 
operative in Ше same sense or to the same degree 
nowadays, when we can place our generatiog stations far 
away from cities and equip them with sets counting а 
thousand horsepower where formerly they counted half 
a hundred or less. The high-speed engine has been and 
should continue to be a most valuable servant to the elec- 
trical engireer; let him take heed, however, that it does not 
become his master. In the prezent condition, and in 
the immediate future prospects, of electrical industry in 
the United Kingdom there is more than one solution of the 
problem: How shall we drive a dynamo?” "There is room 
for both high-speed and low-spced ; each has its own special 
merits, and cannot satisfactorily trench on the ground of the 
other. Let each individual undertaking be looked at in the 
light of its own special requirements; let there ba no jocose 
shibboleths nor rigid creeds, and electrical engineering will 
all the more prosper in the land. 


THE APPARENT RESISTANCE OF A BALLISTIC 
GALVANOMETER OF THE MOVING COIL TYPE, 
AND А METHOD OF ALLOWING FOR THE 
DAMPING CURRENT. 


BY DAVID ROBERTSON, B. S0. 


When using & moving-coil galvanometer for measuring 
magnetic lines by the ballistic method it must not be for- 
gotten that the motion of the coil itself alters the number of 
lines linked with the circuit, and that the deflection depends 
on the resultant of this change and that in the search coil. 
The induced current which causes the throw is generally of 
very short duration, the ordinary formula being based on the 
assumption that it has all passed before the moving system 
has travelled appreciably away from its position of rest, but 
the change in the galvanometer coil takes place throughout 
the whole swing. As a first approximation, however, we may 
assume that the effect of the damping current on the deflec- 
tion is the same as if it were all produced in a very short 
time at the commencement of the motion. | 


Suppose that throughout the range within which the gal- 
vanometer coil moves the field їз uniform in intensity but 
always radial in direction. This is very nearly the case in 
well-designed instruments. When the coil is moved so that 
the spot travels over unit scale distance, it will cut across a 
certain number of those lines, and this number will then be 
independent of the position from which its starts. Let 9 
denote the product of the number of lines cut by the coil in 
this distance and the number of turns which cut them—that 
is, q is the product of the number of turns in the coil and the 
ehange produced by a unit deflection in the number of lines it 
embraces. 

Now let a search coil of n turns be joined in serie! with it, 
the total resistance of the circuit bsing R +G, of which G is 
the resistance of the galvanometer and R the remainder. 
Let a change of N line; be produced in those linked with the 
search coil, and cause an actual deflection d. The motion of 
the galvanometer coil will then have introduced 9d links into 
the circuit, and a simple corollary to Lenz’s law shows that 
they must oppose the change in the search coil, and so make 
the deflection smaller than it would otherwise have been. 
Hence the net change in links is Nn - qd, and the quantity of 
electricity sent round the circuit is 


where k is the ballistic constant of the galvanometer, defined 
from the equation Q = kd, and may bs found by means of a 
condenser, of a standard coil, &c. 
Hence, 
Nn = R G)d + ql=k(R+G4q/kjd (I.) - 


The correction thus takes the form of an addition % to 
the total resistance, with the result that the galvanometer has 
an apparent resistance G = G + 4/4, which may be many times 
its actual resistance. 

When the constant Ё is found by means of a standard field, 
and the total resistance in circuit is the same for all our 
readings, the resistance of course cancels out and there is no 
need to find its apparent value. But when, as is usual for 
magnetic work, R is varied to give a sufficient range of 
sensibility, and also when k is found from a condenser 
discharge, it is necessary to find it whether the actual 
resistance is known or not. It is best to determine it for 
each setting of the galvanometer, because in some instru. 
ments its value is influenced to a considerable extent by the 
adjustments of the level and suspension, which shift the coil 
into a different position in the field. It may be found by the 
half-deflection method, using а search coil in which a definite 
change may be repeated as often аз may be required, instead 
of a battery. Find the deflection (momentary) with any con- 
venient resistance, preferably as small as possible, in circuit, 
and then ascertain how much more resistance must be added 
to reduce this transient deflection to half its first value. The 
added resistance is then equal to the total apparent resistance 
of the circuit the first time. 


Let G = Actual resistance of the galvanometer. 
g/k = Apparent increase described above. 
R, = Total external resistance in circuit the first time. 
К, = Resistance which must be added to half the deflection. 
Then, R= G +g/k+ Re 2. 1. . .. (II.) 


This enables us to determine g/k if the others are known, 

or are measured in the usual way, but it is not really neces- 
gary to separate them if the search coil used for this experiment 
is the one to be used throughout. 
A slightly different method, which has the advantage of 
Showing whether the apparent resistance varies, and which 
does not require the exact adjustment of the deflection to 
any particular value, is to observe the throws produced by a 
definite change with а number of different resistances in the 
search-coil circuit. These should be chosen so that they 
cover the range of resistance to be employed when using the 
galvanometer. We may re-write equation (I.) in the form 


Rd = Мп (С + 9/k)d = Nn/k - G'd. (III.) 
The term Nn/k is constant for this experiment, R and d 
being the variables. Hence this equation shows that the two 
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Fia. 1.- Curves of Rd and d from Experiments with Search Coil for finding the Apparent Resistanc? of a Ballistic Galyan>metcr (see Equation III. 


Values of R:—(1) and (2) 127 ohms; 


th Shunted Search Coil (see Equation VIII.“. 


(3) 1:13 ohms; (5') 10,000 obme. 


Experiments wi 
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Fio. 2.— Curves of Rd and R За from 
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variables Rd and d follow а linear law, and will be represented 
by а straight line if G', the apparent resistance of the galvano- 
meter, is constant. Also, that the slope of this line will give 
us G'. We can plot out a curve from our experimental data, 
having Rd as ordinates, and d as abscissm. In doing so it is 
convenient to include all the resistances except that in the box 
along with the galvanometer resistance in G’, to simplify the 
arithmetic, and then to make any necessary allowance after- 
wards. The deviation of the plotted points from the straight 
line will show how far our assumptions are justified for that 
particular instrument. The mean value for G' is equal to the 
difference of the ordinates of any two points on this line 
divided by that of their abscises. 

The writer has applied these principles to several instru- 
ments to see how far they may be safely used. Table I. gives 
some particulars of these instruments, and Fig. 1 gives the 
results of experiments like that just desoribed made with each. 
It will be seen that the variation from the linear law for the 
low resistance coils (1) and (2) is very little indeed, while for 
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discharge, yet owing to its very high apparent resistance it 
does not give such a large deflection with a given change of 
lines in a low resistance search coil. 

Three values of the constant k are given in the table. The 
first is that found by discharging a condenser of known 
capacity K microfarads, charged to a known potential V volts, 
through the galvanometer. For it 

ke VK/dx10-7. . . . (1V.) 
The next is that found by reversing а known current of 
C amperes iu a standard induction coil, and using the value 
of G’ previously found. If the primary has p turns per centi- 
metre of length, and the secondary n turns in all and an 
effective area of A square centimetres, the other letters 
meaning the same as before, then 
SrpCAn , i0 

К= (G B) 4¹⁰ (V.) 
The third value is that obtained from a knowledge of the 
steady current constant of the instrument, the time of vibra- 
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Ob:erved Deflection. 
Fic. 3.—Shunted Sesrch Coil Experiments, Comparison of Observed Deflections with those Calculated from Equation VIII. Values of R:— 
(1) and (2) 1:27 ohms; (3) 1°13 ohms; (3’) 10,000 ohms. 


the other (8), it is only marked with very high and low resist- 
ances. They all do show a little concavity towards the origin. 
As we'shall see, this is what we should expect when we take 
account of the fact that the damping current is distributed 
throughout the whole swing. 


These results show that for some instruments this method 
of correcting for the damping comes well within the limits of 
experimental error, aud for general work where the utmost 
accuracy is not required it is exceedingly handy. All the 
coils consists of wire only, without any metal frame, and so 
no currents are induced except in the coil itself. The damp- 
ing on open circuit was small for coils (2) and (8) as will be 
seen from the logarithmic decrement given in the table. It 
is constant and may be allowed fur in the usual way when 
necessary. 

It is interesting to note that although No. (8) gives a much 
greater deflection than the others with a given condenser 


tion of its moving system, and its logarithmic decrement. 
Let a cell of electromotive force, E volts, in circuit with the 
galvanometer and a resistance R ohms produce a deflection 6. 
Let the coil make a complete oscillation to and fro in T 
seconds, and the logarithmic decrement be A. 

Then, if no shunt is used, 


at + Jh VL) 
—- ug. x. 8 . 
к= 27(K+G) i 


These, of course, should all be alike, but it will be seen 
that the one which involves the apparent resistance—viz., 
that using the standard coil —is а little higher than the other 
two. This is because we have used the mean value of G' 
instead of its value for the bottom part of the curves on Fig. 1. 
The factor involving the power of 10 in the above equations 
is to reduce to C.G.S. measure, and во give k in C. G. S. units 
of quantity per civision. 
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Table I—Darticulars of Galvanometers. 
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9 | No. |R’sis-|-———_——— current B Scale dist. - 100em.—1,575 div. | which it is No Up 
Galvanos өйи Ed Suspension. of |tance| Search| Con- | con- |© £ — “ deadbeat. . E д Ж И 
m coit" le a0 Bronze turns at coil | denser | stant. ''5-z|Logar.| Cen- Stan- | A bg: eS + 8 © 9 8 
| inside ribbon. іп 12 C. method. method.] C. G. S. о 5 ithmic denser | dard | lute |р, т o | E EE 
Cag: coll. Ohms| Fig. 1. | Fig. 4.| per |£ ‘= | decre- method. coil. method. n ' ig AR Ф P * 
i | | Obnis, | Obme. |division** ^ | ment. |Eqn.1V.|Eqn. V. Equ. VI. суру, OL а | 58 
| ! G. G”. T. A. E, kh». ls. | ms., ms. ы 
Pe hte Cl er so Pao eo s wc = = те „„ 
Crompton Circular 3˙25 diam.“ Biflar. Ab'ut 126-51 327 544 172 51400 0556 135 | 146 145 | 12 139 0910 0244 (1) 
Midget х 04 | 600 x 10 „10 x 10-*: x 10-9 
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x04 
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| 
We may apply the same method when we are using a 


shunted search coil, but the experimental results are not AN INCIDENT WITH BARE COPPER MAINS. 
quite so satisfactory. | ——— 


Let d, = Deflection which would be produced by the change | we are indebted to Mr. C. H. Wordingham for the follow- 
of lines in the search coil if there were по | ing interesting particulars of a recent incident on the mains 
damping currents. | of the Manchester electric supply works. An objection fre- 

d, = Deflection which would be produced by the altera- | quently urged against bare copper mains, even by those wh) 
tion of the lines in the galvo coil alone on the admit their many points of superiority over any other class of 
former assumptions. main, is that in the event of a water-pipe bursting they may 

d = Actual deflection = d, – d. be short-circuited and greatly damaged. It may not be 
S = Shunt resistance (see diagram on Fig. 2). uninteresting, therefore, to give particulars of an instance in 
And the other letters have the same meaning as before. which such a mishap has occurred in Manchester. About 


Nn 5 NaS 6:25 a.m. on the 28th ult. а 1Gin. cast-iron water main laid 
Then, у (в) CGREXHSITSG! in Miller-street burst. Along the same street there runs А 
R Gay concrete culvert, containing five } sq. in. conductors, laid on 
„ JL |... q«d(R * 8) 
„=. i с. RS GRS SG 
KS 


Nn S - qd(R S), 

GRT RS SG 

N * 6 R＋ RS + SG) + q4(R + 8) 
Бр сс ww oy gt ЕС ЫЙ АРЫЫ 7 


kd = k(di — dz) = 


5 
(G ＋ R ＋ S) + RS⁹/ SS.. (VIL) 
Here again the correction appears as an addition // to the 
resistance of the galvanometer. 
From equation (VII.) we may obtain | | 


Rd = Nn/k - G' = к (VIIL) 


This shows us that when Б is varied the quantities Rd and the Crompton system. Manholes about 3ft. Gin. х 3ft. бш. 
(R--S)/S follow a linear law if R and G“ are constant. х 5{t., provided with ventilating covers, are fixed at each end 
Fig. 2 gives the results of a eet of experiments in which the Ofthe culvert. The main was not cut off until 7:30 am. No 
search coil had a variable shunt. It will be seen that the, effect was felt at the station, and there was very little disturb- 
plotted values of these two quantities do not lie on a straight ance in the earth current, as will be seen from the accompany- 
line, and, indeed, they do not seem to follow any definite lawat 105 figure, taken from the recording ammeter through which 
all, as in come experiments which were made the curves the connection to earth from the middle wire is made. The 
sloped in one way, and in others it was entirely different. Current rose from 12 amperes, the normal, to 17 amperes, 
One reason for this is that the quantity (R S)// S does not then fell off to the extent of 2 amperes, and momentarily 
vary very much, and so any error in d makes a great difference attained a sufficient value to throw a circuit breaker set for 
on the curve. But matters are really not so bad as they seem, about 80 amperes; this circuit-breaker was restored within 
for if we compare the observed deflections with those we would, #bout 9 min., when the earth current was found to be only 
calculate from equation VIII., writing (G’+R)d, for Nnjk, d,, 14 amperes, remaining at this value until the main was cut off. 
being the deflection when there is no shunt, the variation is. Оп opening out the culvert it was found that the water from 
geen to be much smaller, and for the low-resistance coils at the main had rushed through it, and the lower end—the 
least, quite negligible. The points on Fig. 8 are plotted with | Street having a considerable gradient—was actually filled up 
the observed deflections as abscisrie, and the calculated defleo- With soil carried in by the water. On inquiry it was found 
tions as ordinates. The straight line in each case shows where that the watcr had entered the culvert, and had actually put 
they would lie if they agreed ; a separate origin has been taken & very considerable pressure on it, а pressure sufficient to 
for each set in order to keep them distinct, and an extra one force off the covers from both manholes. It was through the 
(9) has been drawn for the high-resistance coil with 10,000 open manholes that the soil was enabled to enter the culvert. 


ohms in the search-coil circuit. It does not agree во well as The pressure of water in the water main would be approxi- 
the others, but still is not far out. mately 9Clb. per square inch, and the amount of damage done 


(To be concluded. ) to the roadway and footpath was very considerable, а great 
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deal of soil being washed away into the basements of the 
houses. The culvert was found to be uninjured, and after 
being thoroughly cleaned out was covered in again and the 
supply re-established by about 6 p.m. 


DIRECT-CURRENT GENERATORS.* 
BY SIDNEY H. SHORT. 


After briefly touching on the history of the dynamo and fully 
describing the construction of the modern machine, the author advo- 
cates the standardising of steam dynamos as follows :— 

The mecbanical construction of direct-current generators has been 
very well 5 and there remain, apparently, very few improve- 
ments to be made in it. We will, therefore, have to look in other 
directions for changes which will improve and diminish the cost of 
their manufacture. 

Until recently multipolar generators were constructed with а 
limited number of poles and to accommodate them to the various 
speeds and increasing capacities required, their proportions were dis- 
torted, as in the bipolar machines, with the unfortunate consequences 
always attendant on poor design. Recent machines are being built 
with an increasing number of poles, and generators of 1,000kw. with 
14 poles, 1,600kw. with 16, and 3,000kw. with 24, are in successful 
operation with speeds ranging from 75 revs. per min. for the larger 
size to 90 revolutions for the smaller. It is apparent that modern 
design is tending to а greater number of magnets in the direct- 
current generator, and it 1s interesting to see that on the other hand 
the modern alternating-current machine is being made with fewer 
and fewer poles. 

The frequency in modern direct-current generators is about 
15 cycles per second, while in alternators for power transmission 
the frequency is as low as 25 cycles per second. Even in the 
mechanical construction and general appearance these two classes 
of machines are approaching each other, with this difference, that 
for the direct current the armature must revolve to carry on the 
process of commutation, while in the alternator the field magnets are 
made to revolve, 

How far are these changes in design to be carried, and what are 
the causes acting to bring them about? Experience has taught us 
that there are certain mechanical, electrical and magnetic values, 
which, when strictly adhered to in the design of direct-current 
generatorr, produce the best working results. 

We will apply the best average working values to a unit dynamo 
with one pair of poles, and for greater capacities add two or more 
of these units together in the form of multipolar machines to deter- 
mine the best relation between pa and capacities. The capacities 
of these machines thus made from unit dynamos will be fixed, 
depending on the capacity of the unit and the number of these units 
used in its design. The speeds of these machines will also be 
established, as we have in the unit dynamo adopted certain values 
depending upon speed. 

have taken for the unit dynamo a surface speed of 3,300ft. per 
minute for the armature., 

For the commutator a peripheral speed of 2,500ft. per minute. 

The teeth on the face of the armature have a pitch of lin. 

The commutator bars (550 volt generator) are 0377in. wide, and 
the pressure between them is 10 volts. 

Every inch of the periphery of the armature face carries at full 
load 500 amperes. 

10 3 million magnetic lines pass through the magnetic circuit in 
this unit dynamo. 

The density in the poles at full load is fixed at 95,000 lines per 
quare inch, in vhe air it is 80,000, while in the teeth it reaches 
120,000 lines. In the armature core the flux is reduced to 65,000 
lines per square inch. 

A fair average frequency for direct-current generators is 1,600 
alternations, or 800 cycles per minute, therefore this unit must 1un 
edd made into a bipolar machine 800 revs. per min. and deliver 
1374kw. 

The performance of this machine will in every way be good, for 
the various values taken are those moet satisfactory. 


Applying these unit dynamos in the construction of an eight-pole 
machine, we find that it runs 200 revs. per min., and has an output 
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of 550kw. А ten-pole machine will run 160 revs. per min. and 
deliver 687kw. The following table gives the epeeds, capacities and 
general dimensions of machines up to 30 poles, and in all of them 
we have not varied from our original data established for the unit 
dynamo. 

Unit Dynamo-Electric Machine. 


Mechanical Data. Mognet Data, 


Pole pite hh. 25in. Induction air ............... 0,060 L. 
Periph. speed armature ... 3, 500ft. i teeth ... ........ 120,000 „ 
Tooth space .................. lin. Е armature ...... 65,000 ,, 
Periph. speed commutator 2,500ft. 5 poles ............ 95,000 „, 
Thickness bar 0 37Tin. yoke ........... 55, > 
Section pole-piece......... 125 eq. in. Altnations per min...... = 1, б 
a Füle scares 150 eq. iv. 
Electrical Data, 
Kilowatt capacity - «аена e au 137 
Amperes per inductor .................................. 125 
Volts Per Бат Mer 19 
Pressure of machine ...................................... 550 V 
Poles, Reve. рег Amp. Kw. | Arm. Dia. | Com. Dia. | Kw./160 
mio. Feet. Feet. Revs 
| 
2 800 250 157% 15 10 | 17:2 
4 400 500 215 27 2:0 68:8 
6 267 750 4123 40 50 1t 
8 | 200 | 1,000 | 550 53 4:0 275 
10 160 1,250 6874 67 5:0 430 
12 133 1.500 $825 | 7˙9 6:0 619 
14 114 1,750 9622 92 7˙⁰ 844 
16 | 100 | 2000 | 1100 10% 80 | 1,109 
18 90 2,250 | 1,237} 11:9 9:0 1,575 
20 80 2,500 : 1,375 152 10:0 1,720 
22 15 2,759 1,5121 14:6 10:9 2,070 
24 67 5,000 1,650 15:9 11:9 2,460 
26 61 5,250 1,7871 17˙3 12:9 2,950 
28 57 35 1,925 | 18:6 15:9 5,580 
50 £3 5,750 2,0621 | 199 , 149 5,820 


A study of this table reveals the fact that when we have estab- 
lished certain running values to be used in the construction of 
multipolar generators, we must let the speed of the machine depend 
opon the output. In making up this table of speeds the unit dynamo 
adopted works out well for capacities up to 1,000kw. or 1,200kw. 
For the larger machines, however, it is possible to load the armature 
with 600 amperes or even 700 amperes per inch of periphery, thus 
lowering the number of poles, decreasing the diameter of the arma- 
ture, and increasing the speed. A considerable variation in speed for 
a given output may be secured by varying the section of the magnetic 
circuit of the unit dynamo and the number used ; the range through 
which this change in speed can be made is, however, limited. 

The advantages of a standard system of design as outlined here 
will be appreciated by manufacturers as well as by users of electrical 
apparatus, because of the interchangeability of parts and the cer- 
tainity of uniformly perfect operation of every machine regardless 
of capacity. In all sizes of machines the same size pole-piece would 
be used. The magnet spools would all be interchangeable. The 
armature coils would all be alike. The brushes, brush-holders, and 
all the connecting parts would be made after the same patterns. 
The slots in all the armature jaminations would have the same 
width and depth. These conditions, if existing, would greatly cheapen 
the cost of manufacturing dynamos ; therefore the prices charged the 
purchaser. 

The steam engine stands in the way of accomplishing these resulta. 
The speeds and capacities of engines have been established by their 
makers without reference to the best conditions for the successful 
operations of the generators they are to drive. 

For the smaller dynamos, as you will see by the table given above, 
speeds of from 300 to 800 revs. per min. are permissible and entirely 

roper, but when the larger capacities are reached, the speed must be 
owered in order to obtain good performance, especially for traction 
generators. I hope therefore, that the builders of engines and the manu- 
facturers of direct-current generators will co-operate in establishing 
a satisfactory scale of speeds and capacities for steam dynamo teta, 


Electrical Barge Canal for New York State—An im- 
portant system of State canals is projected, the boats to be 
run by electricity and to be 160ft. long by 25ft. wide, with a 
draft of 10ft., and to travel in fleets, going from Albany to 
Buffalo in less than three days. The canals will be able to 
carry 15,000,000 tons of freight in a season of seven months, 
For building an Erie barge canal on the route favoured the 
cost will be $49,000,000 ; for deepening the Oswego canal to 
9ft., $859,026 ; for deepening the Champlain canal to 6ft., 
$5,472,000 ; total cost of canal improvement, $55,331,026. 
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SOME NOTES ON POLYPHASE SUB-STATION 
MACHINERY.* | 


.. BY A. C. EBORALL. 
(Continued from page 859.) 


П.—бомк FEATURES OF WORKING. 


With regard to asynchronous motor generator sub- stations there is 
practically nothing to be said, on account of the simple character of 
the equipment and its operation. Two points must be kept in mind, 
however—the sets must be run as fully loaded as possible, and the 
motor air-gaps must be watched. As the power-factor of the motors 
will be less than 90 per cent. below three-quarter load, running the 
machines well loaded becomes even of greater importance than 
with other classes of electrical machinery in ‘order to avoid 
heavy, lagging currents in the feeders. Asa matter of fact, it isa 
good thing to overload such motor generators (in moderation) before 
adding a machine to the 'bus bara, for then a high power-factor 
over a wide range of load is assured ; the risk is very small, on 
account of the rapidity with which another set can be started up and 
put on the circuit. The other point just mentioned—relative to the 
air-gaps—is of some importance on account of the small clearance in 
the motors. As with all induction motors, the air-gip length is 
determined wholly by mechanical considerations ; being made as small 
as possible in order to get high power-factors, it becomes necessary 
to check it from time to time in order to make sure that the gap at 
the bottom has not decreased to a dangerous extent. With large 
induction motors the gap (iron to iron) will be originally about 


With sub-stations employing synchronous machinery, such as 
synchronous motor generators or rotary converters, several, highly 
interesting and important features of working present themselves, 
The first is the regulation of the power-factor, and has already been 
mentioned in connection with rotary converters—the power-factor at 
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Fic. 4.—“ V " Curves for 650 в.н.р, Three- Phase Synchronous Motor. 
Constant Speed. Constant Load. 


any load on the machine can be regulated to the extent necessary in 
practice by adjusting the field excitation. The curves shown in 
Fig. 4 give a good idea of the practical case—they are curves taken 


4zoth of the rotor diameter—a 200 h. H r. motor would thus have | for the purpose of this Paper from the 650 н.р. Kolben three-phase 
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Fic. 5.— 45Ckw. Three-Phase Synchronous Motor-Generator for Prague Tramways. | 
Speed, 240 revs. per min.; frequency, 48 œ per sec.; volte, 5,000/6C0-650. Constructed by Kolben & Co., Prague, Austria. 


a clearance of O lin. with a rotor diameter of 3jft.,so it will be 
seen that no considerable diminution of this length can be allowed 
on account of the magnetic pull, even assuming exceptionally stiff 
shafts. ‘The stator case of such motors should never be cast with the 
bed-plate, for if it is separate a thickness or two of metal foil can be 
inserted between the feet of the case and the bed-plate reatings, by 
removing which the gap at the bottom can be increased when the 
brasses have worn to such an extent that something must be done, 
and yet not enough to justify their replacement altogether. 


* Paper read before the Institution of Electrical Enginecrs, March 14. 


motor forming part of the motor generator illustrated in Figs. 5 and 6, 
and whose test curves are given in Fig. 8. The shape of the no-load 
“V” curve of a synchronous machine is an indication of its perform- 
ance—a very broad curve indicates, for instance, a motor of but 
moderate over-load capacity, and one that will require but small 
alterations in the excitation for varying loads; while a very steep 
curve indicates a machine that must work always with its excitation 
properly adjusted, otherwise its overload capacity will be small and 
its parallel running properties inferior; at the eame time this latter 
type of curve is a characteristic of machines with close pressure 
regulation. 
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When the machine is loaded the ** V? curve alters somewhat wth 
regard to position and shape on account of the increaee ! armature 
leakage, as indicated in Fig. 7. The amount of this alteration is an 
indication of the quality of the armature design in this reepect—the 
emaller the alteration in shape, and the less the inclination of the 
axis ab from the veitical, the emaller the pressure drop, and the 
smaller the increase of excitation necessary for the motor from no 
load to full load in order that it may work under the best conditions. 

Synchronous machines, whether motors or generators, should be 
so designed that the shape of their ' V" curves lies between the 
two limits mentioned above, for then excellent parallel running, 
high over load capacity, and good pressure and excitation regulation 
will oll be attained ; otherwise one or other of these necessary good 
qualities will be attained at the expense of the remainder. Running 
as generator, then, the fall-load drop of the machine at constant 
speed and excitaticn should be in the neighbourhood of 5 to 6 per cent. 
with 100 per cent. power-factor, and 18 to 20 per cent. with 80 per 
cent. power-factor. Better regulation than this is not asked for in 
modern practice, with units of medium and large output ; nor is it 
desirable, especially when sub-stations employing synchronous 
machinery are fed from them ; with better regulation abnormal 
synchronising currents may pass between the main units, inviting 
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Fia. 6.—End Elevation of Prague Motor- Generator. 


hunting on the part of the rotary converters or synchronous motors. 
Of course, the generators would become at the same time much too 
heavy and expensive. 


Returning to the actual no-load “ V curve, shown in Fig. 4, it will 
be seen that when 1unning practically without load at the constant 
impressed pressure of 2,950 volts per phate, attained by regulating 
the bus bar pressure in the power tation, the excitation for the 
mimimum arn.ature current of 9:5 amperes is 46 amperes ; a refer- 
ence to the no-load characteristic of the machine (Fig. 7) shows that 
with this minimum value of armature current an induced pressure 
of 2,250 volts per phare is attained. With minimum armature 
current at a given load, the difference between the impressed pres- 
sure and the back pressure—that is, the difference between 2,950 
and 2,950 volts in this case—is a measure, amorg other things, of 
the quality of the motor from the point of view of pressure regu- 
lation ; the difference between the two preseures under these circum- 
stances is due to the impedance of the armature and to the pressure 
and current beats which occur with all synchronous machinery 
with a constant load and excitation on a synchronous motor or 
rotary converter, the back E M F. is continually changing its phase 
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relative to the impressed pressure, a result directly due to variations 
in the angular velocity of the generators, assisted by the momentum 
of the machine itself. At constant impressed pressure a decrease or 
increase of excitation, corresponding to a decrease or increase in the 
back E. M. F., causes a fairly rapid increase of the armature current 
(and apparent watts) taken by the motor. At a given load, for any 
value of the motor excitation, a definite value of back E. M. F. takes 
euch а (mean) position in the vector diagram that the resultant of it 
and the impressed pressure has a value equal to theimpedance pressure 
ofthe armature, Ifthe excitation be increased above the value corre- 
sponding to maximum power-factor, the impressed pressure at the 
terminals of the motors must of necessity lag behind the current in 
order that the above-mentioned relations are maintained ; for the 
impedance pressure has a constant puses angle relative to the current 
in а given machine. On the other hand, if the excitation is less than 
the critical value, then the impressed pressure must lead the current 
for the same reason. | 

From {ће “ V "curve, and knowing the various losses and constants 
of the machines, it is possible to make an approximate calculation 
of the smount of lead or lag that can be given to the current, For 
this 650 H.P. motor running light, the maximum lead works out to 
be about 75deg., while the maximum lag is about 70deg. In general, 
it is not possible to obtain more of the V curve than shown in 
Fig. 4, for, if pushed much farther, the running of the motor becomes 
unstable, hunting 1з set, up, and the machine drops out of step. 

The two legs ofan experimentally obtained no-load * V" curvealways 
differ—one is invariably straight, the otber convex (cf. Fig. 4). In 
this respect the curves thus obtained from well designed commercial 
machines differ somewhat from the theoretical curves, in which, as 
teinmetz has proved,* one leg is convex, the other concave. This 
difference between theory and practice in this respect is due to arma- 
ture reaction and to the influence of the highly saturated armature 
teeth when the current is greatly leading or lagging. 
„ The dotted curve to the right of the * V" curve (Fig. 4) 
illustrates clearly what happens in а transmission plant 
when the impressed pressure on the synchronous machinery 
is not maintained constant, but is left to take care of 
itself ; the pressure at the ends of the feeders rises steadily 
with increased excitation of the synchronous machines. 
In this case the 1,000kw. generator supplying current 
to the motor (through a long three-core cable) had its 
excitation adjusted once for all at the beginning of the 
second test to such a value that the impressed E. M.F. on 
the motor was the tame as before—namely, 2,950 volts, 
when the armature current had its minimum value. The 
excitation of the synchronous motor was then increased, 
the dotted curve showing the increase of (leading) arma- 
ture current ; the effect of this was to raise the impressed 
pressure on the motor, that is, the pressure at the ends of 
the long feeder, from 2.950 to 3,100 volts. That is to 
say, the drop in the feeder (which possessed a considerable 
inductive drop, owing to the presence of a choking coil in 
series at the station end) was first wiped out, and then the 
pressure at the sub-station end was gradually increased to 
the extent of over 5 per cent., simply by increasing the 
excitation of the motor. The frequency, of course, was 
5 throughout the testa, and consequently the motor 
speed also. 

P little consideration of the above described characteristic 
of gynchronous motors will show at once how valuable 
machines of this class become in connection with any 
transmission plant, on account of their condenser action ; 
it will also show the great superiority of synchronous 
motor generators and rotary converters over an asynchronous 
machine for sub.station purposes, from the point of view of 
the regulation of the system, and the line losses, &c. Instead 
of having a lagging idle current throughout the system, 
wasting energy and impairing the regulation at all points, 
the power-factor of the system can be kept practically at or above 
unity throughout the effect of pressure drop in the feeders can be 
nearly annulled, if, desired, and there will be no other losses except 
those corresponding to the load, unless it is desired to work with a 
considerable leadiag current in order to raise the pressure at the 
sub-station ends of the feeders, as deacribed. 

It is not possible to get a power-factor of exactly unity in the 
circuit, by adjusting the excitation of a motor ruuning light, во as 
to obtain minimum armature current. That ia to say, the bottom 
of the “ V" curve does not mean that the current running into the 
armature of the motor is in phase with the impressed pressure ; it is 
very neatly in phase, but not quite, owing mostly to the difference in 
the E M.F. waves of line pressure and motor pressure, Large syn- 
chronous motors, when well loaded, and if of good design, generally 
have full load power-factors of 96 to 98 per cent. when working at 
the excitation corresponding to minimum armature current. 

In practice the utilisation of the phase rectifying properties of 
synchronous (motor) machinery works out as follows :— With ro:ary 


* See “Alternating Current Phenomena,” by C. P. Stenmetz. (Whittake. 
& Co, London ; W. J. Johnston Co., New York.) a 
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converter sub-stations, if the machines are compounded, the power- 
factor of the system will be nearly unity at about half load, the 
current lagging somewhat before this, and leading afterwards, in 
accordance with what has already been said in this connection; 
at full load the drop in the feeders supplying the sub-station 
will be considerably reduced. If the rotaries are shunt wound, or if 
synchronous motors are employed, the field current is so adjusted 
that the power-factor is highest at about three-quarter load—at both 
lighter and heavier loads the current is somewhat out of phase, the 
minimum power-factor being, eay, 095. Or, if heavy overloads are 


expected, the machines had best be somewhat over excited at full 


load in order to increase the impressed pressure, especially if syn- 


What has been called {ће “ permanent overload capacity “ above 
is, however, really of minor importance in practice, for the plant 
would not be subjected to such treatment except when being taken 
over, or when a breakdown occurs. The important point, particularly 
with sub-stations feeding tramway or railway systems, is the momen- 
tary overload capacity, that is to say, the effect of short circuits of 
brief duration has to be considered. Regarding this point, it may 
be at once stated that the three classes of equipment are perfectly 
satisfactory, and, moreover, from this point of view, there is but little 
tochoose between them. Well-designed asynchronous and synchronous 
motors and rotary converters fed from a well-designed power station 
will all stand overloads of 100 per cent. for a few seconds without 


chronous motors, for the overload capacity is thereby increased, the , falling out of step, the two classes of synchronous machines behaving 


torque being proportional to the square of the impressed pressure. | in a ve 
Thus with a synchronous motor generator sub-station, if the motors 


are well designed, it is not necessary to alter the excitation con- 

tinually with the load ; but two adjustments between no load and 

full load will be generally advisable, in accordance with what has 

been said above. The small amount of field regulation required in 

5 well-designed synchronous motors is well illustrated 
у Fig. 7. 

If a sub-station equipped with synchronous machinery has to work 
in parallel with large inductive luads, such as large induction motors, 
or another station arranged with asynchronous motor generators, it 
is as well to arrange for the lagging current to be balanced by the 
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similar manner to the asynchronous machine This is 
about the safe limit of overload capacity for standard machinery 
the short circuit, or whatever it may be, causing the momentary 
over load is naturally unexpected, and consequently the plant, as а 
rule, cannot be stiffened up by field regulation to stand more, or to 
stand this amount for a longer period with safety. It does not 
follow that the machines will drop out of step, although asynchronous 
motor generators designed for high efficiency would probably pull 
up; the synchronous motors or rotaries would generally becom: 
unstable in their running, and start hunting. 

With dj de to the falling out of step of synchronous machinery, 
it may be observed here that once this happens the inherent tendency 
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Amnpere-Turns Excitation, 
Fia. 7.—“ V" Curves for 725 B. H.. Two-Phase Synchronous Motor at Constant Pressure. Constant Speed. Three Different Loads. 


synchronous machines. That is to say, the synchronous motors or 
10tary converters will be liberally designed, in order that they may 
carry the balancing leading currents (and increased excitation) in 
addition to the load. 

A word or two may be said here revarding the overload capacity 
of the three clas:es of sub-station equipment. With motor generator 
sub-stations, what may be termed the permanent overload capacity 
depends only on the direct-current machines, that is to say, it will 
be in general about 20 per cent. for two hours, the position of the 
brushes on the direct-circuit machines remaining unaltered. With 
rotary converters the corresponding overload capacity is of course 
greater, and in practice is determined, as a rule, by the commutator 
heating. The commutators of rotary converters invariably have 
peripheral speeds bordering upon the upper limit of good practice— 
say 3,000ft. per minute—consequently an overload of about 30 to 40 
per cent. for two hours is about as much as can be furnished without 
overheating the commutators. If it were not for this, and provided 
the field system was well over-excited, the over load capacity could 
be safely taken to be 50 to 60 per cent, for the time stated ; it would 
lhe determined by the permissible safe temperature rise of the arma- 
ture coils and step-down transformers. It is hereby assumed that 
these latter are artifically cooled by means of cooling pipes in the 
oil, or by forced drau;ztht, the normal temperature rise being 35°C., 
conforming in these respects to good modern practice. 


of a machine to pull itself in again is determined by the torque 1. 
can exert in a very short time, namely, half a cycle ; consequently, 
if there is any load ou the machine, it must necessarily pull up. 
Should a momentary short circuit pull out the circuit breakers in 
the power station, or otherwise break the circuit on the alternating 


current side of the converting machinery, it is always necessary to 


give the sub-stations time to shut themselves down rather than im- 
mediately replace the circuit breakers while the converting machines 
are still turning. Under these latter circumstances even induction 
motors will not run up to speed, while the synchronous machinery 
forms simply a pulsating short circuit across the mains, a synchron- 
ous motor or rotary acting alternately as motor or generator relative 
to the transmission lines and gradually pulling up. Before this 
happens, the circuit breakers will be out again ; apart from thie, it 
would, in general, be impossible to keep in the circuit breakers on the 
direct-current sides of the converters. | | 
One of the most important questions to be considered in connection 
with the design and operation of a synchronous sub-station equipment 
is that of parallel running. The converting machines have not only 
to run perfectly in parallel with one another, but the various sub- 
stations have to run perfectly in parallel with one another and with the 
wer station also, In most modern installations this requirement 
fins been easily attained, but in others great difficulties have arisen, 
and have had to be got over at great cost before satisfactory working 
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over the whole system was attained. It ie, therefore, of interest to 
discuta as briefly as poesible the leading features of the question. 
With a rotary converter sub-station, for instance, unless every 
detail of the system is thoroughly well designed. from the engines in 
the power station to the rotaries themselves, there will be trouble 
with regard to the parallel running of the machines—that is to вау, 
they wil hunt. The term hunting, as applied to synchronous 
machinery of this character, means that while running at syn- 
chronous speed (as measured by a tachometer) the machines oscillate 
between themselves—ihat is, during a revolution they increase and 
decrease their angular velocity above the mean velocity, corre- 
sponding to exact synchronism, causing the armatures to swing 
backwards and forwards from a fixed point (in a precisely eimilar 
manner to the swing of a pendulum) while still keeping in step. 
The effect of this is to cause the pressure on cach side of the rotary 
to fluctuate more or lees badly, so that working at constant pressure 
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ALUMINIUM AS AN ELECTRODE. 


TO THE EDITOR OF THE ELECTRICIAN, 


Sin: Referring to the Contemporary Science Note in your 
Journal of to day, p. 864, I should like to point out that the 
film formed in alum solution, and which produces the high 
resistance spoken of, is basic aluminium sulphate. See Proc. 
Roy. Soc, Vol. LXIII., p. 329, in which the effect of variation 
of temperature and current density upon the resistance of 
these films, as well as other matters, is dealt with. — Yours, &o., 

London, March 29. Ernest WILSON. 


RECENT WORK ON DIFFUSION. 
TO THE EDITOR OF THE ELECTRICIAN. 


Sır: There are one or two slips in your notes on Dr. Brown's 
recent lecture at the Royal Institution, which should, I think, 
be corrected. The process he employed was one of intermit- 
tent diffusion of a solution of sodium sulphate into a jelly 
containing a solution of barium chloride. His equidensity 
lines were shown to be identical, not with the equi-potential 
lines for two equal charges placed at a short distance apart, 
but for a charged disc having the same area as the orifice 
through which diffusion takes place. 

It is hardly necessary to point out that the stream lines 
corresponding to a series of equidensity confocal ellipses are 
confocal hyperbolw, not ‘ rectangular hyperbols."—Yours, 
&c., E. W. MARCHANT. 

London March 29. 


PARLIAMENTARY INTELLIGENCE. 
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i Excitation. 
Fic. 8.— Results of Теніз on 450kw. Synchronous M.tor-Generator, 
Prague Tramways. Speed, 240 revs. per miu. ; frequency, 50 cycles; 
volts, 3,000/600-650 per phase. 


on the direct-current sides becomes impossible. Osce a rotary his 
started hunting, unless the small oscillations are immediately checked, 
they will invariably continue to increase in amplitude until the 
armature swings over and loses eynchronism. 


(To be continued.) 


CORRESPONDENCE. 


200-VOLT LAMPS. 
TO THE EDITOR OF THE ELECTRICIAN, 


Sm: We notice that at the Board of Trade inquiry into the 
question of the change of electrical pressure several expert 
witnesses brought forward the subject of the inefficiency of the 
200 volt lamp. It may be of interest to state that we have 
lately been carrying out tests on both 200 and 100 volt lamps, 
and we may mention that we have found, taking an average 
number, that the 200 volt lamps of one maker consumed at 
start 4 watts per candle, increasing to 4:9 watts per candle 
after 500 hours, whereas the same maker’s 100 volt lamps 
consumed 3:5 watts per candle at start, increasing to 3:7 per 
candle after 500 hours. In the case of another maker the 
200 volt lamps had an efficiency of 2-8 watts per candle at 
starting, increasing to 9:2 watts per candle after 500 hours, 
whereas the 100 volt lamps by the same maker consumed 
9:1 watts at first, increasing to 3°7 watts per candle after 
500 hours. 

Of course, it is not our place, as independent testing authori- 
ties, to offer opinions on results, but we give these results for 
what they are worth, hoping that they will be of interest.— 
Yours, &o., 


Tue ELECTRICAL. Testing Lasoratorigs (Lrp.). 
Westminster, March 30. 


FALKIRK AND DISTRICT TRAMWAYS BILL. 


The commission appointed under the Private Legialation (Scotland) Act, 
1899, Las considered the Falkirk and District Tramways Provisional Urder. 
Power is sought to incorporate the Falkirk and District Tramways Co., and 
to empower the company to construct and maintain electric tramways 
within the burgh. The capital is £150,000 in £10 shares. 

The tramway route is a circular one, starting at Falkirk, going to Carron, 
thence to Stenhousemuir, passing Larbert, and through Canielon to Falkirk 
again. Five petitions were presented against the order. The petition of 
the North British Railway Co. has been withdrawn. 

The Caledonian Railway Co. complained that the overhead trolley wires 
would obstruct the passage of vessels with masts along the cansl. ‘The 
Carron Company and two sets of frontagera made up the list of objectors, 

The CHAIRMAN (Lord Clifford of Chudleigh) eaid the commission 
wished for evidence to show the obligations oradvantages the promoters were 
getting for the payment of £100 per mile per annum to the burgh and £40 
per mile per annum to the County Council. 

Mr. D. RONALD, C.E., burgh survey: г, Falkirk, thought the contribu- 
tion of £1C0 per mile per annum by the company to the town for the 
upkeep of the road was fair. After five yeara the contribution would be 
£125. For that they must keep in repair the roadways, excepting the 
tramway rails. 

Mr. J. MORE, jun., C.E., engineer for the promoters, said the total 
coat of the undertaking was £59,878. As to the objection of the two 
frontagers that there would be less than the statutory Nft. бір. between 
the rails and the kerb, there were many cities and towns where this waa 
the case. He said the Ciledonian Company wished the promoters to take 
the risk of the Bainsford and Camelon bridges in perpetuity, but this the 
promoters could not do. The bill gave powers to the proposed company 
to supply electric current to other consumers. The caual bridges had to 
be built to the satisfaction of Falkirk Council, and if the Counéil wished 
one kind of bridge and the Caledonian Company another, they woull find 
a way of accommodaling all parties. Тое company might carry their 
feeders in the old roadways under the canal, on the bridges themselves er 
overhead. If the feeders were on the canal bridges and the latter were both 
opened at the same time the circuit would be broken aud the cars would 
stop, but the stoppage would be only momentsry. 

Mr. STEPHEN SELLON said if Parliament made it an absolute con- 
dition that there should be 9ft. бір. bet een the tramrails ard the kerb, 
the whole tramway industry of this country would be s:opped. He was 
surprised at the attitude taken up by the Caledonian Company with regard 
to the electric feeders at the canal bridges. If it were necessary to obtain 
the consent of the Caledonian Company to placing the feeders in the old 
roadways under the canal at the bridges, and they refused it, the promoters 
would get over the difficulty caused by stopping the cars in consequence of 
the opening of the bridges, and the breaking of the circuit. All they 
would require t» do was to put down a storage battery, vhich would supply 
current as long as the bridges remained open, for half а day if necessary. 
The battery would supply the section of the system that was cut out when 
the bridges were open for the passage of vessele. Tne battery would be 
connected by a feeder to the trolley wire. 

Counsel asked Mr. Sellon if the storage battery theory had juet dawned 
upon him ? 
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Mr. SELLON said that owing to the obstinacy of the Caledonian Com- 
pany а difficulty has arisen with reference to the continuous supply of 
electric energy, and he was asked to find a way ou* of that difficulty. 

Mr. D. А. MATHIESON, engineer for the Caledonian Railway Co., said 
the traffie on the canal amounted to a million tons per annum. Vessels 
of 100 tons, fishing boats and yachts used it, the height of the masts 
reaching in some cases to 70ft. The present bridges at Bainsford snd 
Camelon were sufficient for the traffic, and cost little for maintenance. 
The new bridges would cost very much more for maintenance and 
working. The practice was for undertakers putting up new bridges to 
undertake the burden of maintenance, and the promotera should under- 
take that hurden in the present case. It was perfectly fair the promoters 
should not only reconstruct these bridgee, but be liable for their main- 
tenance in perpetuity. 

After hearing further evidence the CHAIRMAN said there were two 
points on which there was serious oppos:tion. The first was the main- 
tenance of the bridges, and on that question the commission suggested a 
compromise —that the cost of maintenance of the new bridge might be 
divided. Аз rega:ded the working of the bridges, they understood the 
promoters were prepared to pay the increased cost of working the new 
bridge, bu? the liability should remain with the Caledonian Company. 

The chairman's suggestions were agreed to, and the preamble was 
found proved. 


ELECTRIC POWER BILLS AND THE GAS COMPANIES. 


The Court of Referees of the House of Commons on Monday considered 
objections to the locus standi of several gas companies who desired to 
appeal in opposition to the Caledonian Electric Power Dill and the Clyde 
Valley Electric Power Dill. 

In the case of the Caledonian Electric Power Bill, the petit'oners whose 
locus was objected to were the Corporation of Glasgow, the Barrhead Gas 
Co., the Bothwell and Uddington Gas Co, and the Leven Gas Light and 
Renton Gas Light Companies. 

Mr. BALFOUR BROWNE, K.C., for Glasgow Corporation, said the 
district proposed to be supplied by the bill surrounded Glasgow, and as he 
read the bill carried Glasgow also. If that were so there would not be 
any question about the locus of the Corporation; but the promoters said 
they did not iatend to include the city. 

Mr. CLAUDE BAGGALLAY, K. C., for the promoters, said he was pre- 
pared to give an assurance that Glasgow would be excluded, and that the 
bill should be altered accordingly. 

Mr. BALFOUR BROWNE accepted the sssurance, but said if the bill 
passed in its present fo: inthe promoters would have power tolay theirelectric 
mains all round Glasgow, not in tl e districts belonging to Glasgow but in 
districts where the Corporation were in the position of the gas, water аса 
tramway authority. Their gas and water pipes and the tramways ran 
cutside the city, and he wanted protection for them. It was not enough 
^о ғау that the general act gave the Corporation that protection. Counsel 
claimed he had the right to be heard as to the physical interference with 
the roads as well as from possible electrolytic action. Glasgow was in an 
extraordinary position. No other authority, except the Postmaster-Ceneral, 
had tke right to break up their streets. 

Mr. BAGGALLAY said under the bill the promoters had no authority 
to lay down electric lines in any street except within the arca of supply. 
They bad not the sligbtest intention of going through the city of Glasgow 
for the take of laying mains or for supply. They had incorporated in their 
bill tbe general provisions «f the Electric Lighting Act, as recommended 
by Lord Сговз'в Committee, for the prevention of electrolytic action or 
fusion. He submitted that, as to the gas and water maine, the Corpora- 
tion were in no better position than an ordinary gas or water company, and 
that they should have no locus sfandi if a'l the provisions of ths general 
act were incorporated in thc bill. 

Mr. W. M. ACWORTH, on behalf of the gas companies, said they wished 
to appeal against the bill and to get à protective clause. The risk of elec- 
t-olytic ac'ion was very much increased by the high vcl:age at which the 
current would be worked. Tle competition would Le greater in this 
case than in the case of an ordinary electric I} ght company. The 
electric light company would have the right to charge a maximum of 6d , 
whereas this company only charge a maximum of 3d.. They sought poxer 
in their bill to supply any customer with power, and any person taking 
power could use the power for lighting purposes witbin bis prem‘ses. It 
was thus possible for a factory t» take the power todrive a sewing machine, 
ani could at the same time use the power to light the whole cf tbeir 
premises. In the Ferndale case the Court had granted a locus to a statu- 
tory gas company against an electric company, and the learned counsel 
submitted that they were entitled to a general locus on the gr.und of 
competition, and because of the hkelihood of interference in various ways, 
apart from the risk of electrolysis. 

Mr. JOHN KENNEDY, l'arliamentary agent, said the gas companies 
would accept the decision of the Court in this case as applying to the 
Clyde Valley Electric Power Bill. 

Mr. BAGGALLAY, in replying, contended that it had not been proved 
that they would injuriously affect the gas companies. Any person at the 
present time could establish electric lighting or power for himself ; and all 
they proposed was that where & customer took power from them he should 
be allowed to use it for lighting purposes, They would have no power to 
go to any person with light unless he tcok power. He submitted it would 
be a dangerous thiug for Parliament to allow a number of inconsi:tent 
provisions to be inserted in these bills. 

Mr. Н. D. GREENE («ne of t*e referees) asked if in any case a lccus 
Lad been granted to a non-rtatutory company. 

Mr. BALFOUR BROWNE said he did not know of any. He believed 
the Ferndale case wa: the first. 


The Court ultimately decided to allow а locus to the Corporation of 
Glasgow, but disallowed the locus of the gas companies. 

This decision involved the application against the Clyde Valley Electric 
Power Bill, and the locus of the companies was accordingly disallowed in 
that case also. 


LIGHT RAILWAYS BILL. 


In the House of Commons on Monday the President of the Board of T. ade 
(Mr. Gerald Balfour) asked for leave to bring in a bill to continue and 
amend the Light Railways Act, 1896, wl. ich will lapse on Dec. 51 next. 
Among the c'auses of the new bill was one extending the powers of the 
Commissioners until Dec. 51, 1906, and changes were also made in the 
provisions relating to the advance of moneys. Under the 1896 Act the 
Commissioners have power to advance money eicher on ordinary loan or 
by way of special advance, for the purposs of benefiting agriculture or any 
other approved industry. The total amount that could be advanced under 
the 1896 Act was £1,000,000, and of this, 4 250, OCO was advancable under 
the head of “Special advances.” The new Lill does not alter the (01.1 
amount available, but increases tlie sum which can be specially advanced 
to £7£0,000. The bill was read a first time. 


WEST AND SOUTH LONDON JUNCTION RAILWAY BILL 


On Friday last the Standirg Orders Committee had before them the 
West and South London Junction Railway Bill, which seeks power 1) 
construct an electric underground railway, about 5 miles in length, from 
Paddington to Kenriogton.park, joining up the termini of the Great 
Western, Central London, London, Brighton and South Coast, and London 
and South-Western Railways. The examicer had тер‹гїей the bill as 
failing to comply with Standing Orders, and notice was not given to the 
Duke of Northumberland, Lord Iveagh, and the Hon. W. F. D. Smith, 
owners of property in Groevenor-place, within the line of deviation. The 
Committee decided to allow the bill to proceed on the condition that the 
protective clause offered by the promoters should be inserted with the 
addition of the words, ‘‘ subsoil in such cellars or vaults.” 


L. C. CO. TRAMWAYS AND STREET WIDENINGS BILL 


The Standing Orders were dispensed with in the case of tbis bill, on the 
condition that the tramways to which the consent of the local authorities 
interested had not been obtained should be struck out, with the exception 
of tramway No. 6, which is to pass along the Farringdon-road. lt was 
mentioned that, in connection with this line, which closely approaches the 
City boundaries, an arrangement had been come to with the City 
Corporation which would involve a reduction in the leng:h of the liue. 


PARLIAMBNTARY RETURNS. 


On the motion of Mr. BILL, the House of Commons have ordueda 
return to ba made showing the number of applications for orders and the 
number of orders passed by the Light Railway Commissioners and con- 
firmed by the Board of Trade in each year since the passing of the Light 
Railway Act, 1896, and also the loans which the Treasury have agreed to 
advance in each year under secs. 4 and 5 of the act. 

Returns were also ordered relating to electricity supply uadertakiogs 
in the United Kingdom belonging to local authorities and to companies 
respectively for 1899. 


LEGAL INTELLIGENCE. 


J. Gibbs & Co. v. Chloride Electrical Storage Syndicate (Ltd) 


Mr. Justice D'gham on Monday aud Tuesday heard an action in which 
plaintiffs claimed £467, balance of price of gocds sold and delivered t0 
defendants. Defendants stated that, owing to some of the sulphuric ac 
supplied by plaint ffs being of greater strength than that contracted fur. , 
and to the fact that certain carbo) a eontaiued by drochloric acid, damage Was 
done to the batteries, and on this account deferdants counter-claimed fr 
£579.9«.5d. The only poiot in dispute wa: the defendants’ counter-clàim. 

Mr. T. TERRELL, K. C., for defendants, said they had, since 1896, pur 
chased sulphuric acid from plaintiff, and contracted for aid which was pot 
to be higher or lower than 12:0 specific gravity, and which was to be pure 
brimstcne acid. Plaintiffs knew the acid was used for storage batteries: 
and that it must Le of that exact strength. In Decemter, 1699, defendant 
had a very large order for storage batteries for Priuce Hatzfeldt, at 
o dered £6 carboys of azid to be delivered to the firm of contractors wh? 
were putting in the installation. The £6 carboys were delivered, but con- 
tained 0'2 p?r cent. of hydrochloric acid, and this 0'2 per cent. of bydro- 
chloric aci, beyond all shadow of doubt, as analysis had shown, had go: 
there by c muon salt haviog been put into the acid. On analys: 
theexact quantity of sulpbate of soda was found which would correspo? 
with common salt. The contents of tte carboys were poured int)! 
pturage cel's, and the result was their immediate destruction. Every: 
thing had to Le taken out and put into the melting pot. The dams? 
resulting from that was £723. оз. 4d. For another installation defendants 
were putting in storage batteries, and directed plaintiffs to deliver 19 
November, 1899, 36 carboys of acid of the sp?cific gravity of 1215. кее 
to carelees een, as defendants contendeJ, acid of the specific gravity ж 
1750, the strength used for manure, was gupplied. Two of the М, 
were poured into the cells, and the result was the destruct‘on of two cell, 
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the damage being £24. This error, it appeared, was made by the rail «ay 

company, and plaintiffs had made a claim against the railway com- 

pany. There was another claim for 30 carboys ordered in October, 1899, 

where the acid delivered was of the specitic gravity of 1710 instead of 

1:250. The plaintiffs had paid £9 into court on the claim, and £65 
enerally. 

Mr. BOUSFIELD, K C., fcr plaintiffs, said with regard to the item 
of £24 he could show that the railway company had mixed two corsign- 
mente, With regard to the larger claim he denied there was any bydro- 
cbloric acid contained in the acid supplied, and further said that if there 
was it could not do the slightest harm. In this case the acid was left for 
months, and it was the defendants’ own fault if any harm was done. 

Evidence waa given by Mr. G. A. GRINDLE, manager of the Chloride 
Syndicate, who said the presence of hydroch'oric acid waa fatal, end the 
effect was immediately apparent on the plates. The plates were tested in 
February and March after they bad been rejected, but only for the sake of 
information. The hydrochloric acid attacked the peroxide cf leid on the 
positive plates, which were gradually disintegrated. The disintegration 
would make itself obvious by:the smell and by clouds of chlorine being given 
off. In the course of manufacture chloride pellets wera used to obtain 
porosity, and it was of vital importance that the chloride should be 
extracted from the lead before use. If it was not extracted, howe:er, the 
use of sulphuric acid would not cause chlorine to be given off in fumes. 

Mr. BOUSFIELD : Taking а new pair of your plates and putting them 
into pure acid they gave off fumes of chlorine. Can you explain that? — 
He could not explain it, and he doubted it. He had never come acro s 8 
case of their plates containing chlorine. The batteries for Prince Hatzfeldt 
were left for what they were worth, and supplied light for some months. 

Mr. JAMES SWINBURNE said he had analysed the sulphuric acid 
and found 24 in 1000 of hydrochloric acid. He was of opinion that it 
Midi i hopeless to save а battery into which this impure acid had been 
poured. 

Mr. Н. BALLANTYNE gave similar evidence with regard to analysis. 

Replying to his lordahip, Mr. BOUSFIELD said plaintiffa had tested the 
acid in the carboys and found hydrochloric acid, but they could not tell 
whether the acid had not been poured back into the carboys from the cells. 

WITNESS said that could not have been because there was no lead 
present in the acid. 

At the close of the defendants' ca:e on the counterclaim, 

Dr. MESSEL, for plaintiff», eaid be was a partner in the firm of 
Spencer, Chapman & Uo., who were responsible for the manufacture of 
the sulphuric acid supplied to plaintiffs. The firm took every pre- 
caution to free the stuff from arsenic. They supplied plaintiffs with the 
86 carboys of sulphuric acid. He knew it was suggested that tke acid as 
used contained hydrcchloric acid and sulphate of soda. In their works 
there was no possibility of salt getting into the stuff. Their order was to 
supply sulphuric acid at a certain strength. He was not awara plaintiffs 
had made a claim against his firm in respect of the sulphuric ac:d. His 
firm were the largest makers of sulphuric acid in London. He did not 
think it was possible in their works for the hydrochloric acid to have got 
mixed with the stuff. 

Mr. Р. QUIN, foreman to Messre. Spencer, Chapman & Co., ға: it was 
his duty to see to the manufacture of the acid. It was reduced down to 
strength 1:215 by water. For that they used a closed tank. He did not 
see апу way by which 501Ь. of salt could have got into the stuff. If it got 
in it must have got in outside the process of manufacture. 

HENRY OVERGAGE, sampler to Messrs. Spencer, Chapman & Co., 
said he dealt with the sulphuric acid, and reduced it to the dilute state. 
He did not think it possible for à carboy which had been used for hydro- 
chloric acid to be used for sulphuric acid. The carboys used for both stuffs 
were properly labelled. : 

Mr. WOOD said he was in charge of the batteries at Prince Ha‘zfeldt’e. 
It was his duty to run the battery and keep it clean and to look at the 
plates from time to time. Не did not see any difference between the first 
battery, the second battery, and the last battery. The firat battery lighted 
the house properly. He was, however, not an expert electrician. 

Io giving judgment his LORDSHIP said that the conclusion he had arrived 
at was that the damage done to the batteries was not due to the acid 
supplied by the plaintiffs whatever other cause it might be attributable 
to. The defendants had failed to discharge the onus which devolved upon 
them of satisfying him that the damage was caused as they alleged. The 
y laintiff», however, in his opinion, had been guilty of a breach of contract. 
They had not delivered the acid which they undertook to deliver. They 
undertook to deliver an acid with n» admixture of hydrochloric acid, and 
he thought the defendants had not been unreasonable in setting up their 
counter-claim. The conclu:ion he had come to was that the p'aintiffs 
must bear part of the blame, and, therefore, he proposed to deprive them 
of their costs on the counterclaim. There would, therefore, be judgment 
for the plaintiffs on the claim and for the plain'iffs on the counterclaim 
without costa. 


We understand it is the intention of the defendants to appeal against 
Mr, Justi:e Bigham's decision. 


Metropolitan Electric Supply Co. v. Ginder. 


In the Chancery Division, on Tuesday, Mr. ASTBURY, K.C., on behalf 
of the plaintiffs, applied to Mr. Justice Buckley for an injunction to 
restrain defendant until the trial from taking energy for lighting hia 
premises in Holtorn from any other electric supply company. Counsel 
explained that the defendant en'ered into an agreement with the 
Metropolitan Compeny to take the whole of the electric energy 
required for his public-house for a period of five years. The charge 
was to be 44d. per unit. Notwithstanding that agreement defendant 
had entered into an arrangement with the County of London Com- 


pany for a supply. The affidavits filed contained certain rather 
gross statements as to the energy supplied by the plaintiffs, The 
plaintiff company's usual charge for electric energy was 5d. per unit. 
but a reduction was made if the supply was taken for a number of years. 
In September, 1900, the defendant, in breach of his agreement, ceased t» 
take supply from the Metropolitan Company and began to take it from the 
County of London Company. On notification from the plaintiffa he 
resumed taking current from them until February last, when he askel 
plaintiffa to remove their meter from his premises. The meter was not 
removed. Defendant’s affidavit declared that when he entered into 
the arrangement with the plaintiffs his attention was not called 
to the clause setting forth thit the agreement was to be for five 
years, and he was not aware of it until November, 1900. Counsel 
thought Lis lordship would come to the conclusion that there was 
no cause for complaint by the defendant. The superintendent of the 
canvassing and contract department of the plaintiff company, in his 
affidavit, said no complaint had been made to him by defendant con- 
cerning the supply of electrical energy. He also alleged that defendant had 
told him that the canvasser of the rival company had represented that if 
he agreed to take the supply of energy from the County of London 
Company, they would see him through in the event of litigation. 
Mr. Todd, the chief engineer to plaintiffs, stated in his affidavit that during 
the time defendant received his supply the pressure had been uniformly 
good. He was quite unable to understand the various failures of energy 
alleged by the defendant. No complaint had ever reached the works of 
such failure. The plaintiff company (counsel urged) contracted to supply 
an article of commerce for five years at 44d. per uhit, and if the company 
had within that time disconnected the supply of energy for some other 
reason than non-payment defendant would have bsen clearly entitled t^ 
an injunction to restrain the company from ceasing to supply. Defendant 
could not plead that he did not require e'ectric energy because he was now 
getting it from another company. 

Mr. SARGEANT, also for the plaintiffs, said be quite agreed that they 
should not require the defendant to take a tingle unit of electric energy 
from them if he chose not to use electric energy in his premises, but if he 
required such energy the Metropolitan Company was the only company 
which should supply it. ' 

Mr. STEWART SMITH, for the defendant, said his case was that the 
supply of energy from the plain iff company was so defective that it had 
to Ге discontinued. 

His LORDSHIP thought the action should be set down for trial at once. 

Mr. ASTBURY, K.C., thought bis learned friend ought to give parti- 
culars of the dates on which he was going to allege deficiencies of supply. 

Mr. SMITH raid he would give the best particulara he could. 

На LORDSHIP ordered the саве to be set down for trial on or befcre 
May 24. 


National Telephone Co. v. M'Donald and Son. 


At Edinburgh Mr. Sheriff-Substitute Henderson heard ап action brought 
by the plaintiff company against defenders, a firm of auctioneers in 
Montgomery-street, Edinburgh, for the sum of £3. ба. as te'ephone rental 
for one year. The defenders original contract with the company was for 
£102. 58. a year for the use of a telephone connected with the exchange, 
and a supplementary sgreement was signed for a telephonic connection 
with the private business premises at Albert-place. In May, 1900, the 
defenders removed from the private premises, and asked the company to 
take away the private telephone, which they did. 

The objection raised by the defendera was that, in respect of the com- 
pany baving removed the telephone, the latter ceased to give the defenders 
the use of it, and they were thereby precluded from the neceasity of paying 
the hire of £3. 5s. per annum. 

Pursuers said they had offered to come to a settlement, but had not been 
able to do so. 

The SHERIFF held that if the instrument had not been removed from 
defenders' premises pursuera' claim would have been а good one, but as it 
had been removed the contract terminated with its withdrawal H> 
ther: fore found for defenders, with expenses. 


Carroll v. New British Jncandescent Electric Lamp Co 


A debenture holder’s motion, made. before Mr. Justice Buckley, on 
Tuesday, for the appointment of a receiver in the New British Incandes- 
cont Electric Lamp Co. Counsel said that on Nov. 15, 1900, defendant 
company executed a mortgage on leasebold premises at Wil'esden Junction, 
and that such mortgage took priority of the debentures. 

The application was granted. 


— — 


BOOKS RECEIVED. 


Copies of any of the undermentioned works can be had from The Nieotrician Office 
post free, on receipt of published price. 


“Spon’s Architects’ and Builders’ Price Book.” By W. Young. 
28th edition. (London: E. and F. ЇЧ. Spon ) 

* Proceedings of the Royal Society.” No. 443, Vol LXVIII. 
(London: Harrison & Sons.) 2s. | 

* A Treatise on Physics,” by Prof. Andrew Gray, F. R. S. Хо". I. : 
Dynamics ani Properties of Matter. (Loadon : J. & A. Churchill.) 
153. i 

„Differential and Integral Calculus for Beginners" By Edwin 
Edser. (London: Thomas Nelson & Sons) 2з. 6d. 

“ Twentieth Century Inventions." By George Sutherland. (Lon 
don: Longmans, Green & Со.) 48. 6d. 
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MUNICIPAL, FOREIGN & GENERAL NOTES. 
APPOINTMENTS VACANT AND FILLED. 


The British Electric Traction Co. (Ltd.) require an assistant 
engineer with experience in cable laying. Application forms may be 
obtained from the engineering manager, Donington House, Norfolk. 
street, London, W.C. See advertisement. 


There is a vacancy for a switchboard attendant at the Bradford 
electricity works. Applications to city electrical engineer (Mr. R. A. 
Chattock), Town Hall, Bradford. See advertisement. 


Mr. Stanley Clegg, of Darwen, has been appointed city electrical 
engineer at Lincoln, iu succession to Mr. C. S. Vesey Brown. Pre- 
vious to his appointment at Darwen Mr. Clegg was assistant at 
Burnley. 


Mr. A. B. Rigby, A M. I. C. E., A.M.LE.E, has been appointed 
manager of the Electrical Transmission Co, of Hammersmith, London. 


The Heywood Council received 117 applications for the position 
of electrical clerk of works, and this number has been reduced tothe 
following for final selection: — W. J. Biker (Bolton), Wm. Johnson 
(Sheffield), В. Mills (Hevwood), W. A. Parsons (Wavertree), 
C. L. Stewart (Rochdale), and J. W. Turner (Huddersfield). 


Aix-la-Chapelle.—The municipal authorities have voted £12,500 
for extensions of their electricity works. 


Alfreton.— The Board of Trade notify that they will not grant an 
electric lighting provisional order applicable to the whole parish of 
. Alfreton unless it is intended to light the whole parish. It was 
only intended to apply the scheme to the Alfreton Ward, and the 
order is, therefore, to be restricted to this area. 


American Tramways —The reports submitted to the Massa- 
chusetts Railway Commissioners are published in the Street Railway 
Review for March 15. There are now 118 companies in the State, 
operating a total of 2,038 miles of single track. The capital ex pended 
amounts to $48,971,168, the income forthe year 1900 was $21,387,641, 
the expenditure (ircluding $2,109,871 dividends) was $20,760,012. 
The fatalities for the year were 18 passengers, 3 employés, and 48 
others, besides the following who received injuries : —1,695 passengers, 
81 employés, and 756 others. Tho total passengers carried woes 
395,027,198, and the car miles run 81,750,768. 


Ancona (Italy)— This Italian province has a population of 
270,000. Only four towns in the whole district are provided with 
the electric light—Ancona, Jesi, Loreto and Osimo. Ancona has 
23 arcs for public lighting and 20 arca and 1,300 incandescents for 
private illumination; Jesi 18 arcs and 1,480 incandescents ; Loreto 
4 arcs and 320 incandescents; and Osimo 5 arcs and 375 ірсап. 
descents. The price of gas is 5x 41. per 1,000 for private, and 
4s. 10d. for public lighting. 


Argentina Electrical Imports.—According to the Review of the 
River Plate the imports of electrical machinery, appliances, and 
goods for 1900 were as fullows :— 


Quantity. Value. oe 185555 
Telephone apparatus ..........-. 661 $4,576 + $4,576 
D нас 618 . . 80,025 — 21,116 
Electrical material. 4,405 boxes ... 256,155 -- 104,879 
Cable and wire 773,079 kilos ... 375,225 — 136,484 
Electric bells ..................:.. 6,096 5,048 + 3,048 
Meters m 1,579 19,848 + 19,848 
Ventilator 1,288 15,059 + 13,059 
Insulatora (china and porcelain) 134,908 kilos 16,869 + 16,869 
Glass insulators .................. 9,017 do. 541 + 541 
Arc lamp carbons ............... 144,143 do. 21,622 + 1,802 
Arc lamps . 399 5,826 + 5,826 
Incandescent lamps .............. 53,738 doz. . 95,375 - 5,737 
Telephone material. 437 boxes ... 20,817 + 674 
Telegraph material. 493 do. 2172) — 12,273 


Association of Chambers of Commerce.—In our is:ue for 
February 22, page 671, was set out а number of resolutions to 
be submitted to the meeting of the Association of Chambera of 
Commerce, to be held at the Hotel Metropole, London, on March 12, 
13 and 14. The resolutions forming paragraphs 1, 2, 4 and 6 of the 
list were approved by the Conference. 

Birkenhead.—The sub-committee recently appointed to consider 
the practicability of framing a scheme for assisted wiring of pre- 
mises report that, as the Corporation do not possess powers to supply 
electric fittings on hire, it is inadvisable to prepare a scheme, but 
the Council are recommended to introduce a clause in their next 
Parliamentary bill authorising the Corporation to supply and deal 
in electric fittings, to wire premises, &c. 

‚ Brighton.—An inquiry was held here last week into the applica- 
tion of the Council to borrow £19,600 for electric lighting extensions. 
Of this £6,400 was required for arc lighting. It is proposed to erect 


107 arcs, to displace 133 incandescent lamps and 48 gas lamps. The 
lamps are to be erected along the electric tramway routes, and will 
be attached to the trolley poles The balance (£13,200) was for 
tramway generating p'ant. There was no opposition. 


Cheltenham.—The Corporation have agreed to supply electric 
current to the Cheltenham-Cleeve light electric railway at 1:9J. per 
unit for a minimum of 200,000 unit: per annum, and Id. per unit 
over that quantity up to a total of 300,009 units per annum, and 14. 
per unit in excess of 300,000. The salary of the assistant engineer 
(Mr. Н. E. Soper) has been increased from £182 to £20) per annum. 


Cleckheaton.—An inquiry was held on Friday into the applica- 
tion of the Council to borrow £25,000 for electric lighting ani 
refuse destructor works. The consulting electrical engineer (Mr. A. H. 
Gibbipge) gave technical details of the scheme, which does not pr»- 
vide for public lighting. There was no opposition. 


Customs Tariffs — The duty on copper, brass or bronze wire, of 
any thickness, imported for use in the manufacture of wire gauze 
in Spain from the United Kingdom has been fixed at 163. 31. per 
cwt. (40 pesetas per 100 kiloga). 

Dover.—The receipts from the Corporation electric tramway for 
the year ended March 31 amounted to £10,776, an increase of £713 
on the previous year, when the net profit amounted to 22,0 .0. 


Dublin.—The Local Government Board have given formal 
sanction to а loau of £254,500 for electric lighting, repayable in 
25 years. 


Electric Railway Extensions in Germany.— The construction 
of an electric railway between Siegen and Geisweid is projected. 


Electric Transmission of Power through the Simplon- 
Tunnel.—The Italian Government has granted a concession to the 
Simplon Railway Co. for the utilisation of the water power of the 
River Diveria. Plant for about 600 н.р. is to be put down for the 
electrical operation of trains through the tunnel. 


Georgetown (British Guiana).—An electric tramway route over 
10 miles in length has (writes a Times correspondent) been opened 
for traffic at Georgetown, and is receiving extensive patronage. The 
only tramway line previously existing in this part of the world was 
about one mile in length, and mule drawn. The new line is owael 
by the Demerara Electric Co., which also owns a concession for 
supplying electric current for public and private lightinz purposes. 
The line has coat about $25,000 per mile. The equipment inclu {ез 
14 motor cara. 


Glasgow.— Additional electric tramway routes are now ready for 
opening, the official inspection having taken plac» on Tuesday. 
Practically the conversion of the whole of the tramways from horse 
to electric traction is now complete, and as вооп as the Pinkston 
power station is ready, all the cars will be propelled electrically. 

Glasgow Exhibition.—The [rish section of this exhibition is to 
be lighted on ће E.L B." system. The scheme will include th» 
outlining of the hall and many decorative devices, such аз shamrozks, 
&c. The apparatus, &c, is provided by the Electric Lighting 
Boards Co., and is being installed by Messrs. Wm. Coates & Son. 

The date of the opening of the Exhibition has been fixed for 
May 2. 

Glasgow Telephone Service.—It is announced that the tele- 
phone service of the Glasgow Corporation was started on Tuesday 
last. It is further announced that nearly 5,000 subscribers have 
been secured. The switchroom is equipped for 12,000 subscribers. 
The telephone arca contains 143 squire miles. à 


Hammersmith (London) —The salary of the borough electrical 
engineer (Mr. С. G. Bell) has been increased to £459, rising to £500 
per annum, and that of tlie assistant engineer (Mr. F. Hill) has been 
increased to £250, rising by yearly increments of £25 to £300 per 
annum. А further extension of street arc lighting has been decided 
upon by the Council. 


Havre and District.—In a report on the trade of this district 
reference is made to delays in telegraphic communication between 
Havre and Liverpool during 1900. A costly remedy was found in 
the transmission of messages between the two cities via New York, 
but this practice was etopped by the French postal authorities, and 
inquiries had led to a cessation of the delays. The new telegraph 
cable between Havre and Beachy Head for the Anglo-American Com- 
pany was completed in March, 1900, and the company’s Brest 
station was then removed to Havre. 

The Westinghouse Manufacturing Co. has established a factory at 
Havre, and at these works the electrical apparatus for the moving 
platform at the Paris Exhibition was made. The factory now pro- 
vides employment for 500 men. 

Complaints are made of the dilatoriness and general want of energy 
shown in the construction of electric tramways in Caen to replace 
the deficient omnibus service of the town. 

At Dieppe the electric light has entirely superseded the use of gas. 

Au electric tramway is being constructed between the towns «f 
Tréport and Eu by the Compagnie de Traction de Paris. This line 
supplements an irregular omnibus service. 
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There is also talk of substituting the electric light for gas in the 
town at Trouville-Deauville. 'The construction work for lighting the 
town electrically is about to be begun. A proposal to establish 
electric tramways in this town, which has been before the local 
authorities since 1899, has not yet been sanctioned. 


Horsham.—The Council have received sanction to borrow 
£14,006 for electricity works. The Local Government Board have, 
however, refused to grant a loan of £1,500 for wiring premises. 


Ilfracombe.— The Council have decided to transfer their pro- 
visional order to Edmundson's Electricity Corporation. 


Jamaica.— In a report recently to hand, it is stated that an annual 
allowance of £100 is paid to the West India Electric Co. by the 

stal telegraph department of Jamaica to cover the cost of carry- 
ing letter carriers and telegraph messengers, and it is stated that the 
electric car service has proved of great utility for this purpose. 


Kingston-on-Thames.—The Corporation have sealed the agree- 
ment with the London United Tramwaya (Ltd.) for the construc- 
tion and working of electric tramways in the borough. The 
agreement provides that the company shall pay to the Corporation 
£15,000 towards street widenings, that the Corporation can pur- 
chase the lines at 25 years, the company paying a yearly 
rental of £250 for the first five years, £150 for the next 10, and 
£700 for the following 10 years, The line will be 33 miles in 
length. The company agree also to contribute £10,000 towards 
the widening of Kirgston Bridge. 


Light Railways —Objections to the confirmation of the Black- 
ool and Garstang Light Railway order were heard by Sir Courtenay 
yle on Tuesday, at the Board of Trade. Mr. H. Lloyd, for Black- 
pool Corporation, objected to the promoters taking power to work 
the railway by steam or other motive power when it was distinctly 
stated before the Light Raiway Commissicners that it was to be 
worked by electricity only. The promoters had got power to make 
junctions with the Lancashire and Yorkshire and London and North- 
Western Railway Companies, and as the gauge was the same as those 
railways the Corporation did not wish the light railway to fall into 
the hands of the railway companies which had a monopoly in the 
district. Mr. Balfour Browne, K.C., protested against the promoters 
being hampered when the original object of these light railways was 
to be feedere to the great trunk railways, Sir Courtenay Boyle said 
that before the Board would sanction the working of the line by 
steam, the whole matter would have to be submitted. The amended 
order was then approved. 


London County Council.—At Tue day’s meeting it was agreed 
to loan £10,000 to Stepney for electric lighting. 

Discussion took place on a report of the General Purposes com- 
mittee with regard to the suggested alteration of the standing orders 
relating to contracts. A diffi:ulty arose at tha Horton Asylum in 
consequence of the casing and capping in connection with the electric 
light installation being fixed Ly wiremen, the Amalgamated Society 
of Carpenters claiming that the work should be done by carpenters. 
It was suggested that to meet similar cases the Council should 
specify in contracts the trades to be employed in the more important 
sections of the work. The committee, however, considered it iner- 
pedient to amend the standing orders in the direction referred to. 
The Council agreed with the committee. 

Replying to a number of questions, Mr. Benn said the Highways 
committee were considering the question of motor cara. They would 
arrange for another view of the system of electricity to ba adopted. 
With regard to criticisms on Prof. Kennedy’s system, that gentleman 
would be able to meet them, but the committee were collecting the 
criticisms to lay before him. 


Ludlow.—The Council have approved the electric lighting aud 
refuse destructor scheme which has been prepared by Mr. John Parker, 
of Hereford. Thescheme provides for the equivalent of 2,450 8 c.p. 
lamps for private lighting, and 16 arcs of 2,000 n.c.p. each and 32 
incandescents for street lighting. The capital expenditure is esti- 
mated at £7,350, the income at £1,043 per annum, and the up-keep 
(including interest and sinking fund) at £858. 143. 81. 


Motherwell.—Thirty arc lamps are to be erected. A reduction 
in price of electric current tor power has been decidel upon. 


Municipal Telephony.—At a recent conference of local authori- 
ties in the Manchester area the following scheme for a municipal 
telephone exchange was approved :— 

A joint board to be formed consisting of repre:entatives appointed 
annually by the municipal and urban district councils within the area, as 
fullows—viz. : —Manchester Corporation ten members, Salford Corporation 
five members, Eccles Corporation and the Urban District Councils acting 
jointly three members. Th capital to be provided by the Manchester and 
Salford Corporations. Profits not exceeding 5 per cent. on the capital 
expenditure (less boná-fide renewals) to be divided between Manchester and 
Salford Corporations proportionat-ly to the capital provided by each. All 
profits above 5 per ceut. to go in reduction of telephone charges. The 
respective councils to grant underground wayleaves without payment. No 
differential charges for telephones. 


Newcastle-on-Tyne Tramway Dispute.—It is announced that 
ihe Tramways committee have decided, subject to the approval of 


the Council, to stop the city tramcar service on the 13th inst., owing 
to the refusal of the local tramway company to agree to certain 
conditions of the new lease. 


Nuneaton.—The gross revenue of the electricity works for the 
past year was £868, 153. 6d. Interest and sinking fund instalment 
amount to £1,169. 


Opportunities for Engineers in Spain.—A recent Foreign Office 
report on the trade of Spain from the British Commercial Attaché 
at Madrid states that many openings offer in the electrical business 
in Spain for young men to fit themselves for more important posts 
in that industry. Young English engineers and mechanics with 
good recommendations, who would not object to pass a few years in 
the quiet towns and villages of Spain, would probably find ready 
employment with the large firms interested in the electric light aud 
power business in that country. 


Patent Extension.—The petition of the British Aluminium C». 
(Ltd.) for an extension of the term of M. Héroult's patent for “ An 
Improved Process for the Preparation of Aluminium by Electrolysis ” 
(7,426 of 1887), will be heard by the Judicial Committee of the 
Privy Council on May 15. 


Plymouth.— The ofticial inspection of the Compton electric tram- 
way route took place last week, and the line was opened for traffic 
on Wednesday. 


Poplar (London)— The Electricity committee recommend the 
Council to light the Isle of Dogs electrically. It is estimated that 
100 ares will be required and the capital cost is put at £3,227 with 
an annual expenditure in excess of the present cost of gas lighting 
of £877. 

Portsmouth.—An inquiry has been held into the application of 
the Corporation to borrow £327,134. 14s. for the purchase of the 
undertaking of the local tramways, and for converting the lines to 
electric traction, &c. "The cost of the power station was put at 
£11,100, car equipment £49,000, reconstruction work £202,000, 
overhead work, £18,000, and car sheds £30,000. The engineer and 
manager of the electricity department (Mr. E. Rotter) said the total 
length of line would be equivalent to 28 miles, and nearly the whole 
of the lines would be double track ; 4 miles of extensions are also 
to be constructed, There was no opposition. 


Presentations — At the Dickenson- street electricity works, 
Manchester, on Friday last, the members of the staff and workmen 
of the electricity department presented to Mr. C. H. Wordingham 
an illuminated address, accompanied by a microscope and accessories, 
as a token of their appreciation and esteem, and in recognition ot 
the great services which Mr. Wordingham has rendered to the 
department. The address was signed by the whole of the staff 
and workmen, and recognises the straightforward and honourable 
principles which have actuated Mr. Wordingham in his business 
relations during the lengthy period of his association with the 
department, and places on record the extreme conrtesy and friendly 
feeling manifested to the staff during this time. Sincere regret 1s 
expressed at the retirement of Mr. Wordingham, and hearty wishes 
for his future welfare. The presentation was made by Mr. W. F. 
Long, the senior assistant engineer remaining at the works. 
Мг. Wordingham expressed his gratification at this unanimous 
expression of the goodwill of the large staff which has so long 
worked under him. | 

On Saturday last Mr. W. S. Toplis, mains superintendent at South 


Shields, who is leaving to take up а more important appointment at 


Manchester, was presented with a black marble timepiece by the 
staff, workmen and contractors connected with the works. The pre- 
шз was made by the borough electrical engineer, Mr. J. A. 
Jeckell. 

Private Bills in Parliament.— The Metropolitan Railway Co.'s 
bill has been read a second time in the House of Commons. 

The Bury Corporation Tramways Bill for authority to construct 
9 miles additional electric tram ways at an estimated cost of £132,000, 
and to supply electric current outside the borough has been reported 
for third reading. 

Royal Institution Exhibits.—On Friday lest the Gilbert Arc 
Lamp Со, exhibited at the Royal Iastitution Gilbert arc lamps and 
various apparatus connected therewith. A feature of theexhibit wa; 
the alternate-current solid carbon long - burning are lamps. The Elec. 
tric Lighting Boards Co. aleo demonstrated the E. L. B.“ system 
with all its latest improvements, including flexible strips and many 
new accessories. 

St. Helens.—The Electric Supply and Tramways committe» 
recommend the Council to sanction the carrying of goods on the 
local electric tramways. | | 

Sheffield.—The Crookes electric tramway route was opened for 
waffic on Monday and the Darnell electric tramway route is to be 
opened on 11th inst. | 


Stafford.—Application has been made for а loan «f £600 for coal 
bunkers at the electricity works. 


Telegraphs in the Ottoman Empire.—A recent i:sue of the 
Levant Herald announces that the Turkish Administration of Posts 
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and Telegraphs is about to put down a new overhead line to place 
the O:toman telegraph system in direct communication with India, 
and fer this purpose a credit of 308, 448fr. is being sought. 


Telephone Truuk Extension.—Bury St. Elmunds has been 
ad-led to the telephone trunk system of the country. 


Trolley-Wire Accidents. —Precautionary — Rules.—A set of 
instructions has been prepared by Mr. R. A. Chattock (city electrical 
eng'neer) and Mr. C. J. Spencer (manager of the Corporation tram- 
мау»), aud has been adopted by the Tramways committee of the 
Dradford Corporation for posting up in the tramcars, dealing with 
the steps to be taken in the event of tramway, telegraph, or tele- 
phone wires charged with electricity being found loose in the streeta 
These rules bad already been adopted by the Watch committee for 
the use of the police force :— 

1. In the event of telephone or telegraph wires falling and making contaat 
with the overhead trolley wire, or in the event of the trolley wire or its 
puard wires falling, all traffic should be stopped, and the public prevented 
from approaching the fallen wires. 

2. The fallen wires should on no account be interfered with by the police 
or any unauthorised persen unless for the purpose of saving life or 
protecting persons from being injured, as explained in Rule 5. 

$. Notie ehould be at once given to the nearest cardriver, who will 
take steps to cut off the current. If one is not available notice should be 
at once sent to the nearest tramway depót by telephone, or messenger in a 
cab, with a request for someone of authority to proceed at once to the 
epot to deal with the fallen wires. These depóts are as follow :—Forster- 
square, Tyricl-street, Horton Bank Top, Bolton, Whetley Hill, Thornbury, 
and Fairweather Green. 

4. Drivers of cars should not be called upon to interfere with the fallen 
wire unless it is for the purpose of saving life or preventing persona from 
beieg injured. 

5. If the fallen wire is in contact with any peraon, and it is necessary to 
remove it at once in order t» save life or prevent injury, the following 
points should be remembered : The person removing the wire should (a) 
never touch it with his hands ; (5) never touch the skin of the person in 
contact with it ; (c) use a dry stick, dry rope, or article of dry clothing * 
t»drag the wire away wi'h, or to drag the person away from the wire ; 
(d) use indiarubber gloves for pulling the person away from the wire, it 
being safest not even to touch the wire with them; (e) in сазе it is impos- 
siblet o get the wire away from the person, the wire should be dragged to 
the nearest tram-rail and held down upon it in order to d'scharge the 
current from it, or the wire should be cut by means of insulated shears, 
which cin be procured from the car. Gloves should be worn when these are 
used. [* Note that it is very important that any article used for this purpose 
should be dry; a wet article will convey the current, and probably give 
the person handling it a sho:k.] 

6. Each car will carry a pair of indiarubber gloves aud a pair «f insulated 
shears, which will be kept in a glass-fronted box in a prominent position. 
The same will be kept at each tramway depot, each police &tation and each 
fire station. Gloves should always be used where possible. 


Wallasey.— А п inquiry will ba held on Wednesday next into the 


application cf the Council to borrow, among other sums, £12,500 for 
electric lighting (xtensioas. 


(0 — Water Power Utilisation in Austria — A concession lia3 been 


granted for the working of an extensive electricity generating station 
at Narburg, for which the waters of the river Dau will be utilised. 


West London Tramways —Col. Yorke made the final Board of 
Trade inspection of the electric lines of the London United Tram- 
ways from Shepherd's Dush to Acton and Goldhawk-road and 
Hammersmith to Kew Bridge on Saturday last. According to a 
telegram from Mr. Clifton Robinson, manager of the London United 
Tramways, all difficulties between the company and the Observa- 
tory authorities have been adjusted, and traffic on the electric lines 
commences to-day (Thursday) at 7 a.m. 


Worcester.—The agreement with the local tramway company for 
the conversion of the lines to electric traction and for the extension 
of the system has been sealed. 


NEW BOOKS AND EDITIONS. 


The following New Boo ks and Editions can be obtained o, the Booksellers, 
or direct from the Publishing Offices, I, 2 and 3, Salisbury-court, Fleet. 
street, London :— 

READY. 


Price 123. 6d, by post, 133. 34.; Colonles, 143,; abroad, 14s 6d. United 
States, 158.) 


“The Blectrician” Electrical Trades’ Directory and Hand- 
book for 1901 (corrected to February 4, 1901).—In addition to 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Diges: of the Liw of the Telegraph and Telephone, for the use of 
municipalities and companies contemplating applying to the Post- 
master-General for a Telephone Licence. The latest developments 
of State and Municipal Telephone enterpriss are set out from 
ollicial sources as well as the progress of the National Telephone 
Co.’s service. In the division of “ Electric Light, Power and Trac- 
tion,” the valuab‘e Digest of the Law on these subjects by Mr. A.C, 


Curtis-Hayward, B.A., solicitor, has been much extended ; the fall 
text of the Electric Lighting Acts and the Board of Trade Accounts 


I Forms have been added; and Sketch Maps and particulars of the 


Electric “ Balk” areas are also given, together with a coloured sketch 
map of the Electric R ulways and Tramways of the United Kingdon 

The huge sheet tables of Electric Light and Power and Electric Rail- 
way and Tramway unlertakings of th» United Kingdom have b:en 
made complete up to Feb. 11. These sheets form a most complete 
record of electrical engineering progress in connection with elec- 
tricity supply and power ani traction applications. The Directory 
Division has been carefully extended and corrected up to Feb. 4, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compilel. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraita. 
The new voluin? is, we claim, the most complete and correct bok 
of its kind ever published in any language. An analytical digest 
of the contents of this volume can be obtained post free. 


t LOCALISATION OF FauLTS IN ELTOrRTO Ілонт Mains.”—By Е. O. 
Raphael. Price 5s., post free. The book deals with the important subject 
of localising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 

„ ELEOTROMAGNETIO THEOBY.”—By Oliver Heaviside. Vol. I., 12s. 6d. 
Vol. II., 128. 6d. 

* WIRELESS ТЕГЕСВАРНҮ : SIGNALLING AOROSS SPACE WITHOUT WIRES 
вт ELEOTRIO WAVES." A Review of the Work of Hertz and his Successors. — 
By Dr. О. J. Lodge, with. large number of illustrations, bringin 
this latest application of electrical scienoe quite up to date. New an 
Enlarged Edition, 5s. nett. Now ready. 

„ ELEOTBIO LAMPS AND ELEOTRIO LiGHTING," by Prof. J. A. Fleming, 
M. A., D. Sc., F. R. S., is handsomely bound, and full of original illustra- 
tions, designs, initials, бо. New and Cheaper Edition, 6s., post free. 

© ELECTRICAL ENGINEERING FORMULA£," a pocket book, by Messrs. W. 
Geipel and Н. М. Kilgour; price 7s. 6d.; by post, 7s. 9d.; abroad, 8з. 
New Edition ready tna few wecks. 

„THE INCANDESCENT LAMP AND ITS MaNUFACTURE."—By Gilbert 8. 
Ram. Price 7s. 6d., post free. The principles underlying the manu facture 
of the incandescent lamp are carefully and fully dealt with in this volume. 

' MAGNETIO INDUCTION IN IRON AND OTHER Matats.”—By Prof. J. A. 
Ewing. Price 10s, 6d. net. New Edition (Third) now ready. 

“ Егкство Morive Power,” by Albion T. Snell, contains the 
latest information respecting the application of electric energy to ши 
and general power transmission purposes, in which the author has 
Price 10s. 6d., post free ; abroad, 11s. 

Third Edition. Price 23., 


much experience. 
“ ELECTRO-CREMISTRY."—By Dr. С. Gore. 
post free. | 
"THE ALTERNATE CURRENT TRANSFORMER."—By Prof. J. A. Fleming, 
M. A., D. So., F. R. S. Vol I.—Ncw Edition. Price 128. 6d., post free, 
Vol. IL, price 12s. 6d., post free, is also ready. 


"THE POTENTIOMETER AND ITS ÁDJUNOTS": A Universal System of 
еч Measurement. —By W. C. Fisher. Fully illustrated. Price 6s., 
post free. 


‘ Tue ELECTRICIAN”? PRIMERS.—In Two Volumes. Vol. I., Theory 
Vol. IL, Practice. Price, stout paper cover, 2s. 2d. each, post free ; cloth, 
2s. 9d. Single Primera, 3d. each, post free. 

‘ THE CENTENARY OF THE ELEOTRIO CUBBENT, 1799-1899."—By Dr. J. 
A. Fleming. Price, paper covers, 18. net, post free 1s. 3d.; strong cloth, 
21. 6d., post free. 

“Тнк ELECTRICIAN" READING CasE.—To hold four numbers of the 
journal Strongly bound, 18. net; post free, 1s. 4d. 


IN THE PRESS. 
“HANDBOOK FOR THE ELECTRICAL LaBonATORY Testing Roox."—BDy 
Prof. J. A. Fleming. Nearly ready, 
*SECONDARY BATTERIES, THEIR DESIGN AND MANUFACTURE." - By E. J 
ade. 


‘Primary BATTERIES: THEIR CONSTRUCTION AND Usg,."—By W. R 
Cooper. 

* PRACTICAL TELEPHONY.”—By Dane Sinclair and Е. C Raphael. 

„% THE ELECTRICIAN! WIREMAN’S POCKET-BOOK.”—Edited by F. C. 
Raphael. Nearly ready. | 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office no 
later than first post Thursday morning. New Catalogues, Pr we Lasts 
and similar matter should be sent early in the week.) 


TENDERS INVITED. 


Poplar (London) Guardians invite tenders for steam exhaust, heat 
and cold water pipes, valves, water meters, &c. Further particulars 
are set out in an advertisement, and specifications can be obtained, 
after April 12, from the consulting engineer (Mr. F. J. Warden- 
Stevens), 34, Victoria-street, Westminster, S. W. Tenders to the clerk 
(Mr. G. H. Lough), Upper North-street, Poplar, E., by 6 p.m. May 1. 
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Southwark (London) Works and Depot committee invite tenders for 
the supply and erection of incandescent lamp brackets, switches and 
fittings to 168 gas lamp poles. Specifications, &c., after 9th inst. from 
the consulting engineers (Messra. Kincaid, Waller and Manville), 
29, Great George-street, Westminster, and tenders to the town clerk 
(Mr. J. A. Johnson), Walworth road, London, S.E., by noon, April 19. 
An advertisement contains further particulars, 


Wakefield Electric Light committee invite tenders for arc lamps, 
transformers, switches, &c. Specifications from the city electrical 
engineer (Mr. Robert Blackmore), Electricity Works, Calder Vale- 
road, Wakefield, to whom tenders must be sent by April 16. An 
advertisement contains additional particulars. 


Hornsey District Council invite tenders for boiler-house and 
engine-houre plant, condensing and water cooling apparatus, pipe- 
work, switchboard and instruments, accumulators, overhead travelling 
crane, electricity supply mains, and arc lamps, &c., for public lighting, 
meters and workshop equipment. Tenders to clerk by 4 p.m. April 11. 

Porlsmouth Corporation invite tenders for the supply and erection 
of additional boilers, feed pumps, mechanical stokera, economiser, 
steam, feed, and other pipes, chequer plating, and sundry ironwork. 
"Tender? to Town Hall, Portsmouth, by 4 p.m. April 16. 


Battersea (London) Borough Council invite tenders for electric 
pumps, pipe work, &c., for condensing water, and pipes and pits for 
condensing water supply. Tenders to Mr. W. Marcus Wilkins, 
Municipal Buildings, Lavender. hill, London, S. W., noon of April 30. 

Middlesbrough Electric Lighting committee invite tenders for 
boiler and engine-house plant and condensing apparatus, further 
particulars of which are set out in an advertisement. Tenders to 
town clerk by April 30. 

Leeds Lighting commit'ee invite tenders for steam, feed water, 
exhaust, overflow, blow-off, and other pipes, valves, hot- wells, feed- 
water pumps, economiser, &c., in connection with engines of 
4,000 Ін.Р. Tenders to town clerk by April 15. 

Dublin Lighting committee invite tenders for condensing plant, 
pipework, fecd pumps, superheaters, mechanical coaling apparatus, 
overhead crane and workshop equipment, Tenders to town clerk 
by 4 p.m. April 22. 

Ktrcaldy Corporation invite tenders for the supply, delivery, and 
erection of engincs and dynamos, storage battery and overhead 
travelling crane, Tenders to town clerk (Mr. Wm. L. Macindoe) 
by 10am. April 15. 


Edinburgh Corporation invite tenders for arc lamp carbons and 
cast-iron pipes, pavement and road box frames an dcovers for 
elcctricity department for one year from May 15. Tenders to town 
clerk by April 20. 


Metropolitan Asylums Board invite tenders for supply and erection, 
at Tooting Dec hospital, of electric generating and heating plant. 
Tenders to Board, Embankment, London, E.C., by 10 a.m. April 24. 


Aylesbury District Council invite tenders for the construction 
апа maintenance, for a term of years, of electricity supply works. 
Tenders to clerk by 4 p.m. April 22. 


Colwyn Bay District Council invite tenders for a water-tube boiler, 
feed pump, injector, steam exhaust and feed pipes, &c. Tenders 
to clerk by April 13. 

Burnley Electricity committee invite tenders for two boilers and 
economisers and accumulators, Tenders to chairman by April 9. 


Motherwell Electric Light committee require steam dynamo and 
switches, steam, feed, and exhaust pipes, &c. Tenders by April 29. 


Manchester Rivers committce invite tenders for electrical and 
hydraulic appliances for one bacteria bed. Tenders by April 13. 


Woolwich Borough Council invite tenders for erecting electric 
light and refuse destructor buildings. Tenders by noon 25th inst. 

Rowmanian Direction of Posts and "l'elegraphs require tenders for 
20 tons of galvanisel steel wire (2mm. diameter) until 9th inst. 


The French Minister of Posts and Telegraphs invites tenders until 
April 18 for 270 tons of bronze or copper wire. Tenders to Le Sous 
н d'Etat des Postes et de Telegraphes, 103, Rue de Grenelle, 

aria. 


TENDERS RECEIVED AND AOCEPTED. 


Worthing Town Council have accepted the tender of Messrs. Page 
and Miles (Ltd.) and Messrs. Bostel Bros. for wiring premises 
in the district at the following rentals:—Single lamps, 9d. per 
quarter p:r lamp of 8 c.p., 16 ср. 25 c.p., ог 30 c.p. ; clusters of 
lamps, 9d. per lamp per quarter for the first lamp and 3d. for addi- 
tional lamps, where the cluster is controlled by one switch. If more 
than one switch for any cluster not exceeding three lamps, 9d. for 
each lamp per quarter; if more than two switches for any cluster 
above three lamps, the full charge of 9d. for each lamp. 


Hornsey District Council have acccepted the tender of the Alphous 
Custodis Chimney Construction Co. for the erection of а 180ft. shaft 
at the electricity works at £2,300. The lowest tender for a brick 
shaít was £3,500. : 


The Bermonds»y Borough Council have received the following 
tenders for main switchboard and instruments and battery of 
accumulators and accessories :— 

Main Switchboard and Instruments. | 
British Schuckert Со. ... £1,853 0 


Crompton & Co. (accepted) £1,573 0 
Walsall Electrical Co. ... 2,109 0 | Siemens Broe. & Со....... 1,852 0 
Thames Ironworks Co.... 2,050 0 | Cowans Limited ......... 1,739 0 
General Electric Co....... 2,045 0 | Haydn Harrison & Co... 1,715 0 
Bertram Thomas ......... 1,993 0 Williamson & Joseph ... 1,575 10 
Mechan & Sons ............ 1,978 0 | Brook, Hirst & Co. ...... 1,515 0 
Nalder Bros. & Thompson 1,904 0 | 
Battery of Accumulators and А cecssor ies. 
=. ж Maintenance. 

(7 e ~ No. of 

3 years. 5 years, 7 years. cells. 
Tudor Co. (accepted) ......... £2,180... £95 £95 ... £95 ... 280 
Sutherland & Marcuson . 2,756... 75 141 225 216 
Chloride Syndicate ......... 2,463... 122 135 156 292 
Electrical Power Storage Со. 2,059... 140 140 140 282 
Brit.PowerTrac.&Lightg.Co 1,934... 100 150 165 280 
Ashmore, Benson, Pease& Cv. 1,800... 54 90 135 281 
Marquand Co. .................. 1,762.. 90 95 106 281 
Hart Accumulator Co. ...... 1,761... 88 123 158 284 
D. P. Battery Co . . 1,720... — a — — 219 
Pritchetts & Gold ............ 1,595... 100 .. 190 ... 190 284 


Southampton Corporation have received the following tenders — 
Insulated Electric Cables, Frames, and Covers. 
St. Helen's Cable Co. Johnson and Phillips 
(accepted) ElectricCableWorks £1,034 5 1 
Electrical and General | British Insulated Wire 


Contracting Co. ...1,236 14 53 G 951 8 10 
Telegraph  Manu'ac- Siemens Bros. & Co... 91915 6 

turing Co. ............ 1,508 5 0 W. T. Glover & Co.. 91717 5 
Western Electric Со... 1,055 15 8 | Callender's Co.......... 891 15 4 

| Three Motor Omnibuses. 

Daimler Motor Co. (to seat 12 persons aud driver) (accepted) ... £490 each 
T. Coulthard % ð ð m 8 600 „ 
Motor Manufacturing Co. (12 persons excluding driver E65 „ 
Motor Manufacturing Co. (11 persons including driver) ......... 468 „ 
Wolverhampton Cycle and Steam Motor Co. (stem) . . 565 ,, 
Julius Harvey & Co. (steam) jj . е 650 „ 
Simpson and Bibby (steamʒꝛ;qPh7k . . 600 „ 


Bristol Corporation have accepted the following tendera : — 
Babcock and Wilcox (boilera, economisers, &c.) . . £10,467 8 0 


W. Н. Allen, Son & C». (condensing plant) ........ 3,745 0 0 
Bumstead and Chandler (induced draught plant) 1,870 0 0 
Doulton & Co. (water - softening plant)... 1,227 15 10 
G. and J. Weir (pumps) UOU— U нө. 415 0 0 
Steavenson & Co. (water storage tank). . 195 0 0 


Neweastle-upon-Tyne Corporation have accepted the tender of 
Mr. Brims for the erection of a siding and staith at the Manors 
electric power station at £940, and that of Messrs. Vaughan and 
Diamond for steel rails at £3,453. 2s. 11d. | 

The Hart Accumulator Co. have sezured the contract for the supply 
of a storage battery for the Llanrwst electricity works. 


Aberdeen Corporation have accepted the tender of Messrs. E. Green 
& Son for a fuel economiser, at £1,293. 17s., and that of Mesas. 
Alley and Maclellan for surface condensers, air, and circulating 
pumps. The tender of Mr. L. Smith for the mason work at Dee 
Village station at £7,553 has also been accepted. 


Burnley Corporation have accepted the tender of the Barrow 
Hematite Steel Co. for steel rails required in the construction of the 
tramways at £16,387. The Council are also recommended to accept 
a tender for the supply of 21 electric tramcars complete at £740 eac^. 


Leeds City Council have accepted the tender of Mr Paul Rhodes 
for excavators’, masons’, bricklayers’ work, &c, in constructing sub- 
ways for electric cables at £9,697. The tender of Mr. L. Cooper, 
for smiths’ and ironfounders’ work at £2,076 has also been accepted. 


Cheltenham Corporation have accepted the tender of Mexry. 
S. Z. de Ferranti (Ltd.) for a switchboard at £1,032, less 24 per cent 
The Corporation have also accepted the tender of Messrs. Channcn 
& Son for the erection of a boiler-house at the electricity works at 
£1,855, and a chimney-stack at £725. 


Glasgow Tramways committee have accepted the tender of 
Messrs. Bolckow, Vaughan & Co. for 2,000 tons of 60ft. steel rails at 
£7. 10s. per ton, and for fish-plates at £9. 10s. per ton, the whole to 
be delivered within six weeks. Trolley poles for 150 cars have been 
oidered from Messrs. R. W. Blackwell & Co. at £14 each. 


Cardiff Town Council have accepted the tender of Messrs. Clark & 
Co, for the erection of a chimney shaft at the tramway power station 
at £1,563. The tender of the Maxim Electrical and Engineering 
Export Co. has also been accepted for the supply of steam pipes at 
£6,858. 

On Wednesday evening the Fulham Borough Council accepted the 
tender of the Lighting Corporation (Ltd.) for wiring the central 
library at £154. А 
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BUSINESS NOTICES. 


Mr. J. E. Austin, electric light engineer, has removed from 23, 
York-place to larger premises, 40, Upper Baker-street, London, W., 
where all future communications should be sent. 


Mr. G. H. Wailes has retired from the partnership hitherto 
existing between himself and Messrs. G. P. and R. Wailes (trading as 
Geo. Wailes & Co.), electrical and mechanical engineers, 258, Euston- 
road, London, N.W. 


Messrs. A. H. F. Ward and J. Harrison (trading as Allen, Ward 
and Harrison), electrical engineers, &c., 181, Warstone-lane, Bir- 
mingham, have dissolved partnership. Debts by Mr. Ward, who 
continues as Allen and Ward. 


BANKRUPTCIES, LIQUIDATIONS, &c. 


A second and final dividend of 1з. 644. is poyan on 17th inst. 
at 3, Crosby.square, London, E. C., in the (акр of E. J. 
Paterson and C. F. Cooper, electrical engineers, &c., of Dalston and 
Westminster (London) and Glasgow. 

A first and final dividend of 2s. Id. is payable at 8, King street, 
Norwich, in the bankruptcy of Leonard Francis, electrical engineer, 
I3, Corporation-street, South wold, Suffolk. 

Claims against the Electric Exploitation Co. (Ltd.) must be in by 
22nd inst. to Mr. G. S. Barnes, 33, Carey-street, London, W.C. 

It has been resolved to wind-up the Bute Electrical Manufacturing 
Co. (Ltd.) voluntarily, and to appoint Mr. К. Leyston, 12, Mount 
Stuart-square, Cardiff, as liquidator. 

It has been resolved to wind-up voluntarily the Auto-Electro Feed 
Water Purifier Co. (Ltd.) and to appoint Mr. H. P. Smith, C.A., 
Wolverhampton, as liquidator. 

The examination of Wm. George Higgs, electrical engineer, 
Glasgow, takes place at Sheriff Strachan's chambera, Glasgow, on 
14th inst. | 

A receiving order has been made against С. I. Lloyd (trading as 
G. I. Lloyd & Co.), electrical and mechanical engineer, late 109, 
Chesterfield-road, and Castle Mill-street, Bristol. The first meeting 
of creditora takes place on 12th inst. at the O.R.’s, Baldwin-street, 


Bristol, and the public examination on 19th inst. at th» Guildhall, ; 


Bristol. 


In the bankruptcy of A. E. Farle, electrical engineer, 7, Theatre- 
street and Dial-yard, St. Miles, Norwich, the trustee has been released. 


The trustee in the failure of H. L. Howard (trading as Thompson, 
Howard & Co.), electrical and mechanical engineer, Wyvestow, 
Dregon-parade, and 16, Stonegate, Harrogate, and 17, Carlisle-street, 
Hull, has been released. 


Correction.—By an error in our last issue, the address of the 
Lahmeyer Electrical Co. (Ltd.), was mo 11, New Oxford.street, 
London. The numbers should have been given 109 111. 


Messrs. Siemens Bros. & Co.—We learn that this firm has 
secured an important site near Stafford for the erection of extensive 
new works. The land acquired is 51 acres in extent, less than a 
mile from the county town, and adjoining the main line of the 
London and North-Western Railway, and negotiations are progressing 
f т the acquisition of а further 73 acres. In this connection the 
statement made by Mr. A. Hills at the Thames Ironworks meeting 
of shareholders, reported on another page, is interesting. 

Electric Measuring Instruments, &c.— Messrs. Joseph Levi & Co. 
of Hatton Garden, London, E.C., British agents for M. Jules Richard, 
Paris, have prepared an exhaustive list of electric measuring instru- 
ments which are fully stocked in London. The list includes 
ammeters and voltmeters of various patterns for direct and alternat- 
ingcurrents. Inaddition to a large and varied assortment of electric 
measuring instruments, there is a comprebensive selection of instru- 
ments for use in the engine room and other places where records 
have to be made for many purposes. The stock of meteorological 
instruments, pressure gauges, tachometers, speed indicators, hydro- 
meters, &c., is large, and a useful form of electric alarm thermometer 
is shown. The firm stocks largely photographic apparati в and а :сес- 
cories of all kinda. 


‘‘Oupron-Blement ’—Accumulator Industries (Ltd.), who are 
sole licensees for Great Britain, the Colonies, and North America of 
* Cupron-Element" (system Umbreit and Matthes), forward a new 
citalogue, and claim that tbis is a constant current primary battery 
consuming very little material and having no local action when cells 
are not in use, and that the battery is always ready for use, It is 
pointed out that many attempts have been made to improve the 
Lalande and Chaperon element, but that failure has hitherto followed 
these attempts, especially with regard to the copper oxide plate anode 
ofthe element. This difficulty, however, has now been overcome 
in the Cupron-Element. "The illustrations in the catalogue include 
& portable set, and sets for lighting and plating. Instructions for 
installing the cells and for mixing the material accompany the 
catalogue. 


Incandescent Lamp Testing.—The British Thomson-Houston 
Co., in their pamphlet No. 88, describe and illustrate a form of 
indicating wattmeter for incandescent lamp testing. The illustration 
below shows the method 
of connecting the instru- 
ment for these tests. The 
wattmeter combines all the 
merits of the Thomson in- 
clined coil-measuring in- 
struments, and the present 
design of wattmeter was 
adopted with a view of 
facilitating rapid testing 
of lamps. The instrument 
indicates the energy used 
by a small fan motor, and 
is therefore claimed to be 
particularly useful in com- 
paring the relative amount 
of energy requited by a 
fan motor and an ordinary 
incandescent lamp. The 
wattmeter is е with 
two special plugs (screw 
base and bayonet), pro- 
viding a ready means of 
connection for those forms of sockets most generally in use. It is 
said to be equally well adapted for use in either direct or alternating 
currents, As will be seen, the wattmeter is provided with a damping 
device by which a button releases the needle or pointer from the 
damping brakeonly when depressed. When the button is released 
the needle is held at the point of last indication. Therefore, if the 
current is turned off and then on again or reversed the necessity of 
waiting for the pointer to swiug from zero to a state of rest is over- 
come, and rapid readings may thus be taken. The external 
dimensions of the wattmeter are 72in. by 7gin. by 43in. 


Catalogues, &c.—The tenth edition of the “S” section of the 
General Electric Co.'s catalogue is issued, dealing with switches, switch- 
boards, accessories, and incandescent lamp:. The list contains many 

novelties, some of which have recently 


Revers 
(Sicc 


Dornpen 


B. T. H. Wattmeter for Testing Incan- 
descent Lamps. 


ii 
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been referred to in our columns. Amongst 
ATUM these may be mentioned a new watertight 
патат А, switch forincandescent lamp posts mounted 

ET in а cast-iron case, tapped to take the 

IW — barrel and provided with a lever arm for 

; | manipulation from the pavement. There 

T "ER V are also shown a good series of watertight 

Т 7 houseservice and tramcar cutouts for 110 

d "m j os E 500 volts. о із also а рел 

Ji U orm of Robertson lamp for traction an 

qs x tramcar work, for which the General 

a en) ia Ii Electric Co. are the sole selling agents. 

— 2 Amongst the accessories sent out by the 

| |! General Electric Со. for tramcar work 

| HII may be mentioned an anti-vibration 

= lamp-holder similar to the usual bayonet 

Q.E. Co.’s Anti-Vibration cap type, but provided with an additional 

Holder. interior ring having а small projection 

engaging in a bayonet catch. This type 

of fitting is shown in our illustration. It is recommended for street 

car, train, ship, and mill lizhting, ia colliery installations, or fo rany 
position where incandescent lamps are subject to vibration. 

Exports of Blectrical Apparatus and Material.—The following 
list gives official particulars of the exports of British manufactured 
electrical apparatus and material (includiag telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from March 27 to 
April 2, with the ports of destination :— | : 

Africa—Cape Town, £179 (including £80 telegraph material): Chinde, 
£42, Delagoa Bay, £91 ; Durban, £742 ; East London, £526 ; Port Said, £17. 
Australasia— Brisbane, £68; Hobart, £268; Melbourne, £200; Perth, 
£135 ; Sydney, £1,793 (including £1,654 telegraph wire). Brazil —Rio 
Janeiro, £68 (telegraph material). Ceylon —Colombo, £107 (including £54 
telegraph material). Channel Islands—£17. Chili—Valparaico, £61 (tele- 
graph material). China Shanghai, £214; Taku, £108 (telegraph 
instruments). Denmurk Copenhagen, £34 (telegraph wire). Frunce— 
Calais, £58 ; Paris, £65. Gcrmany— Hamburg, £250 (telegraph material) 
Gibra'tur—£15. Holland—Amsterdam, £35. Hong Kong —£120 (tele- 
graph material. Ind ia Bombay, £97 ; Calcutta, £818 ; Madras, £766. 
Japan—Kobe £6,534 (telegraph cable); Yokohama, £170 (telegraph 
apparatus). Norway—Christiana, £150 (including £91 telegraph wire). 
Russia—Kure, £2,554 (including £2,471 telegraph cable); St. Petersburg. 
£300 (telegraph material). Spain — Bilbao, £50; Vigo, £252 (telegraph 
paper) Sweden—Gothenburg, £226 (telegraph wire); Stockholm, £691 
(telegraph wire) U'ruguuy—Monte Video, £24 (telegraph material). 
Total, £19,480, against £11,486 in the corresponding week last year 
(March 28 to April 3), 
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PATENT RECORD. 


R following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN & Co. 
Char ‘ered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Murks 
way be obtained. 

APPLICATIONS FOR PATENTS. 

Norr.— The undermentioned Applications are not open to public inspection 
util after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed, 


December 22, 1900. 
25,448. A. WHALLEY. Warrington. Improvements in telephone switch- 
board cords. 

23,461. Wavss AND FREYTAG. Germany. New method of impregnation 
and isolation of endlsss protecting pipes, tub-s, or cylinders, to 
lay under ground cables, electric wire, and other conductors, or 
liquid acid, &c. 

Wayss AND FnEYTAG. Germany. Moulding machire for manu- 
facture of protecting underground conductores, cables, electric 
wires, or liquid acid made of cement, concrete beton, or any other 
artificial stone or material. 


25,162. 


23,484. Е. H. TILER and C. A. Canus-WirtsoN. London. Improvements 
in the means of controlling electric motors. 
23,485. E. H. TYLER and C. A. Canus-WirsoN. London. Improvements 


in electric motor control. 

E. von PLANTA. London. Electro-mechanical emergency brake 
for tramcars driven by electricity. (Date applied for under 
Patente, &c., Act, 1888, вес. 105, June 23, 1900, being date of 
application in Switzerland.)* 

F. H. HEADLEY. London. Improvements in or relating to electric 
switches.* 

Т. H. MixsnALL. London. Improvements in means for extin- 
guishing arcs formed on the breakage of electric cireui:s. 

T. H. MissHALL. London. Improvements in and relating to 
methods for testing electric circuits. 

W. T. BunBEY and A. J. CLARKE, 
electric house service or tuse boxes.“ 

В. CRUVELLIER. London. Improvements in electric block signal- 
ling and in supplying electric current to trains in connection 


therewith.* 
December 24, 1900. 

W. E. Ayrton and A. W. FiTHIAN. London. 
plates for hecondary or storage cells. 

J. N. MASKELYNE, jun. and А. Mann Manchester. Improve- 
menta in and relating to telegraphic transmitting apparatus. 

W. Courtenay. London. Third rail insulator and support.* 

J. S. HIGHFIELD and S. BEETON. Manchester. Improvements in 
apparatus for indicating and (or) recording the speed of elec- 
trically-propelled vehicles and (or) the distance travelled thereby.* 

H. H. LAkB. London. Improvemeats relating to supporting devices 
for electrically insulating telegraph and similar wires, (E.Renault, 
United Sta'es.)" 

W. RowBorHAM and K. A. RowporHAM. Birmingham. 
menta in and relating to arc lamps and the like. 

R. Pearson, London. A fusible electric circuit-breaker for fire- 
alarm purposes.“ 

А. WRIGHT and THE Reason MANUTACTrUn NG Co. (LTD.). London. 
A method of and apperatus for actuating devicea on public elec- 
tric supply or distribution systems. 

A. WnionT and Tar Reason Manoracturine Co. (LTD.). London. 
A method of and apparatus for actuating devices on public elec- 
tric supply or distribution systems. 

L. M. Ericsson. London. Improvements relating to signalling 
jacks for multiple telephone exchanges.* 

F. Lux, jun. London. Improvements relating to maximum 
electric meters. 


235,487. 


23, 4 90. 
25,491. 
28,4 92. 
25,5 14. 
25,5 23. 


London. Improvements in 


25,543. 
23,549. 


23,5 56. 
25,511. 


Improvements in 


23,5 83. 


25,584. 
25,586. 
25,502. 


Improve- 


25,593. 


23,610. 
23,611. 


SPECIFICATIONS PUBLISHED. 


Мотв.—АП Specifications can now be obtained at the uniform price of 
£d. each. i 
1900, 


13,966. Dritisg THomson-Hovston Co. (Їтр.) (Thomson). 
tubes and other vacuum tubes, 

14,054. Junius Sax & Co. (LTD.) and Авр. Indicators for electric 
bells and the like. 

14,104. LAvuckxER (Vogelsang). 
processes. 

14,769. LAKE (Earle) Coin-freed apparatus for the supply of electric 


Róntgen-ray 
Electrodes for use in electro-chemical 


power. 

14,798. BraHay. Attachment to ceiling roses for raising and lowering 
central hole weights or fixing electrical fittiogs. 

14,945. Bap. Switch-boards for telephone stations. 

15,075. Botssizr. Electro. plating apparatus. 

15,552. Wise (Skodawerke Actiengesellschaft). 
starting, and reversing electric motors. 

15,721. CEDERGREN and PI Tz. Telephone systems. 

15,774, CLAan. Electric signalling apparatus for fire alarm and other 


purposes, 


Apparatus for stepping, 


16,082. 


16,159. 
16,248. 


16,290. 
16,529. 


DE KANDÓ. Combined reversing switch and automatic maximum 
current interrupter for multiphase current motors. 

CLarg. Lifting maguets. 
Davigs, KENT and STEWART. 
‘sockets, 

CaMPBELL. Electric circuits for the transmission of energy by 
variable currents. 

MILLS. (General Electro-Chemical Co.) Process of manufacturing 
abrasive materials from bauxite or other hydrous oxides of 
aluminium. 


Electric wall or floor coupling 


16,408. von per PorPENBUnG. Electrodes of electro-chemical accumulatore. 

16,699, Тнв British Тномзох-Носзтох Co. (Lrp.) (Bell). Lightning 
arresters. 

16,702. British THomson-Houston Co. (Ltp.) (Rice). Dynamo electric 
machines. | 

16,704. Tue British THomson-Houston Co. (Lrp.) (Reist). Adju.ting 
brush holders for electric machines. 

16,706. British Тномѕох-Ноозтох Со. (Їтр.) (Buck). Means for 
preventing limiting of dynamc-electric machiaes. 

16,845. Ricanp and Gary. Electric ignitera for explosion motors. 

17,110. Sizmens Ввоз. & Co. (LrD) (Siemens and Haleke Aktienges: ll- 
schaft). Arrangement of connections for sets of electric glow 
lamps in series, во as to maintain the circuit in case of the extinc- 
tion of one or more of the lamps. 

17,436. Paramore. Combined relays and repeaters. 

18,099. PonscHEÉ. Electrically-driven road vehicles. 


COMPANIES’ MEETINGS AND REPORTS. 


ed 


Brush Electrical Engineering Co. (Ltd.). 


The twelfth annual general meeting of this comrany was held on Friday 
last, Mr. J. B. BRAITHWAITE, jun., M. I. E. E., presiding. 

Mr. D. BROADHURST (secretary and assistant manager) read the 
notice calling the meeting, and the directors’ report was taken as read. 

The CHAIRMAN said : With regard to the balauce-sheet now presented, 
the most noticeable changes are those resulting from the issue of capital 
which we made last year. The result is that our issued share capital has 
increased from £360,000 to £424,600, an increase of about £65,000. Oa the 
other side of the balance-sheet the most notable change ie an increase in tho 
shares and debentures held by us, from £70,953 to £87,602, and the 
increase of our depreciation reserve fund from £15,000 to £17,500. That 
is due to the shares we have taken up in the Electrical Power Distribution 
Co, a company in the future of which we have a considerable 
degree of confidence. One of our Directors, Mr. Raworth, is the 
chairman, and the company is interested in electric lighting stations in 
different parts of the country. We look on these shares as likely to 
be a satisfactory investment, and are getting large ordera for plant from 
that company, во that I think the arrangement is one which is mutually 
satisfactory. Then tte amount that we are owed has increased from 
£129,930 to £141,674, showing an increase of £11,700, due to the increase 
in our business and the turnover during the past year caused by the 
erection of our new shops. On the other side of the account а 
considerable increase has taken place in the amount we owe. 
The total of this amount, including bills payable, has risen from 
£54,624 to £81,847. That sounds a very large increase, and is rather 
a larger figure than the relative increase of the business would bring about ; 
but included in that amount are several sums which at the date of the 
balance-sheet were a little overdue; so that it is rather an exceptional 
amount, and probably in the next balance-sheet it will be consider- 
ably less. With regard to the item of Workmen’s Compensation 
Act Insurance Fund, the вате figure of £1,000 stands on the 
balance-sheet as on previous occasions. We have found, as I have 
told you before, that the policy of insuring our own workmen 
has provel to be more profitable to the Company than doing it 
through any insurance c ffice. There may come a time when insurance 
companies have had more experience of the working of the Act, when they 
may be able to quote us rates which will make it desirable for us to insure 
through опе of them. When that time comes this £1,000 we took out of 
the reserve some little time ago can go back and be used for any other 
purpose. In the meantime, we are paying the actual cost of any claims 
made, out of our profit and loss account, The claims under the Workmen’s 
Compensation Act bave been £275 for the year, and that is debited to 
revenue io the usual way, the same as our other charges. Ido not think 
there is any other feature in the balance-sheet I need call attention to. . 
Turning to the profit and loss account, you will notice that the gro:s 

rofit on trading, after making a reserve for doubtful debts, is 
£50,125. 19s. 2d., to which we add the £6,496. 9s. 6d. received by way of 
dividends on our securities, and the profit realiscd on sales of some of them, 
bringing а total credit to revenue of £56,600. That is, I think, a fairly 
satisfactory figure, considering the difficulties under which we have bad to 
labour to some extent during the past year. These difficulties bave been 
twofold ; in the first place, we have had to pay very high prices for ігор, steel, 
copper, and other raw materials that we use ; iu the second place, we have 
paid exceptionally high prices for coal, which have affected our profits to 
the extent of about £1,000 for the year. Then the most serious interrup- 
tion to our work and diminution of our profit during the past year has 
been the completion of our extensions at Loughborough and the bringing 
of our tools into the new shops and setting them to work. Those 
extensions and the unsettlement resulting therefrom are practically at 
an end, therefore you may look forward to reaping the benefit of our 
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capital expenditure on new works during the coming year. We had 
a'ready begun to reap that during the last three months of 1900, but for 
the greater part of the year we suffered seriously from disorganisation 
of work, which was unavoidable iu shifting from one shop to another, 
simultaneously with conducting manufacturing operations. We bave al:o 
suffered from the change of managership at the works, likewis» rendered 
unavoidable by circumstances occurring which obliged our previous 
manager (Mr. C. E. Hodgkin) to resign his position and take up another 
post, which he was bound to do, for family reasons. I am glad to say, 
however, that we still re‘ain the benefit of his services, bezause he has 
accepted а seat on the Board, which will, no doubt, be of considerable 
advantage tous. We took a great deal of pains naturally to endeavour to 
recure a firat-class successor to Mr. Hodgkin, and I believe that in 
Mr. Leeson we have secured a gentleman who will be able to show you 
what your new works are capable of doing ia the way of manufa:turing at 
a satisfactory profit for the Company. He ha: not hal an opportunity of 
showing what he cau do in that way on the pist year's accounts ; but 
during the preaent year, if we are able to keep the works fully supplied 
with orders, I have little doubt that we shall show figures which will 
Ъз extremely satisfactory to you as to the gross profits earned. Tae 
n?w car shops, which I mentioned on th» last occasion, are now com- 
pleted and are fully equipped for work. They cover about 5 acres of 
ground, aud they have а capacity for turning out а large number of 
electric cra, completely equipped. I mentioned, when we met on the 
occasion of approving the agreement with the British Electric Trac- 
tion Co., that we were now in a position to turn out electric cara of 
British manufacture throughout—that is to say, we manufacture at 
our works not only the car bodies, but the motors, the controllers, the 
underframes and the trucks themselves, which hitherto have been alinost 
exclusively of foreiga manufacture. So that we are now in а posit'oa 
to turn out the whole article completed from our owa works, which 
puts us in а very satisfactory position for the undertaking of traction 
work in this country. The other important event which has occurred 
during the past year is the agreement into which we have entered with 
the British Electric Traction Company, and to approve which we called a 
special meeting of shareholders last January. That agreement has only 
been in force for a short time, but there is every indication that our 
Ixpectations with regard to it are to be realised, and that the agreement 
will be one which will be of mutual benefit to the two companies. I 
bel'eve it will bring a large and iucreasiog stream of orders for engines 
and generators, and also fer electric tramway rolling stock, into our 
works at satisfactory prices, and I have n» doubt, when we meet you this 
time next year, that I shall be able to tall you the agreement has had no 
uoimportant share in bringing about the satisfactory results which I thiuk 
we shall have to report to you when we meet on future occasion: Thon with 
reg ud to the announcement in our report as to a further issue of shares, 
you will remember I told you last year that, іп ordes to coin pete our 
works and carry out all the cxt2nsions we had in contemplation, we 
should require t» issue about 30,000 preference share: and 30,099 ordia- 
асу shares, which at par would represent £120,002) of alditional capital. 
We offered them t» the shareholders, and almost exietly ons-half was 
taken up by them—that is t» sy, about £50,000 of the 4120, 00) which 
we estimated we should require —and that was all we wanted for the 
time being. Now that our works are completed it becomes nec?ssary 
to obtain the remaining £69,000 which we origiaally estimated would be 
necessary, and for that purpose we are proposing to issue a fur:h-r 
12 500 preference shares, which, at par value, would represent £25,000, and 
a further 20, C00 ordinary shares, which at par value would mean £40,020, 
making a total additional capital is: ue of £65,000; so that our original 
estimate has in this case been pretty accurately borne out by facts. There 
is only a difference of £5,000 between the amount proposed to be issued now 
and the amount we estima‘ed a year ago as being necessary to close the capital 
account for the time being and to руу for all the extensioas and additions to 
the works which have been rendered necessary. I now move the adoption 
of the report and account; as presented. 

Mr. C. E. HODGKIN seconded the resolution, which was carried. 

A resolution approving the payment of the dividends set out in the 
report was also approved. 

Mr. J. B. Braithwaite, jun., Lord Vaux of Harrowdan, Mr. C. Shireff B. 
Hilton, and Mr. C. E. Hodgkin were re-elected directors; and the auditora, 
Messrs. Cooper Bros. & Co., were re-appointed. 

At an extraordinary meeting which followed alterations were approved 
in the articles of association to bring them into line with the new 
Companies Act. 


National Electric Wiring Co. (Ltd.). 


The fourth ordinary general meeting of tbis company was held on 
Monday under th» presidency of Mc. R. Stewart Barn, С A. 

The MANAGER and SECRETARY (Mr. W. B. Cownie) having read 
the notice calling the meeting, 

The CHAIRMAN said : I can congratulate you upon a comparatively 
successful year's working. You will recollect that last year we madea 
commencement as a dividend-paying company. The dividend, it is true, 
was small, being 5 per cent., but it was a beginning, and I expressed the 
hope that it might be a promise of larger dividends in the future. Well, 
in the accounts before you we have advanced to 4 per cent. – not a large 
increase, you may say, but still it is an increase, and I might point out that 
it is even better than it looks, because the 4 per cent. is paid upon a capital 
of 475,000, and earned upon the workinga of one year, after making 
adequate provision for depreciation, &c., whereas the dividend of 3 per 
cent. last year was upon a paid-up a capital of £50,000, and was made 
from the accumulated earnings of two years. If our increase is slow, 
I think I may say that it is sure, and there is an old Spanish proverb 
which says, “ He goes far who goes slowly." If you turn to the report 


you will see that our business is a steadily increasing one. During the year 
we completed 2,249 installations, with an aggregate of 57,519 lamps: of 


8 C. p., as compared with 1,970i nstallation:, with an aggregate of 51,774 


lamps of 8 c.p. during the previous year, being an increase of 270 installa- 
tions and 5,745 lamps. Of this total 777 installations, with 19,973 lamps 
of 8 c.p. power, were free-wired, and 1,453 installat ons, with 37,516 lamps 
of 8 c.p, par contract, while we had orders on hand at the end of the year 
amounting to 590 installations, with an aggregate of 35,081 lamps of 8 с.р, 
beiog au increase of 195 installations and 20,072 lamps, as compared with 
last year, and during the firat three months of the present year additional 
orders have been received for 577 installations, with an aggregate 
of 16,897 lamps of 8 c.p., the value of contract work taken beiog about 
double the value of that taken in the corresponding period of last year. 
These figures all point to a steady incre.se in the Company's business. 
The installations, however, have not only inc-eased in number, but they 
have increased in importance. I have here a list containing the names of 
over 100 of the most important installations which have been carried out,and 
Iam glad to say carried out with every satisfactioa. Many of these installa- 
tions are for the complete equipment of large works, with plant for power 
and lighting. Ishall not weary you by reading out the names of these instal- 
lations, but should any shareholder wish a copy of the list he can have it. 
I am glad to say that the prospect for а cont/nuance of this class of work 
during the present year is very hopeful. Our free wiring portion of the 
business has not increased in the same ratio аз our contract portion, 
but this is only for the reason that our policy is to sink our capital 
only in remunerative installations which are we!l secured. During the 
year we have entered into free-w:ring contracts and opened branches 
in Swansea, Poplar, and Coatbridge, all of which promise to be profit- 
able undertakings, both аз regards free wiring and contrast work. If 
you will now turn to the accounts it will be sean that the gross profit 
for the year was £9,636. O4. 2d., as compared with £5,643. 118. 3d. for 
the previous 12 mosths. Of this amount £2,12). Os. 9d. was froin fre:-wired 
installations, as compared with £1,439. 18s. 11d. for the previous year. Our 
t tal capital expenditure on free-wired iustallations has been £33,761. Over 
£12,000 of this was expended during the past year, so that the £2,120 of 
revenue was real'y derived from the expenditure upon which we 
started the year namely, about £21,099. This works out to a revenus 
of about 10 per cent, anl, in the opinion of th» Directors, this ix 
satisfactory. We took over some free-wired coutracts from the old 
syndicate which were no“ remunera ive, but the whole of our 
1 Мес contracts have been satisfactory, and we expect that our revenue 
from the new contracts wil exceed that showa ia thes» acounts, 
namely, 10 per cent. Our profit from contract work із £6,854. 53. 21, 
as compared with £3,363. 11s. 10d. for the previous year, or more 
than double. The receipts from int-rest, discounts, &.., amount to 
£651. 143. 51., as compared with £849. O. 6d. for the previo is year. O ir 
total expen:e3 were £5,642. 4з. 8d., as compared with £3,852. 183. for th» 
previous year, so that while our gross profits show an in re We of ove: 
75 per cent. our expenses only show au increase of 45 per ceat. 
The amouat written off аз allowances on contracts and bad debts— 
namsly, £575. 175. 114.—is nearly double what it was last yew, bu“ 
I may state that the increase is in connection with contracts mule prior 
to the present minagement, which, I am glad to say, have now all been 
satisfactorily settled. The balance left is £3,993. 153. 61., which, after 
making adequate provision for depr.ciation, &., enables us to pay a dividenl 
of 4 per cent. on the paid-up capital and to carry forward to next account 
£534. 5з. 9J., being about £100 more than we carried forward last year. 
Turning now to the balance-shee*, you will see that oar paid-up capital 
has increased from £59,009 to £73,000. Tais is owing to the call of 53. 
we made during the year. There still remains 5s. par share to be called up on 
the subscribed capital, and the probability is that, owing to the satisfactory 
increase in the business, we may call this up during the present year. Th: 


{ comparatively small amount (considering the amount of business done) 


due t» creditora—namely, £4,417—sho хв, I think, that we pay our accounts 
promptly. On the other side, the first item is the purchase of the business, 
which stsnd3 as at last yea". You will remember that this amount do2a nob 
represent the purchase of the free-wired installations solely, but it als» 
represents the sale rights of using our lead-covered cable. Of this £27,621, 
£18,851 was paid in deferred shares, which do not rank for dividend until 
the subscribed shares have rec2ive l 6 per cent. for two consecutive years 
вә that the balance of a little over £8,000 is practically all that is represente! 
in these accounts upon which we have to pay a dividend at presen', an 
this is represented by assets in conuection with the formation of the 
business. The amount expended on contracts in couree of comple-zion— 
namely, £11,133. 8з. 4d.—al:o shows a satisfactory increase, being 
nearly double the amount shown ia the last balance-sheat. The 
stock at head offices and branches has been reduced from £8,400, 
as per last balauce-sheet, t) £6,839. This I look upon as satis- 
factory, as it shows the economical manner ia which the business 
is managed. The amounts owing to us at the end of the year have 
increased from £9,722, as chown in the last balance-sheet, to £16,598, 
all of which we believe to be good. Thes» fizures alone show the 
progress we are making; but it is not only the amount of business we are 
doing which is satisfactory, bat, what is of far greater importance, it 3 
the efficient manner in which we are carrying out our work, and which 18 
causing us to be eatrusted with some of the most inportant work in the 
country, including valuable Government contracts. For this efficien:y 
we are greatly indebted to our energetic and capable manager, Mr. Cownle, 
and to his excellent staff of district managers and engineers. 1 now move 
the adoption of the report and a?count:. 

The motion was carried unanimously. 

The retiring directors (Mr. R. Stewart Bain and Mr. Bernheim) and the 
retiring auditors were re-elected, and a hearty vote of thanks to the 
chairman, directors and manager having been passed, the proceedings 
terminated. | 
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County of London and Brush Provincial Electric 
Lighting Co. (Ltd.). 


Tire seventh ordinary meeting of this company was held on March 23, 
under the presidency of Lord RATHMORE. 

TheSECRETARY (Mr. H. B. Renwick) haviog read the notice, 

The CHAIRMAN eaid : It is a great satisfaction to the directora to meet 
you on an occasion when we have reached the stage to which we have looked 
forward through some years of difficulty and disappointment—the stage 
at which we are able to recommend the payment of a dividend to a large 
extent provided out of the esrnings of our London stations. These 
metropolitan stations have always been, and must remain, the backboue of 
your business. I desire on this occasion to call your attention to some of 
the salient features appearing in the report. First, as to our associated 
companies. At Bournemouth the number of applications for the supply of 
current received in 1899 amounted to more than 10,(00 lamps, but this 
year they have gone a shade better. There is aleo the work upon the 
construction of the tramways between Bournemouth and Poole, which is 
now completed, and the Bournemouth and Poole Supply Co. will presently 
have to provide current for working those tramways. The revenue account 
of the Bournemouth and Poole company has also advanced in & very 
satisfactory way, in spite of the high price of coal during the greater part 
of the year. The result is that they have been able this year to pay a 
dividend of 6 per cent. on their ordinary shares, instead of 5 per cent., as 
in the previous year. The Dorer company, tco, has shown substantial 
progress, and the number of lamps supplied has increased, as has aleo the 
demand for current for power purposes. The dividend paid has increased 
to 54 per cent. from 3 per cent. in 1899. At Coatbridge ùp to the present 
the company bas been the least successful of our ventures; but during 
last year a great change fur the better bas occurred there. The number 
of consumers has more than doubled, and the number of lamps applied for 
bas increased by nearly 90 per cent. Terms have been arranged with 
Airdrie for И c transfer of their lighting order to the Coatbridge company, 
and a contract completed for the supply of current fur both public and 
private lighting in Airdrie. The interest of the Airdrie and Coatbridge 
‘Tramways Co. has also been acquired ; and a provisional order is being 
applied for, with the consent and assistance of the Corporation, for con- 
structing tramways in Coatbridge. А new prospect is thus opened up for 
the Coatbridge station, which has rather languished for want of enough 
work todo. Turning to London, when I Jast addressed you I mentioned 
that the Western Holborn and Cambeiwell districts were comparatively 
unproductive. Since that time those districts have turned out extiemely 
well. The revenue figures for Western Holborn are £2,206 for 1900, 
against £470 for 1899, and for Camberwell £4,759 for 1900 ,against £941 
for 1899. At City-road the profit for 1900 shows an increase of 98 per 
cent. over 1899, and the average works cost has been reduced from 580 
per unit in 1898 to 244. in 1869 and 1°8d. in 1900, and this notwitb - 
standing the abnormally bigh price of fuel. The increased demand for 
current tor power is very striking, the increase for the year being equiva- 
lent to 798 H.r, making the total to the end of 1900 equivalent to 
1171 n. r., while the applications now represent 1,941 нр. It has 
therefore been neces ary to provide additional plant at City-road. The 
increase of profits from our Wandsworth station may not seem quite us 
great as at City-road, but there is an increase of 40 per cent. there, and 
when we remember that during 1899 one-fourth the total output 
was for current supplied in bulk to the South London Co., while 
during 1900 we did not supply a single unit to any other company, 
an increace of 40 per cent. is a result which entitles us to regard the 
progress at Wandsworth аз most satisfactory. Speaking of the two 
districts together (City-road and Wandsworth) the number of applications 
received for current during 1900 amounted to the equivalent of 102,000 
8 c.p. lamps, which, I kelieve, is the large: t number received by any one of 
the London companies during that year; and the units sold were 
2,990,158, against 1,766,515. The net revenue of the company, excluding 
p:ofita on investments realised— that is, the revenue produced from the 
two London statiocs—has shown extraordinary progress duriog the last 
two years, having risen from £7,285 in 1898 to £13,441 in 1899, and to 
£27,526 ia 1900, and 1 am advised by Mr. Sparks, our engineer, and 
Mr. Renwick, our secretary —two officers to whom we owe much of these 
satisfactory resulta—that, assuming a normal price of fuel, there is reason- 
able probability that our net profits may this year further expand by some 
such smount as they did last year. With reference to the items depreciation, 
repairs and renewals, we bave carried £3,815 to debit of this account, and 
bave credited it with £8,C00, premiums we received cn the issue of 
£100,000 debenture stock last summer. We feel thoroughly justified in 
this course, without establishing a special reserve, in view of the greatly 
appreciate d value of our investments in our outlying stations—iuvestinents 
which, if they were rcaliced at ihe present time, would produce a very large 
sum indeed in profits. In regard to the future of this company, there are 
some influences disadvantageous, no doubt, and some which give ground 
for sanguine hopes. It is nece:sary to bear in mind what appears to be 
the ever - growing cost of materials, and you must also take into account 
the interference, which does not sce to grow less, of she local authorities 
—sometimes as rivals, sometimes as obstructivea ; but I think we can con- 
fidently rely on the rapidly-growing popularity of electricity as an 
illuminaut, and also on what is already a very important matter, and 
which 1 believe will grow more and more so in the future—the rapidly 
increasing demand for current for power. I now move the adoption of 
the repcrt and accounts. 

Mr. J. B. BRAITHWAITE, jun., seconded. Referring to the satis- 
factory state of the company’s finances, he said: You will eee that at a 
time when some companies have had great difficulty in preventiog works 
costs from going up—and in some cases they have gone up considerably 
Mr. Sparks has succeeded in reducing our costs from 244. in 1899 to 1°8d. 


last year, or a reduction of 25 per cent., in spite of the high prica of coal. 
The unit, which two years ago cost us 5'8d., now costs us only 1'8d.—à 
clear saving of 2d. per unit, and that worked out on 3,000,000 units will 
show the difference in our profits. 

Mr. J. А. ROWE: How do we stand for engine-power at our stations 
with respect to the demand made for increased current! 

Mr. SPARKS (the engineer): The machinery at Wandsworth was 
increased last year, and is being increased during the present year by a 
further 800 kw. At City-road last year we increased our boiler power 
but not our actual steam machinery. This year we are increasing the 
steam ma-hinery by putting in further continuous-current machines for 
power and alternating-current machines for lighting. We shall not have 
to increase our buildings for probably another two years. At one э! our 
stations we have considerable land available for buildiog when the time 
comes, 

The CHAIRMAN having replied to various questions, the resolution 
was carried unanimously. | 

Resolutions approving the dividends set out in the report, the re- 
election of the retiring directors (Mr. F. E. Savory and Mr. Joseph Shaw) 
and the retiring auditor (Mr. B. Н. Marsh), were then carried. 

An extraordinary general meeting followed, at which the special res»- 
lution set out in the report was adopted. 

A vote of thanks to the chairman, deputy-chairman and directora, 
and to the secretary and the staff, was then carried unanimously, and the 
proceedings terminated. 


BELL TELEPHONE OO. OF CANADA.—At the recent annual meeting 
it was announced that it was contemplated to increase the capital 
from $5,000,000 to $10,000,000. The present capital has all been 
issued and additional money is required for construction and general 
extensions, An additional bond issue of $2,550,000 will be placed 
upon the market as funds arerequired. The annual report stated that 
3,437 subscribers have been added during the year, the total number of 
sets of instruments now earning rental being 38,560 ; the company owns 
and operates 345 exchanges and 494 agencies ; about 2,430 miles of wire 
have been added to the 1 ng-distance system in 1800; the long-distance 
lines now owned and operated by the company comprise 21,550 miles «f 
wire on 6,525 miles of poles. The gross revenue for the year was $1,614,252, 
expenses $1,229,977, net income $384,285. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER OO. (LTD).—The 
directors’ report for the past усэг shows that the equivalent of 8 c.p. 
lamps connected has increased from 7,337 in 1893 to 13,595 in 1900, while 
4,987 lamps were being supplied in Chislehurst, and the revenue from tho 
sale of current had gone up from £2,358 to £4,044. ‘The amount -avail- 
able for dividend is £835. 6s. 3d. A 4 per cent. dividend is recommended, 
and £400 is placed to reserve for renewal of plant. 


FOLKESTONE ELECTRICITY SUPPLY CO. (LTD.)—The annual meeting 
was held on Saturday. The directors’ report stated that the company 
continued to make satisfactory progress. At the end of 1899 there was an 
equivalent of 17,834 8 c.p. lamps, and on Dec. 31, 1900, of 24,190 Jamps. 
The profit on revenue account was £2,930. 5a. 2d., which, with £149. 3s. 1d. 
from last year, and after payment of debenture interest, &c., showed a net 
balance for distribution of £2,545. 2s. 4d. A dividend of 4 per cent. was 
declared. The chairman (Ald. Spurgen) said that they had expended 
about £12,000 on capital account. Their income from private lighting was 
£443 more, and from public lighting £110 more, although the balance for 
distribution was only £97 more than last year, owing to the high price of 
coal. When the company was started they had no idea current would be 
taken up so freely as it bad been, and ғо they started on what they 
thought prudent lines; but the increase bad been very rapid, and they 
had extended their works greatly this year. On their second year's work- 
ing the company paid a 4 per cent. dividend, and in the first year they 
mado a profit of about £400. Iu addition to the increased cost of coal 
another cause had depreciated their receipts—the economies made by 
consumers in using the light, the result being that instead of getting 
6s. 83d. per lamp, as they did the first year, they only now got бв. ld. 
Tat was due to consumers taking extra care in turning out their lights. 
They were extending their buildings, and had a large amount of machiaery 
on order. They were also putting down condensing plant, and anticipated 
saving something like 25 per cent. ou their coal bill. They would shortly 
bave to ask for another £25,000 of capital. 


LIVERPOOL DISTRICT LIGHIING CO. (LTD.)— The directora' report for 
1920 states that the supply of electricity at Waterloo still shows constant 
and satisfactory progress, the number of lamps connected to the mains at 
the end of the уеаг being 6,254, against 4,2435 in 1899, an increase of nearly 
50 p:r cent. The revenue increased from £1,504 to £2,388. The company 
have sold the Gateacre portion of their business to the Garston Electric 
Supply Co. (Ltd.) for £20,000. At the annual meeting, Col. A. H. Holme 
congratulated the shareho'ders upon the improved state of the company's 
busicess, and upon having disposed of an unremunerative portion of their 
undertaking (the Gateacre section). The costs of working were heavy last 
year, owing to the enhanced price of coal, but the company stood in a 
better position by £2,C00 or £3,000 than last year, and their business was 
increasing. A committee of the Waterloo Council bad been appointed to 
make some proposition to the company regarding the acquisition of the 
company's undertaking, but no sum had been named, and he assumed the 
committee were seeking to get the undertaking at less than its value. 
The eharsholders might be quite certain that they would sell the under- 
taking if they made a profit sufficient to reimburee them for the long time 
they had waited, but they would not sacrifice the property. There had 
heen no profit on their contract and manufacturing business. 
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NEW COMPANIES, STATUTORY RETURNS, &o. 


d 


ANGLO. AMERICAN ALUMINIUM CO. (LTD.)—Registered March 19, with 
a capital of £1,600 in £1 shares, to carry on the business of aluminium 
manufacturers, metallurgical, electrical and mechanical enginsera, metal 
workera, &c. 


LA SOCIEDAD ELECTRO CENTRAL.—Th's с mpany has been formed at 
Zaragoza (Spain) t» light electrically the town of Epila by water power 
generating plant. 

MANUAL OP ELECTRICAL UNDERTAKINGS (LTD. ) Registered March 13, 
with а capital of 45,000, in £l shares, to carry on the business of news- 
paper proprietors, printera, publishers, &c. The subscribers are: E Garcke 
(managing director), W. L. Madgen (electrical enzinser), W. A. Smith, R. 
Doyle, W. F. Сох, H. A. Stagg and A. G. Sewell. First directors: E. 
Garcke and W. L. Madgen. 

NEW ORLEANS MOTOR CO. (LTD.)— Registered March 22, with a capital 
of £20,000, in £10 shares, to take over the business carried oa by Burford, 
Van Toll & Co., as eng:neers, motor car manufacturers, electrical, oil and 
other motor engineers, suppliers of electrical and other power, &c. The 
first directors are F. A. Rolewald, Count J. de Liederkerke, Count M. de 
Bousies and À. Vivinus. 


SHERRIN AND PARTNERS (LTD.) -Registered March 11, with a capi'al 
of £25,002, in £1 sha:es, to carry оз business as manufacturers, engineers, 
electro and manufacturing chemists, makers of electrical, chemical, and 
scientific appiratus, wire drawers, & 2. Mr. J. Vaughan-Sherrin is first 
managing director. 


T. C. WILLIAMS & SONS (LTD.)—Registerel Mirch 22, with a capital 
of 220, 000, in £1 shares (4,000 preference), to acquire and carry on at 
Reading the business of irenmongers, mechanicil and electrical engiueers, 
“с. The first directors are W. W. Williams (chairman), A. S. Williams, 
W. G. Millar, ҮҮ. Haynes and C. A. Rollason. 


ARGENTINA ELECTRIC TRACTION Co. (LTD.)—In the annual return to 
Jan. 11 the capital is given аз £500,000 in £5 shares, all of which have 
been taken up. No mortgages or charges. 


KENSINGTON AND KNIGHTSBRIDGE ELECTRIC LIGHTING CO. (LTD.) — 
The annual return to Feb. 27 states that the capital is £350,000 in 50,000 
ordinary, 10,000 first preference and 10,000 second preference shares of £5 
each, of which 21,000 ordinary, 10,000 first preference, and 10,000 second 
preference have been taken up. £5 per share has been called „ар on 
15,968 ordinary, 10,000 firat preference, and 10,000 sacond preference 
shares. Mortgages and charges, £90,000. Dabt in respect of debenture 
stock issued by the company in conjunction with the Notting Hill Electric 
Lighting Co. £100,C00. 


MEXICAN GAS AND ELECTRIC LIGHT CO. (LTD.) —In the annual return 
to Feb. 23 the capital is £100,000 in 5,000 shares of £20 each, all of which 
have been tiken up. #100, 090 is considered as paid. Mortgages aud 
charges, £95,000. 


ЗТ. JAMES’ AND PALL MALL ELECTRIC LIGHT CO. (LTD.)—According 
to the annual return to Feb. 26 the capital is £300,000 in 29,000 prefer- 
ence and 40,000 ordinary shares of £5 each, a'l of which have been taken 
up aud paid for in full, Mortgages and charges, £150,000. 

SOUTH LANCASHIRE ELECTRIC TRACTION AND POWER CO. (LTD.)— 
The annual return to Feb. 18 gives the capital аз £859,000 in 600,020 
preference and 250,000 ordinary shares of £1 each, of which 51,132 prefer- 
enc9 have b2en taken up. 6:. has been called up oa each shire. Mortgages 
and charges £500,000. 

TELEGRAPH CONSTRUCIION AND MAINTENANCE CO. (LTD.)—The 
annual return to March 12 gives the capital as £448 200 in 57,55) shares of 
— £12 each, all of which have been taken up and paid for in full. No 
mortgages or charges. 


CITY NOTES. 


eumd 


MEMORANDA.—Bank rate 4 per cent. (since Feb. 21, 1901). Price of silver 
261d. per oz. (April 5). Consols (22 per cent.) 955 —952 for money, 
95} —95j1 for account; 23 рег cent. 96 —97 (April 3). Stocks and Shares 
Continuation Daya, April 10 and 24. Ticket Days, April 11 and 25; 
Pay Days, April 12 and 26 ; Mining Share Carry-over Days, April 9 and 23. 


A. U. ALCOCK ELECTRIC LIGHT AND MOTIVE POWER CO. (LTD.) — 
This Melbourne company has gone into vo'untary liqu'dition, its under- 
taking having been acquired by the Electric Supply Co. of Viztoria (Ltd.). 

ANGLO-AMERICAN TELEGRAPH CO. (LTD.)—After placiag £6,000 to 
renewal fund, an interim dividend for the quarter ended March 31 of 
15a. per cent. on the ordinary and £1 10s. per cent. on the preferred stock 
(leis tax) has been declared, payable May 1. 


ANGLO.ARGENTINE TRAMWAYS CO. (LTD.) —The directors’ report 
states that the permanent way renewala have been reduced to a minimum, 
only absolutely necessary work being undertaken in view of the entire 
renewal of the syatem for electric traction. It bas been decided that the 
unissued portion, amounting to £356,600, of the permanent 6 per cent. 
debenture stock, 1838, shall be issued, and the proceeds paid to the Argen- 
tina Electric Traction Сэ. towards the total cost of entirely renewing the 
40 miles of this company’s lines. The conversion of the company’s system 
to electric traction is proceeding. 


BABCOCK AND WILCOX (LTD.)—The directors’ report states that the 
net profit for 1901, after deducting depreciation on plant, &2., amounts to 
£155,764. The directors recommend a final dividend of 6 per cont. on the 
preference and 15 per cent. on the ordinary shares. 


CITY 07 BIRMINGHAM TRAMWAYS CO.—4A' the me2t ng on Thursday 
last the chairman (Mr. J. Ro33) announced that in the course of a few 
weeks it was expected the Bristol.road electric route would be open for 
traffic. Last year the company carried 41.620.000 passengers, conpared 
with 31,100, 00) in 1896, au increase of 43 per cent. The directors were 
promoting a bill authorizing the construstioa of five short lines of tramway. 
A dividend of 10 per cant. was declared. 


GATESHEAD AND DI3TRICT TRAMWAYS CO.—At the meeting on 
Friday the chairman (Mr. C. R. Greene) explained that the loss on the 
year's working was due to disorganisation caused by the transition from 
steam to electric traction. Tae electrical equipment was now well in hand, 
and at the next annual meeting the directors would have a different balance. 
she3t to lay before the shareholders. Plans have been prepared for the 
new construction work under the company's light railway order (1900). 


GREAT NORTHERN TELEGRAPH CO. (LTD.) -Tne ordiniry general 
meeting will be held at C »penhagen on 50th ins’, 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee have 
appointed April 17 a special settling day in 54,601 ordinary £10 share; 
(fully paid and £6 paid, within Noa. 1 t» 51,601) and 66,00) 4 per cent. 
preference £10 shares (fully paid and £6 paid, within Nos. 1 to 65,000) of 
the Baker Street and Waterloo Riilway Co. The committee has also 
ordered the further issue of 5,000 £5 fully-paid ordinary shares (Nos. 
50,001 to 35,000) and 5,000 4} par cont. cumulative preferencs £5 fully. 
paid preference shares (N ов. 32,001 to 35,000) of W. T. Henley's Telegraph 
Works Co. ( Ltd.) to be quoted io the official list. 


SUBMARINE CABLES TRUSI.—Notice is given that the coupon due 
April 15 will be paid on and after that date by Maszars. Glyn, Mills & Co., 
67, Lombard-street, E.C. 


THAMES IRONWORKS, SHIPBUILDING, AND ENGINEERING CO. (LTD.) 
—At the annual meeting, held on Wednesday, the chairman (Mr. Arnold 
Hills) said tha“ contracts of considerable magnitude for the Admiralty had 
occupied the greater part of the company’s energies in the shipbuilding 
department during the period under review. He believed their ele: trical 
department would become a b'g feature of the waole of their industrial 
system. They had arranged with Мезвга. Siemens Bros. & Co., Mather and 
Platt, and the Brush Company to form an English com bination which would 
successfully hol its own with German and American combinations. He felt 
some time ago tha“ the d.ffü:ulty for Eaglish electrical engineering 
firms was that they were so much split up and divided amongst them- 
elves that they scarcely had a chanca when competing against biz American 
syndicates and the strong German combinations. Now that the combina- 
tion t» which he referred hai been formed in thia country he saw no 
reason why electrical engineers here should not hold their own success- 
fully against all competition. At all events they had prepared desigas for 
the ele: trie il equip nent of the Metropolitan District Railway and the 
Great Northern and City Railway, and they also had a echeme in hand for 
a railway from the north-east of London to the Monument, on to Picca- 
dilly. If those schemes bore fruit, there was no doubt of their electrical 
department being full of business. The profits of the company for the 
уем amount:d to £39,500, making, with the sum brought forward, 
£53,431, and it was deci !el to pry 5 per cont. on both the preference and 
ord.nwry shares. 


. ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. TRAMWAY AND RAILWAY ТКАРРІС REOEIPTS. — — 


3 


*Dundee Corporation ... 
Halifax Corporation...... 


que 99 82! 35,814 |+ 3,181 


MEN wes B |. Ор | $l.. ue. Aer — No. AGGREGATE. 
ended E or Dec. weeks Гете pt 3 
1901 £ £ ͤ £ £ 
Aberdeen Corporation. Las | 
*Birmingham Tramways Mar. 50 ó, 999 34) 12 48, 420 + 619 
Blackburn Corporation.. „ 29 426 + 50! 13 5,089 + 491 
Blackpool Corporation. „ 28 | 202/+ 46! 52 30,579 |+ 8.014 
Black pool and Fleetwood n 99 147;— 54 13 1,883 — 190 
Bolton Corporation ...... „ 31 | 1,296 . | 82 70.585 TS 
Bradford Corporation... „ 291 502 52 32,530 7 12,616 
Brisbane Trams. 705. 13 | 1989|+ 155! 6 12,653 + 1,897 
Bristol Trams & Carriage Mar. 29 | 3,581 41 029 15 46,864 +15237 
*Buenos Аугев& Belgrano ,, 3 д, 753/+ 575 9 24 785 + 5,544 
Carlisle Trams. Co. ...... x 39 122 en 15 1, 459 ә 
Central London Railway. г, m | 
City & South London Ry. „„ 31 | 2, 115 |+ 755| 13 26, 351 |+ 10, 412 
Cork Elec. Trams „ 23 59+ 25 12 4 241 + 455 
Dover Corporation.. „„ $) | 155+ 8 52 10, 780 V "15 
Dublin & Lucan Rly. .. „ 3) 18 | + 5 13 925 + 160 
Dublin United ....... mes as 492, 929 — 6 i 30, 054 + 3,547 
Dublin Southern Dist.... „ 29 621 | | - 35 x 9,054 
"Glasgow Corporation ... „ 50 |8, 000'- 479] 13 108, 282 | + 2, 326 
*Huddersfeld Corpn. ... „ 30 

Hull Corporation „ 30 1,543 ＋ 827 59 56,450 | + 30,548 
* Liverpool Corporation... К MN E 

Liverpool Overhead Rly. : | 1, 462, + 385 15 19. 2% t 1 069 
Portsmouth Corporation „ m 453 — ; 

*Sheffield Tramways ......| ,, 2,927 | 41 037 13 8 492 1+ 12 2888 
550 + 242 


Southampton Corporat’ її. 3 28 


* Partly clectrical. 15 dij 
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WILLAN8 AND ROBINSON (LTD.)—The half-yearly meeting of this com- 
pany was held at the Cannon-street Hotel, London, on Wednesday, too late 
for insertion in current issue. A full rep ort will appear in our next issue. 

WINCHESTER ELECTRIC LIGHT AND POWER CO. d. 1D.) The annual 
meeting was held last, week, when the directors’ report for 1900 was pre- 
sented and adopted. The report stated that the progress «f the company 
during the year had been satisfactory. An equivalent of over 5,000 8 c.p 
lamps had been added making the total 15,126 lamps. Inc'uding the 
balance forward (£121. 5». 84.) the account showed a net profit of 


£1,609. 1s. 7d. After payment of debenture interest (£933. 173. 9d.) and 
writing off preliminary expenses (£197. 17e. 4d.), there was £477. 63. 6d. 
available fcr dividend, and the directors recommended a dividend at tle 
rate of 3 per cent. per annum on the ordinary shares, absorbing £333. 16s. 
The system of “free” wiring introduced had proved a su:cees, especially 
since the introduction of the shilling-in-the-slot meter. 

WINDSOR ELECTRICAL INSTALLATION CO. (LTD.)—At the annual 
meeting last week the report of the directors, which appeared in our issue 
of Feb. 22, was adopted and a dividend of 8 per cent. declared. 


ELECTRICAL COMPANIES' SHARE LIST. 


Paxsent | AMOUNT | ПАТ 
AXOUNT, oF Drei RANE. | 
SHARE., | DEND. 
ELECTRICITY SUPPLY COMPANIES. 

100,000 — Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt. Ord.ſ fully vd. 

£100,000 | Stock 83/2 Do. 4} 1st Dab. Stock Prz. Carts, (rel. & con. 8 
‚000 10 120 | Bournemouth and Poole Elec. Supply Ord. .........xd 
6,000 10 4/6 Do. 4% рег Cent. Cumulative Pref. . 

&70,000| Stock 44% Do, 43 per Cent. Debenture Stock (red.) .. beet 
19,661 5 3/8 | Brompton & Kensington Elec. парру Ord ...... .... 
12,000 5 3/6 Do. 7 рег Cent. Preference 
20, 000 5 1/6 | Oalcutta Elec. Supply Ordinar ry (fall iy pald). T — 

,000 5 4/9 | Oharing Cross & Strand Electricity Supply Corp... 
50,000 5 2/3 Do. 44 рет Cent. Preference . . 
34,000 5 3.0 Ohelsea Electricity Supply Ordinary... 48:99604 Sii OMA de 
150,000 | Stock 44% DO. 4% per Cent. Debenture Stock (red. i — 
$1,200,000 | $1,000 5% | Ohicago Raison lst Mort.5% de ba oe Bonds(red.)... 
70,579 10 8/0 re London Electric Lighting Ord. ....... ———— 
40,000 10 67 8 per Cent. тй Prof. — 
£400,000| Stock 5% Do. 5 per Oant. Debenture Stock (red. 1 
£200,000 | Stock ng Do, 44% 2nd рө». Stock Certs. (all раӣ.) ......„• 
40,000 10 4/0 | Oounty of London and Brush Prov. Ordinary ... ss. 
20,000 10 6/0 » per Oent. Camulative Preference . 
4300, 00 Stock 44% Do. 4% Deb. Stock (all pd.) (red.) . . ........ 
10,200 5 (és Folkestone Electricity Supply Co. Ordinary . — 
11,000 5 8 Hove Electric Lighting Ordinary.., — 
15,000 5 10% кыдыы and Knightsbrid те Ordinary. n 
10,000 5 67 6 per Oent. lst Pre [ Dab. Stk. (red. 
£73,009 | Stock 4% кепил. & Kngtbg.Co.& Notting Hill Uo (Jt. St. ss Ух 

110,000 MA | London Electric Supply Ordinary e e o 

49,840 8/0 Do, д per Oent. Preference ...„„„...... . Ta 
4250,000| Stock 4% | Do. per Cent. lat Mortgage Debentares. ese 
85,000 10 6/0 йай Elec. Supply Ord. ....................›.. 
13,769 10 9d. Do. (£7 103. paia).. 
£220,000 | Stock 47 Do, 4% per Cent, Deb. Stock First Mort ee 
250,000 Stock 847 | Do. 3} per Cent. Mort. Deb. езе (red.) ... 
6,452 10 8/0 | Notting Hill Electric GSG AAA vae pé shes in «X 
10,000 5 5/0 Oxford Blectric Ordinary  ....cc..ccce-ccccesscccecsevoccees 
300,000 1 1/6 Rand Electric ..... — — P — 
£135,000| Stock 5% | River Plate El.Lt. & Fr'ot'n, Ltd., 5% Ist Mor. Bob. 
15, 8100 $2 Royal Electric Company of Montreal Shares ... 
£115,600 100 44% * о. 4% per Oant. lat Mortgage Debentures x 
40,000 5 9.6 Bt. James’ Mut Pall Mall Electrio Ordinary ........ 
20,000 5 8/6 Do. 7 per Cent. Preference ...... . 9 otost 
£.50,000| Stock 29/0 " 3} per Cent. Debenture Stock (red.)... 
12, 5 ке Smithfield Markets Eleotrio Supply Ordinary...... 
£50,000 | Stock 4% Do, 4% Debeniureg . e oc .ccvcgscssceisecceccecse- 
65,000 5 sis South London Electric Supply Ordinary... өре. ay 
10'.518 5 5/6 | Westminster Electric Supply Ordinary  ........ 
ELECTRIC RAILWAYS TRAMWAYS, Ao. 
260,007 5 2/0 Anglo-Argentine Share AU to 230,0 Н — 00998 eco «o0 »es 
£239,000} Stock 6% Do. Permanent 6% ре». Stock.. ё 
10,000 10 9/v | Blackpool and Fleetwood Tramways .. .. 
75,000 6 ate Brisbane Electric Trama, Investment 0:d, . КЕТЕТ 
75,000 5 ay Do. Dx Cu PEGE. сасну ои аго 
£400,000 | Stock T D». 44У Deb. Prov. Certs. ... .. 7 
£0,000 10 83% | Bristol Tramways and Carriage Ordinary .. adgeed 63 
25,000 10 4% Do. OumalativeProforenoo(fully DO) an 
100,000 | Stock 4% Do. 4 per Cont. Debentures . . 
20,000 10 а British Columbia Electric Railway Ordi: lary . 

13,600 10 rjo Do, ' GZ Frelorenos curici зогс ee esse eee sg es 
£250,000 40 уе Do. 44% Ist Mort. Dabs. «8 e se 140 beo 680 € ead 860 
60,000 10 eee аазы: 
60,000 10 6/0 Do, 6% Cum. Pref..... асал 
#350,000 | Stock 5% Do. 6 per Cent. Perpetual Debentures did 
40,000 5 8/0 | Buenos gs & Belgrano 6% “A” Qum, EA — 
27,500 5 ега Do, т — * ТҮШҮ 

£320,000 | Stock 5% Do. T Cent. Debentures . 

£120,000 | Stock 57 Do. 5% 2nd Deb. В.к Prov. Certs. Gil pi)... 
31,410 10 2.0 Calcutta Trams. (Nos. 1 to 40) Minis 

£:50,000 100 os Do, 4} 1st Deb. Stock sepa 

400,000 1 ie Cape Electric Trams. Shares. . .. c e eno eoe бинаа 

206, 297 10 2/6 Oentral London UPdInAPy „аны. 

_ 40.000 5 26 City of Birmingham Teams. Co. 5% Cum. Pr af. 

£300,000 100 £96 Do. 4% lat Mort. Debs. ...... 
855,000 Stock 14% | Olt one South London Railway Con. Ordinary 
37,500 10 2 0f. Ordinary (Nos. 22,501 to 60,000) ....., х1 
£150,000 | Stock 5% Do. 5 per Oent, Perpetual Preference (1801) .. 
£200,000 Btock 57 Do. 1896) ТҮТТҮ? ЕЕЕ 
4215315 | Stock 4% Do, per Oent. Porpotaal Dabenture . "m 
60,000 10 6/0 | Dablia United Trams. (1896) Ltd., Ordinary . 
59,987 10 6% Do. 6 per Cent. Preference ..... S enia UB 08 648306 
£300,000 100 t Do 34 por Cent. Mort. Dabs. (rod.) ...... 
2U,000 5 T Electric Lgt. & Traction of Australia €% Cam. Pret. 
20,000 10 74% Imperial Tramways Ordinary... .... ——— 22 
10,000 10 6% |t Do.  6peorOent. Prefoerence................. v... X 
£300,000 | Stock 44% t Do. 43 per Cont. Dabenture .... = 
80,000 10 1/3 | Klddermineter & District E. L. & Tr'ot/n 5% Pret, 
37,500 10 33% | Liverpool Overhead Railway Ordinary ....4 .... Xd 
10,000 10 5% Do. брег Cent. Preference .. „ sssss:sesosse: Х‹ 
£125,000 | Stock 47 Do. 4 per Cont. Debenture 
$350,000 | 81,060 5% | London Street Rly. (Ont.) Ist Mrt. 5 5 Dbz. (re d. (79 
£325,744 | Stock 3/4 Lond. Utd.. Trams. Ast Mt. Db.Stk. Prv.Crts (ура) 
£60,000 100 07 Montreal Str’t R’lw’ YSt'rIl'g5 Morr, Doba. Gren 
£140,000 100 137 Do. Sterling 447 Debentures (1922) ........ - 
24,000 5 аў Now General Traction Ordinary . 3 
60,000 5 6/0 Do. 6 per Оеп. Cumulative Proferenoe — 
4,000 10 = Oldham, Ashton and Hyde Elec, Tramway Ord....... 
4,000 10 0 Do. 9 per Cont. Preference e eee ooo reo. 
13,334 10 = Potteries Electric Traction Ordinary e . e «еее 
20,000 10 5/0 Do. б per Cent, Oumulative Froforence . 
£125,000 Stock 87/0 | Do 14 por Cent, Dobenture Stock. . 6 
£510,000 | Stock 3% Waterloo aud City Ordinary „ыйсы ivast eva sot лы: 


PREVIOUS Price RATE PER Busiwxs D: xe 
Ж кек’в Риоя, Т'позйау, ORENT. Drvipanp Duz, Dvurxo SIX DAYS 
MAR, $7. Apr. 2. YIELDED, Ехрма APR. 2 
£ s. d. Highest | Lowest 
g * ... eee “ee oe 
2 15) il} 125 4 яе А 3 iso T 
1 1 1 12 Р *. oon oon 
io 11 10 11 4 110 "y ‚з ote 
101 104 101 104 BNET a Фе "à 
{ £ р E} 812 9 re à * 
АН $i - 8 4 0 0 | Marchand September - . 
1 ; { : x =a! " 
9 10 9 10 410 0 | February на дарун 91, L 
5 51 ii 5 818 3 а 
5b 6 51 6 Te oe ei T 
109 112 101 112 4 0 4 | June and December... - oes 
100 110 100 110 4 10 11 April and Ootober...... zm ze 
7 5 7 8 6 9 0 | February and August Ti. et 
13 ц 124 134 4 811 | January and Jul aos - 
121 126 121 1.6 1014 June and Пеніс" T ... 
101 103 101 103 - — 2 "e 
8 d 8 E 9813 4 S» i ud 
114 12) llà 123 416 0 | Marchand September бә - 
106 103 106 109 483 7 is еа $e 
ti 5} 5 5} oe LLLI ove ee 
7 B^ 7 84 “re eee LIII vee 
10$ 114 11 12 47 6 * е eee 
64 7 63 7 4 2 7 | January and July. et — 
103 105 101 108 817 8 om өөө өөө 
р 11 1} 11 Ah гё Р ose 
3 4 3h 44 613 4 "i ie 
93 101 98: 101 319 3 | Mar., June, Bept.,Doc. in — 
12 13 à 12 4 18 о April and Dooba . ЗА 12 
9 10 9 10 i. 7 es 
110 113 110 118 3 19 8 | June and December in э - 
97 190 97 10) 3 10 5 | " 974 à 
Т; 16 15 16 era „ М: NA 
b 6 b 6 8 16 11 РА 5% ө 
+ i $ 12 0 0 ess ace 
65 75 65 7) "e January and xd $^ os ^s 
£0) 220 209 22) 812 9 April and October өөө ecc 
1c3 105 102 104 4:0 3 ой өөө 
13} 143 re OH 500 маа, 113 iie 
84 94 m b 313 8 M ds : ә 
93 10t 93 101 3 9 4 eco Lok РА 
2 2] 2 21 III on s... LII 
80 90 80 90 4 10 11 = - о 
2% 3h 2} 3} sso ees - - 
Ul  12j 111 12] 1 4 0 | Marchand September 124 111 
81 4} ff T 117 0 | April and October... .. 41, 31 
123 123 123 128 41410 hes T 490 
14 15 14 15 4 6 8 -~ ... D 
3 4 21 3} M ete s ee 
4% 5 4} 4} “ee ee 31% s... 
99 11 Y) 101 ud see 994 ose 
233 24 23} 331 8 4 0 | February and August - - 
104 Di log 102 315 4 i" 2 мй 
114 11! 1% us з з 5 | February and August ose fe 
6 7 6 7 sd — A ? 
18 10) 10 10} 415 3 | May and November .. 10} . 
100% 107% 19)% 1027 aid е ie f 
15 16 15 16 5 6 3 w 151 173 
111 123 lij 12} 416 0 | February and August 12g к 
12) 128 119 123 4 3 0 - 122 1101 
5 53 5 54 5 14 3 LI 6]. II 
41 5 41 5 ... | oo 413 ** 
104 107 101 107 413 6 | » 108% 101$ 
93 96 K9 5.1 8 vee 97$ 
10% 11 101 11} " " EE 10] 
152 174 101 101 405 | dis 103 * 
1 13 13 11 нА d D | 1H 
8 m Eg 9} 219 6 | Juno and December .. 9 
5} 5} 5} 5} 4 61 йе ze 
102 10› 173 105 316 9 | "25 — 
45 LO 1j t0 210 0 | February and August 47 
+ 5 4 5 "e 2 » jt = 
13) 137 132 137 313 0 РА 98 de - 
127 127 122 127 8 18 9 | eee | ... aoe 
li3 1.7 112 117 з 9 5 | May and November | ге d 
13 14 13 14 | 45 9 р: EN ә 
15 16 15 18 3 15 0 | LIII vf ee 
98 102 98 102 8 > М 
4 I } 11 5l оба өбө — ise 
2! 234 2i4 22 312 8 | March and September - ve 
lig 15 144 15 3 13 8 Г is | LL [II] 
112 114 112 114 3 18 11 | January and July... sè ose 
1 N dv eee | Мау апа November .. s.i ... 
7} 75 712 715 4 1 9 | February and August * - 
13 18} 13 13] 3 15 6 » , .. oo 
102 101 1)2 101 817 2 | January and July. - ene 
100 102 100 102 418 0 ove e ees 
102 101 103 101 925 s. vee as 
102 10 1 102 104 4 16 9 soe eee .. 
102 104 102 104 4 6 7 | ve x - 
3 3% 3 3k Wo Wu es A EE 
4} 5ł 4 i 5% 6 0 0 May ССА 8 + 0008 0 OOE cee oer vee *--t 
.. LII] ... | February and August ul oo 
. eee [I] n eo oo 
11j 123 11 12 ES. — * өөө 
10 11 10 11 41011 February and August Léa - 
107 109 107 109 i 3 9 — ee -— 
94 #7 91 97 3 2 2 | June and December ; 
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In calculating the yield on this security, allowance has been ma le for accrued Interest, but not for relemption. 


t The London 


Stock Exchange Committee refuses to quote these, 


LAST Previous Price RATE PER Business Dow» 
* m a Пт. NAME, Wzzx's Perera, | Tuesday, Oxxr. Dre Duz, Dvnixo Six Dir: 
1 DEND. MAR. 27, Apr. 2.| | Yrxrpzp. Exprwo AP, 2 
TELEGRAPHS. 8 s. d. Highest | Lowoei 
896,900 100 4% |*African Direct Telegraph 4% Mort. Deb. (red.) 99 103 99 102 3 18 6 | January and July... - see 
25,000 10 ul Amazon 8 rr oe 5 = soe oe June and Desem .. eee oes 
£119,700 100 5 Do, er Oent. Dabe nturos LILLAAMLIIIL OLIIIIIIITE t5 65 5 ) 65 ... oor "- 
£827,720 Stock 17/8 жог ve i vieni AS pr тасв dpi Mg ree 50 53 51 £4 5 ! 9 Fob., May, Aug., Nov. 52} s 
43,088, 640 Stock 80/0 0. Preferred rr 94 96 #5 97 6 3 6 [T] IT] ү 9 i 
83,088,640 | Stock 5/0 00.. Deferral jue 20 e 0050 8 8} 8} gł 3217 2 — i 8 st 
18,333,300 | $100 [E Commercial Cable Capital Stock e „х1 & bonus] 185 175 16) 170 414 2 | Jan., Apr., Jay, Oot. i bdo 
41,741. 039 Stock 4 „Do. 4 per Cent. Dabenture Stock eee e 002 104 idl 103 317 8 id = 102} 3 
16,000 10 5/0 Ouba Submarine Ordinary DIDIT 7] 8] 7k 8} 6-9 5 February and August m see 
6,000 10 10/0 Do. Preference 10 per Gent. neee eee TE 16 17 16 17 Б 17 8 , 9 .. ТТ] 
18,000 5 2/0 | Direct Spanish Ordinary . . . ce «оов. Xl 3 4 3 1 5 0 0 April and October... .. өзө — 
6,000 5 nt Do. 10 per Oant. Cumulative Preference .. xd 9 10 4 10 5.0 0 - on 
630,000 50 2 Do. 4% per Cent. Debentures . sees 10)% 11% 109% 104% 467 January and. July...... oe 43 — 
60,710 20 8/0 Direct United States Cable ........... „желе ЖП 93 10} 9} 10} 616 7 | Jan., Apr., July, Oot. 9ta 9} 
8108,300 100 44% | Direct West India Cable 44% Rg. Db. (within ча. 11 99 102 93 102 4 8 3 | June and Decom ése s 
&1,000.000| Stock 25/0 | Eastern Ordinary. . . .. . ..., [tO 1,200) (red.) 143 143 143 143 4 1t 10 Jan., Apr., July, Oct. 115} из 
81,826,888 | Stock 17/6 Do. 8 per Oant. Preference Stock „еге | 93 96 93 93 812 9 94 9i 
81,432,268 | Stock 4% |+ Do. 4 per Osnt. Mort. Deb. Stock (red. у os RB 117 113 117 8 9 0 | May and November 118 ^j 
250,000 10 2/6 | Eastern Extension ....... eee d , 14 g bi Li} 414 11 Jan., Apr., July, Oot. 147 141 
50,000 10 A Do. (Nos. 250, 00140300 .000)28ра, is'dat барш, "P 131 14} 13 14} Ro А 132 S 
8320,000| Stock 4% Do. 4 per Oant. Dabenture Stock . III 116 11 113 3 9 3 | Februaryand August 1124 - 
8300,000 100 4% |*Hastern and S. African 4% Mort. Deb. 1909 .. өө ӘӘ 102 99 102 3 13 3 | February and August T g^ 
$200,000 25 47 Do. 4 per Cent. Mauritius Sub. pi ed 101% 1017 10012 1017 8 17 8 | May and November ж os 
180,227 10 1/9 | Globe Telegraph and Trust „ c «ооо eroii «оов 1 10 9} 10 5 2 5 |Јап., Apr., July, Oct. 101 at 
180,042 10 3/0 Do. 6 per Cent. rn "——X——— é „11 15{ lij 15 313 8 > e 164 4j 
150,000 10 5/0 | Great Northern of Oopenh cece ^ 83 81 32 81 313 6 | January and July * ín 
682,000 100 44% | Halifax& Bermuda Cable 447% lat Mort; Dob (wthnNos. 99 103 99 102 4 9 1 | June and December .. e SE 
17,000 25 12/6 Indo-European немое, „4 ILI cdi tol ‚202) s ) 47 51 47 51 41: 0 May and November .. TT 50 
4100, 000 100 6% London Platino- Brazilian 6 per Ooni. Debs., 1904 ...| 103 108 193 106 513 2 | March and Septamber 500 e» 
8100,000 100 4% | Pacific & European Tel, 4% Guar. NN qe )...| 93 103 99 102 318 6 | June and December T vos 
11,839 R 4/0 Reuter’ 8. LETE ETETETT - rr 74 Ё 74 8k 4 14 1 April and October. ATELO oe oe 
3,381 8100 Oert.| 6% | Submarine Gabies Trust .....ь con . . . 124 12) 124 12) 414 0 M - 
15,609 10/0 АЎ West African Telegraph .....4.....« 6 secot seve 666 see 24 3} 3 4 9 3 | December and Jul 850 = 
£171,100 100 5% |* Do. 5 per Oent. Debentures (rad.) sses ..... ... 97 10) 97 109 5 0 0 | Marchand Septem - s. 
30, N eee West Ooast of America.. "998 +*%%@ BETETE ELETTY: eee i 3 i i ee see eee oo“; 
£150,000 100 4% |+ Do. 4 per Cent. Debentures. ——— HE 99: 203 9) 102 81: 6 | January and July ,, - ese 
88,321 10 6d. | West India and Panama . . . . „ sisi eee ss i i Н L| «sb May and November .. і! * 
‚563 10 6/0 Do. брег Cent. Ist Preferonce . .« os. 6 7 6 7 811 6 * * - ^ 
4,069 10 6/0 Do, 6 per Cent. 2nd Preference ....,, „ .. 5 7 5 7 8 11 6 "е * 
£80,000 109 6% |* Do. брег Оепё. Debentures „ „ .| 103 106 103 105 111 4 January and July. s I ‘e. 
207,930 10 3/0 nes таараа (late Br zili'n Suhma-Ine) .. xd) 13 14} 13} 14} 418 3 | Mar., Juno, Oot., Об, 14} 1:3 
47 5,000 100 57 Do. брег Cent. Debs. (2nd Series, 1996) .... 101 103 101 10 415 2 | June and December .. — eos 
£348,777 Stock 4% Do. 4 per Cent, Deb. Stock (rad. ) "9-538800 090091 102 105 102 105 3 16 2 LI 02} “of 
TELEPHONES. 
44,000 £5 4/0 | Ohili Telephone (fally paid) .. e „eooo . e e coves 3 34 8 s} 814. 4° | Augusk ucro: - — 
224,850 10 3% | Consolidated Telephone Con. and йыш": 8 2/8 2/9 2/3 219 10 18 2 | April and Ostober.., - - 
72,080 1 24% | Monte Video Telephone Ordinary „ e e t t : 4 6 0 0 November cs I eee 
86,492 1 1/0 Do. ö per Oant. Ргө!өгөпсө. Lob vega Qi voca Тө ced i 1 1 5 0 0 * өөө - 
690,000 5 26 | Natlonal. . . . . . , e x 3} 3i 34 33 717 2 | February and August 33 
15,000 10 6/0 Do. 6 per Cent. Cumulative lat Preference ...| 11 13 11 13 412 4 " m m 
15,000 10 6/0 Lo.  6perQOent. Oumulative 2nd Preference .. 10 12 10 12 5 0 0 » os - — 
250,000 5 2/6 Do. брег Cant. Non-Cumulative 3rd Pref, ... 4$ 41 43 43 597 ә ә 10 - 
£1900,000 | Stock 84% Do. Dobonture Stock 8$ per Cent. SUM gen 90 as 90 93 3 15 IL | June and December... 911 9. 
£500,000 | Stock 47 Do 4 per Cent. Hk cg Stock (red ne ML 10) 26 99 € 18 sind - we 
171,504 1 006 | Oriental . . fee coeno sascoscencerconse ese ses ess e. là i ц 5 3 9 | April and October...... — = 
58,000 5 2/6 United River Plate . ....9 ЫБА ЕГЕТЕ 4 5 tè 5 7 0 0 J y 208 ce eee see theese өө э, eee eee 
40,000 5 2/6 Do 5% Oumalative Prof. Pe NIC аео оне 11 5 43 5t $15 3 | June and Dacember . s n 
£179,947| took 5% |* Do. 6& per Cent. Debenture Stock (red.. . 103 les 103 103 414 9 | June and December .. - - 
ELECTRIC MANUFACTURING &o. COMPANIES. 
10,000 1 61. | Alliance Electrical Co. 577 Cum. Pref. , u e 6 ee $ j 1 1 514 3 Ee - өө 
125,000 1 714. Aron Electricity Meter 6% Oum. Pref, ... ...« .....x1 1 i í 617 2 | Maroh and September — 
‚000 1 S British mens Works Oo. G 14 Ya ra №, che ze. ove "is 
50,000 1 eoe Do. er Osnt. Oumulative 1 TTTTUEMT rs f Pa 12 ..6 TT] eee vee 
£50,000 100 417 Do. * st Mortgage Debentures ...4..4....| 35 90 85 90 5 0 0 | еа “es -— 
70,000 5 10/0 | British Insulated Wire Ordinary ..... .ssce se „ see 19 11 10 11 615 4 July and February ... 1^j s. 
70,000 5 3/0 Do. 6 per Cent. Preference ....4......... 366 coves 51 6l 6i 6} 416 0 | January and July... eas ге 
100,000 5 3/0 | British Westinghouse 6% Preference . seoa . 45 b 34 5 6 0 0 — 41 43 
90, 2 1/2} | Brush Electrical Eugineering . . „ 1g lj 1j 1} 6 17 LL September . . . . 174 1g 
15,731 2 eee Do, £l ра ald eee teres IITITTIT CCCP ree eee eee eee be se sce se ITI s.. ITI] ee ^t 
90,000 2 1/22 Do. Sper Cent. Prof, Non-Oum. . ие 24 28 21 23 5 9 8 lá 271 23 
15,731 2 өзө Ро £l paid... — TT .. m see өгө eee eee 
£125,000 | Stock 44% Do. 4% por Cent. Perpstual Ist Dob, Stook .. 103 los 103 108 4 3 2 | Marchand September „ zm 
£125,000 | Stock 44% Do. Perpetual 2nd Debenture Stock. se... ..| 101 103 101 103 4 7 5 | January and July. ... . s., 
30,000 5 5/0 | Oallender's Cable Constraction Ord. 15 16 15 16 413 9 m » td 15 
40,000 5 2/6 Do. 5 per Cent. Cumulative Proferenca... — 54 6 51 6 4 3 4 | e * - one 
£90,000 | Stock 44% | Do. 4% per Cent. lst Mortgage Dob.(red.)... 10) 113 109 113 3 19 19 | November and Мау... ace * 
450,000 1 0/9} | Oastner-Kellner Alkali Co. (fully paid) esse e cece i 14 5 1j "ee x^ ove zm 
150,000 Stock 417 Do. 447 First Mort. Deb. (rad.) ..............| 95 9s 95 95 412 0 aaa - ove 
60,000 1 0/71 | Ohadburn's Ship Telegra dy Ordinary „ese e 1 i 1 6 10 0 eee vee ove 
60,000 1 0/71 Do.  6perOent. Oumulativo Preference xl l4 14 56 R | "p — — 
54,000 8 1797 Orompton ae Co. (Nos. 1 to 54,002) . 8 31 3$ 1 512 7 | January and July...... zm - 
£100,000 100 5% Do. er Cent. First Mortgage Bob. (rod. 5 — 190 103 100 103 417 6 sa 2 са die 
60,000 1 0/71 | Davis and T mmins 6 par Oant. Cum. Prof... .....x l i 1 à 1 воо - . - 
99,261 5 1/6 Edison & Swan United (“ A" Shares) (83 paid) . 1g 2 l4 2 9 0 0 | February and August - - 
17,139 5 2/6 Do, (£5 paid)... 3 4 3 4 612 3 e" ра > ме 
£344,023 | Stock 47 Do, 4 per Cent. M ›гыгашө Deb. Stock (red.). 87 8) 87 8) 4 9 6 | June and December... £8] Сту 
6100,00) Stock 5; Ро. 521 2nd Deb. Standing Pry. Cts (all pd) X1 96 190 91 93 5 2 0 — sas i 
35,500 5 29 Edmundson's Electricity Corporatlon От adios a 44 51 11 5l 8 119 | Half-yearly . . e . 5 - 
£75,000 | Stock 447 Do. 4 рег Cent. First Mort. Deb. (red. I». 10) 106 193 108 451 195 - 
112,100 2 1/2? | Blectric ConstructionCo. (Limited) .................... 1} 2} 13 21 5 6 8 | January and July... ... ө 
25,000 2 2/9} Do, 7 per Cent. Cumulative Proferance ......... 28 3 2k 3 418. & [July scceicarcacnacovaceasases s. s. 
8182,500| Stock AX | Do. 4 per Cent. lat Mortgage Deb. srad Ме 101 101 101 1C4 8 16 11 | January and July.... 1)3} — 
116,060 1 "E Giffre Electro Ohemical an | Po ver Co. Ord ....... a ee aa өө — 
30,000 5 16/0 | Henley's Telegraph Works Ordinary ........›......... 15 16 15 16 6 5 0 | February and August 1j 158 
30,000 5 2/3 Do- 4$ per Cont. Preferonce .................... 54 6 54 6 315 0 РА ә ave - 
£50,000 | Stock 44% Do. 44 per Vent. Mortgaze Deb. Stook (rea. J. 107 llt 107 111 b 50 T — ES 
50,000 10 15/0 | India Rubber, Gatta Porcha, Ko., Works . ... 21 22 21 22 4 10 1l 5 " 31 21 
$300,000 | 100 4% Do. 4 per Cent. lst Mortgage Deb. (red. бета 101 101 101 104 317 9 | Maroh and Septomber - — 
97.350 12 30.9 | Telograph Construction and Maintnee, .............. 37 41 37 41 5 2 6 | March and July 8») 8 
6150,00 100 48 Do. 2 per Cent. Debenture Bonds, lous .. — 101 104 101 101 317 0 | January aud July ..... . = 
25,000 5 4/0 Do. Manufactcring Ordinary e eee 11 12 11 2 B 8 4 | eco - T 
20,000 5 2/8 Do. 5 por Cent.Cumulative Pre! erence. өгөө XU 5 B 5h о | X x | ‚в z E 
30,000 | 5 5/0 | Willans and Robinson Ordinar А AM 11 12 11 12} 415 0 | April and October...... 12% et 
40,000 | 5 3/0 Do. 6 por Oent. Cumulative Preference о» в 7 61 71 4 2 90 РА РА is — 
#100, "000 | Stock 44% Do, it per Cont. Ist Mortgage Deben: ures „| 105 107 105 107 4 0 0 | May and November . - ы 
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NOTES. 


Тнк new system for the new era is gradually becoming 
manifest: the age of large electric power schemes ip 
developing in this country the use of the three-phase system, 
with which our transatlantic cousins and Continental 
neighbours have long been familiar. It is only in its use 
in the United Kingdom that the three-phase system can be 
called new. We describe in an illustrated article this week 
its application to the supply of electricity to greater 
Manchester. The newness of the polyphase system in this 
country is justified by the newness of its necessity, a fact 
which is well illustrated by the Manchester example. The 
early days of electric supply were well provided for by low 
pressure continuous currents, for the areas of supply were 
small. Later came the age of single-phase alternating 
currents, with house transformers and—later still—with 
large substations, these satisfying the demand for electric 
light over larger areas than the earlier system could cope 
with. Then gradually was developed the demand for electric 
power for motors, and almost concurrently the electric 
tramway became acclimatised. For these purposes the single- 
phase system offered no attractions, and further changes 
therefore became necessary. At one time it certainly looked 
as though the new system for the new era, in this country, 
would be the high-pressure continuous-current transformer 
system. But, although this has taken root in a few 
isolated localities, the general consensus of opinion and the 
general trend of practice seem to be in favour of poly- 
phase generation and transmission with continuous current 
distribution. 
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Tux successful and extensive use of the Marconi system of 
wireless telegraphy during the tour of- T. R. H. the Реке and 
Duoness or CoRNwaLL AND Үовк is effectively advertising to 
the civilised world the startling possibilities of etheric signal- 
ling. When royalty can go a progress toand: che world by 
water and yet keep in touch almost eonihiuously with the 
land, through a chain of well-placed: -warships fittbd- with 
Marconi apparatus, the lay mind is apt'te coajura up a vision 
of the speedy advent of a similar —theugd, m his оавё, pro- 
bably not so advantageous—accommédation for the erdinary 
globe-trotter. The delivery of telegrams in one’s’ berth by 
the steward’s boy, in mid-Atlantic, is a ‘luxury that’ most 
people who are not millionaires can afford to dispense with. 
Civilisation, however, needs not yet t6 be eoneerned: about its 
realisation, since the elaborate arrangements for ‘thé royal 
tour are not such as many subjects dan бомонд, nor ship- 
ping companies find it paying to provide. Wireless telegraphy 
has its uses, immediate and valuable, and in course of time 
such as these may perhaps be added to them. 4 

— — "T M 

WE note, too, that even on а royal seals wireless ‘talegkaphy 
can exhibit a troublesome perversity;of - temper. Whether 
it be the fault of the coherer or no we are unable to say; for, 
the sulkiness with which that. ingenious instrument was at 
one time credited, and which our own experienoe quite bears 
out, has been declared to have been: eliminated from the 
amiable coherers of Mr. MARCO. At апу rate, some prions 
failures and complications have oceurred in the Mediterranean. 
Some of these, at all events, were not the fault ef the coherezs, 
but appear to have been due to the absence of quite the latest 
thing in wireless telegraphy—successful “ вупбопу,”. ‘The 
incidents are described in the following words by Tae Times 
correspondent, who was on board H. M. S.“ Andromeda * :— ie 

But the standard of wireless telegraphy in- thé Mediterranean Fliget i їв 
very high indeed, and, deficiencies notwithstanding, thé system is.neazer 
to perfection in the Mediterranean Fleet than anywhere else. There. is, 
however, still much to be learned, still room for a thousand improvements. 
We have been able to exchange notes of congratulation at great distances, 
to pick up scrape of news about complications in Çhina, riots in St. Peters- 
burg, battles in South Africa, naval promotions; and the like, but it bas 
very often come in à serappy way, Sometimes, when the '' Diana " could 
not hear us because yi receivers were out of order, we could hear her 
asking the Theseus” “ Vindictive” where on earth or sea the 
* Andromeda " might be, ра the instruments have simply babbled, 
owing to one or two messages crossing one another; sonietimes We Have the 
tail end of a message without the beginning, sometimes vital words are 


omitted. For example, to-day (it is March 29th by this time) we are per- 
plexed by a message obviously referring to -a battle ih South ‘Africa! of 


bok Sys 
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English have lost fewer men than the Boers, from which we presume that 
they had won. But to say this is not by any means to suggest that the 
whole system is not already marvellous and capable of practical use. In 
fact, we are putting it to very practical use already, and it tells us all sorte 
of things useful to know which we could not have known without it. 


С 

Тнк annual account of receipts and expenditure relating 
to the Telegraph Service, from the year of its transfer to the 
State down to March 31, 1900, has just been published—for 
the benefit, we suppose, of that extremely limited public who 
take any interest in these dry and exceedingly discouraging 
figures. Year after year we have drawn attention to the 
galient facta which this return unfailingly discloses when the 
annual accounts are made up; but, so far as we know, ours is 
the only journal that takes the trouble to make any comment 
upon them, though they would furnish material for sensations; 
articles galore to distressful journalists in search of copy at this 
dull season of the year. For example, there is the startling 
item as touching capital expenditure, interest on which 
amounts in the aggregate to over £9,000,000, and of which 
. only £58,000 has been repaid. And this after 30 years’ of 
uninterrupted business prosperity, the revenue of the Telegraph 
. Service, as everybody knows, increasing year by year in a 
quite remarkable way! But this is not the worst; despite the 
wonderful growth of revenue, it has not only failed for many 
years past to contribute anything in payment of interest on 
the original outlay, it has also run up a very large deficiency 
on the expenditure account—a deficiency which threatens to 
grow with the growth of business. No explanation is 
offered ; and, strange to say, Parliament never asks for any. 


— — an . — — — 


Cable Interruptions and Repairs:— 
Date of Interruption. Date of Repair. 

Latakia— Cyprus. June 21, 1899 ... — 
Paré—Maranham  ............ Mer. 2,1900 ... — | 
Bonny—Cameroon ............... Маг. 51, 1901 ... April 7, 1901 

—— n Jan. 7,1901 ... April 9, 1901 
Fao—Bushire ............... . Mar. 7,1901 ... April11,1901 ` 
Perim—Obock ..................... Mar. 22, 1901  ... — ' 


April 2, 1901 

Errata.—Mr. Addenbrooke points out to us that an error 
has crept into Mr. Drysdale’s article on dielectric losses in 
our last issue. In the table on p. 892 the power factor for 
Dr. Muirhead’s condensers placed against Mr. Addenbrooke's 
name should be 0:01, and not 0-1.— We are sorry to have 
spoiled Mr. Raworth’s little joke in the quotation in our 
leading article last week, by printing the phrase “ there let 
them be,“ instead of there let them lie (see p. 900, col. 2, 
line 88). | : 

Failure of Electric Automobiles in Chicago.— The Electrical 
World of New York for March 16th announces the failure of. 
the hire system of electric automobiles in Chicago, owing to 
the small use made of the vehicles by the public and the 
heavy cost of maintenance due to the bad condition of the: 
streets. The total money received by the company on stock 
subscriptions has been $798,700, the gross expenditure up to: 
Feb. Ist was about $643,588; the gross income between. 
Sept. 18, 1899, and Feb. 1, 1901, was $137,106; and the 
operating expenses during the same period have been $265,885. 
The company at the later date had $205,458 in cash, and 
owned 109 vehicles. | 

Automatic Telephone Exchange.—In а recent issue of the 
Electrical World of New York, Mr. Alton D. Adams describes 
the automatic telephone exchange at New Bedford, Mass. The 
exchange is adapted for 10,000 subscribers, and 500 out of a 
total of 900 automatic instruments are already connected., 
The Strowger system is employed, similar to the one 
described in our columns some time ago. Only a single 
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attendant is employed to look after the machines. The rate 
charged is $24 per year in private houses and $86 per year in 
business houses. 

French Cable Enterprise.—Reports (says Reuter) received 
at Hong Kong from Amoy are to the effect that the French 
o.s. “ Diolibah, in the guise of a transport, has laid 
a submarine telegraph cable from Amoy seawards, without 
consulting the authorities, and a second cable ship was 
rumoured to be outside the harbour to connect up the cable in 
some unknown direction. Тһе “ Diolibah subsequently 
returned and cut the cable, taking the cable on board again. 
Later advices state that the French cable is connected at 
Chapel Island, and is thence taken on to Saigon. The shore 
end connection at Amoy has not been made, but everything is 
in readiness for this connection to be made. 


Imperial Telegraph Communication Committee.—A meeting 
of this Parliamentary group was held at the House of 
Commons last week, when Sir Edward Sassoon presided, and 
referred to what he described as ‘the result of the Com- 
mittee’s work during the past year.” Sir Edward apparently 
claimed for the Committee the reduction in the Australian 
cable rates from 4s. 9d. to 88. 6d. per word, and of the South 
African rates from 5s. to 4s. There is, of course, no justifica- 
tion whatever for any such claim, the reduction in both rates 
being the result of the automatic working of the arrangements 
between the various Government and Company Administrations 
concerned. Mr. Henniker Heaton must look to his laurels. 


Edison’s Crushing and Magnetic Separator—Mr. J. 
Lawrence, chairman of the Edison Ore-Milling Syndicate, 
has recently written a long letter to the Financial News 
stating that 52 out of the 55 capitalists who have bought the 
extensive iron-ore deposits in Norway are Englishmen. Dr. 
Theodore Lehmann, of Freiburg University, has been con- 
ducting explorations in Norway for several years, but up till 
lately too large & proportion of specular hematite has been 
present; Mr. Edison has, within the last eight months, 
however, solved the problem of separating specular hematite. 
Mr. Lawrence writes that by the new process 2 tons of 
low-grade’ non-Bessemer ore produce 1 ton of high-grade 
Bessemer ore averaging 65 per cent. of metallic iron, and it is 
the intention of the syndicate to erect works and ship the ore 
exclusively to British ironmasters. | 

An American Review of Engineering Progress іп Europe.— 
At a meeting of theAmerican Institute of Electrical Engineers, 
New York, held on February 28th, Mr. Wm. J. Hammer read 
a Paper on “Important European Electrical and Engineering 
Developments at the Close of the Nineteenth Century.” 
Amongst electrical inventions the author described Poulsen’s 
telephonograph, the Nernst lamp, and the osmium lamp. 
Electrical engineering enterprise was represented by the 
Langen mono-rail suspended railway, the Ganz three-phase 
system, and the Jungfrau three-phase railway, whilst in 
general engineering the author considered the question of 
whether in the future internal or external heat engines would 
be employed as а motive power. Several types of high- 
furnace gas-engines were described, as were also the de Laval- 
Parsons steam turbine, whilst the author evidently considered 
that the Behrend sulphur di-oxide engine has a future, used 
in conjunction with steam plant. | 

Works Managemement.—The fifth lecture of the course on 
Works Management was delivered at the Institution of 
Junior Engineers by Mr. A. H. Barker on the 8rd inst. The 
method of calculating piecework prices was considered, figures 
relating to the product of lathes, shaping, and other machines 
being given, and diagrams were exhibited embodying results 
from actual practice. The necessity for exact records being 
kept relating to each process of a job was urged. Time sheets 
and books were described, and the system of keeping them 
dealt with in detail. Reference was made to the advantages 


‘to bé derived from a special rate-fixing department where 


devices could be submitted for executing standard jobs in the 
most expeditious manner in the works proper. The premium 
system was further alluded to, and the lecturer proceeded to 
the question of cost-keeping, the respective operations of the 
estimating and costs’ office being traversed, including tabulat- 
ing, book-keeping, indexing, &c. Considerations with respect 
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to invoices in both directions were entered into, and systematic | being not less than 8:5 volts, and if the E. M. F. falls below 


methods for the avoidance of errors, and of unbusinesslike 


occurrences in connection therewith, were indicated. 


Ohm's Law.—There is scarcely any proposition, says ihe 
Electrical World, so generally recognised among electricians, 
and so generally ascribed to one and the same individual, as 
that law of electric-current strength in continuous-current 
circuits dependent upon their E.M.F. and resistance which 
bears the name of Ohm's law.” It may surprise electricians, 
therefore, to learn that in the field of acoustics there is another 
and totally different Ohm's law; namely, that a complex 
harmonic musical tone is only recognised by the ear by first 
analysing it into its harmonic constituents, and that the sensa- 
tion is the sum of the sensations of the individual simple 
component tones. To an acoustician, therefore, who had no 
knowledge whatever of electrical matters, Ohm’s law would 
stand for an entirely different conception to that recognised in 
the electrical world. It is a curious fact that in the electric 
transmission of waves, either in wireless telegraphy through 
the ether or in the transmission of electric energy to long 
distances over wires, the attempt is made to restrict the elec- 
tric pulses to simple harmonic tones. In music, however, 
simple tones are comparatively uninteresting, and complex 
harmonic tones are greatly preferred for their richness. But 
in electric telephony, in order to transmit the vocal tones with 
any approach to faithfulness, the transmitted waves have to 
be of many different frequencies, and harmonics have to be 
cultivated and fostered. 


An Hlectrolytic Arc Light—Herr Ewald Rasch describes 
in the Elektrotechnische Zeitschrift for February 14, an are 
light obtained by the use of solid refractory electrolytic elec- 
trodes which have to be heated to start with as in the case 
of the Nernst lamp. With electrodes 2:5mm. diameter a 
pressure of 50 volts and a current of 2 amperes, 630 Hefner 
candles (horizontal) was obtained, and with electrodes 5mm. 
diameter and 5:3 amperes at about 42 volts, 900 candles was 
given out, or about 4 candles per watt in each case. Experi- 
ments were made with 2:6mm. electrodes, varying the current ; 
with 1:1 amperes at 65 volts the candle-power was 146, the 
current: was then gradually increased to 5 amperes when the 
voltage dropped to 45 and the candle-power inoreased to 1,012, 
but at this stage the electrodes fused ; in fact, it was advisable 
for steady working to keep the efficiency down to from 8 to 
4 candles per watt. The author points out that Tumlirz, 
in his Paper Оп the Mechanical Equivalent of Light,” 
gave the ideal efficiency as 5:21 candles per watt, and 
as a result of these experiments it was found that the highest 
efficiency obtained was 0:2 when the metal fused. It 
must, however, be pointed out that the electrodes become 
convex so that probably the greatest illumination would be 
horizontal, and no tests of the spherical candle-power are 
given in the Paper. Dr. W. Nernst, referring to this article 
in the Elektrotechnische Zeitschrift of March 21, attaches con- 
siderable importance to this point, which he considers 
militates against the practical employment. of Dr. Rasch’s 
electrolytic arc, and makes its efficiency no longer pheno- 
menal. He further remarks that no figures are given in 
Dr. Rasch’s article for rate of comsumption of the electrodes. 
His own experiments, with electrodes of a material similar to 
that employed in his incandescent lamp, showed that the 
negative and not the positive electrode burns away the 
quicker (a phenomenon which he thinks may have an 
important bearing on the theory of the arc), and that the 
quick consumption would prevent the construction of a 
practical lamp on these line. 


Storage Battery Competition.—The Automobile Club de 
France is inaugurating another competition for motor-car 
accumulators on the same lines as those described in The 
Electrician, Vol. XLIL, p. 354. The tests will take place at 
Levallois, commencing on June 1st,, and an entrance fee of 
500fr. will be required up to May 1st, or double that amount 
up to May 25th. The number of batteries is not limited, but 
two sets of each type must be sent, and the tests will last for 
a year. Each battery must have a capacity of 120 ampere- 
hours, with a discharge of 20 amperes, the terminal E.M.F. 


6 volts the battery will be removed from the circuit. 
They will be divided into two classes—(1) batteries of large 
capacity, with slow rate of charge, having a maximum 
weight of 60kg.; and (2) batteries of small capacity, 
with quick rate of charge, and weighing up to 90kg. 
The trials will last for periods of six days, separated by 
one day’s rest. Each day the test will last for five hours 
the batteries being automatically shaken in imitation of the 
treatment they would receive on ordinary thoroughfares, and 
subjected to varying rates of discharge by means of a commu- 
tator which reproduces the cycle every half-hour, the current 
varying from 100 amperes for halfa-minute to 20 amperes 
for six minutes, whilst for the last 10 minutes of each half-hour 
the current is switched off. The-last day of the trial the 
batteries will be discharged at a constant current of 24 amperes 
for five hours. The charge for energy will be 1їт. per kilowatt- 
hour, and the current will be supplied at a constant potential 
of 12:5 volts for five hours. For class (1) resistances may be 
inserted to regulate the charge, but for class (2) the current 
must be taken direct from the ’bus bars. A detailed report on 
the batteries will be made by the Commission dealing with (1) 
the commercial efficiency; (2) the frequency, importance and 
facility for maintenance ; (8) the nature of the repairs with fre- 
quency and duration of the same ; (4) the weight compared with 
output and power; (5) the net cost per kilowatt-hour, taking 
into account sinking fund as well as cost of maintenance and 
repairs. 


MEETINGS OF SOIENTIFIO AND ENGINEERING 
SOCIETIES, &o. 


TO-DAY (FRIDAY), April 12th. 
INSTITUTION OP JUNIOR ENGINEERS, 


8 рт. Meeting at the Westminster Palace Hotel. Paper to be read: 
“ Iron Lined Tunnelling Construction," by A. Woodroffe Manton. 


SATURDAY, April 13th. 
INSTITUTION OF JUNIOR ENGINEERS. 
3:80 p.m. Visit to the Great Northern and City Railway Co.’s Works 
to inspect the plant described in Mr. Manton’s Paper. 


TUESDAY, April 16th. 
ASSOCIATION OF TECHNICAL INSTITUTIONS. 
Annual General Meeting at the Fishmongers Hall, London, The 
President-Elect, The Right Hon. Sir William Hart Dyke, M.P., 
will deliver an address. 


WEDNESDAY, April 17th. 
ROYAL METEOROLOGICAL SOCIETY. 

7:80 p.m. Ordinary Meeting at the Institution of Civil Engineers, 
Great George-street, Westminster, S.W. 

INSTITUTION OF ELECTRICAL ENGINEERS : BIRMINGHAM LOCAL SECTION. 

8 p. m. Ordinary meeting at the University, Birmingham, when the 
discussion on Polyphase Equipment in Factories,” by W. Wyld, 
will be resumed. If time permits, Mr. Eborall’s paper, “Some 
Notes on Polyphase Substation Machinery," read in London, will 
be discussed. 

INSTITUTION OF MINING AND METALLURGY. 

8 p.m. Ordinary General Meeting at the Museum of Practical Geology, 
Jermyn-street, S.W. Included in the business of the evening is 
the adjourned discussion on Mr. E. H. Davies’ Paper: The 
Electric Power Station at the Pierrefitte Mine.” 


THURSDAY, April 18th. 
RONTGEN SocIETY. 

8 p.m. Discussion evening at 20, Hanover-square, W. Subject: 
* X-Ray Therapeutics.” 

INSTITUTION OF ELECTRICAL ENGINEERS. - 

8 p.m. Ordinary General Meeting. Papers to be read: (1) “Test 
Room Methods of Alternate Current Measurement," by A. Camp- 
bell (2) Note on the Use of the Differential Galvanometer,” 
by C. W. S. Crawley. The replies of Mr. Ravenshaw and 
Mr. Walker to the discussion on their Papers read at the last 
meeting will also be given. At this meeting the announcement 
of the nominations for the Council 1901-1902 will be made. 


FRIDAY, April 19th. 
INSTITUTION OF MECHANICAL ENGINEERS, 
8 p.m. Ordinary General Meeting, when the President's Address will 
be delivered. . | | 
ROYAL INSTITUTION. : 
9 p.m. Evening Discourse by Prof. J J. Thomson, F. R. S. Subject: 
* The Existence of Bodies Smaller than Atoms.“ 
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ELECTRICITY SUPPLY FOR GREATER MANCHESTER. 


Consequent проп the recently augmented scope of the 
municipal elactricity supply works at Manchester, important 
new works have had to be projected, and these are now being 
pe forward with vigour. The. principal factors which 


ave lead to this expansion have been the inclusion of a 


number of outlying boroughs within the area of the Man- 
chester undertaking, together with the conversion and extension 
of the tramways acquired by the Corporation of Manchester. 
These additions to the burthen of duties of the electricity 
works involve & system of mains covering an area of 45 sq. 
milee—more than double the original area of 20 miles. It 
became necesssry, therefore, largely to increase the generating 
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Fic. 1.—МАР ОР THE GREATER MANCHESTER ELECTRIC SUPPLY SCHEME. 


plant, and to introduce а more suitable system of transmission 
than the five-wire continuous-current system adopted by the 
late Dr. John Hopkinson. 

Upon Mr. C. H. Wordingham, the chief electrical engineer 
to the Corporation, devolved the task of designing & system 
suitable to meet the new requirements; and, though the 
major рол of his scheme remains yet to be materialised, it 
is satisfactory to note that, prior to resigning his official posi- 
tion, he developed the scheme far enough to justify it and to 
establish its success, if only it is carried out effectively on the 
lines he laid down. 

The accompanying map (Fig. 1) indicates the enlarged area of 
electricity supply. The original generating station is at Dickin- 
son- street (see The Electrician, Vol. XXXI., p. 618, for an illus- 
trated description of this station shortly after its inauguration). 
Close to the Dickinson-street station — separated from it, in fact, 


by a narrow canal—the new city power-station is being erected, . 
the generating plant now awaiting the completion of the 
buildings. A third generating station is to be erected at Stuart. 
street. The supply to consumers throughout the whole area will 
consist of continuous current, distributed from a five-wire net- 
work in the central part of the city, and from а three-wire 
network in the remainder of the area, with a pressure of 400 
volts across the outers in each case. The network is to be 80 
arranged that it may be either connected up as one continuous 
whole or may be split up into a number of small portions. 
The tramway network will be supplied at a pressure of 500 
volts, and also arranged either to work as a continuous whole 
or to be split up. Both networks will be fed partly by cur- 
rent generated at low pressure, and partly by three-phase 
current generated at extra-high pressure, the arrangements 
being as follows :—The present generating station at Dickinson- 
street, in which current is generated at 440 volts or there 
‘abouts, will be retained and be supplemented by an additional 

'enerating station at Bloom-street, adjoining Dickinson-street. 

he capacity of Dickinson-street station is 12,000 L. B. p., 
and of Bloom-street is to be 14,000 1. . r. These two 
‘stations together will eventually supply the demand within 
‘a half-mile radius, this comprising the densest portion of the 
lighting, and by far the densest portion of the tramways. 
The remainder of the network will be supplied from a single 
generating station at Stuart-street, on the eastern border of 
the city. Here three-phase current will be generated at а 
pressure of 6,500 volts, and be transmitted to sub-stations 
pitched about a mile apart (Fig. 1). In each of these sub- 
stations the current will be transformed down by means of 
static transformers to a suitable pressure, and passed through 
rotatory converters which will transform it into continuous cur- 
rent, when it will be fed into the distributing networks. The 
static transformers will have their winding so arranged as to 
give two distinct pressures, the lower being such as to give 
420 volts or thereabouts for the lighting network, the higher 
giving 500 volts or thereabouts for the tramways. After being 
converted into continuous current, the Stuart-street generating 
station is intended to have an eventual capacity of 50,000 н.г. 


It may be pointed out that the use of different pressures for 
lighting and traction was practically unavoidable, since it was 
imperative to have uniformity throughout the whole area for 
lighting consumers, and it would have been out of the question 
to alter the pressure from 400 to 500 volts, when so large an 
amount of plant was installed for the lower pressure, and 
when some 3,700 consumers, having lamps and apparatus 
aggregating the equivalent of 882,000 8 с.р. lamps were 
installed. Moreover, the lower pressure was distinctly more 
advantageous to consumers than the higher. On the other 
hand, it was equally imperative that the traction network 
should be supplied at the pressure which has become standard 
in this country, not only because the standard pressure 
rendered stock equipments available, but also because in the 
future it is practically certain that traffic will be interchanged 
between various large towns, and the inconvenience of & 
different pressure would have been very great. | 
In drawing up this scheme Mr, Wordingham has been very 
largely influenced by considerations relating to possible diffi- 
culties in connection with electrolysis on the tramway system, 
and his principal object in spacing the sub-stations at so short 
a distance apart has been to keep down the loss of pressure in 
the rails to a very low figure. It is hoped that in most cases 
the maximum drop will not exceed 1 or 14 volts. 
Though the general scheme for Stuart-street has been 
worked out, the specifications have not yet been drawn ир. 
Much work, however, has been done in connection with 
acquiring sites for sub-stations, and laying the extra high- 
pressure mains and the low-pressure networks. A few words 
respecting the Bloom-street generating station may be of 
interest. The difficulties of the site are considerable, and have 
been greatly increased by the necessity for getting the maxi- 
mum possible capacity of plant on to the space. The area of 
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the site is 1,950 sq. yd.,and on this ars accommodated | placed the chimney. The engine room will contain four gene- 
rating sets, each comprising a compound condensing engine 


the whole of the plant, including boilers, eeonomisers, 
chimney for naturally draught, engines, dynamos, surface-con- | directly coupled to a continuous-current dynamo running at 
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Fic. @.—Тнв EXPERIMENTAL THREB-PHASE PLANT: ViEW OF THE Six lOOkw. RorATORY CONVERTERS. 
densing plant, switchboards, &c., for developing 14,000 r.m.». | 75 revs. per min. The machine is compound wound, 
Briefly, the arrangement is as follows :—The site is roughly | giving 4,400 amperes at 410 to 440 volts when running as & 
oblong, but wider at one end than the other, no one corner | shunt-wound machine, and a proportionately reduced current 
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Fic. 5.—NEARER Vigw OF THE RoTATORY CONVERTERS (Showing Slip Rings on the Left and Commutator on the Right Machine). 


being square. The engine room is parallel with one long side, | at 500 volts when running as a compound machine. The 
the boiler-house is parallel with the other, the two touch at | plant is thus interchangeable for lighting or traction. It will 
one end. At the base of the triangle formed by their sides is give an output 88 per cent. in excess of this for one hour and 
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50. per cent. momentarily. The boiler-house will contain | reserve flue being provided for each pair of boilers. The main 
eleven Babcock boilers, each having a heating surface of | flues will thus discharge into the chimney a£ a level of 80ft. 


5,140 sq. ft., to produce 200, 000lbs. of steam per hour at a 
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PLAN 
Fia, 8.—DiscoNNECTING Box Fon Т'\їннкк-РНАВЕ CABLE. 


pressure of 160lbs. per square inch. All the boilers are to be 
fitted with superheaters. 


Above the boilers will be fixed | will. 


from the ground. Тһе chimney is to be octagonal, 280ft. high, 
and 12ft. across the octagon inside, but is not yet completed. 
It was expected that the Bloom- street station would be running 
in time for the winter now passed, and the first instalment of 
generating plant has actually been warehoused since May, 
1900, but the buildings are very greatly behindhand. 

In view of the importance of these extensions, Mr. Word- 
ingham wisely decided to erect an experimental three-phase 
plant, in order to teat the local applicability of this system. 


Fic. 7.—SECTION OF TuREE-PHASE CABLE (Half Scale). 


The plant for this experiment has been erected at the 
'Dickinson-street station, and was put into operation about a 
month ago. At the present time it is supplying current, 
‘through two feeders and converting sub-stations, to two distant 
portions of the network. Not only, therefore, does it serve an 
experimental purpose, but it also enables supply to be com- 
menced in these districts before the permanent plant has been 
erected. Through the courtesy of Mr. Wordingham, we 
were recently given facilities for inspecting this interesting 
plant, and to him we are also indebted for the information 
embodied in this article. 


ELEVATION 

Scale of inches 
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The plant is arranged as follows: — Continuous current 
generated at Dickinson-street at a pressure of about 420 to 
440 volts is passed through six rotatory converters (Figs. 2 
and 8), each having а capacity of 100kw., and is transformed. 
by them into three-phase current having a pressure of about. 
260 volts. The continuous sides of all these rotatories are 
supplied in parallel, and the three-phase sides also deliver in 
parallel into three omnibus bars. From these omnibus bars 
the primary windings of static transformers are supplied, 
there being six sets of these transformers, each set consisting 
of three single-phase transformers, having their winding 
connected star fashion. The static transformers raise the 
pressure to 5,000 volts, and at this pressure the three-phase 
current is transmitted to two sub-stations, separate mains 
being used from Dickinson-street to each of these, and a 
cross-connecting main being run between the two sub-stations, 
80 as to give an alternative supply to either sub-station through 
the other. At each sub-station the three-phase current is 
taken to high-pressure omnibus bars, and thence through the 
primary windings to two sets of static converters. As at 
Dickinson-street, each set comprises three single-phase trans- 
formers, but the low-pressure winding has attachments made 
at 10 different points, thus giving 10 different pressures at 
From the low-pressure side of these static transformers: 


the economisers, each boiler having its own economiser, and a | the current is passed into the slip rings of two 100kw. rotatory 
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converters, the continuous sides of each supplying into the 
distributing network. The high-pressure windings of all static 
trangformers are connected star fashion. | 
К^. The switchboard arrangements (Figs. 4 to 6) are such tha 
every rotatory converter is controlied by an automatic cut- 
out. The high-pressure switches are insulated wholly with 
porcelain, and give two breaks on each phase. The whole of 
the high-pressure connections are made with bare copper on 
porcelain insulators without oil, and at Dickinson-street are 
completely enclosed by wire guards, the switchboard being 
fixed above the converters. Especial care has been taken to 
earth thoroughly every part of the framework and guards a 
well as the handles of the high-pressure switches. 
The rotatory converters are started up from the continuous- 
current side in all cases, and means are provided for varying 
the field excitation if desired. The arrangement has been at 
work for about a month with results satisfactory in every way, 
no hitch or difficulty of any kind having occurred. It is note- 


worthy that one of the sub-stations is supplying a load in. 


which motive power largely preponderates, there being large 
engineering works close by taking some 850 н.р. Before the 
sub-station was got to work this portion of the network was 
supplied at low pressure from Dickinson-street, with the result 


Fio. 9.— EXPANSION JOINTS ON THE MAIN STEAM RANGES. 


that the pressure in place of being about 406 volts was only 
from 820 volts to 330 volts. The sub-stations are supplying 
in parallel with the low-pressure generating station, the net- 
work foiming one continuous whole. Itshould be noted that 
the above arrangement is only a temporary one, as of course 
it would never be contemplated permanently to use a four-fold 
transformation such as that described. 

The efficiency of the system is most satisfactory. Mr. Word- 
ingham specified that the plant should be run at the maker's 
works connected in such a manner that continuous current 
was taken in by a rotatory converter converted to low-pressure 
three-phase current, stepped up by a static transformer, 
stepped down again, passed through a second rotatory and the 
continuous current from this absorbed by an artificial resist- 
ance. In this manner measurements of continuous current 
only had to be made. When run under these conditions after 
six hours the mean of the;efficiencies at full load, three-quarter 
load, and half load was to be not less than 78 per cent. The 
actual tests of a combination run in this way gave an 
efficiency of 79:7 per cent. Other combinations were tested 


by & modification of the Hopkinson method, the continuous 
current being returned to the first rotatory, and the efficiencies 
of the combinations measured in this manner varied fron 
78 to 80 per cent. Full particulars are given in the annexed 


table :— 

| '| | г 

Ist set. 2nd set Ird set 4th setibth set 6th set ос 

— Рег | Рег Рег | Рег | Per | Per H ee 

cent. | cent. | cent. | cent. | cent. | cent. Per cent. 

= | | er 

Full load............| 81:11 | 792 809 | 807 805 806 — 
Three · quarter load 80:3 | 806 | 80:8 | 800 789 876 18 
alf load ......... 776 | 800 | 78:5 | 780 755, 790 74 


799 | 800! 792| 780 | 800| 78 


The method of balancing the continuous-current three-wire 
network is one that does not appear to be generally known in 
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Fig. 10. —PLAN AND ELEVATION Or THE MAIN STEAM RANGE CONNECTIONS. 


this country, and as it is extremely successful and satisfactory 
it may be worth describing. As already stated, the static 
transformers have their windings connected star fashion. To 
the middle point of the low-pressure winding of the step-down 
converters a connection is taken from the middle wire to the 
ordinary three-wire network, and the rotatory supplies current 
directly across the outer conductors of the network. The 
whole of the balancing is done on the alternating side of the 
combination. Experiments show that the results obtained 
are quite as good as with the ordinary methods by means of 
balancing motor generators, if not better, and the elimination 
of this apparatus is a material gain in every way. It may be 
mentioned that the middle point of the star on the high. 
pressure side at Dickinson-street station is connected to earth. 

Beyond the area shown in Fig. 1, additional sub-stations 
will be required for other districts, the orders of which have 
recently been taken over—viz., Denton, Audenshaw, Droyls- 
den, Prestwich, Failsworth, Whitefield, &c. The lines on 
the map show the routes of the high-pressure three-phase 
mains serving to connect the sub-stations to the generating 
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station at Stuart-street. The number of mains will be very as one another. The brass connecting pieces are carried on 


large, as many as 30 leaving the generating station. This is 
owing to the absurd requirements of the Board of Trade, who 
could not be persuaded to allow any single main to have a 
larger capacity than 1,000kw. The general scheme of the 
arrangement of the mains is that there shall be a direct main 
from the generating station to each sub: station, and that 
there shall be an alternative means of reaching each sub- 
station. All the feeders are to be of uniform size (Fig. 7), 
each comprising three conductors 0-15 sq. in. section, the 
. conductors being stranded and made into the shape of a 
segment of & circle with rounded corners, thus enabling the 
conductors to lie more compactly together in the cable. The 
three conductors are laid up to form what is sometimes called 
a clover-leaf cable, the insulation employed being impregnated 
paper, the impregnating material being practically dry. The 
insulation is enclosed within lead in the usual way, and over 


the lead is an armouring of round steel wires. The cables |. 


were supplied by the British Insulated Wire Co., of Prescot, 


porcelain insulators, giving very high insulation in air. These 
insulators are gripped at the bottom of the box by two wedge- 
shape lugs cast in the bottom and a third similarly shaped 
fixed by a set screw, while the brass connecting pieces which 
they support are rigidly held by means of a kind of bayonet 
joint. The box is filled up with Callender’s box compound, 
so that although the insulators ate amply sufficient to insulate 
the conductors in dry air this is not relied upon, but is supple- 
mented by the compound, which has avery high dielectric 
strength. Another feature of these boxes, suggested by 
Mr. F. E. Procter, who was responsible to Mr. Wordingham 
for the laying of the mains, consists in clamping together 
the armouring and the lead by means of clamps on the box 
itself, thus very neatly and simply ensuring the efficient con- 
nection between these and avoiding any want of continuity 
in the earthed shield round the conductors. - 

A large proportion of the mains required for the permanent 
scheme has now been laid, and three have been utilised for 


Fic. 11.—Vizw or Main STEAM RANGES OVER LANCASHIRE BoiLER HOUSE. 


and were laid by the Corporation's own staff. Owing to their 
large size they could not be made in greater lengths than 
: 110 yards, hence a considerable number of joints were neces- 
gitated. The cables are all laid on Callender's solid system 
in cast-iron troughs. The troughs are in 9ft. lengths, and 
contain either two or three cables. Ordinary wooden 
bridges are used, but in addition to these one bridge in every 
length of troughing is of malleable iron secured to the bottom 
of the trough by set screws, and a malleable iron clamp is 
placed over the cable so as to secure efficient contact between 
the armouring and the length of troughing. By this means 
the cast-iron trough is rendered electrically continuous 
throughout the length of the cable. The troughs are covered 
by pitch pine boards 1łin. thick, treated with Stockholm tar 
all over. i | 

The joint boxes (Fig. 8) were specially designed by Mr. 
Wordingham for the work. They are of such a shape that 
the three conductors сап be bent outwards from the centre 
of the cable, and have not to be brought into the same plane 


the temporary supply above described, As already stated, the 
mains brought into ufe comprise one from Dickinson-street to 
Moss Side station, another from Dickinson-street to Bennett- 
street sub-station, and a third from Moss Side to Bennett- 
street substation. These mains were all tested with a pressure 
of 18,000 volts between each conductor and earth, the other 
two conductors of the cable under test and the armouring 
being connected to earth during the test, each conductor 
being tested in this manner in turn. The capacity of the 
conductors was similarly tested, and tests were made of 
the conductivity of the cables. These are set forth in 
the accompanying table, and in all cases the joint-boxes are 
included in the test. The result of the equality of capacity 
between the conductors of the cable is most noteworthy, this 
being of great importance in working with rotatory con- 
verters. The requirements of the specification were severe, 
but the result actually obtained is seen to be better even than 
that specified. It is most satisfactory to know that the cables 
withstood a pressure test of 13,000 volts without the slightest 
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hitch or mishap of any kind the first time the test was applied, 
. fact which speaks well both for the makers of the cables and 
for the staff engaged in laying them. 


Tests or Hico-Pressure Taree-Puase Ferner Mans Law 
| ON THE SOLID SYSTEM. 


(1) Dickinson-street Station to Bennett-street Sub-station. 


Copper resistance Insulation resistance Capacity test 
per mile . per mile. per mile. 

A. 0°291 ohms 1,100 megohm ...... 0:240 mfd 

B. 0291. , 5 556. 4, —— 5 0:245 .,, 

C. 0291 „ 205 y. с Gad 0245 „ 


(2) Dickinson-street Station to Moss Side Sub-statton. 


Copper resistance Insulation resistance Capacity test 
per mile per mile. per mile. 
A. 0°289 ohms, ...... 1,540 megohms. ...... 0:211 mfd 
B. 0294 , % 4 1,200 i er ‘239 „ 
C. 0289 ,  .... 1,850 у us 0241 ,, 


(8) Bennett-street Sub-station to Moss Side Sub-station. 


Copper resistance Insulation resistance Capacity test 
per mile per mile. per mile. 
A. 0293 ohm 265 megohms,  ...... 0:243 mfd. 
B. 0287 „  ... 434 ^ аа 0:211  ,, 
C. 0288 ,, „„ „„ „ sts 0:245 „ 


Messrs. Thomas Richardson & Sons have supplied the 
generating plant, which is of the Brown-Boveri type, for which 
they are the English agents, They have also supplied the 
switchboards and the sub-station plant. As already mentioned, 
the cables were made by the British Insulated Wire Co. 

During our visit to the Dickinson-street station we were 
shown by Mr. Wordingham a number of interesting details 
of the recent extensions and alterations. Our illustrations 
show some of these. Figs. 9 and 10 show the ingenious 
manner in which Mr. Wordingham, after almost endless 
trouble, solved the difficult problem of providing for expansion 
in long, straight steam ranges. Fig. 11 shows the expansion 
bends on the standpipes and steam ranges in one of the boiler- 
houses. Referring again to Figs. 9 and 10, which relate to 
the machinery ranges, it will be seen that two main steam 
pipes distribute steam along the entire length of the engine 
room. These are fed from the boiler mains, which are T'd 
into them near the middle. To provide for expansion in these 
circumstances, the ranges have been coupled up through a 
system of quarter-turn bends. The bent pipes, which are 
clearly shown in the illustrations, are connected to vertical 
drop-pipes below the ends of the steam ranges. The work has 
been carried out in rivetted wrought steel to Mr. Wording- 
ham's designs, and presents a perfectly satisfactory solution 
of what is often а troublesome problem. 

Before leaving the Manchester works for the present, we 
must take a passing glance at the continuous-current motor- 
generators which Mr. Wordingham put in experimentally 
before he finally decided upon a three-phase system. These 
are four in number, each of 60kw. capacity, for stepping -up 
the pressure, and an equal number for stepping-down the 
pressure. The step-down machines are provided with 
auxiliary magnets for regulating the feeding pressure at the 
network. In order to test the efficacy of continuous currents 
for high-pressure transmission, Mr. Wordingham designed 
these machines to work at 8,000 volts on the high-pressure 
side. The low-pressure was about 420 volts. Thus built, the 
machines stood well the tests to which they were subjected, 
the results of which are given below for two of the sets :— 


— ee a а 


© “е | Ist set. 2nd set. 


Full load ИИ 79-25 78:9? 

Bod esso. 7657 1670 

о 70:95 7139, 
Mean .. oons, 75:5% | 75769, 


Ere these machines were actually ready, however, 
Mr. Wordingham had quite resolved to adopt three-phase 
transmission. Their armature connections were, therefore, 
altered to give 1,500 volts on the high-pressure side, at 
which pressure they are now working quite satisfactorily, 


THE CENTRAL LONDON RAILWAY. 
| (Concluded from page 541.) 
. Locomotives.—Each locomotive has eight 42in. wheels, and 


| is fitted with four 117 н Р. motors—that is, one motor to each 


axle. The motors are directly mounted on the axles, thus 
saving all gearing. They are described below. The body 
of the locomotive consists of a heavy steel girder framework, 
on which is raised an iron structure constituting the driver's 
cab (Fig. 56), and, the forward and backward sloping protec- 
tions for the apparatus.. There is а flooring of wood the 


| entire length of this framework, and on this is placed the 
| controlling device and sundry other mechanism. The whole 


of this body rests on two bogies, which are free to swivel on 
turnplates, and measures 26ft. 7in. long by 7ft. 8in. wide. On 
each end there are buffers, making the total length over all 
about 80ft. The bogies have each two motors mounted 
rigidly on their frames, the only springs being introduced 
between the bogie frame and the turnplate on which the body 
of the engine rests, The distances between centres of the 
wheels of these locomotives is 5ft. 8in., thus permitting of 
going round sharp curves, while the total length of wheel 
base is 20ft. 4in. The part immediately over the bogies 
(Fig. 57) is occupied by the resistances used in starting and 
regulating the motors, while the centre of the locomotive is 
devoted to the driver's cab. 

The current is collected from the third rail by means of 
two cast-iron shoes which rub along it, and is led through an 
automatic circuit breaker and switch to the controller, and 
thence to the motors, returning to the track rails through the 
wheels. This motor controller, by means of which the speed 
is regulated, is placed in the centre of the driver’s cab. The 
instruments, a Weston ammeter and voltmeter, with pressure 
gauge for the brakes, &c., are placed in duplicate at both ends 
of the cab in clear view of the driver, so as to allow of the 
locomotives being driven in either direction. In one corner 
of the cab there is a little series motor, which drives a set of 
air-compressor pumps to fill the air reservoirs, from which 
Westinghouse air-brakes are operated. This motor is fitted 
with a device to start and stop automatically as the pressure 
of air in the reservoirs gets below or above the working mean 
of 80lb. per square inch. The reservoirs are situated close to 
the resistances, and warning whistles are operated from the 
same. The total weight of the locomotive is 97, 000lb., and 
is capable of exerting a draw-bar pull of over 80,0001Ь. 


Motors.—The motors, which are series wound for 117 k. p., 
are mounted directly on the axles of the locomotives, and for 
this purpose the armature is built up on a brass sleeve, into 
which the axle is afterwards forced (Figs. 58 to 60). The 
case also forms the yoke of the magnetic circuit, and is made 
of high permeability soft cast steel, in two halves, so arranged 
that when in place the lower half can be dropped to expose 
the armature for examination (Fig. 60). This steel yoke has 
four laminated magnet cores and pole-pieces bolted to it inter- 
nally, and is rigidly fixed to the bogie frame, which carries the 
bearings. All the magnet cores are wound, two having large 
coils and two small ones. The large coils, which are situated 
horizontally, each have 76 turns of strip copper 2:12bin. by 
O-llin., the small ones having each 15 turns of strip copper 
0-875in. by 0:22in. The coils are wound on formers, and 
thoroughly insulated before being put in place, afterwards 
being held in position by brass eastings bolted to the steel 
magnet yoke. The principal insulation used for these coils is 
asbestos. At full load the current density in the small coils 
is 1,000 amperes per square inch, and in the large ones 820. 
The armature is built up of slotted punchings assembled 
directly on the brass sleeve. It has 61 slots, each 1-73in. 
deep by 0:52in. wide, and has а. single circuit series drum 
Winding. The construction is of the bar type, the conductors 
being 0 6in. by O-lin, There are six such conductors per slot, 
making in all 188 total armature turns, the current density 
at full load being 2,100 amperes per square inch. The 
winding is held in place by hickory strips and steel binding 
wire. The magnetic density at full load in the armature 
teeth is 127,000 lines per square inch. The commutator is 
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86.— INTERIOR OF CENTRAL LONDON RAILWAY LOCOMOTIVE. 
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19in. diameter, and has 188 segments—one per turn; it is | experimental train whose total weight is 888,0001b., made up 
Sin, long, and has two sets of carbon brushes—four in each | as follows :— 


set. The commutator segments are held in place by steel 
core-shaped rings, being insulated therefrom by mica, which 
are mounted directly on the previously-mentioned brass sleeve. 

Curves of core loss, speed, tractive effort and efficiency are 
given in Figs. 61 and 62. | 

Controllers.—Control of the motors is effected by the series 
parallel ement. There are two sets of two motors 
to be regulated, the entire operation being performed by 
one handle, 

Figs. 68 and 64 give views of this controller, which, as 
alread mentioned, is placed in the centre of the driver's cab, 
being bolted to the floor and also to the locomotive framework. 
On each side will be noticed a vertical handle, by means of 
which the motors can be made to go ahead or reversed, the · 
centre position being neutral, while the main regulating handle 
on top is common to both the regulating speed ahead or: 
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Fic. 58.—175 H. P. CENTRAL LONDON RaiLWAY MOTOR. 


astern. These reversing and regulating handles interlock во 
as to prevent accidents happening by putting on current when 
the regulating handle would be in the full-speed position, a 
eondition which would practically amount to short-circuit. 
The contacts of hard copper are carried on a cylinder of 
specially-prepared wood, which, being revolved into position by 
the aforementioned regulating handle or lever, makes or breaks 
the different combinations with other station contact 


fingers which press against this cylinder. A solenoid blow-out- 


is provided at every contact, by which any arcing is instantly 
blown out. 

Locomotive Tests.—Tests have been made upon the loco- 
motive over a level section of track on the surface. This 
differs from the conditions in the tunnel, firstly, in the 
absence of the grades, and secondly, from the less air 
friction. The results of a representative test with a high 
rate of acceleration are given in Fig. 65. This was with an 


Dimensions of General Make-up of the Train, 
Seven standard N.Y.C. flat cars. 
The length of the train overall up to the bumper of 


the locomotive was.. .. ... .... .. ннан 271ft. Jin. 
Length of each car over вїйїз.............................. 35ft. lin 
Length of draw heads 2 ... 1ft. 10in 
Total length of car overallllUWl lll . 38ft. Yin 
Width of car over sill......... 3 . — Oft. Oin. 
, ß ЫЛЫА 5ft. Ain. 
Truck ene” вона Тевек еве 2546. Sin. 
Weight of empty cap 24, 700lb. 
Weight of pig кой Gai each CAP. E 8,4001b. 
Weight of seven cars loaded with pig iron. 2351, 500lb. 
Weight of test a eee eese eene not en 4, 500lb. 
Weight of locomotive ........ F 97,0002. 
Total weight of train ..................... $53,0001b. 
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Fic. 60.—Vi&wW or Мотов Truck. 


The values of the “ Pounds draw-bar pull” to which the 
curve is plotted, do not correspond to the total pounds torque 
developed by the motors on the locomotive, since the motors 
have, in addition, to propel the locomotive itself. Hence the 
“ Total pounds pull are obtained by increasing the Pounds 
draw-bar pull" in the ratio of weight of train complete to 
weight of train without locomotive, а ratio of 1:41. In 28 sec. 
from the start, the controller was moved to the last position, 
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Fic, 62.—Core Loss ғов G. E. 564 Raitway MOTOR. 
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corresponding to four motors in parallel directly on the line. 
At this point the following calculation of the efficiency has 
been made :-— 


Time from starter . 28 sec. 

Pounds draw-bar pull.................. 11,2001b. 

Total pounds pull........................ 15,8001b. 

p one pee. Qua bed ones’ 17-6 miles per hour. 

I 8 1,550 ft. per min. 

Gier.... каа каза 24,450,000 ft. lbs. per min. 
eec RN 740 н.р, 

Voltage at terminals 494 volts 

Current input 1,550 amperes 

Kilowatts input t. . 656k w. 

Horse- power in pull... 880 H. p. 

Commercial efficien .................. 81 per cent. 

Current per motor ..................... 9925 amperes, 


The commercial efficiency of this motor at 832:5 amperes 
should be 85 per cent. 
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Now, in actual practice, the locomotive will have attained 
& higher speed if the controller is brought to the last point in 
28 sec., for not only shall we have the 15,800lb. total pull, 
but we shall have the accelerating effect of the down grade, 
which, amounting to 22:4lb. per ton per cent. grade, comes to 
the equivalent of a pull of 

„ 333, 000 

22:4 x 2.240 x З = 10,0001b., 
which brings the equivalent total pull up to 15, 800 + 10,000 = 
25,800lb. This will enable the current to be cut off much 
earlier, and, although the increased air friction due to running 
in a closed tunnel will partly offset this, there will, neverthe- 
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| less, be a very material reduction in the required input, which 
will probably be reduced to about six kilowatt-hours per train- 
‘mile. The average current per train, throughout the run 
(including stops) is 170 amperes, or probably 180 amperes, 
When allowance is made for air compressors and lighting. As 
there are 22 trains in service (allowing for one at each end being 
shunted) the average output from the rotary converters for 
running trains will be about 4,000 amperes, but the running 
of the lifts probably increases this to an average output of 
| 5,409 amperes, or 2,700kw. The output from the rotary con- 
| verters, at frequently recurring intervals, reaches a maximum 
of 8,000 amperes or 4,000kw. The losses in transmission, 
corresponding to the average load of 2,700kw. from the rotatory 
‘converters, will be 875kw. 


| COMBINED TROLLEY AND CONDUIT TRAMWAY 
| SYSTEMS.* 


BY A. N. CONNETT. 


In many cities where the overhead trolley is or will ba admitted 
on surface tramways, there often exists a street or a central zone 
where it is or will be expressly prohibited. Again, other cities 

| prohibit absolut ely the trolley within their limits, but penetrating 
‘lines from the su burbs come to the limits with the trolley, and from 
there a change of cars must be made to enter the city, or the cars 
, must be equipped во as to be able to use another system of traction. 
The general engineering problem in these two cases is about the 
'same. Broadly speaking, it is that the electric motors, with which 
| the car is equipped, must ba furnishe 1 with current from a source 


Beginniny of Curve. 


— — * 
Fic. 2, —CENTRE-SLoT SWITCH. 


| 


other than the overhead wire along a part of its route. There is no 
one well-defined system or method of dim. the difficulty upon 
which engineers are agreed as being the best. It is natural that this 
should be so, local conditions being such an important factor that 
each individual case must be carefully studied by itself, so that what 
would be a correct solution in one place might not be justified in 
another. The three means of solving the problems are by :— 
1. Accumulators. 2 Surface contact. 3. Open slot conduit. 

It is not the purpose of the author to discuss the first two systems. 
As the result of his experience with accumulators he would advise 
that, if in a given case their installation should seem to be advisable, 
the contract should be drawn in the form of a rental for the batteries, 
on the terms of paying a fixed sum per automobile car-mile for their 
use; this sum should include the entire cost of maintenance and 
renewal of the batteries for a fixed period. Penalties should be 
inserted in the agreement for each trip lost, due to failure in ко 
of the batteries ; and their electrical efficiency should be guaran 
up to a certain standard, below which the excess waste of energy 
should be paid for at an agreed rate per ampere-hour. This method 
has been employed in France and in Germany with good results. It 
geems the best devised to protect the user from a poor form of battery 
for а given work, and at the same time to insure the upkeep of the 
batteries in the best possible conditions ; this last, is to the evident 
advantage of both buyer and seller. The batteries should be placed 
under the car-body if possible ; if this is not done, the acid fumes 
are disagreeable to passengers, and the effect will be a diminution of 
receipts and numerous complaints. | | 

If a surface contact system should be decided upon, the choice of 
one of the many systems will require careful study. If the number 
of cara using the portion of track to be equipped with this system is 
large, and the comparative length of such portion of track is small, it 
vill be found that the cost of the car-equipments for a system where 
the cars carry the magnets is relatively excessive, and that a system 


* Paper read before the Institution of Mechanical Engineers, March 15 
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employing a magnetic switch for each contact-point will be much 
cheaper. With the condition of a relatively great importance to the 
surface-contact portion of a line, this conclusion as to first cost might 
easily be reversed. The vital questions of working, maintenance, 
and safety, have to be given the most careful consideration, with the 


jisadvantage that there is at present very little to be learned from 
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Fic. 3.—INSULATORS AND SUSPENDED CONDUCTOR RAILS (CENTRAL 
CoNDUIT), IN WASHINGTON, E 
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Fic. 4.— INSULATORS AND SUSPENDED CONDUCTOR RAILS (CENTRAL 
CONDUIT), IN PARIS. 
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Fic. 5.—FoR CONDUIT wHERE DEPTH IS RESTRICTED, 
PoNT DE L ALMA, Panis, &C. 


experience on actual working lines, which are either too few or too 
recently installed. There should be no hesitation about adopting 
the conduit, where financial and constructional conditions make it 
possible, for this system has proved itself to be workable. It has 
passed entirely beyond the experimental and uncertain period, and 


can now be adopted without hesitation ав ап electric tramway system 
for the propulsion of care. It can fail completely, but even partial 
failure will be the fault either of design or of construction, or of both. 

The problem of adapting the plough and track mechanism, to 
change from the overhead line to the conduit system, or vice verea, 
has been satisfactorily and carefully worked out on several different 
general principles In America, where the conduit has been 
generally adopted in the cities of New York aud Washington, tbe 
pm of a mixed line has received very little attention. In 
Washington, on two unimportant trolley lines, the cars run directly 
into the city on the conduit tracke, but the manner of making the 
change is crude and not worthy of attention. On the Continent 
there are a number of cases of this kind, and they are all worthy of 
attention, the problem having received in each case careful study. 
This, in the author’s opinion, is only one instance in several, where 
European tramways offer now a much more fruitful field for study 
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than American tramways, especially so to the engineer called upon 
to instal a system in Europe under European conditions and 
. . | | 
. The subject will now be considered in the following order :— 
1. The general type of conduit to be adopted. 2. The mechanical 
and electrical bases on which to construct conduit. 3. The special 
apparatus necessary for a mixed conduit and trolley line. 


General Type of Conduit.—The first question to be solved in a 
conduit construction is the conductor system, to which is intimately 
connected the manner of making contact. With the limited clear- 
ances in а conduit, there can be no other practical method than the 
one of installing rigid conductor-bars, to which the original Buda 
Pesth conduit owes its success, Apart from that, it had no special 
feature which was of enough importance to make this line а success 
where others had failed. The conservatism, not unnatural under 
the circumstances, shown in the construction of this road may be 
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judged by the fact that 300 volts distribution was adopted, while 
now engineers have no hesitation in using 550 volts under similar 
conditions, 

The next question is whether the conduit shall be side-slot or 
centre-slot construction. If the engineer has his choice, he will 
undoubtedly adopt the latter type of conduit. On the Continent 
there is an objection in some of the cities on the part of the municipal 
authorities to the centre-slot. Therefore, in Buda-Pesth, Berlin 
and Brussels only the side-slot is allowed, while in the cities of 
Lyons, Nice, and Bordeaux the centre-slot has been or is being 
installed. There are some short stretches of centre-slot in Paris, 
but the reasons for this were exceptional, and in general this city 


Fic. 9.—SpeciaL SHALLOW Conpvit, Pont DE L'ALMA, Panis, 
(Under Construction.) 

шу be classed in the first category also, 95 per cent. of the conduit 
mileage there being side-slot. Of the 45 miles of conduit electric 
railway constructed in four European cities and one American city 
with which the author has been associated as chief engineer, 304 miles 
are of the centre-slot, and the remaining 144 miles are of the side- 
slot type. His original opinion of the greater advantages of the 
centre-slot construction has been somewhat modified by experience, 
but he still believes that from an operating standpoint the centre- 
slot is the better construction. . 

The inherent difficulty with the side-slot is the switch at the 
junction of two slots. пае 1 and 2 show the two cases. With the 
centre-slot a comparatively light movable tongue can be hung or 
prod to the fixed tongue, its use being simply to guide the plough. 

ith the side-slot the tongue is much stiffer and heavier, because 


Fic. 10.—S»PzcrAL CONSTRUCTION OVER STEEL RAILWAY BRIDGE, PARIS. 


it must also guide the wheels of the car and support them in one 
paron that is, the entire tongueis movable, and its upper surface 
rom point to heel must be level with the wheel rail. At its point 
it should have a certain thickness to give mechanical strength. 
This should be not less than din, which, added to the lin. 
minimum width of slot, gives an openin 

gradually reduced to lin. in a length ab about 3ft. In the 
centre-slot construction the normal slot width of, say, Tin. is 
increased in a length of about 8in, and the maximum increase 
is about lin. Another objection to the side-slot is that the 
flanges of the wheels throw water and mud into the conduit and on 
to the plough. Another is that the slot- rail, being also a wheel-rail, 
should have a vertical web, which diminishes the distance across 
from rail to rail on the line of their base-level, thus limiting the 
plough construction and also making the conductor bars invisible 
rom above, which renders the finding of faults more difficult. The 
principal trouble with the side-slot conduit is that connected with 
the switch, and it can be avoided by a special construction, which 


of ljin, which is 


will be explained later. The advantages of the side-slot conduit are 
that the additional band of iron in the street required by the centre- 
slot rails is avoided, and that the maintenance of the paving is 
thereby simplified, every im of а rail with thé paving being a 
source of weakness in the life of the latter. 


Mechanical and Electrical Details to be considered in the Construction 
of a Conduit.— With the broad question of type of conductors and of 
position of the conduit settled, the design in detail of a conduit can 
be undertaken. The first matter is that of insulators and their mode 
In the present state of the art there can be no теш 


of fastening. 
about adopting a porcelain insulator, or at least a material w 


Fic. 11.— SIDING WITHOUT CONDUIT, PARIS, 


the same general characteristics. The first line equipped in New 
York City used a built-up insulator, a bolt being covered with an 
insulating compound ; it failed, and thetype of insulator which had 
proved so successful at Washington was adopted. In Brussels the 

e of insulator used is a bolt surrounded by a rubber compound. 

is is subjected to a severe piercing test with a Rhumkorff coi before 
being accepted. These insulators have been fairly successful, but 
they are expensive, and they may also deteriorate by exposure to 
the atmosphere. The ironclad porcelain insulator is strong, durable 
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and cheap. There can be no hesitation about its use. The insulators 
should be vertical, so that they may not offer the chance for the 
accumulation of dirt, which can easily happen with one horizontally 
placed. The first Buda-Pesth road had this fault, but it was 
rectified in the later construction in that city. | 
Assuming a vertical ironclad porcelain insulator, the method of 
attaching it to the conduit construction becomes important, tbe 
depth of the tube being somewhat dependent upon thie For the 
e of eimplicity they should be fastened to the metallic structure, 
which has the er advantage of keeping the conductor bars 8i 


THE ELECTRICIAN, APRIL 12, 1901. 


939 


the eame distance from the wheel rails, except in the special case of а 
centre-slot conduit where the yoke construction does not permit the 
carrying of the wheel rails. The extreme positions of the insulator 
ate, first, with the upper surface of the insulator as near the street 
surface as it can be for mechanical protection, or, say, 2in. ; secondly, 
with the upper surface of the cast-iron insulator cover bolted directly 
to the bottom flange of the slot-rail. Fig. 3 is an example of the 
former case. The insulator could have been reduced in vertical 
height so as to have carried the conductor bars higher, but this 
height is limited by the safe insulation distance required between 
these bars and the slot-rail Assuming this distance Sjin.—the 
depth of yoke-seat diminishes it by about 14in, leaving Qin. of air- 
gap—the top of the conductor bars will be 10$їп, from top of a 7in. 
high slot-rail. Fig. 4 is an example of the second case with the 
same slot-rail The insulator has been reduced in vertical height to 
the safe limit of mechanical strength. The corresponding distance 
to top of conductor bar is l4in. or a gain of 3jin. in the conduit 
depth for the first method of construction, 

If the insluators are carried close to the street-level they must be 
protected by metallic covers, which in Europe are considered 
objectionable, and in some cases they are absolutely forbidden by the 
authorities, as in Paris. Therefore the second method is the only 
one that can be used in such cases. Perhaps it should be said that 
the insulators are protected by metallic covers in the second case, 
but these are paved over so that the street surface is in no way altered 
in appearance by their use. | 


cover in the street. This construction, while entirely practicable, had 
the inconvenience in this particular instance of a different carrying 
height of conductor-bars from the construction of the con- 
duit. Special means would have been necessary to raise thé plough 
on this stretch of the P А careful 5 ahowed that the 
construction given in Fig. 5 was practicable by slightly cutting the 
masonry arches, which was adopted. The conduit b in 
this last case has a total depth ot about 22in., with a біп, slot rail 
and insulators bolted to their bottom flanges. The conduit shown 
is in actual operation, and it can be safely recommended for special 
cases where the depth available is restricted, Fig. 9 is a view of 
this conduit сигар construction. Опе side of Ње cast-iron tubes is 
here shown specially curved to fit the centre longitudinal arch, so as to 
avoid excessive cutting of the masonry. Fig. 10 is a view of another 
special construction over the steel railway bridge of the new line 
from the Gare St. Lazare to the Invalides. This conduit construction 
rests directly on the steel beams of the bridge, and spans from one 
to another of them ; it therefore had to be in the form of a brid 
itself, and a built-up beam construction was adopted. Where the 
regular yoke construction is used these project from 6in. to 8in, below 
the tube depth, which is normally from 24in. to 28in., depending 
upon method of insulator suspension, as already explained, giving, 
roughly speaking, extreme depths of metallic structures between the 
limits of 17in. (Fig 6) and 36in. А careful examination of a pro- 
posed route should be made to see if the sub-surface constructions 
would permit the building a safe practicable conduit. With this 
rh 
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Details of General Pjan. 
Fics, 14, 15. —DEFLECTION or SIDE-SLOT TO CENTRE-RLOT лт SWITCH, PARIR 


The limiting саш being often а vitally important matter 
for the crossing of immovable sub-surface constructions, it will not 
be amiss to take up this question more indetail. As just explained, 
the conductor-bar carrying height is arrived at by adding the depth 
of yoke-seat and the air-gap to the height of slot-rail. It is possible 
that the height so arrived at will not give the necessary distance for 
a vertically-hung insulator and its mechanical protection. In this 
case the insulator determines the conductor-bar carrying height. 
When this distance is determined, the height of bar itself, with the 
necessary clearance to the bottom of the tube, is added. The distance 
£o determined gives the conduit depth. The clearance should be 
from Qin. to 10in., to allow considerable room for water and dirt 
accumulation, which might otherwise endanger the operation of the 
road ; but for relatively short distances the Тосно can be reduced 
to 4in., where the conduit must be reduced in height from any 
cause. The author has used this distance in a number of instances, 
and knows from experience that it is practically acceptable. Such 
lengths of conduits need cleaning often. 

Fig. 6 is an example of a shallow conduit, which was designed for 
use on the Pont de I Alma in Paris. The depth to top of conductor 
bars is 8in., the height of bars 4in., the clearance 4in., and the 
thickness of the cast-iron continuous tube 1,3,in., or a total height of 
about l7in. Fig. 7 shows a section of the insulator at the same con- 
struction, and Fig. 8, a plan view, gives the appearance of insulator 


broad question settled in the affirmative, there is no good reason why 
the expense and annoyance due to the removal and ldwering of many 
sub-surface obstructions should not be avoided by taking advantage 
of the possibility of varying the d required for the conduit, 
This only becomes a grave matter where the question may involve 
the complications due to changing the carrying height of the con- 
ductor-bars to get the minimum depth of conduit. It may be 
suggested that the conductor-bars could be carried at this minimum 
height for the entire construction, but an examination of Fig. 6 will 
show that it is only p with a slot-rail of about 4in. high, 
which is only practicable with asphalt paving. 

It may not amiss to say à few words about the switches, be- 
cause in practice they are responsible for most of the interruptions. 
in service. А misplaced switch has the result of guiding the car in 
one direction and the plough in another. The latter can become 
twisted in the conduit in a variety of ways, but with the too sure 
result of interrupting the traffic for а time, which, ia the author's 
experience, may vary from 15min. to 2 houras. This bare statement 
is sufficient to demonstrate the necessity of so designing the switches 
as to reduce to the strictest minimum the possibility of such accidents. 

There are two distinct cases to be considered. The first is where 
the track is alone switched, the slot being continuous. Fig. 11 isa 
5 view of such a switch for a centre-slot construction. 

ig. 12 is a sectional view of a counter-weight mechanism which 
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can be adjusted to close the switches automatically, so that the track 
should be always open for the passage of the cars using the conduit 


this statement. Fig. 17 is a view of a slot-switch operating 
mechanism. With one movement of the handle the three tongues 


track. Fig. 13 is a section of the same mechanism for the case of а | are thrown in unison. For a dense traffic it is advisable to put a 


side-slot conduit. This precaution should always be taken, but it 


switchman at such slot-switch points, to reduce to a minimum the 


may fail. When this happens, it is usually due to something solid. oe of accidents and of interruptions of service. The author feels 


having fallen into the switch, and in consequence the tongues fail 
to return to their normal position. In the case of the centre-slot 
construction, the danger of an accident can be avoided if the ploughs 
are hung on slides, which permit their travelling р асгова 
the car. If the ends of these slides are left free of all obstruction. 
from the truck or otherwise, the plough will drop off when the car 
has reached a certain distance on the wrong track. But the motor- 
man generally perceives his error before that occurs, and simply 


Fie. 16.— DEFLECTION OF SipE-SLoT TO CENTRE-SLOT, PARIS. 


etops and reverses the car, with the result of no interruption worthy 
of mention. Even in tke worst case of losing the plough the car is 
simply *' dead," and can be uis in by the succeeding one. À tra 

should be placed conveniently at each such switch во that the ploug 

cah be taken out with ro lcss of time. If the accidents are only 
of ibis nature, they are not worthy of any serious attention. But in 
the case of the ordinary side-slot conduit, this result cannot be 
attained. The tongue there in one position covers the slot. In case 
of а false a of the switch, an accident will happen which 
almost surely must result in a serious interruption of the car-service. 
To avoid this difficulty, the author suggests that before the switches 
are reached, the slots should be deflected to the central position. 
Figs. 14 and 15 show how it may be accomplished. 


Fic. 17.—Tramway AND CONDUIT SWITCH, PARIS. 


In the second case, with a slot switch, the slot-tongue is a necessity. 
The author recommends for the side-slot conduit the same deflection 
of the slot to the central position. This serves the purpose of bein 
able to avoid the side-alot slot switch, the constructional difficulties 
of which were enlarged upon in the first part of the Paper. The 
danger of an accident with this switch is limited to the case where 
the point of the slot-tongue is directly in the slot. A “head-on” 
collision can then take place. But if the tongue is not thrown in 
the same direction as the track tongues, the same slight interruption 
may happen as above explained, providing of course that the system 
ot plough slides there mentioned is in use. Fig. 16 shows the case 
of a side-slot conduit deflected to the centre of the track at a slot 
switch. There are no mechanical or electrical difficulties in this 
case, the results of actual operation in Paris having demonstrated 


dent that the accidents at switching points will be almost 
negligible if the construction above indicated is followed. 


(To be concluded. ) 


NOTES ON WIRING RULES.* 


BY F. BROADBENT. 


It is well-nigh impossible, now-a-days, to read one’s daily т, 
weekly technical journal, or monthly magazine, without fading 
some reference to the decay of England as an engineering nation. 
America is held up to us, Germany is preached at пя, and Japan is 
dangled before us as reminders that we are being left hopelessly 
behind, and that speedily, whilst statistics are compiled with a zest 
worthy of the cause to support the alleged facts Among these 
prophets of, evil are all sorts and conditions of men, from statesmen 
to politicians, from scientists to amateurs, from scholars to news- 
paper correspondents, nor are there lacking councillors and guides 


_to inform and direct us into the ways of safety. | 


| of “standardisation.” 


rsists, the cry 
This cry has “caught on,” and its ever 
increasing intensity is drowning all other cries. ‘‘Standardise at 
all costs; let not wholesale ecrapping deter you; standardisation 
means repetition, and repetition means cheap production ; heed not 
that repetition begets tradesmen rather'than professionals, slaves 
instead of free men. Count all these things as nothing—simply 
standardise.” Such is the burden of the cries that reach us; and 
there is some danger of standardisation being ret up as a fetish, for 
а kind of golden calf worship, the effect of which will be to stifle 
invention and scientific research, and instead of hastening will 
impede the march of progress. 

y the time be far distant when “ wholesale scrapping” should 
be looked upon as virtue, or when the true spirit of progress and 
research shall be eacriticed upon the mean altar of a cast-iron 
standard. Between such a state of things and that in which there 
is absolutely no recognised standard—a state whereevery man isa 
law unto himself—there exists a] wide gulf, both extremes being 
equally unsatisfactory. No right thinking man can or will den 
that uniformity of general principles, that is to say, method, is 
absolutely essential for the successful and economic prosecution of 
any industry, and that anarchy is just as fatal in the industrial as 
in the social sphere. 

Probably no industry in this kingdom was ever so hampered and 
harassed by rules and regulations as is the electrical industry at the 
present time, and the very people who were loudest in their com- 
plaints as to the stringency of the original Board of Trade regula- 
tions, are, now that theee restrictions have been somewhat removed, 
the worst offenders. Rules, however stringent, can be tolerated if 
it be possible to work to them, for at most they but raise prices, It 
is the want of uniformity that is so exasperating and irritating. 

The Phoenix Fire Office, in 1882, issued a set of ** Rules for Elec- 
tric Light Installations," and every other fire office of importance 
has since thought fit to issue a set of rules of its own. As the 
Phwnix rules are copyright, perhaps the other companies tried to 
make their rules as unlike the Phwnix set as possible. As fetia 
this were not enough for the contractors to bear, it has become the 
fashion now for every station engineer to invent a set of rules of his 
own, differing as much as possible from any other known rules, 
which, besides worrying the contractor, must, one would think, often 
deter a householder from becoming a “ consumer,” as he must natur- 
ally think electricity is а very dangerous thing to have in the house 
if it requires such an array of rules and regulations to be complied 
with. Why station engineers take the trouble to issue rules which 
they cannot enforce is somewhat a puzzle Glasgow and Man- 
chester possess powers to enforce thelr rules, and other municipali- 
ties have been urged to seek similar powers. Let them not do so 
by any such “slim” method as the sandwiching of an innocent 
looking clause into a Public Parks Act, nor a Ship Сапа] Act, nor 
yet а Workmen's Dwelling Act, but, until some definite set of 
approved rules is agreed upon, let them do во in such а manner that 
manufacturers and contractors may oppose, tooth and nail, any pro- 
posal that would give unlimited power to every fledgling station 
engineer to make and impose such harassing and iniquitous rules 
as some of those now existing. The only merit which all these 
rules poesess in common is the doubtful one that they are a free gift, 
and cost nothing, Probablyif a price had been put on them, they 
would never have run into a second edition. 

Just two years ago three Papers were read on the d e before а 
meeting of this Institution—by Mr. Crompton, Mr. Wordingham, 


* Abstract of a Paper read before the Newcastle Local Section of the 
Institution of Electrical Engineers, Feb. 11. 


From the babel of voices that reaches us, one cry 
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the electrical engineer of the Manchester Corporation, and Мт; Pigg. 


At the end of а two nights' debate, the following resolution was 
unanimously and enthusiastically carried: —“ That this meeting is 
of opinion that the Institution should take such steps as it thinks 
best to secure uniformity in rules, by pressing on supply companies, 
municipal engineers, and fire offices the advantages of adopting rules 
to be drawn up by the Institution, based on the present ones as a 
standard, with such modifications only local conditions may necessi- 
tate." It was not unreasonable to sup that before two years had 
erpired not only would the new rules have been issued, but that 
they would have been in general use throughout the country. 
Instead of this, however, rules multiply and become more and more 
dissimilar. 

Comparing these rules with themselves and each other, it is soon 

evident how hopeless it is to attempt to standardise anything until 
these rules themselves have been standardised. Take the Phonix 
rules first. "These rules have now run into 30 editions, and had the 
first edition never been issued we should in all probability never have 
heard anything about fire office rules, and should not at this time be 
wasting precious time in discussing them. After reading carefully 
the 39 pages of which the rules consist, one has no more idea of what 
would satisfy the technical officer of the Phoenix Co. than he has of 
the inhabitants of Mars. ‘They are not rules: they are exceptions 
and contradictions. In the 43 so-called rules there are over 50 
exceptions or cases requiring special permission. 
For instance, as regards enclosing conductors, the first part of 
rule 5 reads that conductors in non-hazardous risks should be 
enclosed in “iron or other approved metal tubes” (by which one 
understands that iron is approved), or in other approved fireproof 
tubes, or in wood casing. In the next paragraph we are told that 
* No tube of any kind will be allowed that is not approved by the 
technical officer of the fire office," which gives the impression that 
tubes generally are not approved, whilst in a later paragraph of the 
same rule we find that a number of conductors may be placed in a 
single iron or steel tube." | 

For the purposes of this Paper it will be more convenient to 
compare the rules and requirements of various companies or corpora- 
tions on specific subjects rather than comment upon the whole of one 
set, of rules after another. | | | 

On almoet every supply the consumer must provide a switch on 
both poles of the mains, but not in every case a cutout or fuse. In 
some rules a fuse is specified, but in others no mention is made of 
a cutout to be fixed by the contractor. In other rules, however, it 
is clearly stated that the consumer must on no account provide a 
cutout. Some rules specify the position in which this fuse shall be 
fixed in reference to the main switch, and in some cases this is fixed 
on the supply side of the main switch instead of on the consumer's 
side. This, surely, is not as it should be, as it is necessary in replac- 
ing а fuse to replace this in live wires which cannot be cut off, 
and in the case of 400-500 volts' supply there is some risk of 
ehock being felt. Not content with specifying a double-pole 
switch, some companies go into details of manufacture and specify 
that the two switches should be rigidly joined together by a con- 
necting link, and also specify the lengths of break and the distance 
between the poles. 

In almost every case copper is specified for conductors. The 
insulation resistance required for cables varies in different rules 
from 300 megohms per mile to 2,600 for vulcanised rubber. In 
some cases other materials may be used by special permiesion. Lead- 
covered conductors are advocated for damp situations in many 
towns, but are objected to in others, notably in Edinburgh. Tyne- 
mouth Corporation specify not only the size, the insulation, the 
density, and the maximum drop to the farthest lamp, but also specify 
that two different colours of wire must be used, viz , red for positive 
and black for negative, though what on earth this has got to do 
with Tynemouth or any other corporation is a mystery. As regards 
the sizes of solid and stranded conductors to be used, the Institu- 
tion of Electrical Engineers’ rule is adopted by a large number of 
supply companies and municipalities, but not all, whilst some com- 

les make no mention of this whatever, and rightly 80; it has 
nothing whatever to do with them. It well known that the Phönix 
Company have from their very first edition specified a current 
density of 1,000 amperes per square inch, and whilst this is a 
fairly convenient rule to work to, it is not pretended by anyone that 
it is at all a scientific rule. The rules of the Institution of Electrical 
Engineers specify the temperature rise permissible in conductore, and 
ive a table of currents and sizes corresponding with this rule 
The London, Liverpool, and Globe Insurance Companies, who have 
certainly the best rules in existence, both from a practical and a 
scientifie standpoint, and rules, as to the interpretation of which 
there is very little doubt, do not specify the temperature rise for 
conductors, but give a varying density for incandescent work, and a 
different scale for arc lamps, motors, heating, &c., for which the 
current density is to be lower. The reason, of course, for this is that 
there is the possibility of the current varying in the latter case, and 
occasionally becoming considerably more than the normal. Very 
few lists of rules appear to take note of this fact. 
$ ‘ad ^ . о} 


Not only is the nature of the casing or tubing specified by supply 
companies ut some even go further than this, and specify the sort 
of nails which must be used: to fix the casing. Liverpool may be 
instanced as one of the companies that go to this extent, and it will 
be found that, besides asking for casing to be painted, they ask also 
that it may be fixed to walls by steel nails of oval section. 


An iniquitous rule, which one is sorry to see in the Sunderland 
list, is found also in the rules of Blackpool and Salford, to the effect 
that the Corporation has the right to demand that the contractor 
shall open joints, take down casing, &c., for inspection, and re-instate 
it at his own cost. The contractor is certainly entitled to compensa- 
tion if no fault be found. 

The first people to really systematise wiring were ship lighting 
contractors. When a ship once leaves port, all repairs, whether 
jointing a damaged wire or merely replacing a fuse, must be carried 
out by the engineers, many of whom may have never been shipmates 
with electric light before, and have to find out for themselves all 
they need to know. It soon became recognised that the simple tree 
system, with its fuses dotted up and down the ship like so many 
limpets, and often quite inaccessible during a voyage, was not the 
ideal-system. A distribution system was devised in which the main 
circuit cable from the dynamo room fed distributing fuse boxes 
placed in accessible positions, and from which circuits of about 
5 amperes were taken, no reduction in the size of the branch con- 
ductors being made between the distributing points and the lamps, 
Five-ampere circuits were fixed upon because a 7/214 stranded cable 
or its equivalent is a very convenient size to use, ana as the average 
lengths of run between the distributing board ahd the lights is not 
great, the extra cost of the wire is more than counterbalanced by 
convenience, the reduction of waste, and the eaving in individual 
fuses (as none are fixed after leaving the distributing centres). | 

This system was soon adopted for land installations, but modified 
of course to suit the different conditions, as it would be very expen- 
sive in the majority of cases to use so large а conductor for single 
lam The average supply station engineer, however, seems to 
think the distributing system was intended for his especial benefit, 
and is trying to insist upon circuits, not of the carrying capacity of 
7/214 conductor, but of 14-ampere circuits in many cases, and even 
less than 1 ampere in the case of Edinburgh. 

On the subject of branch switches and cutouts, and ;small wiring 
accessories, such as ceiling roses, wall sockets, and the like, there is 
a perfectly appalling variety of opinion among the powers that be 
or might we not say, the powers that would be. Manufacturers o 
such appliances must often be at their wits’ end to. decide what to 
Stock and what to scrap, and it is scandalous that they should have 
to make so many varieties of almost every article to meet the fads of 
station engineers when it would pay them far better and enable 
them to reduce prices if they could standardise more, and cut down 
the number of stock patterns. | 

One still sees distributing boards fitted up with a dozen or so 
round type fuses with fluted brass covera, but the tendency is right 
towards the use of distributing boxes containing clip type fuses 
mounted on slate or china. . These, however, raise other pointe, viz., 
that in Blackpool, slate is not permitted as an insulator, whilst in 
many other places, including York, Grimsby, Carlisle and , West 
Hartlepool, fuses with metallic covers are not allowed. Under the 
same set of rules the main switches must also be provided with non- 
conducting covers. It is not obvious why main switches should be 
treated differently in this respect to branch switches; if a metal cover 
is good enough for a “tumbler” switch, in which the working, parts 
are very close to the cover, it is equally good for a main switch in 
which there is a greater distance between the covers and the working 
parts. In Salford and Blackpool, however, sockets, fuses and 
switches must have covers of vitrite or porcelain, or an equivalent, 
whilst in Tynemouth switches in damp places have both covers and 
handles of non-conducting material. 

It would seem to be somewhat outside the province of the supply 
company to specify the position or precise arrangement of individual 
switches, but the Tynemouth Corporation have views on this subject 
which are thus expressed in their rules :—‘ Tumbler switches to be 
on when the handle is downwards.” Now this is a matter that 
neither affects the fire risk nor the conditions of supply, but is an 
argument for uniformity, and on that account the rule is not without 
merit. But other people may also have views on this subject, and, 
if the North-Eastern Railway Co. wire any of their stations or 
premises and became customers of the P bro Corporation, the 
Corporation engineer will probably find all the tumbler switches 
arranged upside down. "The North-Eastern Railway Co.'s rule is :— 
“Switch up, light up; switch down, light down”; and a very 
convenient rule it is. Probably the railway company foresaw that 
an absent-minded passenger might hang his overcoat on a switch 
handle, and, as this would probably switch the light off, he would 
be gently reminded that a switch handle is not a clothes-peg. 

It is not necessary to refer in detail to all the minor differences 
that occur in the various rules. The differences in the requirements 
concerning motors and their regulation, the earthing of motors and 
heating appliances, and the insulation resistance required for a com- 
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plete installation are important, however. According to the Institu- 
tion rules, dynamo and motor starting and regulating resistances and 
switches must be spaced 12in. horizontally and 4ft. vertically from 
woodwork or inflammable material. Thisrule is copied verbatim into 
the Glasgow rules, and is, of course, understood to be embodied in all 
those rules, which are stated to be additional to those of the Institu- 
tion. Notwithstanding this, in many of the rules the figures are 
varied in accordance with the fancy of the engineer for the time being. 
Blackpool rules, after stating distinctly that the rules of the Insti- 
tution are to be strictly adhered to, give the distance as 18in., and 
this distance would presumably раев the Corporation inspector, who, 
however, would prefer to see the resistances hung outside of the 
building! The Edinburgh rule is to the effect that resistances must 
not be fixed on or near woodwork, but should be fixed to brick or 
stone walls, and be so mounted that they stand 6in. from the wall. 
Surely there is no risk of a resistance burning a brick or stone wall 
down! The Liverpool Corporation rules stipulate that resistances 
shall be бір. from woodwork, whilst the Reading Supply Co. specify 
18in., although the Institution and fire office rules are also to be 
complied with. | 

Arc lamp resistances are more leniently dealt with by the Insti- 
tution, although it is not obvious why they should be considered 
lees dangerous than motor resistances. Probably the argument is 
that motor resistances are generally larger than those for arc lamps. 
On the other hand, arc lamp resistances are frequently grouped in 
one place, whereas a motor starting resistance is generally fixed 
singly alongside the motor; so if this be the argument it is not a 
very strong one. 

Now it is pertinent to ask why the Institution rules should be 
more stringent upon a purely fire risk question than are any of the 
fire office rules. Surely the fire offices, with all their experience, have 
fixed a safe limit. Now what are the fire office rules on this subject! 
The Pheenix rules stipulate that any woodwork near a dynamo, 
motor, or resistance, should be protected by fireproof material, but 
no distance is named, The Liverpool, London, and Globe Insurance 
Co. prefer that resistances should be ona brick or stone wall, isolated 
from inflammable material, no distance being stated. The London 
and Lancashire Fire Insurance Co., whilst giving the same distances 
as the Institution rules recognise the absurdity and practical impos- 
sibility of the latter; they realise that in practice neither a dynamo 
nor a motor can be raised 4ft. above the floor (if the latter happen to 
be wood), except in rare cases, во the word “ unprotected ” is inserte 
making the rule read commonsense. Thus: Dynamo to be plac 
Aft. vertically from any unprotected woodwork.” But the obvious 
course is to protect it, so the next rule reads: Dynamos to be 
placed on a sheet of metal of sufficient size to protect the floor 
when fixed on a non-fireproof floor.” The same rule applies to all 
resistances, whether for motors or arc lamps. These rules, whilst 
being based on those of the Institution, are amplified and made 
more definite. The Hand-in-Hand Fire Office requires that 
dynamos shall not be placed within 12in. of any unprotected 
combustible material other than their seating, thus recognising what 
apparently the Institution forgot—viz., that a dynamo could not be 
fixed in mid-air, but must have a seating of some kind. The same 
rule’ applies to resistances. The Royal Insurance Co.’s rule on the 
eubject is practically the same as that of the London and Lancashire 
Company, and these are the only rules the writer has seen which give 
diagrams of connections and photographs of apparatus to illustrate 
and amplify the text. 

It will be seen from the foregoing remarks how diverse and 
eee are the requirements both of the Institution and supply 
rules, and how very wide of the mark they are in dealing with 
simple questions of fire risk. What could be more absurd than the 
rule that all motor resistances should be on brick or stone walls, 
except the suggestion that they should be placed “outside of the 
building.” Imagine for a moment a large printing establisbment, 
employing upwards of 100 motors, each provided with a starting 
switch, and separate regulating switch. It is necessary that the 
starting and controlling switches should be near the machines, and, 
assuming the switches to have on the average 10 steps, it would be 
necessary, if the resistances are placed on the walls, to run at least 
2,000 connecting wires between the machines and the walls. Apart 
from the practical difficulties involved the fire risk from 2,000 wires 
would have aleo to be considered. In Glasgow and Edinburgh only 
four wires are allowed on one tube, so that in addition to the tube 
carrying the supply wires, there would be at least five other tubes 
radiating from each machine to the sides of the building, or say 
about 600 tubes altogether. 

If placed outside, as suggested in Blackpool, the resistances might 
be specially designed so as to form an architectural feature of the 
оош and, as Blackpool, the queen of watering places, is always 
on the look-out for novelties to attract the holiday seeker, this idea 
may be worth developing. Erected upon the roof of the building, 
in the form of an Eiffel Tower, quite an imposing display might 
easily be made of 200 sets of resistances. Coloured lamps and other 
such detaila could be added according to the artistic feelings of the 
resident engineer, | 


Another rule, made only to be broken, is that which limits the 
temperature of the resistance coils of starting switches and arc lamps 
to 212°F., “even if left continuously in use.” Now a starting 
resistance never is left continuously in use unless it is sea to 
act also as a regulating resistance. Why, therefore, should it be 
designed to meet conditions that will never occur, or why should a 
consumer be forced to pay double the necessary price for a starting 
switch? Starting switches are generally so designed that it is 
impossible to leave them in an intermediate position—that is to say, 
in a position in which a current could pass through the starting coi 
And, it is safe to say, that any of the regular patterns of starting 
resistances, of which there are many thousands in use, would burn 
out if the normal motor current were through for, say, 10 
minutes, and most of them would burn out in less than three minutes, 


Many people seem to lose sight of the fact that the function of a 
resistance coll is to dissipate energy in the form of heat, and that it 
would be, if not impossible, exceedingly inconvenient to provide 
space in most cases for the enormous coils that would be required if 
low temperatures are insisted upon. Why, the temperature of 
unprotected steam pipes and connections in central generating 
stations is very considerably higher than is permissible for protected 
resistance coils in the same room by this rule. 

In connection with motor work there are quite a number of rules 
that need standardising. First, is the question of the maximum 
starting current permissible. It is apparent from the rules that the 
distributing mains in many towns are cut so fine that any current 
over 5 amperes suddenly switched on to one circuit is sufficient, to 
disturb the pressure in neighbouring circuits. It does not seem quite 
fair to the motor user that he should have to pay for complicated 
and expensive apparatus for the sole purpose of enabling the suppliers 
to cut down capital outlay in cables for lighting purposes. 


But to come back to the want of uniformity in the requirements. 
These vary from a starting current not exceeding the normal fall 
load current on the City of London mains, down through various 
ee to a starting current not exceeding 5 amperes on the Glasgow 
and some other towns’ mains. Nor are the rules always consistent 
even in the same district. One, the Chelsea supply, a 3 н.р. motor 
may, on starting, exceed its full-load current by 25 per cent, say 
16$ amperes. On the same supply, if a motor exceed 3 H P., its 
starting current must not exceed 10 amperes, nor increase in steps 
exceeding 5 amperes each. On the Manchester supply no motor 
must take more than 10 amperes when first switched on, nor increase 
in steps exceeding 10 amperes On the same circuit a 10-ampere 
arc lamp may, on starting, take 18 amperes, and a 15-ampere arc 
27 amperes, whilst an arc requiring normally more than 15 amperes 
must have a graduated starting resistance limiting the starting 
current to 15 amperes, and any additional current to 10-ampere stepe. 
A fair proportion of the rules call for a mechanical device or over- 
load cut-otf to prevent too rapid starting. Any irt overload 
device would fail to pass the Manchéster test of pushing the starting 
switch suddenly over all the contacts to “full on," as the current 
will considerably exceed the limit before the inertia of the knock off 
permits the switch to break circuit ; nothing, therefore, but a slow 
motion gear will meet the case. But, when all the above conditions 
have been complied with, nothing can prevent the motor current, 
during normal working conditions, from continually varying throu 
far wider ranges than 10 amperes. А motor driving a printing 
machine will not only suddenly fall from fullload current to zero, 
but will at times actually fall beyond this, and act as a dynamo and 
put current back into the mains, owing to the inertia of the machine 
connected with it. A motor driving a pair of cotton-spinning mules 
will vary instantly from light load, say 10 amperes up to 200 and 
and then quickly fall to 40 amperes, and then back to light load, and 
will repeat this cycle every few seconds. A motor driving a heavy 

laning machine may vary between 30 and 90 amperes every 
fn seconds, yet in both the latter cases the starting up could comply 
even with the Glasgow conditions, as the motor would start on à 
loose pulley. Or, take the case of a newspaper printing machine 
absorbing 50 н.р. It must be possible to stop the machine instantly 
from any part of the machine, and it is not obvious why starting 
should be more detrimental to neighbouring lamps than stopping. 
To the unitiated it would seem that the opposite is the case. 

Without referring to the question of insulation resistance, with 
which subject, Mr. Pigg has dealt so exhaustively, the writer hopes he 
has said enough to awaken in the members some sense of the 
need that exists for one definite and comprehensive set of rules, rules 
which shall be self-luminous, needing no interpreter, rules that the 
wayfaring man, though a jerry wireman, can understand and work 
to, aud rules, therefore, that may be enforced. Newcastle has ever 
been in the van in the march of progress, and we of this section of 
the Institution must see to it that we Y fibi per the tradition. 
We must aim at being foremost among the sections in every- 
thing that makes for the advancement either of the commercial ar 
scientific interests of the industry with which we are all so proud, 
and justly proud, to be associated. If, by our voice and influence, wè 
can hasten the day when uniformity shall reign, even only in the matler 
of wiring rules, we shall have done not a little to justify our existence. 
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SOME NOTES ON ELECTRIC WIRING.* 
BY GEORGE A. CLARK. 


The existing state of matters in this important branch of the 

electrical engineering industry is extremely unsatisfactory, and the 
object of the Paper is to point out a few of the more serious defects, 
and where possible suggest a remedy. There should be no difference 
in the wiring of a building taking current from the public mains and 
a similar building with the generating plant on the premises. 
Concentric systems of wiring with earthed return, though possessing 
some important advantages cannot come into general use until the 
existing of Trade regulations be modified, and such systems 
will not, therefore, be considered in this Paper. 
, Before conside the various systems individually, it might be 
stated that the majority of faults are due not во much to the inherent 
defects in the system used as to the ud of the proper and 
5 precautions to ensure safety. In meta'-clad systems the 
electrical continuity of the entire sheathing must be ensured, and 
this sheathing must be effectively earthed. To use wood casing in 
wet places, or to use остана cables in the presence of certain 
fumes, or iron tubes in the presence of others, is mer to court 
disaster, while no system 1s proof against the use of defective 
material or careless workmanship. For purposes of comparison the 
following table has been prepared, in which an effort has been made 
to represent by figures the value of the different properties of a 
perfect system, and tbe extent to which these properties are 
realised in the systems under consideration :— 


| | 
Perfect |Screw'd| Simplex Wood 
коре. 'system.| tubes. wi — 
1. Watertightn ess q 20 20 10 20 
2. Safety from internal con- 
densation .................... 10 T 5 | 10 10 
5. Mechanical protection ...... 15 15 10 Ре dex 
4. Certainty of electrical con- 
tinuity in metal sheathing | 15 15 5 15 
5. Accessibility of cables in a 
completed joo 15 5 5 | 2% 75 
6. First сов%........................ 10 5 10 10 10 
7. Ease in making additions ... 5 ss 25. 5 5 
8. Freedom from cutting away | 
in old buildings ............ 5 | 25 5 
9. Difficulty of wilfully conceal- 
ing bad work... 5 2˙5 1 
10. Safety from danger of injur- | | 
ing cables during erection 75 5 5 | 15 15 
Total esses 1000 65 522 75 | 46 


Although it is а most interesting and instructive com parison, it 
should be pointed out that this table is of less practical use, for the 
value of the different properties depends entirely on the class of 
building to be wired, and differs in nearly every case. 

The defects in a system, as a system, may oftentimes be overcome 
without much trouble. For instance, the mechanical weakness of 
twin wiring can be readily got over by passing the cables through 
short lenghe of B barrel, where exposed to injury, by a careful 
arrangement of the tubes in a screwed tube job, or by lining the 
tubes internally with a suitable substance the danger of internal 
condensation may be modified. By the use of special devices the 
electrical continuity of the sheathing in the Simplex system may be 
improved. In one system of twin-wiring now in use a mechanical 
method of jointing is used. The wires, after soldering together, 
are insulated with mica discs from each other and from the to 
апа bottom of the metal box in which the joint is made. Suc 
a joint is electrically and mechanically safe, and as durable as the 
insulation of the vulcanised cable itself, and much more so than the 
ordinary unvulcanised lapped joints, The introduction of a similar 
arrangement in the tubing systems will be a step in the right direc- 
tion. At the present time the use of pinching screws as a method of 
making electrical joints.is increasing. This is a cheap but not a 
reliable method, and should be discouraged, and as far as possible all 
joints should be soldered. 

An installation of wiring should be complete in itself without the 
fittings, and the fittings attached so that they may be taken down at 
any time when painting.or papering, or for cleaning the fittings 
themselves, In twin wiring this has been done. "The conductors of 
the twin cable are soldered to special sockets passing through an 
insulating piece contained in a fitting attachment box, so arranged 
that the end of the cable is hermetically sealed; the fitting is wired 
toa special plug. By this simple arrangement electroliers are as 
easily removed as table standards, and all loose enda of wires where 
fittings are not erected are dispensed with. The wiring is complete 
in itself, and absolutely watertight from beginning to end. 


А contractor carrying out an installation in Glasgow is subject to, 


the terms of the specification prepared by the consulting engineer, 
Abstract of a Paper read last Wednesday before the Glasgow Local 
Secticn of the Inetitution of Electrical Engineers, NS 


The consulting engineer has to frame his иаа то meet the 
requirements of the city engineer's “Conditions of Supply," and 
the city engineer has in turn to conform to Board of Trade ге. 
quirements. Doubtless the consulting engineer, the city engineer, 
and the Board of Trade are all actuated by the same worthy object 
of ensuring a high standard in electrical work ; but the question arises, 
have not important points been sacrificed to secure a questionable 
benefit. Take for instance a switchboard for use in Glasgow. Not 
only has each pole of a switch or fuse to be on а separate base, 
but even the panel to which the two middle wires in the three- 
wire system are connected has to be divided. The advantages thus 
obtained are not apparent, but the additional difficulties thereby 
caused in the arrangement and construction of the board are real. 
Electrical engineers have now had a very considerable experience 
of what is required to ensure a satisfactory and safe installation 
at from 200 to 250 volte, and it is surely now time that a 
committee, which might well be chosen from the Association 
of Municipal Engineers, be appointed at once and for all to frame 
definite rules for the wiring of buildings, which rules would 
be officially recognised by the Board of Trade and be univer- 
sally used. The first thing which will cheapen the cost of 
wiring is the standardising of all electrical accessories, and this 
remains an absolute impossibility so long as each city engineer 
and fire office superintendent is the author of his own regu- 
lations. There is surely no reason why a fuse has to be 
twice as long in Edinburgh as in Glasgow, or why, if fuses in 
veiling roses are dangerous in one town they can be considered 
safe in another. It being once definitely decided that a certain 
fuse be lin., 2in., or 3in. long, that ceiling roses are to be made 
with fuses or without, that switches are to have porcelain or brass 
covers, manufacturers will be able to produce accessories in larger 
quantities at cheaper rates, Wiring systems can be perfected in detail, 
and contractora will be able to keep a stock ins of а museum. 
With the exception of incandescent lamps and motors, it is possible to 
standardise all other accessories. When this very desirable change has 
been accomplished the duties of the consulting engineer will be greatly 
modified. It will then be necessary for him only to select the system 
best suited to any particular case, specifv the additional precautions 
necessary, prepare the scheme of distribution, satisfy himself as to 
the quality of all materials used, and see that the work of erection 
is properly carried out. It is surely not necessary for consulting engi- 
neers to epecify the maker of the various accessories to be ied. The 
practice of manufacturers’ ts approaching consulting engineers 
with the object of eden d eir products specified to the exclusion 
of all others is one which ought to be discontinued, and manufao- 
turers only ought to deal with contractors, who are the purchasers. 


А consulting engineer having selected а system, prepared a 
scheme, . and арго! of the material to be used, and: 
superintended the work of erection, the responsibility rests with 
him, and it is hardly fair to the contractor to withhold his profit for 
a year in case something should go wrong. If it be necessary that 
something be withheld, might it not be better that this something 
be the consulting engineer's fee, and that out of this any necessary 

irs be made. "This would probably raise the standard of 
electrical work, resulting in the engineer paying more attention 
to the details, and giving more personal attendance to the work, as 
well as discontinuance of the very dangerous practice of always 
accepting the lowest tender, however disproportionate to the other 
prices it may be. Contractors in general will not object to a 
reasonable sum, вау 23 per cent. on the contract sum being withheld, 
and to such terms most of their sub-contractors would be perfectly 
agreeable. The common practice, however, of withholding 10 per 
cent, of a contract for twelve months might with үч great advan- 
tage to contractors and manufacturers be discontinued, 

Supply companies and fire offices should appoint inspectors to 
examine work duri erection. Too much faith is put by supply 
companies in a final insulation test which, when all is said and 
done, is а very т criterion of а job; and fire offices seem to 
expect that а contractor who has scam & job will, in filling in 
their form, sign as it were his own death warrant. | 

It is now time that architects and measurers desist from pre- 
paring specifications for electrical work, and either employ a 
consulting engineer, or allow the contractors to prepare their 
own specifications. The efforts of these gentlemen are laudable 
in the extreme, but unfortunately the same cannot be said of 
the results of their labours. Architects might, however, render 
great service to the electrician by remembering that his cables 
or tubes require space as well as the pipes of the plumber 
and gasfitter, and by providing for these in his plane. Where 
tubes are used it is particularly important that, for the mains at 
least, straight runs be provided. "There is perhaps no business more 
unnecessarily handicapped than this one in which we are all more 
or less directly interested, and we must bear in mind that to remedy 
the defects and difficulties which :have been pointed out in this 
Paper will requirea very great effort, and there 1s surely no body by 
whom this effort could be more appropriately made than the one of 
which we are memberg, 


. ELECTRIC LAMPS AND ELECTRICO LIGHTING. 


944 


THE ELECTRICIAN, APRIL 12, 1901. 


The Electrician. 


Thez01dsgt Electrical Journal (zrtablished as a weekly Journal, 1861—1878). 


Published every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny 
| Editorial, Publishing and Printing Offices, 

1,2&3 SALISBURY COURT, FLEET ST., LONDON. 
Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON 


АЦ Letters relating to Subscriptions, Advertisements, and other business matters 
should bs addressed to the Publisher THIN ELECTRICIAN,” Salisbury-ecurt, 
Fleet-stvect, London, Е.С. Cheques and Money Orders should be mads 
Payable to THX ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed ‘‘ Coutts and Со.” 

All Editorial letters to be addressed to THe EDITOR. 


All letters for insertion in THIN ELECTRICIAN, or containing questions 
must be aniad by the name and address of the writer as evidence of 
008 faith, No notice whatever is taken of anonymous communications, 


"THE ELECTRICIAN" ts pub ished every Friday "t in time for 
morning mails, It is on sale at the railway bookstalls throughout the 
Kingdom on Friday morning, and can be obtained of ali Boohsellers and 
Newsvendors ; ov direct from the Publishing Offices, as above 

Subscription Rates.—The Rates for Subscriptions to “THz ELECTRICIAN! 


are as under: YZAR .— HALF-YEAR QUARTER | Post free, 
United Kingdom 96504. ... 13& 64. .. 7504. payable 
Postal Union TTE 908. 0d. amo 168. Od, om 85. Od. in vance, 
New Volumes of ** THE ELECTRICIAN" commence in April October. 


"THE ELECTRICIAN” offers exceptional advantages to Advertisers, It has 
dy far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is antesd. 
Advertisement Rates, &c., forwarded on application to the Publisher. 
TRADE ADVERTISEMENTS intended for the current issus must reach the Office 
not later than First Post on Thursday. Renewals of expiring advertisement 
. orders and alterations to standing advertisements must bein Publisher’ shands 
_ by Wednesday. Wrapper Advertisements by Wednesday morning. 
OFFICIAL ANNOUNCEMENTS, AUCTIONS, a SMALL ADVERTISEMENTS 
accepted up to 6 P.M. on Thursday. 


ELECTRICAL BOOKS AND PUBLICATIONS. 

Ail. Books, Newspapers, and other кон can be ordered. direct of 
“Tue ELECTRICIAN” Printing and Publishing Company, Limited. The 
“н *! ELECTRICIAN" SERIES of Standard Electrical Works at present 
consists of — 

EL CAL TESTING FOR TELEGRAPH ENGINEERS. 
ELTON YOUNG, M. I. B. I. Price 10s. 6d., post free; abroad 11s. By J. 
THE STUDENTS’ GUIDE TO SUB CABLE TESTING. 

. Messrs. Н. K. C. FISHER and J. C. H. DARBY. Price ба. net; abroad, ба. 84, 

BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 

; tgen Ray work, and a chapter giving Practical Hints” on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS. By W. О. Funn. 


Prioe ба free, 

LOCALISATION OF FAULTS IN ELECTRIC LIGHT MAINS, By F. О. 
RAPHAEL. Price 5s. st free. 

MOTIVE POWER ARD GEARING, By E. Танмілтт CAzTNR. Price 


- 198, 6d. t free. 
zung Е CABLE LAYING AND REPAIRING. By H. D. Wuxm- 
N. 06 О [] 
ELECTRICAL LABORATORY NOTES AND FORMS сосет аза 
Айүаловй).. Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed 
E MAGNETICTHEORY. By OL Heavisipm Vol. I. Price 
12s. 64; free 18s. Vol. II. Price 1%. 64.: free, 1 
THE ALTERNATE CURRENT TRANSFO 
‚ © PRACTICE, Dr. J. A. FLEMING. 
ELECTRIC |. NEW ED a 
THE UTILISATION OF INDUCED CURRENTS. Price tes. Bw. free, 
. : FLEMING, M. A., D.8o., F.R.S. New Edition. 98 original Tues А-н, LA 
MAGNETIC INDUCTION IN IRON AND OTHER METALS. By Prof, 
J. A. EWING, M.A. New edition. Price 10s. 6d., post free; abroad 11s. 
ELECTRIC MOTIVE POWER, By A. T. SNELL. 10s. 6d. post free, 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretiea! 
and Practical) By Dr. GEORGE GORE. Price 10s. 6d.; post free. 
ERE CHEMISTRY. By Dr. Сковов Gorm. Price 2a., post fres. 
PRACTICAL NOTES FOR ELECTRICAL STUDENT Kann 
and H, D. WILKINSON. D UH *. By A. N T 
DREUN ARMATURES AND 00 ATORS (Theory and Praetiee). By 
THE IN 


WEYMOUTH. Price 7s. 6d. 6 free. 
i AND ITS MANUFACTURE, By Gusur 


ANDESCENT LAMP 


RAM. Price 7s. 6d., Bx 
A POCKET BOOK OF CTRICAL ENGINEERING FORMULA. By 


W. GEIPELand Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad Bs. ; 


" THE edition 1101 in P" wecks. In v 
2d. each; strong cloth 2s. 6d., post free м, 20тен и, 


9з. 
ers 2d. free 
WIRELESS ThrkoRALRY. SIGNALLING ACROSS SPACH WITH IRES 
BY тэ. Д =. By Dr. O. J. LobGR. New Edition. Trlos (эн a 
А DI LAW OF. TRIO LIGHTING, ELECTRI 
TELEGRAPHS HOMES. To. A. С. Стив Ната 


TRACTION 
B.A. To February, 1901. 88. 6d., P free. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES. By Franow 
JEHL. Price 10s. 345 free. 
THE MANUFACTU OF ELECTRIC LIGHT CARBONS, A Practica] 
Guide to the Establishment of a Carbon Manufactory. Price ls. 6d, free. 
THE STEAM ENGINE INDICATOR AND IND RAM 
Mdited by W. W. BRAUMONT. Price 8s. 6d., post free. отара * 


FULL CATALOGUE POST FREE ON APPLICATION. 


“ ELECTRICIAN" SERIES FORTHCOMING BOOKS. 
————————— 


A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORA- 
TORY.—By Dr. J. A. Fremtnc. Fully illustrated. This handbook 
contains descriptions of the most approved methods of conducting 
various electrical measurements and of the apparatus required. 


THE ELEOTRIO ARO.—By Mrs. Аүвтон. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important results of recent research. 


PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 


SECONDARY BATTERIES.—By E. J. Wans. Fully Illustrated. The 
оа in this yis will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators, 

“THE ELECTRICIAN” WIREMAN’S POCKET-BOOK.— Edited by F. C. 
RAPHAEL. “ The Electrician " Company will shortly publish a valuable 
poc Dok for the use of those engaged in wiring work, both external 
and in 


THE TELEPHONE.—By Dang SirNCLAIR and F. O. RAPHANL, 
u————————————— o ————— —— ÓÁÓMÁMÓMB—À— HÓA ND 


WIRING RULES AND THE INSTITUTION. 


„That this meeting is of opinion that the Institution 
should take such steps as it thinks best to secure uniformity 
in rules by pressing on supply companies, municipal engineera, 
and fire offices the advantage of adopting rules to be drawn 
up by the Institution based on the present ones as a standard, 
with such modifications only as local conditions may neces- 
sitate." This resolution was passed at a crowded meeting of the 
Institution of Electrical Engineers over two years ago—Feb. 9, 
1899—after the hearing of three Papers deploring the non- 
uniformity of the various codes of wiring rules enforced in this 
country, and after two long evenings had been occupied bya one- 
sided discussion of them. The same complaint was repeated 
by every speaker: too many wiring rules and too great a 
divergence in the practice each set lays down. Reading the 
resolution after this lapse of time, without the discussion fresh 
in one’s memory, it is not, perhaps, quite clear what the 
meeting wished the Institution to do. It would no doubt have 
been better if the resolution had been in the form of a direct 
instruction to the Council instead of merely a vague recom- 
mendation that the Institution should take such steps as it 
thought best. However, it must not be forgotten that the 
resolution was proposed impromptu at a late hour after 
the discussion had drawn to a close; if it had been put 
forward at the commencement of a meeting and its terms 
carefully weighed and discussed, something better might have 
been evolved. Nevertheless, whether the resolution meant 
that steps were to be taken to press supply companies, 
municipal engineers, and fire offices generally to follow the 
advice of the Institution in matters relating to wiring rules, 
or whether it desired the Council to issue a series of modifica- 
tions of the then existing rules to meet each existing set of 
local conditions, one thing is clear : the desire was that definite 
and immediate action should be taken ; yet, so far, practically 
nothing seems to have been done. A week after this resolu- 
tion was passed the chairman announced that the old Wiring 
Rules Committee had been re-elected. Since then we believe 
that a few meetings have taken place, and that the constitu- 
tion of the committee has been slightly changed, but no result 
has been announced. New fire office rules have been issued, 
new supply engineers’ rules have been imposed, the electrical 
adviser to the Phcenix Fire Office has issued two new editions 
of wiring rules and still closes his eyes to the action of the 
Institution, but the Institution Wiring Rules Committee has 


shown no outward and visible signs of action. The Municipal 


Electrical Association, which also recognises the necessity of 
uniformity, decided to await the next move of the older 
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Institution instead of issuing rules of its own, but we fear its 
patience may soon be exhausted. Wiring contractors are once 
again showing their discontent by reading Papers at local 
sections of the Institution—we publish abstracts of two 
such Papers in this issue; and still the parent Institution 
does nothing. Mr. Вволрвент'в Paper begins and ends with 
plain speaking. What we want, as he says, із “ one definite 
and comprehensive set of rules, rules which shall be self- 
luminous, needing no interpreter, rules that the wayfaring 
man, though a jerry wireman, can understand and work to, 
and rules, therefore, that may be enforced.” He ably criticises 
the existing regulations and defects, even the Institution rules 
do not escape his sharp eye and his test of actual working 
experience. He cries for standardisation and ‘ wholesale 
scrapping of uselessly multiplied codes of wiring rules, and 
every wiring contractor will echo this sentiment. The 
Institution of Electrical Engineers is essentially the body to 
take this matter in hand. It should be easy for a com- 
‘mittee of the Institution, formed of men with an actual 
practical experience in house wiring, to draw up in the form of 
regulations the essential points to be observed in good house- 
wiring practice. Nor should any difficulty be experienced in 
inviting the opinions of the various authors of existing wiring 
rules and issuers of specifications with regard to such a draft 
code, and, after finally perfecting it by making use of the most 
useful suggestions and criticisms, in obtaining the adhesion to 
it of those principally concerned and those who are now the 
principal delinquents. Perhaps the present Wiring Rules 
Committee is so constituted—the names of its members have 
not been published—and perhaps they have already proceeded 
in this way and have nearly brought their labours to a con- 
clusion. Let us hope that things are in so advanced a state, 
and that when the new Institution rules are published the 
principal feature of them will be a list of the various bodies 
which have pledged themselves to accept them as the one and 


only standard. 
E AA 


THE PARIS EXHIBITION.—XVI.* 
(BY OUR SPECIAL CORBESPONDENT.) 


To deal in detail with all the electrical measuring instru- 
ments exhibited in Paris last year would fill a volume in itself. 
Moreover, it would be a hard task, for probably the greater 
number of firms exhibiting instruments were satisfied to place 
them in elegant locked glass show-cases, beside which an 
attendant only appeared at those rare moments when the jury 
of the section was expected to make its hasty round. Other 

exhibits of instruments were frequently combined with exhi- 
bits of loud-speaking phonographs, load-sparking Wimshurst 
machines, toy wireless telegraph apparatus and similar things 
to attract the public, with the result that crowds congregated 
and formed a barrier between electrical engineers and the 
instruments they might desire to inspect. Firms frequently 
complain of the small number of orders accruing from show- 
ing their manufactures at exhibitions, but they forget that 
the mere view of the finely polished brass exteriors of instru- 
ments, whether or not set off with a shower of 12in. sparks 
or the croaking of the latest music hall ditty through a big 
funnel, does not in itself attract purchasers. Those who had 
в technical attendant at their stand during the course of the 
exhibition probably had no causetocomplain. The following 
notes, however, will convey an idea of the nature of some of 
the instruments exhibited, and occasional features of novelty. 
One could not but be struck with the large number of 
instruments shown for testing iron—in fact, Continental 
makers have directed their attention largely to the design of 


Previous articles appeared in The Electrician of July 20 and 27; 
Aug. 5, 24 and 31 ; Sept. 14 and 28 ; Oct. 5, 12 and 26 ; Nov. 2, 16 and 30, 
1900; Jan. 18 and Feb. 1, 1901. 


such instruments in recent years. Ав, however, we are во 
well served in this country with Prof. Ewing's instruments of 
this class, it is needless to go into the detail of the forei 
types of permeability and hysteresis testers here. The 
different types of ‘‘ permeameters” and hysteresis meters 
exhibited by the firm of J. Carpentier were among the most 
interesting, and also the Du Bois magnetio balance made by 
Messrs. Siemens and Halske. | 

Considerable attention was paid by Continental visitors to 
the Kelvin instruments exhibited by Messrs. James White. 
The majority of these were of the patterns already well-known 
to the majority of our readers; but it was, nevertheless, inter- 
esting to see a collection of practically all the measuring 
instruments made by this firm. Among their newer instru- 
ments were а maximum cutout which could be converted to a 
minimum cutout by the motion of a handle and a three-phase 
wattmeter. The connections of the latter are shown in 
Fig. 107. In its general lines the wattmeter resembles the 
Kelvin single-phase engine-room wattmeter. It contains, 
however, two sets of fixed coils, mounted on the opposite side 
of a thick vulcanite slab. Suspended inside these coils are 
two sets of movable coils carried on the same spindle, 
the pointer being also carried on this spindle. The onl 
opening in the vulcanite slab is for the spindle. The fixe 
coils are in two arms of the main circuit, and the shunt coils 
are connected across through non-inductive resistances, as 
shown in the diagram. With instruments for low pressures 
these resistances are included in the case, but for higher 
pressures they are separate. 


Fia. 107.— CONNECTIONS оғ KELVIN THREE-PHASE WATTMETER. 


Messrs. Crompton & Co. showed instruments only, and not 
any dynamos or heavy machinery. All the galvanometers, 
ammeters, and voltmeters were of the moving coil type. A 
particularly useful and practical form of d'Arsonval type 
galvanometer, with a pivoted coil and a palladium hair-spring, 
was included in the exhibit, deflecting 1mm. on the scale 
with тусо volt, and also a milliampere-meter of similar 
design. ‘Besides the display of Crompton potentiometers and 
accessories, was also a thermometer consisting of a manganin 
and platinum coil connected to a differential galvanometer, 
and a fine engine-room voltmeter reading from 205 to 245 
volts, with divisions about jin. wide. Another British 
maker was the Cambridge Scientific Instrument Co., which 
was represented by the Duddell oscillograph. 

Messrs. Pirelli & Co. of Milan had a simple but effective 
electrostatic “ kilo-voltmeter ” on their stand, designed by their 
engineer, Mr. E. Jona, to measure directly the voltage on a 
25,000 volt cable, which they exhibited under pressure. A plan 
and section of the voltmeter is given in Fig. 108. A fixed 
plate, A, exerts an attraction on the movable one, B. These 
two plates are enclosed in & cylindrical copper case, M, and 
the whole is placed in a glass cup, V, filled with vaseline oil. 
C is a glass shade, from the top of which the pole P’ projects, 
this being connected to the movable plate by thin metal 
wire D. The apparatus rests on an ebonite stool T, whose 
legs, J, are also of ebonite. Two weights are provided. 
When опе of these, weighing 0:350 grammes, is placed on the 
hook W, one scale division corresponds to 500 volts, and the 
range extends to 80,000 volts. With the other weight, weigh- 
ing 1:400 grammes, one division corresponds to 1,000 volts, 
and a limit of 60,000 volts can be indicated. The principle 
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is of course the same as the Kelvin kilo-voltmeter, but the 
instrument is more compact, taking up much less space, and 
it differs from the Kelvin instrument by having both plates 
insulated and by the surrounding of the plates with oil. 

The 25,000 volts was produced by step-up transformers 
from the exhibition high-pressure three-phase mains, the cable 
shown under pressure being a three-core 3 x 20 sq. mm. cable 
intended for 80,000 volts pressure. As seen in Fig. 109, 
the cable is insulated with rubber and impregnated paper and 
jute. Around the copper comes a layer of indiarubber, over 
which are alternate layers of jute and paper, and the three 


Fic. 108.— PIRELLI & Co.'s ELECTROSTATIC VOLTMETER. Scale: 2in. = lft. 


cores thus formed are laid up and covered with some more 
jute and paper overall. Next the cable is dried and impreg- 
nated in à vacuum, as is done with paper cables, and is lead- 
covered and armoured in the usual way. The rubber, I was 
informed, is of special constitution to withstand oils and the 
various treatment to which it is subjected during the manufac- 
ture of the cable. | 

To show to the sceptical public that this pressure was 
really produced and was employed to charge the cable, two 
expedients were adopted besides the volimeter already de- 
scribed. One was a glaring signboard of 400 incandescent 


lamps in three series, star-connected on the three-phase mains. 
These were mounted on an insulating base of ebonite and a 
simple device was employed for short-circuiting any lamp 
that burnt out. The two wires leading to each lamp had 
а piece of silk-covered wire wrapped round them. Normally, 
when the lamp was burning, the voltage across its terminals 
was not sufficient to spark through the silk covering of this 
extra wire, but as soon as the lamp burnt out, the full pressure 
became applied to the thin silk coverings and these burnt off 
leaving the lamp short-circuited by the wire which had thus 
become bared. The other device to show the high voltage was 
Prof. Arno’s pretty experiment of a paraffin block which 
rotates when placed in the rotatory electrostatic field produced 
by three segments charged with a high three-phase voltage. 
Other Continental makers seemed to follow more or less the 
same rule as in this country for radial thickness of insulation. 
For instance, the 5,000 volt three-core cable inade by the 
Société des Téléphones for the Metropolitain railway, and 
shown at the exhibition, had three 180 sq. mm. conductors, 
each with 68 mm. radial thickness of paper and jute insulation. 
These cables had a diameter of 63mm. under the lead and 
were double-lead-covered and steel tapearmoured. Two other 
exhibits of Messrs. Pirelii & Co. may be mentioned. One was 


impregnated 
Paper and Jute 


Jute” DTE ., Special 
“Rubber 


Fia. 109.— PirgLLI 50,000-Уот Тнввк-РнАвк CABLE. Scale: Half-size. 


a vulcanised rubber cable with a coating of tin-foil over the 
copper in place of the usual tinning, and the other a sample 
of some extremely thin ebonite which was as flexible as cloth 
and would seem to be adaptable to many usefal purposes for 
insulating. 


ELECTRICITY WORKS ACCOUNTS. 


Oxford Electric Со. (144.). 


If due allowance be made for the adverse effect of the higher 
coal prices, the accounts of the Oxford undertaking for 1900 
indicate a distinct general improvement on the resulta of the 
preceding year. What was, considering the position of the 
place, the moderate fuel cost of 0:634d. per unit in 1899 was 
increased last year by 0:126d. per unit. Notwithstanding 
this increased expenditure, however, the generating costs 
were, a8 & whole, reduced. Unfortunately, there was a much 
greater expenditure in maintenance of mains, which more 
than neutralised the improvement effected in the generating 
and management expenses. 

The high repairs expenditure at the station continues to 
mar the aggregate generating and works cost figures. It is, 
however, а very promising sign to find this item of repairs 80 
much improved. 

With the total costs per unit remaining practically constant 
it is natural that a reduced tariff should be accompanied by a 
diminished return on the capital involved. The dividend of 
D per cent. was repeated, but the allocation to the reserve and 
пена. of plant account was only £250 as against £1,000 
in 1899. 

The years output was 18:4 per cent. above that of 1899, 
the load-factor was 11:8 per cent., and the increase in the 
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OXFORD. CAMBRIDGE. 
Undertaking Worked bg a= == = =u am um an an m | Oxford Electric Co. (Ltd.) Cambridge Electric Supply Co. (Ltd.) 
Date of Commencement of Bupplg. == = = == = June, 1892. November, 1892. 
System of Supply ————— 222 | High-press. continuous-current transformers. || Alt,-cur. trans. sub-stations and house trans. 
Chief Engineer . =o o те ^m o0 — 2 P. J. Rea. John H. Barker. 
YEAR ENDED DEC. 31, 1899. | DEC. 31, 1900. DEC. 31, 1899. DEC. 31, 1900. 
QUANTITIES— 
" sold to consumers em em cmm s m m um m ꝙ „ 580,489 451,408 297,204 844,790 
11 sold for public lighting, — un oo as ан ооо 46.231 f 46,291 1,188 1,535 
„ Used on work. 2 ' 175,552 11,517 11,1107 
UNITS SOLD PER 8 C. F. LAMP CAPACITY nn ne ce == == 217 181 182 12:2 
Maximum supply demanded L 480 kilowatts 468 kilowatts/ — 456 kilowatts 
Number of pu n -L 52 аго, 48 glow 32 are, 40 glow 1 are 1 are 
Number of consumers 22 500 600 430 
Connections to mains in 8-c.p. lamp - 29,538 33,338 28,123 31,320 
CAPACITY OF PLANT IN 8-0.P. LAMPS llo 19,700 26,700 16,400 , 
OAPACITY OF PLANT IN KILOWATTB „e su == ax = ee oe 630 855 525 
Per kilowatt Per kilowatt Per kilo Per kilowa 
OAPITAL— Total. | capacity. | ТОМЬ | "Capacity. | ТОМЬ |" Capacity. | Total |" Capacity. 
AUTHORISED (TOTAL) cee 222222 150000 | £238 12150000 | £175 5 ae — эе 
Loan (Inclu benture charges) ы == == == == == — — — — — — — - 
RECEIVED (TOTAL) me mm m ----------—-—| 95200 151 | 100500 | 118 57572 | 110 62,025 66:0 
Loan (including Debenture — ——— | 45,200 71:8 50,500 591 — — = — 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) —... | 51800 87:0 ed — 42, 428 80˙8 37.975 40:4 
Share (unissued) — == =m =. sm =m =m am wm sm am a n a 50,000 79:4 50,0C0 58:5 5,710 11°0 5,770 6:14 
Share (uncalled) „e em sm sm == an am an am am am am s os &m — ы RAE == 56,658 69˙9 32,205 545 
REPAID (TOTAL) —— — . — 22 usn ete — — — — — — — — -—— 
RESERVE OR SINKING FU m2 — <= — ы d а es = 
EXPENDED (TOTAL) mm sa ss mm mms +o mm mmn ome umm mm mm 95,682 152 101,210 118 59,185 113 730 
Lands and bulldings © 2 ss =.» «s 2 7,585 12:0 7,585 8:87 11,267 21:5 126 
Plant . 47,1884 749 49,179: 57:5 26,715 50:9 35˙8 
Hains „% 36,558 58˙1 59,596 46:5 19,572 56'9 257 
Miscellaneous — 49 — 2 — — — —ü— 0 4,551 6:91 4,861 5°69 1,833 3°49 1°35 
BALANCE OF CAPITAL AO000UNT LL Lu um — 482^ -077 — 710? — 083 ~ 1,613% -9 — 6:97 
REVENUE— Perunitsold|| Total. Per unit sold Per unit sold 
ee et эз» 59% ыш» ^ 28,691 6:990d. 6:590d. 
Revenue from supply se cee oo. == mes 9,711 54624, 4*985d. 1,116 6'205d, 5'606d, 
" moters, &0, «m emun um am um ces amis: anm am am 186 0°1054. 0˙109d. 348 0°280d, 0°263d 
" public lighting 2 TIT P Rm 475 0°267d. 0.2254. 18 0°014d. 0:015d 
" sale of lamps, &0, 2 «m am an am am am 2 25 0°014d. 0°090d. — — 0:0034d. 
Р miscellaneous sources . 286 0:161d. 0*0304. 612^ | 04924 04014 
EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS ll san san tt | 25,970 2:965d. 3'000d. 779 50404. 2"145d. 
WORKS COSTS... ..... — оно CN ODO GND GED 0 6 5 о aD aD а ‚67 2:065d. 2:126d. 2,710 2:180d. 1:994d. 
Generation of eleotrioity ————————————— | 3,428 1:930d. 1:8514. 2,635 2:104. 1:9394, 
Fuel (including cartage, &.), „-v 1,126 0°634d. 0°760d. 1,256 1:010d. 1'014d, 
Oil, waste, water, store 162 0:057d. 0:063d. 182 0:146d. 0:161d. 
Wages ab station „e ccs su om am am am am om am am am am am 878 04944, 0°469d, 806 0:648d, 0*536d. 
Repairs and maintenance at station =. == == == 1,321 0°743d. 0:5594, 391 0°315d. 0:228d. 
Distribution of eleotrioity ————-—-—-—-—-—-—-— 244 0*13?d. 0:276d. 76 0*060d. 0*056d. 
Wages. ———————— 179 0°101d, 0°0764. 75 0°069d 0°056d. 
Repairs, renewals of mains, &0, «= =. = «= oe == oe = 64 0°036d. 0°200d. — — — 
Public lighting ee — — eet че —ITm̃ i — — — — = — 
Renewals — ee —— — —— — — M P ч шее HA ee ee es n — — — sou — 
pu МАНТ AND PROPERTY ОНАВ@ЕВ................. 1,06 0 899d. 0:874d. 1,069 0:860d. 07749d. 
TOS „нан онн тан нам пин онн па T TT TT ni — — — — — 
Ront, rates, 2008 «n an an en em am an un an am s0: an an am am ss» 322 0°1814, 0:198а 457 03684. 02754, 
Management ss am am em an em an am em soan un am as om am am ama 1,276 0*7 18d. OH 612 0:4924. Od. 
„„ 0 00 ван „ „„ „„ 856 0'4824. ч 450 0°362d, 0°2974. 
Btation Р &c, — x 2ͤͤ — тыш — — — 55 0'051а, М . > " 
recens deve homer somo pA t e 180 | 01014. 0:0904, 60 | 00484. 0104. 
Law charges, —— o0: am an un anm ow an on eu um am 185° | 0:1044. 0°127d. Л 0°075d. 
mean to mean | / to mean to mean 
FINANCIAL RESULTS— Total. е аа Total fe qud Total. HL Acier Total. . 
WORKING PROFIT FOR YEAR -. . £5416 5'83% £4916 5007 £4,915 9:277 £5,727 8:97% 
Sum carried to Depreciation Fund sms. s ss == ss == 1,000 1 08% 250 0:254% 750 1:41% 750 1:57% 
Sum carried to Reserve or Sinking Fund —— — 238 0:256% 254 0:258% — — — — 
Net interest on loans (incl. Debenture charges) ... 1,742 1:887, 1,966 2:007; 68 0:128% 194 0:304% 
BALANCE FROM LAST ACCOUNT „e. mm — s= sen san wan ++» =n 85 0092% 74 0:075% 124 0:234% 211 0'330% 
Мын AVAILABLE FQR DISTRIBUTION, ёе, „_| 25/73: | 277% 2.656, 2707 38924| 721% | 4.295, 6737 
ORDINARY DIVIDEND PAID DEL — шз — — ST ——— 2 — А 57 — 
PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 49:37 5527; 
Expenditure per kilowatt capacity „e. 222222 £8. 7s. 5d. £7. 18. 6d, 78. 
REVENUE PER KILOWATT CAPACITY 22 £16. 18s. 10d. £12. 16s. 5d, £16. 11s. 0d. £10. 9s. 0d. 
Expenditure per 8-c. p. lamp capacity ..... — o — == 5s, 4d. 4s. 61d. 4s, 714. 2s. 94d. 
REVENUE PER 8-C.P. LAMP CAPACITY „ma sas = = ee oe 10s. 10d. 8s. 24d 10s. 7id. 6s. 8d. 
REVENUE PER 8-C.P. LAMP CONNECTED . —— 7s. 24d 6s. 61d. 68. 2d. 6s. 3d. 
Price charged for lighting, per unit IIMITT 7d. 6d. \ 7d. to 54d d 1 7d. to 53а, { 
Price charged for power, per unit. sa =m +s mu =m uu =m oe 4d. [price 4d ө DIN \ ód. 


Price charged for public lighting ...——....— = sæ sm sæ =æ |£652 per ann. contract By contract | £22. 18+. 6d. per arc 1 £23 per arc per annum 


OXFORD. —REMARKS—a Includes £1,333 on public lamps, £2,965 on accumulators CAMBRIDGE.—REMARKS—a Over-expended, b By cash discounts and sundry 
and £4,339 on meters. б Over-expended. с £48 to insurance, £32 auditing, aud £57 receipts c Includes £26 to auditing, £25 to Insurance, and £52 to law, d After 
“ carriage and carting.” d Inclusive of £52 premiums on debenture st ck. e And deducting £250 written off preliminary expenses, and £150 written off suspense 
in distribution. f Being 4,680 amps. at 100 volts. g Insurance £150, “ carriage aud account. е By discounts. f Sold to the company at 344. per unit (being units used 
cartage £48, auditing £32, and law £27. Л Inclusive of £136 premiums on on works, offices, and workmens' houses). g Auditing £33, law £41,and iosurance £335. 
debenture stock. i Includes £1,333 on public lamps, £2,965 on accumulators, and h After deducting £250 to extinction of preliminary expenses, and £449 to extinction 
£4,787 on meters, | of suspense account. i On maximum demand system (one hour scale), 
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lamp connections 12:9 per cent. The following table shows 
the growth of the undertaking. 


Number of |Equiv. 8c.p. lam Output, Plant capacity, 
Year. consumers. 5 units sold. kilowatts. 
1895 Mo 7,610 105,895 240 
1894 T" 11,206 157,257 240 
1895 225 15,003 207,655 340 
1896 210 19,058 291,640 600 
1897 540 21,564 545,567 630 
1€98 420 25,928 374,033 650 
1899 500 29,558 426,720 630 
1900 600 55,558 483,699 855 


wn ee — —À ————— 


Cambridge Electric Supply Co. (Ltd.). 


In reducing the cost of electricity per unit in the face of 
ihe higher coal prices last year, Cambridge has done very well 
indeed. In fact, the fuel item for 1900 is practically the same 
as in 1899—at the somewhat high figure of 1:01d. per unit. 
This expenditure on coal was in excess of the average, even 
considering the moderate output and the low load-factor of 
9:86 per cent. which obtained last year. The items of wages 
and of repairs at the station present most satisfactory figures 
—indeed, all the items of expenditure, excepting ** Oil, waste, 
water, and stores,’’ show excellent results in the circumstances. 

At 6:6d. per unit the total revenue per unit is high, and we 
should say that the prices for current in force are acting 
prejudically on the rate of expansion of the undertaking. 

Last year the output was 19:8 per cent. above that of 1899, 
while the increase in the lamp connections was barely 
11 4 per cent. 


The following is a list of electric supply works the accounts 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 


Aberdeen (Municipal)......Oct. 12, 1900| Kingston-on-Thames (Mun.)July 70, loco 
Ayr (Municipal) N b 
Bath (Mun ) 


>o oe NO XE 


у un 
. Oct. 6. 1900 Londonderry (Municipal) .. Feb. 16, 1900 


Bournemouth (Company) .. Sept. ss 
Bolton (Munic р tle and District (£o) Oct. 6, 1899 
Bradford pal) ......June 22, 1900| Newcastle-upon-Tyne(Co.) Dec. 14,1900 

Munici —-..May 4, 1900|Newpdrt (Mon.)(Municipal) Jan. 11, 1901 


Bristol (Municipal) ........ Aug. 24, 1900 Northampton (Company) . Oct. 20, 1899 


Bromley (Kent) (Co.) ...... June 
Brompton& Kensington (Co.)Mar. 
ey (Municipal) ...... Nov. 
Burton-upon-Trent (Mun.) April 
Bury (Municipal) .......... Sept. 
Cambridge (Company)...... April 
Canterbury (Municipal) . .. Oct. 
e Orcus (Por 5 
Charing Cross (Company). Mar. 
Chelsea (London) (Co.) Mar. 
Cheltenham (Municipal). . . . Nov. 


15, 1900 Norwich A ә 
15, 1901 Notting Hill ( mpany) = 
80, 1900 Nottingham (Municipal) 

21, 1899 Oldham (M 
98, 1900 Oxford (Company) 


18, 1900 Pontypool (oompany) M BE 


26, 1900 | Portsmouth (Munic 


11, 1901 Prescot (Company) pe 


15, 1901| Preston (Company) ........ 


22, 1901| Reading (Company) ...... 
10, 1899 Richmond (Compan 


8, 1900 Salford (Municipal). 
15, 1900 Scarborough Company) eave 
pal 


18, 1900 St. Helens (Munic 


28, 1900 St. James & Pall Mall (Co.). 


unicipal) ...... F 


..Dec. 28, 1900 
-. Маг. 29, 1901 
.. Sept. 21, 1900 
Feb. 1, 1901 
-. April 18, 1900 


.. Aug. 24, 1900 


88 unici pal) July 
u 


З 20, 1900 |86. Pancras(Vestry)........June 8, 1900 
ап. 


. 
26, 1900 | Sheffield (Municipal) ...... Feb. 
Feb. 15, 1901 Shoreditch (Vestry)...... А 
Dover (Company) ........ April 27, 1900 ,Smithfle!'d Markets, Lond.(Co.) Mar. 8, 1901 
Dundee (Municipal)........ Nov. 2,1900|3outhampton (Municipal) .. Fe. 8,1901 
bourne Kunleipal 2. May 1, 1900 Southport (Municipal) uly 
h (Municipal) . . . Dec. 7, 1900 South Shields (Municipal). . Nov. 9 
(Municipal) ........Aug. 6, 1898 Stafford (Municipal) Aug. 
Folkestone (Company) ....April 27, 1900 Sunderland керы) -e 9, 1900 
16, 1899 


ee 0» @@ as 


a (Municipal)... Sept. 14, 1900| Taunton (Municipal) .. June 
a ord (Company) . Oct. 19,1900 Tunbridge төм un.) . Jan. 
pal еа mei Sept. 21, 1900 Wakefield (Municipal) ....Dec, 
Hammersmith (Vestry) ....June 29, 1900 
mpetead t ... . . . Oct, 10, 1900 | Wandsworth (Company 
Hanley (Municipal) Ju'y 27, 1900 


m 
Hast'gs & St. 
Hove (Company) ..........J 
Huddersfield (Municipal) Aug. 17, 1900 Wolverham 
(Vestry) =o oo 2. N 


Long-distance Telephony. — Telephonie connection has 
recently been effected between Berlin and Bordeaux, via Paris, 
a distance of 1,200 miles.—Nice, and probably other places on 
. the Riviera, will be put into telephonic communication with 
Paris this month. 


SOME NOTES ON POLYPHASE SUB-STATION 
MACHINERY.*. 
BY A. C. EBORALL. 
(Continued from page 909.) 


The running performance of synchronous (motor) machinery 
depends so much upon the variations in the velocity of the power- 
house engines during a revolution, and upon the cscillations set up 
by the engine governors, &c., that if these variations or oscillations 
exceed certain well-defined limits it becomes impossible to operate 
the sub-stations successfully. That this must be во becomes clear 
when it is considered that every variation in the supply frequency 
(during an engine revolution) has to be taken up by the sub-station 
machines against their own momentum, with the result that if the 
armatures get accelerated or retarded to any extent from this cause 
hunting is bound to occur, and operation of the plant becomes 
impossible until the engines are working properly. This is a case in 
which the hunting of the converters is due to a well-defined caute 
outside the machines themselves. But although hunting may be 
sometimes cauged in this way, the speed variations in the engines are 
by no means a necessary accompaniment to it, for it may be started 


ts 


l 


8 —— 


"eut" 


Fic. 9.—Combined Damping Coil and Field Coil Support for 725 B. f. p. 
Synchronous Motor. Speed, 212 revs. per min.; frequercy, 50 cycles ; 
periphera! speed, 5,500 ft. per min. 


їп а variety of ways (of which engine pulsation is one), and then 
increased by the action of the machines themselves. This latter case 
—that of hunting on the part of the rotaries when the power-houce 
engines are entirely a н of considerable interest, 

working explanation of what happens in this case is as follows:— 
Let a slight oscillation be sst up between the machines by any little 
bum. that may oczur with the most perfectly designed plant it is 
possible to have, such as a sudden large change in the load, а short 
circuit, or faulty setting of tle brushes on one machine, or an engine 
hunting in the power station (due to a small mishap, &-). This 
slight oscillation is accompanied by a weakening and distortion of 
the field flux of the converter. The mere fact of there being an 
oscilletion implies field distortion, for a fixed point o3 the armature 
during the swing is either a little ahead of or a little behind the trae 
position (corresponding to exact synchronism) it should have at this 
instant. This means that the machine is acting either as a generator 
or motor, taking either a leading or a lagging current from the lines, 
and shifting the diminished field Пих to one or other of the pole 
horns. The armature will now try to follow this change of field 
configuration, taking a large current in the reverse direction in order 
to do so. But this change of current immediately distorts the field 


* Paper read before the Institution of Electrical Engineers, March 14. 
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flux in the opposite direction to a much larger extent, and the armature | wrong times, causing them to start hunting also. The combined 
again tries to swing to the new position. Thus each oscillation of the | effect of the various machines in parallel is to increase the hunting 
armature gets larger and larger, and the field distortion is greater and | originally set up, and if other sub-stations are in parallel the oscil- 
greater, until finally the flux from the poles gets swept nearly entirely | lations may also be taken up by the machines in these, the combined 
away from the pole faces to the ola he 


orns and gaps between them, | effect perhaps even reacting on the generators in the power station, 


Fra. 10.— Front Sectional Elevation of 500kw. Two-Phase Synchronous Motor-Generator at the Manchester Square Sub-Station, London. 
Speed, 212 revs. per min. ; frequency, 60 V per sec.; volts, 1,100/200-250. Constructed by the Electricité & Hydraulique Co., Charleroi, Belgium. 


: 
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Fio, 11. — End Sectional Elevation of Alternating Current Motor of Manchester Square Motor-Generator. - 


causing them te start oscillating also. It is thus obviously necessary 
to provide means of checking the oscillations while they are s'ill 
small, otherwise they will get out of control and spread over the 
whole system, E Mc од 


the machine eventually swinging out of synchronism. During these 
oscillations the converter is acting alternately as generator or motor, 
giving up to, or receiving power from, the other converters in lel 
with it, giving them in this way alternately a push and а pa at the 
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The sparking and flashing over which frequently takes place at 
the commutators of rotary converters when hunting is directly due 
‘to the pulsation of energy, and to the field distortion and fluctuation, 
for good commutation under these conditions naturally becomes 
impossible  'The distortion of the field is really the root of the 
whole matter, and if this is prevented, or reduced to a minimum, 
hunting cannot occur. That the whole magnetic system of a rotary 
converter that is hunting is in a very disturbed state is made readily 
apparent during working. For instance, a spanner held in the hand 
between two field poles is strongly attracted with variable force. 
Аз a matter of fact, even when the machines are working properly 
there is а certain amount of field pulsation, it being sometimes easily 
possible to estimate the speed of the power-house engines from the 
small, quick movement of the pointer of the field amperemeter. 
There are certain conditions of working which tend to cause 
hunting, or which make hunting worse should it be set up. An 
example of the former is difference in the form of the E.M.F. waves 
of generators and rotaries, which is in itself sufficient in some cases 
to start hunting, but such differences are, as a rule, not sufficient to 
give rise to serious trouble On the other hand, machines with 
strong armature reaction, or working much under-excited, are more 
. Jiable to hunt than those with strong fields, because the magnetic 
flux is more readily distorted. For this latter reason it follows that 
over-excitation of the rotaries is & condition favourable to good 
operation. Again, the momentum of the converters should be kept 
as low as possible, for this apparently indirectly assists hunting, and 
in any case impairs the action of any device that may be used for 
damping the oscillations in their early stages. Some engineers state 
| а naning on the part of the sub.station plant is increased by the 
impedance of the lines, but the author has not yet found this, and 
considers that a moderate amount of self-induction in the lines is 
directly beneficial. Capacity in the feeders, on the other hand, does 
appear to have some influence. In practice, however, it is generally 
difficult to separate the causes that assist hunting from one another. 
The main cause will generally be found to lie with the engines, and 
when this is removed, or when the effects of field distortion 
set up by it are neutralised, the troubles generally disappear. 
Synchronous motor generators are far less likely to hunt 
(with a given generating plant and transmission system) than 
rotary converters. This is because there is considerable 
armature reaction in the synchronous motors, which tends to 
damp the pulsations in the armature current should hunting t 
be set up, and also because the field system is fed at a steady | 
pressure, which is totally independent of the pressure at the 
ends of the feeders, But with unsuitable engines synchronous 
motors will hunt badly, the pressure on the direct-current 
tide being practically unaffected thereby, which is a point to 
be noted. The characteristic pulsations in the feeder pressure 
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ing coils produce their effect just where it is wanted—namely, 
between the pole-horns. It is relatively of little use to put dampi 
coils round the pole-pieces. The metal is wanted at the horns of AR 
pole and between the horns of adjacent poles. 

The dimension of the copper strips connecting the poles of the 
motor or rotary can be varied within wide limits without makin 
much difference to the damping action. The losses in them wi 
actual rotary converters are found to vary from 0'5 to 1:5 per cent. 
of the output of the machine, depending upon circumstances. An idea 
of the actual dimensions of damping coils used in practice is given by 
Fig. 9, which illustrates the bronze camping coils, combined with the 
outside cheeks of the field bobbins, for the synchronous motor of the 
500kw. two-phase motor generator shown in Figs. 10, 11, and 12. The 
damping strips bridging the pole-horns of the rotating magnet wheel 
are cut away centrally, partly because the centre portion is not very 
effective, but principally in order to prevent the ventilation of the 
magnet wheel and armature being impaired. As rotary converters 
will hunt upon slight provocation, such machines should always be 
fitted with damping coils, whatever the nature of the engines. They 
need only be used with палыш motor generators when the 

wer-station engines are badly designed, unless lighting is done 
Lom the same feeders. In this case it will generally pay to use 
them. With water-power plants they are generally unnecessary for 
either class of plant. On the other hand, if the engines are very 
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will, of course, occur to just the same extent as with roter 


converters. | 
From what has been said above, it will be seen that to 
ensure the perfectly satisfactory operation of synchronous sub- 
station machinery, two points must be attended to. The first 
is to take great care with the selection and operation of the 
generating and sub-station plant, particularly the former, so 
that the tendency to set up hunting will be as small as 
ible ; and the second is to provide means for getting rid 
of the bunting—that is, damp the armature oscillations in 
their earlier stages—should it be set up. 


Some considerations relating to the design of the generating plant 
will be given later, while regarding the means for damping the 
oscillations a few remarks may be made here. As these oscillations 
are actual speed variations, it is evident that it might be possible to 
reduce them considerably by mechanical means; but the cost of 
devices for this purpose would be out of the question, to say nothing 
of other objectionable features. 
are accompanied by, and intimately connected with, the field distor- 
tion as described above, and consequently if this distortion could be 
done away with, hunting would be prevented. Happily, very simple 
and cflective means are available for suppressing the distortion of the 
field flux. All that has to be done is to fit the synchronous motors 
or rotary converters with “damping coils.” This device, which 
is one of the many excellent ideas in polyphase working which 
heve reached this country from the Continent via the States, 
is of the greatest value in such cases, and rarely fails to stop 
the worst cases of hunting. All that has to be done is to 
bridge the poles of the synchronous motors or rotaries from 
horn to horn by copper plates or strips. These will have the effect 
of wiping out the distortion of the main maguetic flux, and there- 
fore dampiug the armature oscillations, by reason of the eddy 
currents produced in them by the flux due to the large leading and 
lagging armature currents—that is to say, as soon as the armature of 
the rotary or synchronous motor starts swinging, accompanied by the 
field distortion described above, the opposing flux produced by the 
eddy currents in the copper strips blows it away from between the 
pole-horns, and the oscillations are thus damped out magneticall 
directly they commence to form. It will be observed that the damp- 


On the other hand, the oscillations | 
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Fic. 12.— End Sectional Elevation of Continuous-Current Generator ct 
Manchester Square Motor-Generator. 


bad they should be used on the generator field р Лез as well, where 
they will have a precisely similar effect (for the case is sumilar), aud 
will reduce the synchronising current between the generators 
practically to zero. | : 

One result of hunting in the sub-stations is that the current in the 
high-pressure feeders pulsates. As a matter of fact, in accordance 
with what has already been said above, these pulsations occur toa 
certain extent even when hunting is absent, for they are due to the 
inherent properties of the machines. This pulsation of current 
in the feeders, accompanied as it is by corresponding pulsations in 
the pressure, becomes highly inconvenient if lighting has to be done 
directly from the feeders in question. The case might arise, for 
instance, with a transmission and distribution b three - phase cur- 
rents for lighting and power, combined with a direct current dis- 
tribution from sub- stations for the tramways. The remedy, first put 
actually into practice by Mr. Kolben in connection with the electri- 
city supply for the town of Prague, is to insert choking coils in the 


| high-pressure sub-station feeders, these being of the three-phase ty 


with common core fur three-phase working. The output of the 


choking coil in circuit with each feeder should be about 3 per cent. 


of the maximum power absorbed by the synchronous machinery 
connected to il. Thus in Prague, for instance, in one сазе a 900k w. 
sub-station (with 450kw. in reserve) is connected by a three-core 
cable to the power-hou:e 3} miles away, a three-phase choking coil 
of 25kw., having an air-gap adjustable.(by packing pieces) to about 
0:375in., being in series with 1t. The principal dimensions of this 
coil are given in Figs. 13 and 14. The fluctuation in the pressure 


anc actual 
at the sub-station end of the feeder when working-under the worst 


conditions (no load) is about 3 per cent. with the coils cut out, and 
nothing that can be detected when they are in circuit. When the 
coils are in use, the synchronising current between ihe two syn- 
chronous motors of 650 B. H.P. is 8 to 10 amperes with an input of 
60 amperes, and 5 to 10 amperes at full load (100 amperes), but 
when they are cut out the motor synchronising currents are more 
than double. 

At another sub-station 2} miles from the power station, having a 
smaller equipment—-namely, two 180 kw. synchronous motor gene- 
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Fic. 13.— Elevation and Plan of Three-Phase Choking Coil. 
25k w., 50 cycles. 


rators (one as reserve), there is no synchronieing current at all 
between the 260 н.р. motors as long as the choking coils are in 
circuit, The current in this feeder when the sets are well loaded is 
aa steady as it would be if asynchronous motors were in use. | 

The use of choking coils in the sub-station feeders has proved 
to be of the preatest value in Prague, because all the lighting and 
motor work is done from the same three.phase mains, the direct- 
current eub-stations serving only for the tramways. The pressure 
variation at the 900kw. sub-station—that is, on the terminals of the 
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Fic. 14.— End Elevation of ТЬгее-РЕазе Choking Cuil. 


650 B. H.P. nictors—only varies between 2,900 volts and 2,980 volts, 
and does not change with the load, because the synchronisiog 
currents of the motors do not alter appreciably with the load ; the 
excitations of the motors are hardly altered, being 62 amperes at no 
load, and 65 to 70 amperes at full load, the latter figure being 
attained when heavy momentary overloads are expected, such эв at 
holiday times, when extra car services are Luv, &c. 

The town of Prague (250.000 inhabitante) has one of the best 
combined services in Europe. The whole of the very extended lighting. 
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power, and tramway service is carried out from a single power-station 
of 15,000 н.р. ultimate capacity, 5,000 н.р. being now at work. There 
are about 26,000 8 cp. lamps at present connected directly to the 
three-phase mains, as well as 400kw. of public lighting and many 
induction motors, including several of 100 B. H. P.; about 160 American 
type cara are supplied from the sub-stations at 550 volts, the average out- 
put for traction being about 1, 500kw. at the present time. Every consumer 
having more than 16 8 c.p. lamps connected up has the three conductors 
taken to hia premises ; three-phase transformers in street boxes are used. 
in all cases. The declared pressure is 120 volts at 50 cycles, and the 
minimum and maximum pressures any consumer gets at any time of the. 
day are 118:5 volts and 125 volts respectively. "The electric lighting, 
power, and traction services in Prague form a combined municipal under- 
taking of assured financial success, although but recently set to work. The 
transmission and distribution is carried out with three-phase currents 
throughout, with perfect success, balancing troubles (so much feared in 
this country by those unacquainted with the practical working of three- 
phase systems) being entirely unknown. 

Great care has been taken by Mr. Kolben with regard to the 
design of the power-station engines at Prague, as the successful 
operation of such а combined system depends first of all upon their 
good qualities, With regard to governing, they are practically fault- 
less, while the speed variation in one revolution—that is to say, the 
total variation, above and below the mean speed)—does not exceed 
lin 950; the engines are of the triple-expansion horizontal two- 
crank type, rated at 1,000 B. H.P. at 90 revs, per min, the flywheel 
effect* being 17,000 foot*-tons, in order to attain this. 

The use of choking coils in the sub-station feeders may perhaps be 
thought objectionable, on account of the increased losses and pres- 
sure drop brought about by their use, but a little reflection will 
make it evident that this disadvantage is but trifling, and far more 
than counterbalanced by the advantage of ош away with all pulsa- 
tions in the pressure. The full-load loss in a large choking coil is 
not more than about 3 per cent, and the inductive drop under 
usual working conditions, say 4 per cent. With the above-mentioned 
25kw. choking coils, the fullload loss is only 800 watts, and the 
pressure drop 60 volta (assuming the motors to be working at mini- 
mum excitation), and consequently their influence in impairing the 
efficiency or regulation of the system is insignificant. Naturally, it is 
far better to place the required reactance outside the generators than 
to design the latter with large reaction and consequent drop. 

From what has been said above, it will be readily seen that if 
rotary converter or synchronous motor generator sub-stations have to 
be supplied from a steam-driven power station, very great care must 
be taken to prevent oscillations in the relative motions of the 
generators running in parallel, with the consequent interchange of 
synchronising currents. These oscillations can be started by the 
natural variations in the turning moment during the revolution, or 
by the after-effects of a bad parallel, or short circuit, &c., and ere 
assisted by field distortion, by insufficient armature impedance, by 
quick-acting governors, by very heavy magnet wheels, and, of courae, 
by faulty design, such as short connecting- rode, defective steam dis- 
tribution, want of balance, &c. Given well-designed engines, it will 
generally be found that the trouble, when it is present, їз due entirely 
to the governors, assisted by the momentum of the magnet wheels 
and by the attempts of the generators themselves to attain their 
proper phase relations ; the cure for it consists in adjusting the 
governors in such a manner that they are absolutely unresponsive to 
very quick variations in the speed. 

The reason is probably as follows:—If the governors are extremely 
sensitive they will endeavour to compensate for the unavoidable 
momentary speed variations due, for instance, to the steam impulses ; 
as the speed increases during the impulses the cut-off will be earlier, 
while as the speed falls between the impulses the cut-off will be later. 
But the governor will overdo this, as is well known; it admits, for 
instance, more steam than is wanted to bring up the speed, causing 
the engine to accelerate, and vice versa—and in this matter it is 
helped by the momentum of the magnet wheels. What appears to 
happen is that a small relative oscillation of the revolving magnet 
wheels is started from unavoidable canses—that is, it is brought 
about by variations in the turning moment —which would, under ordi- 
nary circumstances, be completely taken care of by the momentum 
of the magnet wheels. Owing, however, to the sensitive governors 
of the engines in parallel the oscillation ja not only kept going, 
but is actually increased by the lag of the governors in conjunction 
with the action of the periodic puffs of steam admitted to the engine 
cylinders by them. Of course, these oscillations of the moving parts 
of the generators cauae phase displacements between the respective 
E. M. F. waves, which may be sufticiently large to cause the machines 
to become unstable. In any case, large synchronising currents will 
pass between the machines, and the oscillations re-appear in the 
sub-stations, starting hunting of the motors or rotaries, as above 
described. 

It is found in practice that the amount of the relative motions of 
the generatora can be reduced to practically nothing if the governors 


* By fly wheel effect " is to be understood the true fly wheel effect (not 
the kinetic energy of the rotating magnet wheel), namely, W x D, where 
УУ the weight of the wheel in tons, and D = mean diameter of the flying 
masses io feet. 
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can be prevented from responding to slight quick changes in the 
speed, and this, of course, is a matter of suitable governor dash- pots. 

ach engine governor should be fitted with а dash-pot of such a 
nature that no alteration will be made in the engine cut-off, unleis 
the force acting on the governor is continued. Obviously the worat 
dash-pot to use is an air dash-pot, and the best a modified form of 
grease dash- pot; on the other hand, if very thick grease is used, in 
order to prevent the governor taking notice of short, sudden speed 
variations, the governor may be rendered so very sluggish that it be- 
comes insensitive to speed variations of a permanent nature, causing 
objectionable variations in the frequency. It would certainly appear 
that something more than an ordinary dash-pot is required, and that 
these necessary fittings for the governors of large slow-speed engines 
might be profitably designed in accordance with the requirements 
for perfect parallel running of the generators. It is a point that does 
not appear to be as well recognised as it should be. 

The fitting of special dash-pots to the engine governors reduces 
the swings of the generator magnet wheels to zero, or practically so, 
by preventing the admission of steam by the expansion valves during 
the periods of swing. It might happen, however, that the remedy in 
a particular case could not be applied for special reasons, and in this 
case the only remaining way of decreasing the amplitude of the 
oscillations would be to use damping-coils between the field-poles 
of the generators. The oscillations causing the phase differences 
between the E.M.F. waves of the various machines are accompanied 
by field distortion, just as described in connection with the sub- 
station machinery, and consequently they can be damped out in 
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The whole question turns upon the frequency employed—at a given 
speed a far better engine is required for high frequency generators 
than for those of low-frequency, as is well known now. With a 
given tvpe and speed of engine, the lower the frequency the better 
the parallel ruuning, because a low frequency implies а smaller 
number of field-poles, and consequently the speed variation in the 
revolution causes a smaller phase displacement between the E.M.F. 
waves of the different machines in parallel, meaning smaller 
synchronising currents and greater stability of running. 

The amount of “cyclic irregularity” permissible depends, then, 
upon the permiesible pose displacement, and this depends, to а 
certain extent, upon íhe nature of the work. Thus, for feeding 
rotary converters, which may be considered as being the most 
unfavourable case in practice, the phase displacement at any load 
should not exceed 2deg.—that is to say, a point on the rotating 
magnet wheel may not differ more than 2/p from the position it 
would have if the rotation was perfectly uniform, p being the 
number of Pos pairs Thus, consider the case of а standard power 
generator of 2,000k w. at 25 cycles and 83 revs. рег min.; the number 
of pole pairs (p) would be 18; the permissible “ cyclic irregularity ” 
must not exceed jth—that is to say, a point on the rotating magnet 
wheel of the generator must not be more than 0:11 of a degree in 
advance of, or behind, the point corresponding to absolute uniformity 
at the same speed. Thus the total “cyclic irregularity” or angular 
variation in this case would be 0:22deg. ; had the frequency been 50 
it would have been 0-11deg. for the same phase displacement of the 
E M.F. waves, necessitating a much greater flywheel effect in this case. 
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Fic. 15.—Tachograms of 1,000 B. H.. Horizontal Engine. Triple expansion; two cranks at 90 degrees; 90 revolutions per minute. 


their early stages by the same means. On very large slow-speed 

enerating sets it is quite certain that it will pay to use such 
damping coils on the generators ; they should be applied as ehown 
in Fig. 7, or in a similar way. 

On account of the bending of the shafts it is of importance, with 
machines of very large size, to arrange the generators in such a 
manner that they are unaffected thereby. Experience with such 
machines shows that, no matter what size the shaft is made, the 
arrangement of the generators outside the engines is not so good 
from the point of view of parallel running as that of putting the 
generators between the cranks, arranging the cylinders (if necessary) 
tandem fashion in order to allow of this being done. With a given 
cyclic irregularity the two cranks should preferably be set at an 
angle of 180deg. to one another. 

With regard to the governing of the engines driving the power 
station generators, in order to be able to distribute the load properly 
this should not be too close. It is in general quite sufficient i the 
speed does not rise more than 2 per cent. when the load is decreased 
suddenly from full-load to half-load, or from half-load to no-load, 
and vice-versa. Of course, this change of speed must not be accom- 
panied by the slightest hunting or irregularity, and the governors 
must control the engines perfectly when the latter are running at no- 
load with stop-valves full open. The question of the permissible 
speed variation in one revolution or “cyclic irregularity” is an 
important one, for to a certain extent it determines the amount of 
metal that must be put in the rim of the generator magnet wheels. 


Of course if the generatora have a larger armature reaction than is 
usual, the репин phase displacement can be greater for the eame 
synchronising current. It must always be borne in mind that with 
T running in parallel one may be ahead and another behing 

y the amount of the maximum ‘‘cyclic irregularity,” во that the 
amount by which the two E.M.F. waves are out of phase depends upon 
twice this—that is, it depends upon the total amount of variation in 
this case ; the synchronising current will be proportional naturally 
to the sine of this total angle of phase displacement—in the case 
taken above, to sine 4deg. 

In accordance with what has been said before, the variation in 
angular velocity during a revolution should be kept within the 
permissible limits with the minimum weight of magnet wheel ; that 
is to say, the desired result should be attained rather by careful 
design of the engines than by very large flywheel effects, If this 
point be attended to, if the governor dash-pots are suitably designed, 
und if the pressure regulation of the generators is not too close, there 
will be no trouble from hunting either in the power station or in the 
distant sub-stations. 

These remarks regarding the governing, speed variation, &c., of 
engines for power work can be concluded with the illustrations given 
in Fig. 15. The *tachograms " a, b and c, are as nearly as possible 
exact reproductions of the records obtained by meaus of а Horn 
tachograph from one of]the 1,000 н.р. engines previously referred to. 
The variations in the angular velocity during the revolution are 
quite clear—the three records represent three different adjustments 
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of the engine тео after the engine and generators had been 
erected. It will be seen that after the governor had been properly 
adjusted, the total variation (up and down) in the speed does not 
exceed 033 of 1 per cent., or the “cyclic irregularity” of the engine 
does not exceed 0715 of 1 per cent. up or down. The Horn tacho- 
graph does not appear to be so well known in this country as it 
should be. It is an accurate and extremely useful instrument, whose 
indications represent with sufficient accuracy what the engine is 
doing during the revolution. This is exactly what the electrical 
engineer wants to know in connection with the commercial problems 


of parallel running. 
(To be continued.) 


MUNICIPAL, FOREIGN & GENERAL NOTES. 
—— — . 
APPOINTMENTS VACANT AND FILLED. 

Salford Electrical committee require an electrical engineer to 
superintend the laying of cables, &c., and also the erection of the 
overhead equipment of the electrical tramway system for the 
borough. Applications to town clerk (Mr. L. C. Evans) by 19th inst. 
See advertisement, . 

Willesden Guardians require a consulting electrical engineer to 
prepare plans, &c., for an electric lighting installation at their new 
infirmary in Acton-lane. An advertisement contains further par- 
ticulars, and applications must be sent to the clerk (Mr. J. Hutton 
Haylor), 329, High-road, Kilburn, London, N.W., by 23rd inst. 

Charing Cross and Strand Electricity Supply Corporation require 
two assistants in the distributing 8 department. Applica- 


tions to * Mains," 15, Maiden-lane, Covent Garden, London, W. C. 
See advertisement. 


An electro-chemist is required to superintend the manufacture of 
electrolytic meters, See advertisement, 


Burnley Corporation have confirmed the appointment of Mr. Henry 
Mozley as manager of the Corporation tramways at £350 per annum 
for the first three yeara and £400 per annum after. 

Mr. T. A. Rose, late managing director of Rore and Bird (Ltd.), 
and subsequently works manager of the Crystal Electric Lamp and 
Rose and Bird (Ltd.) has been appointed general manager of the 
Berrenberg Electric Lamp Syndicate (Ltd). 


Mr. W. W. Vyle has been appointed superiutending engineer of 


the South Wales district postal telegraphs, in succession to: 


Mr. G. N. Partridge, retired. 


Aberdeen.—The Council have received sanction to borrow a 
further £81,000 for electric lighting. The salary of the chief 
assistant engineer (Mr. C. A. Henderson) has been increased from 
£143 to £170 per annum. 

Alleged Theft of Wire.—At the Northern Police Court, Glasgow, 
on Tuesday, Bailie Brechin remitted James Roberts to the Sheriff for 
trial on a charge of having, during the past three weeks, stolen about 
18cwt. of copper wire and l0cwt. of lead. James Paterson was also 
remitted on a charge of having resetted 25cwt. of copper wire and 
l7cwt. of lead, the property of the electrical department of the 


Corporation and the National Conduit Co. The property is valued 
at about £100. 


Barnsley.—The salary of the borough electrical engineer (Mr. 8. E. 
Bastow) has been increased to £300, rising by annual increments 
of £50 to £400 per annum. The salaries of the assistants have been 
increased to £130 and £104 respectively. At the meeting of the 
Council last week, the chairman of the Lighting committee 
(Mr. Brady) said the output of the works during the first year had 
been 200,112 units, or 50 per cent. in excess of what was expected at 
the end of three years' working. They had met all charges, including 
two years sinking fund of £685 a year, only one of which was reall 


chargeable to the past year, and had a balance of £8. Os. 11d. to carry. 


forward. They had not had to draw anything from the rates, and 
were able to reduce the charge for current for lighting. Hitherto 
the charge had been 7d. per unit the first hour and 3d. after. They 
proposed to adopt alternative systems of charging—viz., a uniform 
rate of 444. per unit, or 7d. per unit the first hour and 2d. after. 

Belfast.—The Gas and Electric committee are considering a 
request for a supply of electric current to the extensive works of 
Messrs, Harland and Wolff. The minimum quantity of current 
required would be 2,100,000 units per annum. 


Blackpool.— The gross receipts of the electric tramway department 
for the year ended March 31 amounted to 430, 658, compared with 
£22,590 in 1900. The Tramways committee are hopeful of being 
able to hand over £8,000 or £9,000 to the relief of rates. 


Bournemouth.—The electric tramway between Bournemouth and 
Poole is practically ready for opening, but the proposal to run a 


Sunday service is meeting with much opposition, and the Poole 
Council have decided by eight votes to six to requeat the company 
not to commence running until 2 p.m. on Sundays. 


Brighton.—It has been decided to light electrically the whole of 
the Pavilion proper at a cost of £455. 10s. In the vestibule of 
the King’s apartment an electric stove is to be fitted, costing £6. 10s. 
with a guaranteed consumption of about one unit of current per hour. 


Carnarvon.— Mr. Peterson’s m for a provisional order has 
been refused by the Board of Trade. 


Cheltenham.—At an inquiry last week into the application of 
the Council to borrow £6,150 for electric lighting extensions it was 
stated that up to the present sanction had been obtained to raise 
£122,000 and £110,000 had actually been spent. The present loan 
is to provide additional plant, including two traction generators for 
the supply of energy to the light railway company, and for mains 
extensions. The borough electrical engineer (Mr. Н. Kilgour) stated 
that in 1896, when the works were opened, the number of customers 
was 101, now the number was 490, aud the units sold to private 
consumers had increased from 47,000 to about 300,000. Commencin 
with two arc lamps, the number now was 260, and it was intende 
to bring this total up to 440. The working profits of the under- 
taking (exclusive of interest and sinking fund), showed a deficit of 
£620 on the first year, the next year a small profit, the following 
year a profit of £1,250, in the succeeding year a profit of £2,150, and 
in the next a profit of approximately £3,300. There was no opposition. 


Oolchester.—Additional property for the extension of the elec- 
tricity station has been acquired by the Council. 


Crewe.—The electricity department has received 139 applications 
for electric current, and 94 have been connected to the mains. 
Extensions of the mains have been authorised. 


Derby.—The charge for electric current for power has been fixed 
at lid. per unit where consumers use the maximum quantity of 
electricity for an average of over 50 hours per week. 


Doncaster.—The Corporation have decided to supply electric 
current to the district of Balby at the same price as that charged in 
Doncaster. 


Dudley.— The total capital expenditure to date on the electricity 
undertaking has reached £29,000. For the March quarter 147,823 
units of current were generated, an increase of 108,000 units over 
the corresponding quarter of 1900. Even without any increased 
demaud by the electric tramway company, a revenue exceeding 
£4,000 per annum is assured. The station's plant capacity is 
12,000 8 c.p. lamps, and already about 3,000 lamps are connected. 
Generation expenses for the year to March 31 amounted to £2,910, 
and the receipts were £4,091, showing a gross profit of £1,181. The 
Council have received an offer from the focal tramway company for 
the purchase of the tramway powers of the Corporation, but the latter 
body has decided to retain these. 


Edinburgh.—The record number of applications for a supply of 
electric current was made during the period from March 14 to 
April 4 inst., when an equivalent of 9,252 8.c.p. lamps was demanded 
by new consumers-——7,078 for lighting and 2,174 for power. The 
average number of applications for any similar period was about 
4,000 8-c.p. 

Electric Driving.—Mr. R. S. Blackburn, of Hebden Bridge, has 
recently fully equipped the extensive range of factory premises 
belonging to Messrs. Broadbent Bros. and Blackburn, at Hebble 
End Mill, Hebden Bridge. The building, originally a cotton mill, 
is five storeys high, and all the machinery installed is now driven 
electrically, including hoist, crane, and pump. The proprietors, 
unable to obtain a supply of current from established works in the 
district, decided to put down their own plant, and the work was 
entrusted to Mr. Blackburn. On one floor the third) 80 sewing 
machines are driven by electric power. In addition to the electric 
driving, the whole of the lighting of the establishment is by 
electricity. 

Mr. R. S. Blackburn has also secured a contract for the complete 
equipment of the large bakery belonging to the Hebden Bridge 
Co-operative Society for running the whole of the machinery by 
electricity and for lighting the extensive premises electrically. 


Electric Traction in the Potteries.—The Kinver electric tram- 
way was opened for traffic on Friday last. 

Great Yarmouth.—Pemission has been given by the Council to 
the National Telephone Co. to erect a line of telephone poles to the 
Golf House, on the understanding that the poles are to Ъз hollow to 
provide for their use as sewer ventilation shafts. 

Hackney (London).—Electric current will be available, it is 
expected, by the end of September, and an agreement has been 
entered into for wiring premises at a rate not exceeding 23. per lamp 
installed per annum. 

Halifax — From April 1 the charge for current for lighting has been 
fixed at 4d. per unit to all consumers taking under 7,500 units per 

arter, and 3d. for all above. The charge for power is 21. per unit. 
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Hammersmith (London)— The Electricity and Lighting com- 
mittee of the Borough Council recommend that approval be given to 
the plans of the borough surveyor for a new system of condensing 
plant for the electricity works, involving au estimated expenditure 
cf £10,000. ADR has been made to the Thames Conservancy 
for sanction to the proposed scheme so far as the inlet and outlet 
pipes connected with the new plant come under the jurisdiction 
of that body. The scheme contemplates the substitution of the 
ejector type of condensing apparatus for the evaporative type now 
in use, the future requirements of the generating station песеѕзі- 
tating the erection of plant on a much more extensive scale than 
at present. Mr. A. Н. Preece, the consulting engineer to the Council, 
has reported favourably upon the scheme, by which it is estimated 
a large annual saving will be effected. 


Hampstead.—The new borough Council have fixed the salary of 
the chief electrical engineer (Mr. G. H. Cottam) at £700 per annum. 


Hastings.—Last week the Council had under discussion the 
accounts of the electricity department for 1900. The total annual 
expenditure was £7,987. 1s. 6d., and the borough electrical engineer 
(Ут. L. Andrews) estimated that the generation expenses had been 
increased by £827. 103. by the abnormal consumption of coal, con- 
sequent upon the conditions under which the engines and boilers 
were working during alterations to buildinga. The income from the 
tale of current for private lighting was £8,752. 7s. 4d., and for public 
lighting £2,650, out of a total income of £11,968. Interest amounted 
їо £3,330. 18s. 4d., bad debts £853. 28. 5d., balance carried down 
£818. Os, 8d. The sum transferred to loans and sinking funds 
amounted to £2,306. 4» ld. On the credit side, the balance on 
Dec. 31 was £253. 23. 10d., and to this had been transferred the 
balance of revenue account, £3,980. 183. 7d. The capital expenditure 
to Dec. 31, 1900, was £102,255. 178. 5d. The accounts were approved. 


Keighley.— The electricity works were formally opened on 2a1 
Inst. 


King's Lynn.—On Wednesday, the Mayor (Councillor J.T Savage) 
formally started the new plant at the electricity generating station. 
The extensions comprise two multipolar dynamos with a capacity 
of 120 and 200kw. respectively, each designed for a maximum 
pressure of 500 volts, and coupled direct to vertical high-epeed 
engines of 175 and 280 HFP. The dynamos were asas 
by Messrs. Laurence, Scott and Co., the engines фу Messrs. Belliss 
and Morcom, the boiler, economiser, &c., by Messrs. Yates and Thom, 
the whole extension being carried out under the superintendence of 
the corporation’s electrical engineer, Mr. J. Pilling. 


Kinning Park.—An arrangement has been made with the Glasgow 
Corporation for the supply of electric current on the same terms as 
those prevailing in Glasgow. 

Ladysmith (South Africa). —In their amended estimate, which 
is now before the Municipal Council, Messra. Siemens Bros. & Co. 
offer to put down plant for the electric lighting of the town for 
£5,124. The plant, which comprises two belt-driven dynamos, one 
engine, two boilera, and a storage battery, will have a capacity of 
1,200 8 c.p. lamps. For public lighting, 50 16 c.p. or 32 c p. 
incandescents will be included. 


Leith.—The accounts of the electricity department for 1900 
give the capital expenditure at £41,042. 4s. 10d., an increase of 
47,208. 15s. 9d. during the year. The revenue from the sale of 
current for private lighting (at 5d. per eV and for motor power (at 
154.) was £4,208. 18:. 2d., and from public lighting (£20 per arc 
lamp per annum) £2,160. 7s. 9d. The expenditure was £4,743. 193. Id., 
leaving a gross profit of £1,641. 4s. 7d., and after paying interest and 
sinking fund instalment, and taking into account the balance at 
credit of account from 1899, there was a deficiency of £378. 10. 10d. 
During the year 576,329 units were generated. 298,119 units were 
supplied to private consumers, 213,646 for public lighting, and 
13,500 were consumed on the works The maximum supply 
demanded equalled 356kw. There are 110 public arc lamps. 


Linlithgow.—An offer by Messrs. Crompton & Co. to apply for a 
prorina order and to erect electricity works is under consideration 
y a committee, 


Longton.—A deputation has been appointed to wait upm 
Mr. Menzies, agent of the Duke of Sutherland, to discuss his proposal 
.to supplying electricity in bulk to the Corporation. 


Malvern.—4A special meeting of the Council was held last week 
to further discuss electric lighting questions. The Malvern pro- 
visional order was granted in 1890, and the Electric Light committee, 
recognising the futility of obtaining a further extension of time to 
comply with its provisions, recommended the Council to approve an 
electric lighting and refuse destructor scheme prepared by the 
surveyor. Dr. Dixey said the order would expire in a few дауа, and 
it was useless to expect further grace. Private enterprise should not 
be allowed to compete with the Council's gas undertaking. The 
electric lighting scheme would cost £14,000 and the refuse destructor 
£3,000. The two schemes would go well together, and it was 
believed the lighting would be a paying concern from the start. 


Mr. Foster moved that the opinion of the ratepayers should to taken, 
and this amendment was carried. 


Manchester.—The special committee on overhead wires recom- 
mend the Corporation to request the National Telephone Co. to 
remove at the earliest possible date all overhead wiresover the three 
tramway routes shortly to be opened for electric traction, and to 
place the wires underground. It has also been decided to make a 
similar request with regard to wires over the other existing and the 
projected tramway routes, the request to apply to wires within the 
areas in which the company has already powers to place its wires 
underground. The Paving and Highways committee has been asked 
to frame special by-laws with regard to private telephone wires, and 
the'Postmaster-General is to be communicated with on the subject of 
overhead telegraph wires. 


Marylebone (London).— The applications of the Borough Council 
aud of the Marylebone Electric Supply Co. for provisional orders 
have been granted by the Board of Trade. 


Merthyr.—The local electric tramways were opened on Saturday. 


Middlesbrough —In the estimates of the probable revenue and 
expenditure for the year ending March 31, 1902, the borough elec- 
trical engineer (Mr. Н. W. Clayden) puts the income at £3,600, the 
expenditure at £1,750, and the gross profit at £1,850. After providing 
for interest and sinking fund a deficit of £850 is anticipa During 
the past month 75 additional applications for current had been 
received, representing an equivalent of 4,688 8 c.p. lamps. 


Montreal.—According to the Morning Post, the Montreal Heat, 
Light and Power Co. is organising a trust for monopolising all the 
electric power and gas undertakings in and about Montreal The 
capital of the trust is $25,000,000. "The promoters claim they can 
generate electric current cheaper in Montreal than in any other part 
of the world. Immense new dams are being built at Chambly, and 
there will be an increase of from 8,000 H.P. to 30,000 H.P. in the 
plant at the power houses within two montha. 

Motherwell.—Considerable extensions of electric public lighting 
аге to be carried out. Arc lamps are to be used iu the principal 
streets, and 16 c.p. incandescents in the remaining thoroughfares. The 
charge for current to consumera of 20,000 to 50,000 units per quarter 
has been reduced from 23d. to 13d. per unit for power. 


Municipal Telephony.—At the meeting of the Glasgow Corpora- 
tion on Thursday last week, the convener of tte Telephone com- 
mittee (Mr. James Alexander) said that, after a fight, commenced in 
1893, with the Post Office authorities and others, the Corporation 
had at length succeeded in surmounting all difficulties, and on the 
previous day (Wednesday) began the experimental trial of the Cor- 
poration telephone exchange. A few subscribers had been connected, 
and others would follow from day to day as expeditiously as possible. 
The prospects of the exchange were very promising. The twin-wire 
underground ү was a vast improvement on the overhead single- 
wire system which they had been accustomed to. Glasgow was the 
pioneer of municipal telephone enterprise. 


Nelson.—Sixty-two applications were received for the position of 
borough electrical engineer, and the following four have been selected 
from whom the appointment will be made: — Messrs. W. A. Fraser 
(Lancaster), C. A, L. Prusman (Doncaster), W. E. Heenan (North- 
ampton), and O. G. Hansom (Fleetwood). 


North Berwick. —4A committee has been commissionel to report 
upon a proposal by Messrs. Crompton & Co. to obtain a provisional 
order and to erect electricity works. 


Norway.—Me:srs. Siemens and Halske, Berlin, and Schuckert & 
Co., Nuremburg, are equipping an extensive electricity station at 
Drontheim, northern Norway. The generating plant will be tar- 
bine-driven, the waters of the Lerfossen, situate about 5 miles from 
the town, being utilised. Messrs. Siemens are supplying the mains, 
cables and transformers, and Messrs. S:huckert the generating 
machinery. The plant will at first comprise two 1,000 H P. gene- 
rators, but the station is being built with a view of being ultimately 
equipped for 12,000 н.р. Electric tramways are to be established in 
the district, Messrs. Siemens and Halske having secured the contract 
for this work. 


Obituary.—The death is announced of Mr. Robert Holliday, 
chairman of Read Holliday & Sons (Ltd.), electrical engineers and 
chemical manufacturers. 


Poplar (London).—The proposals of the Electricity committee 
for the electric lighting of the Isle of Dogs have been endorsed by the 
Council, and 100 arc lamps are to be erected, at an estimated cost of 
£3,277. 


Presentations.—On Wednesday last at Plymouth, Mr. J. Н. 
Rider was presented by the staff of the electricity works and the 
corporate officers with a silver tea and coffee service on the occasion 
of his leaving to take up the appointment of resident electric tram- 
way engineer to the London County Council. The presentation was 
made by the town clerk (Mr. J. H. Ellis), and in acknowledging the 
gift Mr. Rider, after referring to the cordiality which had prevailed 
between himself and all the members of the department, congratu- 
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lated the Corporation on the adoption of electric traction, but wished 
he could go further and compliment them on having electrically 
equipped all their tramways. The advantages of electric traction 
were very great. Not only had they greater safety and comfort with 
electric cars, but the quicker transit was an important consideration 
to business men. He also strongly recommended the adoption of 
penny fares. 

Mr. R. M. Renwick, superintendent of the Eastern Telegraph Co. 
at Glasgow, was entertained by the Glasgow staff to a banquet to 
celebrate his 25th year of service with the company. Mr, Renwick 
was also the recipient of a handsome service of silver plate. 
Mr. Crombie, senior member of the staff, presided, and, in making 
the presentation, dwelt upon the cordial relations that existed 
between the superintendent and the, members working under him. 
Mr. Crombie also briefly referred to the progress of telegraphy 
during the past quarter of a century, and the qualities which this 
development required from gentlemen in Mr. Renwick’s position. 


"Radcliffe.—An expenditure of £81,000 for electric lighting and 
tramways has been decided upon. 


Railway Station Lighting.—The Glasgow and South Western 
Railway Co. will take current from the Corporation mains for the 
electric lighting of the St. Enoch station, head offices aud hotel. 


Seaford —The Council, which has decided to take over the 
provisional electric lighting order from a local syndicate, has received 
an offer from Mr. F. J. Warden-Stevens to form а company to 
eatablish and maintain electricity works in the district. 


Shanklin (I.W.)—The works of ‘the Isle of Wight Electric Light 
and Power Co. were opened on 3rd inst. 


Sheffield. —Ald. Styring stated, at the Council meeting on Wed- 
nesday, that during the last six months there had been 29 cases in 
which the supply of electric current had been cut off or had become 
defective, the general cause being that water had gained access to the 
street boxes The Electric Light committee was substituting over- 
ground for underground chambera, 

The Darnall electric tramway route was opened yesterday 
(Thursday). 


South Africa —The Seapoint (Cape Colony) Town Council are 
considering the question of erecting electricity works. 


Southend.—An inquiry was recently held into the application of 
the Council to borrow £40,030 for electricity works for supplying 
current for lighting and traction, There was no opposition. 


Stalybridge.—Friction has arisen between the promoters of the 
Page Aa Mossley, Dukinfield and Hyde Electric Lighting and 
Traction Bill. Originally it was proposed to erect one of the gene- 
rating stations at Stalybridge, but the Joint Electricity Board now 
wish to erect, it at Dukinfield, and to amend the bill accordingly. 
The Stalybridge Council are opposed to the change, and want the 
matter referred to arbitration. The bill has already been read а 
second time. . 


Btepney (London). —Application has been made by the Borough 
Council to the London County Council for а loan of £34,670, balance 
of £105,170, for electric lighting. 


Swindon.—The Council have accepted the scheme prepared by 
Mesra Lacey, Clirehugh and Sillar for the electricity generating 
station buildings, and the firm аге preparing detailed plans, specifi- 
cations, &c., for submission to the Local Government Board prior to 
tenders being sought for the erection of the buildings and their 
equipment. Ап inspection of the proposed electric tramway route 
аш town has been made by Col. 66 on behalf of the Board of 

e. 


Telephony in Hungary.—The telephone was first introduced into 
Budapest and the adjoining township of New Pest in 1880, when a 
system of licensing was established. In 1887 the licence system was 
replaced by a lease, but in 1897 the whole of the telephone business 
was taken over and worked by the State, after Parliament had 
declared by resolution that telephonic communication, both urban 
and rural, could only be effectively established and worked by the 
State, the resolution authorising the acquisition by the Government 
of all the then existing lines. At this date (1897) the inter-urban 
telephone system consisted of 42 exchanges and the extra-urban of 
255 exchanges, and there were 162 central and public exchanges. 
The total number of subscribers was 10,575, and the total length of 
lines 24,000 kilometres. 

Telephone Trunk Line Extension —Whitby is now connected 
with the trunk telephone system of the country. 

Tynemouth.—The borough electricity works were formally 
opened on 3rd inst. 

Warrington.—The Council have conditionally decided to support 
the scheme for the construction of a light electric railway between 

Warrington and Northwich. 
West London Tramways.— As announced in our last issue, the 
electric tramcars of the London United Tramways on the route 
between Hammersmith, Kew Bridge and Acton, commenced running. 
on Thursday last week, the objections of the Kew Observatory 


authorities having been removed. The 52 electric cars placed upon 
the route have been well patronised and on the first day's running 
carried about 100,000 passengers The new service will act as an 
additional feeder to the Central London Railway at Shepherds Bush. 
It is' anticipated that by July 1 considerable extensions of the 
electric lines will be open. 


Wigan.—The Council have voted £100 to the gas engineer 
(Mr. Timmius) for services rendered in connection with the 
electricity undertaking. 


NEW BOOKS AND EDITIONS. 

The following New Books and Editions can be obtained о, the Booksellers 
or direct from the Publishing Offces, 1, 2 and $, Salisbury-court, Fleet 
street, London :— 

* Motive POWER AND GEARING FOR ELECTRICAL MACHINERY.”—B 
E. Tremlett Carter, C. E., M. L. E. E. Price 12s. 6d., post free. In this 
comprehensive work an account is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated сз plants, but also fcr public electric lighting aud power 
Btations, The various forms of arta bes the power station and for electrio 
motors are also dealt with ; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 

‘THe STUDENTS’ GUIDE TO SUBMARINE CABLE TESTING.“ A new 
edition of this book, by Messrs. Н. К. C. Fisher and J. C. Н. Darby, is 
now ready, price 6s. net; abroad, 6s. 3d. This work is intended to serve as 
a guide to operators already in the telegraph service, and to those who 
desire to enter that service. The great cable companies now insist that 
their operators and probationers shall certain examinations in elec- 
trical subjects. ‘The book is very fully illustrated. 

'* SUBMARINE CABLE-LAYING AND REPAIRING. - Ву Н. D. Wilkinson 
M. I. E. E., &o., fully illustrated; price 12s. 6d. This work give: a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


% PRACTICAL NOTES FOR ELECTRICAL STUDENTS."—By Meoeesrs. A. E. 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. The authors 
give in а clear and concise manner а good summary of the general prin- 
ciples of electrical science. 

% ARMATURE WINDING OF ELTCrRIO MACHINRS. - By Н. F. Parshal 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engiueer of the Edison 
and General Electric Companies of America, and is intended to serve аз a 
working treatise on nano design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s. post free. 

t: TEMPERATURE COEFFICIENTS OF ' CONDUCTIVITY’ COPPER.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 2s. 6d. net. Also a Sheet Table of Log. iprocals of Coeflicients 
for Copper Resistances at different temperatures from 32'F. to 81:9'F. 
Printed on strong card , 6d. net. 

' LOCALISATION OF Favutts IN ELEOTRIO Licht Marns.”—By Е. O. 
Raphael. Price 5a., post free. The book deals with the important subject 
of socalising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


*" ELEOTROMAGNETIO THEOBY.”—By Oliver Heaviside. Fol. I., 12s. 6d. 
Vol. II., 128. 6d. 


TRADE NOTES AND NOTICES. 


[Notices for insertion under the above heading must reach the Office not 
later than first post Thursday morning. New Catalogues, Pr ice Lists 
and similar matter should be sent early in the week. ] 


TENDERS INVITED. 


Tonbridge District Council invite tenders for the supply and erec- 
tion of boiler and engine-house plant, condensing apparatus and 
pipe work, overhead travelling crane, switchboard and instrumente, 
accumulators, mains, public arc lighting, house meters, and public 
incandescent lighting. Further particulars are given in an adver- 
tisement. Specifications of the consulting engineer (Mr. Robert 
Hammond), 64, Victoria-street, Westminster, London, S.W., after 
25th inst. Tenders to the clerk (Mr. A. IL. Neve, jun.), the Castle, 
Tonbridge, by 4 p.m. May 30. 


Kircaldy Corporation invite tenders for the supply, delivery, and 
erection of engines and dynamos, storage battery and overhead 
travelling crane, An advertisement contains further particulars, 
and tenders have to be sent in to the town clerk (Mr. Wm. L. 
Macindoe) by 10 a.m. April 15. | 


Aberdeen Electric Light committee require six water-tube boilers 
and accessories Ап advertisement contains further information, 
and tenders addressed to city electrical engineer (Mr. J. Alex. Bell), 
Cotton-street, Aberdeen, muet be delivered by noon 27th inst. 


Cardiff Corporation invite tenders for overhead line materials fer 
the electrical tramways department. Some particulars are set out in 
an advertisement. Specifications from the engineer and manager 
(Mr. Arthur Ellis), Old Post Office Building, Cardiff Tenders by 
April 30. ö . | 

Sunderland Corporation invite tenders for the supply and erection 
of main, steam, feed, auction and exhaust pipes, &c, and additional 
panels to traction switchboard. An advertisement contains further 
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particulars. Specifications from the boro 
(Mr. J. F. C. Snell) Tenders, addressed 
committee, to offices of town clerk (Mr. Fras. M. Bowey), 
Hall, Sunderland, by noon 26th inst. 


The Burgh of Partick requires tenders for the construction, supply 
and erection of—(a) main switchboard and instruments, (b) batteries 


Specifications, &c., can be obtained 


of accumulators and accessories. 
West ent- 


at the office of Mr. Jas. Donaldson, town clerk, 97 


street, Glasgow, and may be inspected (but not obtained) at the 


offices of the engineers, Messrs. Kincaid, Waller and Manville, 
29, Great George-street, Westminster, London. An advertisement 
contains further particulars, and tenders must be sent in to 
Mr. Donaldson by noon of April 29. 


Manchester Electricity committee invite tenders for the supply, 


delivery, and erection at the Stuart-street generating station of 


water-tube boilers, steam engines, with condensing and auxiliary 
plant, three-phase generators and motor transformers. Specifications 
from the secretary of the electricity department (Mr. F. E. Hughes), 
Town Hall, Manchester, and specifications and drawings may also 
be inspected but not obtained at the office of the consulting engineers 
(Messers. Kennedy and Jenkin), 17, Victoria-street, Westminster, 
S.W. Tenders (addressed to Chairman, Town Hall, Manchester) by 
May 7. An advertisement contains further particulars. 


Portsmouth, Corporation invite tenders for supplying and laying 
telephone conduits, and cables, copper wire, iron and steelstay wire, 
insulated wires, lighting and паи guards, arm bolts, nuts and 
washers, miscellaneous ironwork, insulators, switchboards, batteries 
telephone instruments, fixing subscribers’ instruments, ereosoted 
poles, oak arms, erecting poles, arms, stays, insulators, wirea, &c., and 
silicium bronze wire. Specifications from the telephone engineer 
(Mr. A. R. Pom Benfield street, Glasgow, and tendera to the 
office of the town clerk (Mr. Alex. Hellard), Town Hall, Portsmouth, 
by 13th inst. Further particulars are set out in an advertisement. 

Portsmouth Corporation also require additional boilers, feed pumps, 
mechanical stokers, economiser, steam, feed, and other pipes, chequer 
plating, and sundry ironwork. "Tenders by 4 p.m. April 16. 


Southend Corporation invite tenders for the advertising spaces on 
their street electric tramears. Particulars and forms of tender can 
be obtained from the electrical engineer (Mr. D. F. Adamson, 
M.LE.E.) and tenders must be delivered to the town clerk 
(Mr. Wm. H. Snow) by 24th inst. An advertisement contains 
additional particulars. 

Alloa Electric Lighting committee invite tenders for insulated 
cables, joint boxes, public arc lamps, lamp pillars, &c., and sub- 
station equipment and sundry connections. Specifications from the 
. (Messrs, Buchan and Hogarth), 36, Hanover- 
street, Edinburgh, and tenders to the town clerk (Mr. F. G. Ewing), 
by April 30. Additional particulars are given in an advertisement. 


Norwich Mutual Telephone Co., who are about to establish a tele- 
phone exchange, invite tenders for various telephone cables, instru- 
ments, &c., particulars of which are set out in an advertisement. 
Specifications, &c., from the engineer to the company, and tenders to 
the secretary (Mr, Campbell Steward) by April 30. 


Battersea (London) Borough Council invite schemes for wiring 
consumers’ premises, Further particulars are given in an advertise- 
ment, and tenders must be lodged with the town clerk (Mr. W. 
ууа Wilkins), Municipal Buildings, Lavender-hill, London, S. W., 

y May 14. 

Battersea Borough Council also invite tenders for electric pumps, 

pipe work, &c., for condensing water, and pipes and pits for con- 
ensing water supply. Tenders to Mr. W. Marcus Wilkins, Municipal 
Buildings, Lavender-hill, London, S. W., noon of April 30. 


Plymouth, Stonehouse and Devonport Tramways Co. invite tenders 
for the reconstruction of the existing tramway lines in Plymouth, 
Stonehouse and Devonport, and reducing the auge from the 
standard to 3ft. Gin, also for bonding the ЕТА Tenders to 
Mr. John Glenn, 11, Queen Victoria-street, London, E. CO. 


Southwark (London) Works and Depot committee invite tenders for 
incandescent lamp brackets, switches and fittings to 168 gas lam 

les. Tenders to town clerk (Mr. J. A. Johnson), Walworth-road, 

ondon, S. E., by noon April 19. 

Wakefield Electric Light committee invite tenders for arc lamps, 
transformers, switches, &c. Tenders to city electrical engineer 
(Mr. Robert Blackmore) by April 16. 


Middlesbrough Electric Lighting committee "ш boiler and 
engine-house plant and condensing apparatus. Tenders to town 
clerk by April 30. 


Dublin Lighting committee invite tenders for condensing plant, 


pipework, feed pumps, superheaters, mechanical coaling apparatus, &c, 
enders by 4 p.m. April 22. 

Poplar (London) Guardians invite tenders for steam exhaust, heat 
and cold water pipes, valves, water meters, &c. Tenders to the clerk 
(Mr. G. H. Lough), Upper North-street, Poplar, E., by 6 p.m. May 1, 


h electrical engineer | 
hairman of Lighting 
own 


Edinburgh Corporation require arc lamp carbons and cast-iron 
ipes, pavement and road box frames and covers for one year 
rom May 15. Tenders by April 20. 

Metropolitan Asylums Board invite tenders for supply and erection, 
at Tooting Bec hospital, of electric саше and heating plant. 
Tenders to Board, Embankment, London, E.C., by 10 a.m. April 94. 

Aylesbury District Council invite tenders for the construction 
and maintenance for а term of years of electricity supply works, 
Tenders to clerk by 4 p.m. April 22. 

Barrow in-Furness Corporation require tendera for cables, joint 
boxes, pipes, conduits, &c., and balancing transformer and switch- 
boards. ‘Tenders by April 24. 

Croydon Corporation require tenders for excavation and making 
foundations for an engine and generator at the electricity works. 
Tenders by April 18. 

Motherwell Electric Light committee require steam dynamo and 
switches, steam, feed, and exhaust pipes, &c. Tenders by April %. 

Tavistock District Council invite tenders for lighting the town 
from one to three years. Particulars from the surveyor. 

_Newcastle-upon-Tyne new Tramways committee require cast-iron 
pipes. Tenders by 23rd inst. | 

Prussian State Railway Authorities, Münster, invite tenders until 
May 1 for a steam dynamo. Tenders to General Direction der König. 
Eisenbahnen. 


Tenders are invited by the municipality of Lopera (Jaen, Spain), 


for the electric lighting of thetown. Tenders by April 28. 


‚ Tenders are invited by the Spanish Post and Telegraph autho- 
rities for the concession for erecting a telephone exchange at Denia. 
Tenders by May 10. 

The Spanish Government also require tenders for the concession 
for working electric tramways in Barcelona, the concession already 
granted having been annulled. Tenders by June 3. 


TENDERS REOBIVED AND ACCEPTED. 


Amsterdam Corporation have received the tenders set out bzlow 
for the supply of complete motor and electrical plant for the muni- 
cipal electricity works. The amount of the various tenders is given 
in sterling, the florin being taken as equal to 1s. 8d. :— 


Union Elektr. Ges. (Berlin) (accepted) . . 300 0 0 
Dit J————E 7 0 90 

Soc, anc n. des Applications de l'Electricité (Herstal)......... 95,011 3 4 
Ditto ditto esse: 21,448 16 8 
Braunschweigische Maschinenbau Anstalt (Brunswick)..... 80,605 2 0 
Soc. anon. Electricité eu Hydraulique (Charleroi, Belgium) 80,021 15 0 
Maatschappij de Lavalstoomturbine (Amsterdam) ......... 75,5660 15 4 
P. Biles (Limoges) )) „37 5 ; 450 0 0 
Helios Co. (Cologne ꝛ . . 71,585 6 8 
F ĩ ² ͤͤ!lsss 8 0,750 0 0 

Cie Générale Electrique (Nancy) ) . z . 70,565 8 4 
Akt.-Ges. Elektricitätswerke vorm. Kummer & Co. (Dresden) 68,333 6 8 
Westinghouse Elektr. Akt.-Ges. (Berlin) 66115 1 8 
Electr. techappij Maarssen (Maarssen) ..................... ‚698 16 8 
Kolben & Co. (Prague . . . 64,598 16 9 
Elektr. Akt.-Ges. vorm. W. Lahmeyer & Co. (Frankfort)... 64,583 6 4 
Ditto ditto ...... 61,166 15 4 
Cie Internationale d'Electricité (Liège) ........................ 63,889 8 
Brown, Boveri & Co. (Baden, Switzerland) ave ei cu eae 65,585 6 4 
Ditto ditt амилна 56,116 13 4 
Maschinenfabrik Oerlikon (Zurich . ‚204 2 
Siemens & Halske (Berlin) . . 56,372 9 8 
Allgemeine Elektricitäts Gesellschaft (Berlin).... . 54,655 6 8 
Ditto ditto e 51,175 16 8 

Elektr. Akt.-Ges. vorm. Schuckert & Co.. . (no figures) 


* Four other tenders (from £62,943. 88. 4d. to £66,929. 53.), were sent in 
by this firm. 

Hastings Town Council have accepted the following tenders for 
their electricity department: 

Babcock & Wilcox (two 500 н.р. boilers, economizer, steam pipes, &c.), 
£3,100. 

Wheeler Condenser Co. (circulating pump and pipes, feed pump; hot- 
well, &c.), £546. 8s. 6d. 

British Westinghouse Co. (12 months’ supply of electricity meters) :— 
Westinghouse wattmeter —£4. 9з. 8d. per 5 ampere, £5. 4e. рег 10 ampere, 
£6 per Z0 ampere and £7 per 40 ampere meter; Shallenberger wattmeter 
£5. 4s. per 10 ampere, £6 рег 20 ampere, and £6. 8з. per 40 ampere meter. 


The following tenders have been accepted by the Wigan Cor- 
poration :— 
Johnson and Phillips (paper insulated lead-covered cables) £2,451 
John Spencer (Ltd.) (steel poles) )) . e. 284 
Ditto eating 8 65 
Back and Manson (trolley line) 175 


Wolverhampton Corporation have received the following tenders 
for the overhead equipment of about 5 miles of tramway route, 
feeeders, conduits and switch pillars for same :— 

Callender's Co. St. Helens Cable Co, £6,603 17 1 
(accepted) £6,710 1 3| W. T. Glover &Co. ... 6461 00 
Siemens Bros. & Co... 6,706 7 4] Brit. Insulated Wire Co. 6,074 8 3 
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The following tender has been accepted by the electrical tram- 
ways department of Cardiff Corporation for the provision and 
erection 1n position at the electrical power etation of steam, exhaust 
and other piping, together with engine-house floor, switchboard 
gallery, and central service gangway and staircase complete :—Sir 
Hiram S. Maxim Electrical and Engineering Co. £6,858. 


Ayr Town Council have accepted the following tenders :— 


Stirling Boiler Co. (boilera) .......- ................. . . . £2,471 
Cowans, Ltd. (switchboardsss een 1,600 
Electrical Power Storage Co. (accumulators) . . 1,527 
Alley and Maclellan (condensing plant) ........................ 1,220 
General Electric Co. (balancers and boosters) .............. 825 


Shoreditch (London) Borough Council have accepted tenders for 
the annual contracts for cables and sundries from the following 
firms :—St. Helens Cable Co., Siemens Bros. & Co., G. Braulik, 
London Electric Wire Co., General Electric Co., Johnson and 
Phillips, Williamson and Joseph, Veritys Limited, Hands Limited, 
and A. Vandam & Co. 

The Shoreditch Council have also accepted the tender of Charles 
Gothard & Co. for the supply of best Welsh steam coal (Bwllya) 
during the next three months at 23s, 10d., and for Tredegar nuts at 
23s, 6d. per ton. Thece prices show a reduction of 6s, per ton on 
last contracts. 

Durban Municipal Council have accepted the tender of Messrs. 
Dick, Kerr & Co. for condensing plant for their electric lighting and 
tramway scheme at £2,545, aid that of Messrs. Babcock & Wilcox 
for a steel chimney at £1,025. 


Sunderland Corporation have accepted the tender of the Callender 
Co. for the supply, for three years, of bitumen-covered cables on the 
basis of their quotation and sliding schedule, by which the price 
would be regulated according to the rise and fali of the copper market. 


Walthamstow District Council have accepted the tender of Messrs. 
D. Firth & Son for wiring and supplying fittings for the electric 
lighting of the town hall, public baths, public library and technical 

titute. iis 


We are informed that the Westinghouse Electric Co. (U.S A.) has 
been awarded the contract for the complete motor and control equip- 
ment of all the elevated lines of the Brooklyn Rapid "Transit Co. of 
New York, comprising over 30 miles of double track railway. 

Rotherham Town Council have accepted the tender of Messrs. J. 
Lomax Kendal & Co. for wiring the free library at £54. 88. 6d. 


Watford School Board has accepted the tender of Mr. Downer for 
wiring the Watford Field School at £161. 


BUSINESS NOTIOES. 


The Blackman Ventilating Co. (Ltd.) announce that, having 
acquired from Mr. James Keith, C.E, his business of heating 
engineer, carried on for some years past at 27, Farringdon-avenue, 
London, E.C., with foundries and engineering works at Arbroath, 
N. B, the firm has been sani named James Keith and Blackman 
& Co. (Ltd.), with works at Holloway-road, London, and Arbroath, and 
head office at 27, Farringdon-avenue, E. C. The new firm undertakes 
к of gas, hydraulic, electric heating and ventilating engineering 
wor 

Messrs, Shippey Bros, (Ltd.) notify us that they have been 
appointed sole British agents for the Canadian Electrical Vehicle 
Co., and have received the first shipment of the new type of vehicles 
manufactured by that company, particulars of which are given in a 
well got-up phlet which can be obtained from Messra Shippey 
Bros. on application. 
been completed to construct and equip these vehicles in England. 

Messrs. Bergtheil and Young, Camomile-street, London, have 
admitted into partnership Mr. K. O. Ritchie, of Leeds, who takes 


over the Manchester branch of the firm. | 

Messrs. Nalder Bros. and Thompson (Ltd.) have removed their 
branch office from 2 to 6, Holborn-place, E.C., where Mr. E. R. Roberts 
represents them. The үне offices of the firm, to which all 
correspondence should 


e addressed, remain at 34, Queen-street, 
London, E.C. 


PETITIONS, BANKRUPTOIES, LIQUIDATIONS, &c. 


А petition for the winding-up of the British Electrozone Corpora- 
tion (Ltd.) will be heard in the High Court on 17th inst. 


A petition, presented by Mr. A. Scott, a contributory, for the 
winding-up of the Nationa company for the Distribution of Elec- 
tricity by Secondary Generators (Ltd.), will be heard at the Royal 
Courts of Justice, London, on 17th inst. 

A receiving order has been made against uo W. De Tunzelmann, 
engineer, 6, Penywern-road, Earl’s Court, S.W., and 1, Bush-lane, 
Cannon-street, E.C., London. 

James Brown, “hosier and electrical engineer,” 28, Silksworth- 
row, Sunderland, has been adjudicated bankrupt. 


A meeting of the creditors of Albert Isaac Greenberg, electrical 
engineer, 30, Arthur-road, Erdington, and carrying on business as 


We are informed that arrangements have now | 


the Midland Electrical Co., at 20, Caroline-street, Birmingham, was 
held last week. Debtor, whose statement of accounts showed liabi- 
lities £839 and deficiency £734, attributed his failure to bad trade 
and law charges. The bankrupt was a traveller until 1895, when 
he commenced business in partnership at Liverpool as a Continental 
agent. The business was unsuccessful. In 1819 debtor introduced 
£150 and joined a Mr. F. Pendergast, his partner’s share consisting 
of stock and book debts. Last March the partnership was dissolved, 
and debtor continued the business under the style of the Midland 
Electrical Co. The assistant official receiver said that there was 
very little prospect of a dividend, for besides a few book debts, there 
was only about £30 to meet the deficiency. | 


For Sale.—Salford Electricity committee offer for sale about 
4,00) incandescent lamps for 100 and 200 volt circuits. Quotations 
to borough electrical engineer, Strawberry-road, Salford, by 96th 
inst. See advertisement. : 


Partnership.—4An old.established firm of electrical engineers 
desire a partner qualified to design and direct the manufacture of 
continuous-current dynamos and motors. See advertisement. 

“Simplex” Steel Conduit.—A very useful price list of the 
manufactures of the Simplex Steel Conduit Co., of Coventry-street, 
Birmingham, 20, Bucklersbury, London, and 1, Peel-street, Man- 
chester, is now available, containing over 100 8vo pages. The list 
is well got up, and contains a quantity of information of service to 
installation contractors and supplies dealers The extensive use of 
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Simplex Conduit System. 


Simplex Conduit System. 
No. 106, Split Tee Piece, 


No. 19, Inspection Sharp Bend. 


Simplex Conduit System.— No. 118, Improved Pendant Fitting. 


this company's goods is shown by a representative list of some of the 
more important installations erected on the Simplex system during 
1899-1900. The list gives evidence of the endeavour of the company 
to keep pace with the rapid development in conduit wiring which is 
a feature of installation work at this time. We show herewith 
several of the newest fittings used in this system. 


B.T.H. Plant.— Pamphlet No. 91 of the British Thomson-Houston 
Co. deals with magnetic blow-out controllers for electric cranes, hoists, 
haulage in mines, electric launches and automobiles.) A number 
of excellent illustrations of this apparatus are given. Pamphlet 
No. 92 treats of form CD automatic circuit breakers, of which several 
examples are shown. 

G. E. Co.'s List K.—The 8th edition of the General Electric Co.’s 


telephone catalogue (K) contains a number of useful and interest- 
ing novelties. A feature of the list is the Handcom” telephone 
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in which automatic switch circuits or cradles are dispensed with, 
the functions of the instrument being performed in the haudle of 
the hand combination. 'This type of instrument is 'also déveloped 
into an intercommunication system, as the instrument lends itself 
to fixture in any position. The General Electric Co.’s “ reply and 
call” system does away with the plug board for sub-station inter- 
communication and substitutes a line selector instrument, whilst the 
telephone proper has a two-way switch for reply aud call. The 
* Municipal" is the name given to а new type of instrument con- 
structed on Continentallines. These iustrumenta have been арр 
to Glasgow, Tunbridge Wells and Guernsey. Another novelty is 
the“ Traction“ telephone system, comprising telephones both fixed 
and portable for communicating from feeder pillars with the power 
station, and other points on the route. One set is illustrated in the 
list of which considerable numbers have been supplied to electric 
power station engineers for use on electric tramway routes. Mining, 


engine house, military, police, and other telephones complete the 


list. The special instruments for police use are being supplied to 
Walthamstow and Tottenham. 


Exports of Electrical Apparatus and Material.—The followi 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material асло telegraph and telephone 
wire and material, but not including electrical instruments or 
. machines, which are not separately specified) on April 3 and 4, 
with the ports of destination :— 


Africa—Cape Town, £31; Durban, £105; East London, £24; Port 


Elizabeth, £965. — Australasia— Adelaide, £171 (including £129 telegraph 
wire); Lyttleton, £60; Melbourne, £576 (telegraph material); Perth, 
£85 ; Sydney, £1,265 (including £1,170 telegraph wire) Burma—Ran- 


goon, £11. Canada, £18). Ceylon—Colombo, £190. China —Shanghai, | 


£522. France—Rouen, £55. Germany—Hamburg, £25. Gibraltar, £143. 
India—Calcutta, £53; Karachi, £499,000 (telegraph cable); Japan— 
Tokyo, £52 ; Yokohama, £156. Malta, £147 (including £181 telegraph 
material), Straits Settlement —Singapore, £222. Sweden— Stockholm, 
£247 (telegraph wire) Total, £504,063 (for two days) against £34,454 
for the week last year (April 4 to 10). 

Imports of Electrical Goods into the United Kingdom — 
The value of the electrical goods imported into this country durin 
March was £130,076, against £97,296 in the preceding month, an 
£73,085 in March last year. The total for the three months ended 
dos 31 was £321,689, against £197,018 for the corresponding period 

t year. 
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PATENT RECORD. 
; тела == 
The following list of Applications for Patents and Specifications published 
has been compiled for this journal by MESSRS. 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any avail- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 
APPLICATIONS FOR PATENTS. 


Nors.— The undermentioned Applications are not open to public inspection 
The names within | 


until after the acceptaace of the complete Specification. 

parentheses are those of communicators of inventions, 

fication accompanies application, an asterisk is affixed. 

December 27, 1900. 

23,617. G. J. Моѕснов. Liverpool. Improvements in or connected with 
overhead electric tram or railway cars or locomotives. 

25,647. H. C. Harrison and J. Dar. Weston-super-Mare. Improvements 
in the electrolytic deposition of metale. 


When complete speci- 


23,649. S. Kraus. London. An improved electric bell.* 

25,675. О. BRITZKE. London. Improved process and apparatus for 
obtaining electric current. 

23,688. A. PAcixorrr. London. Direct ele:tromagnetic traction with 


electromagnetic railway car. (Date applied for under Patents, 
&c., Act 1885, sec. 103, July 10, 1902, being date of application in 


Italy.) 
December 28, 1900. 

23,700. J.B. LAN FORD. London. Improvements in electrical coupliaga. 

25,726. E. Miter. London. Improvements in and relating to automatic 
switches for telephones. 

25,729. B. Н. F. p’ARNoULT. London. Improvements relating to secon- 
dary batteries. 
sec. 105, June 22, 1900, being date of application in France.) 

25,155. L. G. WooLLEr. London. Improvements in indicators for 
fire-alarm telegraphs.* 

25,155. W. P. THoursox, Liverpool. Improvements in electro-mechanical 
apparatus for preventing collisions of railway trains. ‘Matteo 
Aliberti and G. Boni, Italy.) 

23,743. E. TiquET. London. Improvements in battery cells.* 

25,748. E. ARNOLD, О. S. BraustapD and J. L. Là Cour. London. 
Improvements in windings for use in polycyclic electric current 
systems. 

E. ARNOLD, O. S. Braastap and J. L. LA Cour. London. 
Improvements in means for the distribution of dependent poly- 


cyclic currents. 
December 29, 1900. 


25,775. J. H. CowzLL. Devon. Improvements in switches for starting 
and controlling electric motors. 


25,749. 


J. C. CHAPMAN & Co., 


(Date applied for under Patents, &c., Act, 1883, 
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25,774. W. JonssoNandJ. Makin. Sheffield. Improvements in apparatus 
for producing interchangeable numerals, letters, words and the 
like by means of electric lamps. 

H. C. Leaks. London. Improvements in and relating to means 
for the avoidance of hunting of synchronous alterna'e-current 
machinery running in parallel. 

J. E. JassEr and A. К, CINQUALBRE. London. Au improved 
pr for depositing nickel and other metals upon metallic 
surfaces, 


25,790 


23,803. 


December 31 1900. 

25,852. G. Dietze. London. Improvements in devices for indicating and 

measuring pulsatory or varying magnetic fields.“ 

25,860. E. M. HgwLETT. Loudon. Improvements in electric distribution 

systems. (Date applied for under Patents, &c., Act, 1885, sec. 103, 
July 28, 1900, being date of application in United States.)® 

25,875. J. LAWRENCE and J. E. SPaGNOLETTI. London. Improvements 

in dynamos, motors, and motor generators. 

25,877. C. W. ATKINSON. London. Improvements in and relating to 

insulators for electrical purposes. 

25,878. L. I. BLAKE and L. N. Мовзснев. London. Improvement: in 
process of and mechanism for separation of conductora from 
non-conductora.* 

А. W. PzcsT and А. Ара. London. Improvements ia or relating 
to insulating and protective coatings, especially applicable to 
electric conductora,* 

23,892. F. STRUM. Liverpool. Aa improved magneto-electric devic3 

for igniting explosive mixtures.* 

23,896. La Société D'ETUrES “ VOITURES ELECTRIQUES DE Paris.” La- 
don. Regulating devise for electric motora. (Date applied for 
under Patents, &с., Act, 1883. sec. 103, June 25, 1900, being 
date of application in France.) 

А. VOELKER. London. An electric glass furnace,* 


January 1, 1901. | 
5. Н. A. Kent. London. Electric refrigerators or apparatus for 
cooling air, vapour or liquids by means of electric currents. 

17. G. Н. Змітн. Cardiff. Improvements in electric glow lamps. 

18. G. W. Нот. Birmingham. Improvements in electric switches. 

51. A. Watson. Birmingham. Improvements in switches for electrical 
purposes. 

A. G. SrERRYN and W. Н. Woop. Birmingham. Improvementa in 
electrical wall plugs, plug connections, and the like for electrical 
purposes. 

42. R. H. Donn. Somerset. Means for the generation of electrical 
energy by the liquid oxidation (or other non-ignition decom- 
position) of coal or carbon, and for the utilisation of the electricity 
and chemical and other combination produced thereby. 

56, Н. C. HannrsoN. London. Improvements in the electrol tic 

London. An improved coin- 


deposition of metals. 

62. C. J. BAYARD and A. E. LAMKIN, 
freed apparatus for telephones and other purposes, 

65. P. L. R. Fraser London. A safety appliance for overhead 
electric wires. 

74. A. P. LuNDBERa and G. C. LuxpBEno. London. Improvements 
in switches for controlling electrical circuits. 

90. M. Montuiers, London. Device for regulating electric motors. 


25,890. 


25,903. 


SPECIFICATIONS PUBLISHED. 
Кы N Specifications can now be obtained at the uniform price ^f 


1899, 
Lake (Millet) Electrically-operated governors, chiefly designed 
for regulating the speed of dynamos or motors. 


22,634. VicARINO. Apparatus for electrically lighting railway carriages 
and for other vehicles. 

22,830. Rosinson (Robinson). Primary batteries. 

24,718. KiNesBURY (Western Electric Co.). Telephone systems and 
apparatus, 

24,879. IsHERWoop. Electrical conductors. 

25,186. Marcon! and Marcont’s WIRELESS TgLEGRAPH Co. (LTD.). Арра- 
ratus employed in wireless telegraphy. 

25,216. Hgyu-Dia, Electrical cable conduits, 

25,281. Lang. Electrical traction on the closed-conduit system. 

25,407. PHrBBs. Holders for electric incandescent lamps. 

25,422. STILLWELL. Systems of electrical distribution and circuit-breskers 
for use therein. (Date applied for under International Conven- 
tion, May 24, 1899.) 

25,425. DuLArr and GaRRR. Electrical resistances. 

25,621. LUNDBERG and LUNDBERG. Electric light switches. 

25,631. ScHLOMANN and De Castro. Electro-mechanical accumulators. 

1900. 
16,146. Epison. Process of making metallic duplicate phonograph records. 
16,700. British THoMsoN-HousToN Co. (LTD.) (Steinmetz). Systems of 


electrical distribution. ` 
. Ввгизн Тномвох-Ноовтох Co. (Lrp.) (Hewlett)  Electrically 
operated pumps. А 2 
· British Тномѕох-Носвтон Со. (LTD.) (Day) Controlling electric 
motors. | 
‚ WETTER (Elektrizitäts-Aktiengesellschaft vormals Schuckert & Co `. 


Electro-magneta. E 
17,174, Siemens Bros. & Co. (Lrp.) (Siemens and Halke Actien- 
gesellschaft). Carbon brush-holders for dynamos. 


17,467. CgDERGREN and KAne. Telephone switchboards. 
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18,144. ScHALLER. Polyphase alternating · current transformers. 

18,175. RovER. Advertising clock, either combined or not with an electric 
alarm or call. ; 

18,347. Ferny (Allgemeine Elektricitüts-Gesellschaft). Switch apparatus 
for electrically propelled vehicles. 

18,451. MoCALLUM. Circuit controller for electric street - railway cars and 


other uses 

18,615. British THowsoN-HousroN Co. (Lrp.) (Hewlett). Electro- 
magnetic blow-outa for electric cutouts. 

18,616. British THomson-Hovusron Co. (LTD.) (Case). Electric controllers. 


18,718. SEck. Magoeto-electric ignition devices for explosion engines. 
18,914. EprsoN. Electric meters. ° | 
19,497. Ввгпвн THoMsoN-HousroN Со. (Їтр.) (Hewlett). 

circuit breakers for electric circuits. 

19,500. Ввгтізн Тномзом-Носвтом Co. (Lrp.) (Hewlett). Electric switches. 

19,954. WorrTEQUAND. Mounting of electric bells. 

20,507. HALL. Sparking plug for electrically-fired internal combu tion 
engines. ; 

20,522. Britis Тномвох-Носвтох Co. (Lrp.) (Hewlett) High-poten за 
line switches for electric currents. 

20,535. WiLLcox (Riker). Power transmitting devices. 

21,202. British 'Гномѕом-Носвтом Co. (Ltp.) (Union Electricitäts- 
Gesellschaft.) Means for obtaining magnetic adhesion of loco- 
motives or motor-cars in electric railways. 

21,293. Ввгпвн Тномѕон-Носвтох Co. (Lrp.) (Steinmetz). Insulated 
electric conductor and method of making the same. 

21,448. British THowsoN-HousToN Co. (Ltp.) (Steinmetz). Systems of 
electrical distribution. 

21,449. British TnoMsoN-HoUsTON 
devices for electric circuits, 


Automatic 


Co. (Ттр.) (Rice) Interrupting 


21,459. Sachs. Lightning arresteras for safety cutouts for electric circuits. . 


21,538. Bout (Jackson) Plates for electric batterie; or the like. 
21,642. Warp. Electric fuses. 


COMPANIES’ MEETINGS AND REPORTS. 


Willans and Robinson (Ltd.) 


The half-yearly ordinary general meeting of this company was held on 
Wednesday last week, Mr. MARK Ковімзом, M. Inst. C. E., presiding. 

The SECRETARY (Mr. C. S. Essex) having read the notice convening 
the meeting, 

The CHAIRMAN said: I am pleased to be able to congratulate you 
upon а prosperous half-year, from the profits of which we are able to pay 
not only a dividend at the rate of 12 per cent. for this half year, but also 
2 per cent. with respect to the previous half-year, and yet to increase our 
carry forward. Such success encourages us to hope for great things in the 
future, when, if ever, we succeed in overtaking our still growing business. 
With regard to the points raised at the last meeting by Mr. Anderson and 
Mr. Peache, these have given rise to the long series of Cases and 
" Opinions " lately distributed to the shareholders, The main question 
raised was, What is profit and what is capital! We made no secret of our 
belief that share premiums are profit and not capital, as some of our friends 
contended, and that view is entirely and unanimously confirmed by the 
auditors and by tbe three eminent counsel whom, in the end, we consulted. 
The expense incurred over the Paris Exhibition has, equally with all the 
other items similarly charged against these premiums, been pronounced by 


counsel to be an entirely proper charge, and we have written off this 


charge against the premiums account. We proposed to carry the balance 
of share premiums to reserve, to which Mr. Anderson objected, on the 
ground that the reserve was liable to be used to equalise divi- 
dends"—in other words, might possibly be distributed among the 
shareholders. Counsel give no support to Mr. Anderson's views, 
on the ground that share premiums are profit But there is a 
peculiar phrase in one of our articles, which says that in our case dividends 
are only to be paid out of profits arising from the business of the com- 
pany,” and two of the counsel think that share premiums do not arise 
“out of the business of the company,” and all agree in the statement that 
“it is open to question" whether share premiums may, in view of this 
peculiar article, be distributed as dividends. Mr. Anderaon's objection to 
carrying any sum from premiums account to reserve while the latter is in 
its present, form is, therefore, justified. А reserve fund which cannot be 
used in time of emergency would be of little use, aud it is fortunate that 
counsel are clear that, though premiums may not be distributed (in this 
company) as dividends, yet the right to charge special expenses against 
them is certain. We should be justified, therefore, in charging any serious 
loss to reserve, even if reserve were made up entirely of share premiums. 
It was said at our last meeting that the original directors had received 
more than they were entitled to under their agreements and under the 
articles of association. Counsel have been asked their opinion, and have 
given it in a form which we think makes it unnecessary for more to be 
said upon that point. But I may say that the majority of the couneel 
consulted have given the opinion that the original directors might put in 
a claim with fair prospect of success to their proportion—that is, three- 
tenths—of the share premiums we have been talking about, to say nothing 
of the premiums which we may obtain in future. The original directors 
intend to make no such claim. Two years ago the original directors 
voluntarily gave up the further automatic increase of their salaries, which 
was secured to them by the articles of association in respect of further. 
- increases of capital. They felt that a direct personal interest in increasing 
the capital might expose them to misconstruction. They have the same 


‘feeling now, and do not wish it to be possible for anyone to say that the 


increase of capital they now recommend brings a direct personal gain to 
them, and they therefore renounce altogether the claim. 

Good progress has been made with the boiler works at Queensferry. 
There has been some temptation to hasten the development of this work 
by beginning to make boilers with incomplete appliances, and without 
‘waiting for the materials of our own manufacture, which we intend to use. 
The recent discussion about water-tube boilers in the Navy, and the 
emphatic condemnation by the Admiralty Boiler committee of the boilers 
hitherto chiefly fitted, have offered inducements to push forward the 
manufacture, in the hope of securing a large share of the Navy orders 
which are probably soon to be placed. We are certain that this policy 
would bea mistake. The Navy has played almost no part in our forecasts. 
Some of you may remember that the Willans engine was once the approved, 
if not the only recognised, engine for dynamo driving in the Navy. For 
10 years or thereabouts we bave never had a Navy order, but we have done 
pretty well without. We believe this boiler branch of our business is 

ing to be of great value to us. Water-tube boilera are not a passing 
fashion. Their supremacy is assured, whatever some would-be guides of 
publie opinion may assume ; but the ruling type has still to be selected. 
No great sum has yet been sunk in the boiler works—up to the present 
about £51,000. But the liabilities upon the buildings and the plant near- 
ing completion, and others which it will be necessary to enter into, are 
beyond the power of our present capital. In speaking of what we have in 
view, I do not wish to be misunderstood as suggesting any development of 
the business not already approved by the shareholders. It is only a 
question of how far the extension should go and how perfect it should be. 
As an instance, and referring to the Rugby not the Queensferry works, we 
first intended to build extensions of certain shope. But as these arose 
and took shape, we saw clearly that many subsidiary departments ought to 
be increased if due proportion were to be observed throughout the scheme. 
The larger engines we were called upon to. build seemed at first to be 
sufficiently provided for by the extensions already under construction. 
But with means for doing more actual work on engines came previously 
unnoticed opportunities for saving in other directions A cOmpleter system 
of works railways, and more powerful and more numerous cranes we. e 
seen to offer ready means for further cheapening the work. Extension of 
electrical working was seen to promise economies, and a rew power station, 
already planned, though not ordered, is the result. Like considerations 
have applied in the new Queensferry works, and thé result is the recom. 
mendation made in the report. We propose to issue £150,000, half prefer. 
ence and half ordinary shares. The issue price should be the same as last 
time—£6 for preference and £8 for ordinary. I now move the adoption 
of the report and accounts. | 

Mr. HOLLAND seconded the resolution. | 

Mr. BRYAN DONKIN : I think we ought to be very well satisfied with 
the action of the directors during. the past year, and particularly with the 
chairman’s very full statement to-day, and the distinct de-ire which we 
can see on the part of the directors to do what is right and just in 
obtaining this volume of business With regard to the premium on the 
issue of new shares, it will, I take it, go to reserve ? | 

The CHAIRMAN : The bulk will go to reserve, unless there should be 
any strong wish that it should go to writing off goodwill. 

Mr. DONKIN : In the volume of “ Opinions" we have received there is 
reference to the claims of the staff. It seems an excellent plan that the 
heads of departmerts should be eo interested in the prosperity of the 
concern, and I have known it work well in other cases, Very little is t Id 
us in the report as to Thames Ditton. Do those works still goon? 

Mr. PEACHE: I should like to express my gratification at the very 
clear statement given us to-day by the chairman respecting the questions 
raised at the last meetiog, which conclusively proves that the oourse the 
directors had taken in the past was perfectly correct. | 

Mr. ANDERSON : I alao have to thank the directora for the courteous 
way they went into the question I raised at the last meetiog. The lawyers 
seem anxious for us to go to further expense, but I understand that the 
matter has now been settled without having further reference to law. 

The CHAIRMAN : I would first say, as to Thames Ditton, that we never 
hear of it. I have not seen Thames Ditton for two years. The work there 
is in charge of a foreman, and the work goes on automatically and most 


satisfactorily, and a great deal of our small work is done there. I may 
say that our relatiors with our workmen were never happier. With 


regard to the new boiler works, I was asked if any boiler work was 
going on there. No; and we do not intend that it shall until the whole 
thing starta complete. We have had enough of boiler making in the past 
with imperfect appliances. As to share premiums, Mr. Stewart asked 
whether the directors make a like claim to their proportion of share 
premiums in the future. I have already said we have renounced that 
claim altogether. 

The resolution was then carried unanimously, 

The CHAIRMAN (in reply to a shareholder) said: Messrs. Humphreys 
and Tennant have fitted one ship in the Navy with Niclausse boilers and 
after considerable trials she has been proved a success. The manufacture v e 
have chiefly in view at Chester is that for land service, which will involve 
certain differences from the marine type. 

The divilends and bonus set out in the report were then formally 
proposed by the chairman and approved unanimously. 

Resolutions approving the re-election of the retiring directors, Capt. M. 
Н. P. Ка Sankey, R. E. (ret.) and Mr. Thomas О. Lazenby, and for the 
re-appointment of the retiring auditore, Meesrs. Cooper Bros. & Co., were 
then carried unanimously. | 

The DEPUTY CHAIRMAN (Sir Gilbert A. Clayton East, Bart.) then 
moved a resolution that the capital of the company be increased to 
£750,000 by the creation of 50,000 additional £5 shares, 25,000 to be 
б per cent. cumulative preference shares and 25,000 ordinary shares 
(ranking with the existing preference and ordinary shares). 
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The resolution was duly seconded, and in the discussion which followed 
reference was again made to the Niclausse boiler. 

Mr. DONKIN asked the chairman if he would give the shareholders 
some particulars of what was being done with this boiler in the French Navy. 

The CHAIRMAN said at the time the Euglish Admiralty took up the 
Belleville boiler there was one large French cruiser fitted with the 
Niclausse boiler, апа that vessel bas just gone successfully through her 
trials. Some small vessels were also fitted with these boilers, and they 
have proved very successful. The “Friant,” the cruiser referred to, has 
been in almost constant employ since that time, and she went out with 
other French cruisers to China last autumn. The “ Friant " sailed from 
France last but arrived first. This led to a great many other French 
vessels being fitted with the Niclausse boiler, but the Friant ” is the only 
large ship fitted with the Niclausse boiler which has done any active 
service. The French Government thinks so well of these boilers 
that they have ordered more Niclausse than Delleville boilers for the 
French Navy. Another large cruiser, the Gambetta," is to be fitted with 
this boiler. 'Two Spanieh war vessels are fitted with the Niclausse boiler. 
One of them, the Cristobel," was the only vessel that distinguished ber- 
telf in the late war. The Russians have also ordered several vessels to be 
fitted with Niclausse boilers. In the English Navy the "Suffolk," of 
22,000 H. P., is fitted with Niclausse boilers, as is also a sloop of between 
1,400 H.P. and 1,500 H.. The “Seagull,” also fitted with this boiler, has 
been through every imaginable kind of severe trial, such as, I believe, no 
other boiler but the Niclausse could possibly have gone through. The 
excellent little boats that ply on the Seine, in Paris, and which I wish we 
could copy here, are all fitted with Niclausse boilers : all the newer boats, 
about 35 of them, are fitted with Niclausse boilers, for the repairs of which 
very simple and expeditious arrangements can be made. 

After some further discussion the resolution was carried unanimously. 

A hearty vote of thanks to the chairman and directors was passed, and 
the prcesedings terminated. 


Dover Eleotricity Supply Co. (Ltd.) 


The seventh annual meeting of this company was held at Dover on 
April 3, Sir W. CRUNDALL presiding. 

The CHAIRMAN said 12 months ago he foreshadowed that in all 
probability they would pay a 5 per cent. dividend this year, but in that 
unfortunate forecast he had left out the important factor of the price of 
coal. This enhanced cost, had brought down their dividend to 34 per cent., an 
increase of 4 per cent. over the previous year. The difference in the cost of 
coal represented as nearly as possible a 14 per cent. dividend. He believed that 
next year they would pay probably 6 per cent., or even more, in dividend. 
They might have increased their dividend by following the lead of their 
rivals, the Dover Gas Co., in increasing the price of electric current, 
but they thought that would be bad policy. The prospects for 1901 
looked very гозу, They had a large contract for supplying current to the 
contractors for the new Admiralty harbour works and for lighting the 
Admiralty Pier and the Prince of Wales’s Pier, including the lighthouse. 
They were also in negotiation with the Harbour Board for supplying current 
for power for several electri: cranes on the Admiralty Pier. They had also a 
largely-increased number of applications from the general public for private 
lighting. During the past year they had expended nearly £10,000 on capital 
account, the greater portion of which was for the plant and mains for the har- 
bour works contract. Suchadditional capitalas might berequired in the next 
few years would probably be for mains only, as they had now about suffi- 
cient machinery at their station to enable them to supply double the 
quantity of current for lighting and power as was now supplied. They 
were assured by their engineers that the machinery and plant at the station 
was in thorough working order, practically as good as the day it was put 
down. This wasconclusively proved by the report of the expert brought in 
by the Corporation in oonnection with their proposed purchase of the 
undertaking. With regard to this proposed purchase, he hoped the share- 
holders would not sell the business, because he was sure that, with a little 
patience, they would find that they had a good 10 to 124 per cent. invest- 
ment, and he failed to see why those who had worked hard for the last 
six or seven years should be robbed of what they considered their future 
prize. For sometbing like five years the shareholders had practically no 
return for this hard work, but he could see that in the next year or two 
their earnings would increase by leaps and bounds, He then moved the 
adoption of the report and accounts, and the payment of the dividend 
therein recommended. 7ч 

The motion was carried unanimously, and the proceedings terminated. 


BLACKBEATH AND. GREENWICH DISTRICT ELECTRIC LIGHT CO. 


(LTD.)—The directors' report for the year to Dec. 51 states that supply 
commenced from the company's own generating station оп Feb. 14, 1900. 
Delay in delivery of machinery involved а serious loss of revenue, and 
part of this loss (£1,200) has been recovered from the contractors as com- 
pensation. The business is steadily increasing. The number of lampe 
connected on Feb. 14, 1900, was equivalent to 5,967 8 c. p., and on Dec. 51 
last was 14,473. The number of consumers had increased from 132 to 
542. On March 31 the connections amounted to an equivalent of 16,520 
8 c.p. lampe and applicatione for 4,907 further have been received, making 
21,427 connected and applied for. The issue of £100,000 44 per cent. 
debentüre stock was fully subscribed. 


BROMLEY (KENT) ELECTRIC LIGHT AND POWER OO. (LTD.)—At the 
meeting last week the chairman (Mr. F. E. Gripper) said there had been 
an increase of over 6,000 8 c.p. lamps during the year, which meant 
that th 
lamps which they were supplying in Chislehurst besides, many awaiting 
connection. This (March) quarter they had sold 89,000 units against 


had nearly doubled the output, and they had nearly 5,000 


54,000 for the corresponding period last year, an increase of 50 per cent. 
Last year they had spent about £13,000, largely in increasing their 
mains. The principal expenditure in а district like Bromley wis 
for mains, because they covered a large district. He believed that 
a great deal of the success of the company had been due to their 
liberal expenditure on mains at an early stage in their existence. 
During last year they laid 7} miles of new mains. and their station 
buildings were now large enough to hold plant which would last them 
eight to ten years, with 50,000 to 60,000 lamps lighted. On wiring the 
profit of £195 was inconsiderable, but they did not try to get any 
monopoly in wiring in Bromley. The average price for current worked 
out at 4łd., or 47d. per unit, whereas a year ago it was 4:854, They had 
written off the whole of the preliminary expenses, and that left them with 
£855. 6s. 34. available for division. The directors recommended that a 
4 per cent. dividend be paid, that £400 be placed to reserve for renewal 
of plant, &c., and that £135 ba carried forward. The report and accounts 
were adopted. 


BUENOS AYRES AND BELGRANO ELECTRIC TRAMWAYS CO. (LTD.)— 
The directors’ report states that the total receipts for the past year were 
£127,097 and the expenditure £89,137, leaving £37,960. After providing 
for debenture interest and placing £3,000 to renewal fund, there remains 
£16,911. An interim dividend of 3 per cent. on the “A” preference 
shares was paid in October, absorbing £6,000, and the directors now 
recommend additional dividends on the “A” preference of 3 per cent. 
(making 6 per cent. for the year), and on ће “ B” preference of 24 per 
cent., absorbing £9,437, and leaving £1,474 to be carried forward. The 
arrears of the cumulative dividend on the B” preference shares is now 
14s. 6d. per share. Horse traction on the lines was not entirely superseded 
by electric traction until Sept. 10 last. 


CITY NOTES. 


— —e 


MEMORANDA.—Bank rate 4 per cent. (since Feb. 21, 1901). Price of silver 
262,4. per oz. (April 11) Consols (28 per cent.) 954 —958 for money, 
951—954 for account; 24 per cent. 96—96} (April 11). Consols Pay 
Day, May 3; Stocks and Shares Continuation Days, April 24 and May 13. 
Ticket Day, April 25; Pay Days, April 12 and 26 ; Mining Share Carry- 
over Days, April 23 and May 11. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—An issue of £250,000 4 per cent. debenture stock in this corpo- 
ration has been made this week. 

CITY OF LONDON ELECTRIC LIGHTING OO. (LTD.)—Mr. George 
Herring has been elected chairman of this company in succession to 
Sir David L. Salomons, Bart. resigned. At an extraordinary general 
meeting on Wednesday the resolutions passed on 21st ult. were confirmed. 

COMPAGNIE FRANCAISE DES TRAMWAYS ELECTRIQUES ET OMNIBUS 
DE BORDEAUX. —The general meeting will be held in Paris on April 21. 

ORIENTAL TELEPHONE AND ELECTRIC CO. (LTD.)—Subject to final 
audit, the payment of a further dividend of 840d. per share (tax free), 
making б per cent. for the year ended Dec. 51, is declared. 


ELECTRIC TRAMWAY AND RAILWAY TRAFFIC RECEIPTS. 


a `. 
Week | B | Imo | No Аёаввалта 
Line. ended 8 ог Dec. eh amount. — 
1901 £ £ & £ 
Aberdeen Corporation. aes O ee wis oe ' 
Birmingham Tramways.| April 6 | 4,210|-- 71 13 52630 |+ 648 
Blackburn Corporation.. „ 5 533/+ 116 14 5,622 1+ 609 
Blackpool Corporation... „„ 4f 160) ... 1 150 eee 
Blackpool and Fleetwood, ,, 6 | 384/+ 178 14 2,268 — И 
Bolton Corporation... „ 7 | 1,699/+ 682, 1! 1,699 |+ 682 
Bradford Corporation...| „ 877|+ 491, d1| 1,113 |+ 571 
Brisbane Trams . . Feb. 20 | 1,904|-- 107| 7 14,567 |+ 2,004 
Bristol Trams & Carriage April 5 | 4,027 |+ 1,289] 14 50,891 4 14,87 
Buenos Ayres & Belgrano pa Vie. nese M eos 
Carlisle Trams. Co. ...... „ 7 170 14 1,629 ooo 
Central London Railway „ 65,654 14 84,889 ТИ 
City & South London Ry. „ 7 | 1,795 |+ 413) 14, 28,144 |+10,825 
Cork Elec. Trams... „ 4 | 381/+ 59| 15 4,622 + 3404 
Dover Corporation... „ 6 | 221+ 61) 1 221 i+ 61 
Dublin & Lucan Rly. ..| „ 6 96 — .20| 14, 1019 |+ 140 
Dublin United ....... 2e „ 5 3, 206 - 1,884] 14 33,504 + 837 
Dublin Southern Dist... „ 5 | 715|-1,039| 14| 9,769 diis 
*Dundee Corporation. „ 3 552 |+ 163 ЕТ ec 
Glasgow Corporation. „ 6 | 8,517|- 439| 14 116,829 |+ 1,887 
Halifax Corporation...... iu T jn t "T T 
*Huddersfield Согрп, г» "T MN 1 ae m 
Hull Corporation „ 61.724 f 971| 40! 58,184 |-- 31,519 
Liverpool Corporation... Маг. 30 | 8,079 |+ 906| 15 |101,755 |-- 14,480 
Liverpool Overhead Rly. April 7 | 1,607|+ 290 14| 20,813 |+ 1,359 
Portsmouth Corporation| , 6] 575 — 62|... У E 
„Sheffield Tramways.....| „ 7 3,517 41,395 14| 39,809 14, 
Southampton Corporat'n „ 4 880 ＋ 2791 ... eee ies : 
* Partly electrical. { 4 days only. 1 Plus two days. 
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DUDLEY, STOURBRIDGE AND DISTRICT ELECTRIO TRACTION OO. 
(LTD.)—The directors' report states that the total revenue for the year to 
Dec. 51 was £18,712, and tbe expenditure £11,812 ; profit £6,900. After 
deducting preference dividend (£702) there is, including £2,514 brought 
forward from last account, £8,511 available for distribution. A dividend 
at the rate of 4 per cent. per annum is recommended. 


STOCK EXCHANGE NOTICES.—The Stock Exchange committee has 
appointed 17th inst. as a special settling day in the provisional scrip 


certificates, fully paid, for £698,201 4 per cent. debenture stock of the 
Central Railway Co., and has ordered the same to be quoted in 
the official list. Application has also been made to the committee to 
appoint a special settling day in, and to grant a quotation to, the further 
issue of 10,000 ordinary £10 fully paid shares (Nos. 60,001 to 10,000) of 
the City and South London Railway Co., and to allow the further issue of 
10,000 ordinary £5 fully paid shares (Nos. 80,001 to 90,000) ef Willans 
and Robinson (Lid.) to be quoted in the official liat. 


ELECTRICAL COMPANIES' 


Amount | LasT 
Pend баре» м ХАМЕ, | 
SHARE. | DEND. 


SHARE LIST. 


Previous Price RATE PER Bosrwxes Dons 
Wxxx's Prios, | Wodüaesday, | Окнт, Drymom Dur Dvnarxo 8 DAYS 
APR, 2; Apr. 10. Tido, Hxprwo АРК. 10 


ELECTRICITY SUPPLY COMPANIES. 


100,000 1 ад Bl'ckh'th & Gr'nw'ch D'st'ct Elec. Lt.Ord. (fully ра.) 
£100,000| Stock 83/2 Do. 4} Ist Deb. Stock Prv. Certs, (red. & оов.) 20 
6,000 10 12/0 Bournemouth апа Poole Elec. Suppl Ord, e 
6,000 10 4/6 Do, per Cent. Camulative Prof. ............. e 
470,000| Stock 44% Do, Oent. Debenture Stock (rei); — 
19,661 5 3/6 | Brompton & Kensington Elec. Supply Ord ............ 
12,000 $ 8/6 Do. 7 per Oent. Preference  .......... — 
20,000 5 1/6 Oaloutta Elec. Supply e 2 — А, paid) . e 
50,000 5 4/9 Жи MUT & Strand Elec ty Supply ры 
50,000 5 2/3 per Cent, Preferenoe . . . . 6 . 
84,000 5 3,0 ад шшен A. Вир! Ordinary... ooo es sees 
£150,000 | Stock » 4L OM ebenture Sock (red. (red, 
$1,200,000 | $1,000 5 Ohicago варе lstMort.5% 80 yr.Gold — 
70,579 10 8/0 "po. London Electric Light да, usce — 
40,000 10 67 6 per Cent. Cumulative Pref, ................ 
£400,000 | Stock 5% |* Do. 5 per Cent. Debenture Stock ok — 
£200,000 | Stock ine Do, 44% 2nd Deb. Stock Certa. (all pd.) .... 
40,000 10 4/0 | Oounty of London and Brush Prov. — rs .. os 
20,000 10 6/0 Do. 6 per Oent. Cumulative ry ecd 
5300,000 | Stock 44% Do, 4%% Deb. Stock (all pd.) (red.) . 
10,200 5 vos Folkestono раса. Supply Co. Ordinary . — а 
11,000 Б — Hove Electric Lighting Ordinary... . 
15,000 5 10 Kensington and Knightabrid ge Ordinary... 
10,000 5 6 Do.  6per Oant. lst Pre .. [Deb. Stk. (red.) 
£73,009 | Stock 4% | Konstu. & Kngtbg.Co.& Мор Hill Qo.(Jt. мон)» 
110,000 3 ^ London Electric Suppl у 8 — 
49,840 5 3/0 Do, per Cent. у РКЫ 
8250,000 | Stock 4% Do. 4 per Oant. lst чута у ө Debentures - 
85,000 10 6/0 Metropolitan Elec. Supply O: /— — — 
13,769 10 9d. Do. (£7 10s. paid).. 
£220,000 | Stock % po per Cent. Deb. Stock First Mort — 
260,000 Stock PC er Oent. — "bs "oet — 
6,452 10 8/0 Ao Hill Electric Ordi —— М 
10,000 5 5/0 | Oxford Electric Ordinary sc Wr 
$00,000 l 1/6 Rand Electric ..... — Л ТТТ тл 
&135,000 | Stock 5% River Plate El. Lt. & Tr’ cin, Ltd. BY lat Mor. Bob. das 
15, g100 $2 Ro Electric Company of Montreal Shares 
4115, 500 100 44% * per Cent. Ist Mo Debentures * 
40,000 5 9/6 Bt. J amos's and Pall Mall Electrio;Ordinary . 
20,000 5 8/6 Do. 7 per Oent. Preference S 
£150,000 | Stock 29/0 Do. 8) per Cent. Debenture Stock (rea. кув «берега 
12,000 5 vet Smithfield Markets Hleotrio Supply Ord: наку. SENSE 
£50,000 Btock 4x Do, 4% Debentures [III „eee 
65,000 5 * South London Electric Supply Ordinary... 3 
103,518 b 5/6 | Westminster Electrio Supply Ordinary e 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
260,007 Б 2/0 | Anglo-Argentine Shares a ieh 
£230,000} Stock 6% Do. Permanent 6% Deb. Stock .. ё 
15,000 10 9/v Blackpool and Fleotwood Tramways... кад. 80 - 0000006 эор 
15,000 Б «3 Brisbane Electric Trams. Investment Ord. ........ TM 
75,CO0 b "7 ро, 5% Cum. Pref. .. —— 000000 eve өдө 
£400, 000 Stock D: Do. 44% Deb, Prov. Certs. e - 
50, 10 832 Bristol Tramways and Carriage Ordin abge e 
25, 10 4 Do.  Oumu ativePreference(fally pd] ^ 00:406484 
£100,000| Stock 15 Do. 4 per Cent. Debentures ........ 6 
20,000 10 22 British Columbia Electric Railway Ordinary . 
13,600 10 5/0 A 57 Preference .. $a$sdd e006 68080 8080 ded ont 
£250,000 40 Eon 449% Ist Mort. Debs.. $6 06606 bess —— 00000: 
60,000 10 6/0 British Elec. Trao. COPED. dices iei vens „ 
60,000 10 6/0 Do, 6% Cum. Pref.......... r 9 700666 se 
£350,000 | Stock 5% Do 6 per Cont. Perpetual Debentures ...... .. 
40,000 5 8/0 | Buenos ge x Belgrano 6% A Oum, Pre 
27,500 5 eee Do, TTTTTITTTTTITT HIITITTITITIT DIEI ITI III 
£320,000| Stock 5 Do. 6 ie Gent. Debentures 
£120,000 | Stock 5% Do. 5% 2nd Deb. St'k Prov. Caria. Gil på. J.. 
34,440 10 2/0 , Calcutta Trams. (Nos. 1 to 400 [oue 
£250,000 100 Sé Do. 4% 186 Deb, Stock (Bed) .. ——— 
400,000 1 Yes Cape Electric Trams. Shares... ОРИК КГУ CMT, 
206,297 10 2/6 | Oentral London Ordinary. „ nones | 
40.000 5 2.6 ai^ of Malo PET Trams, Co. 5% Cum. Pr af. . 
£300,000 100 4% Do. 6 1st Mort. Debs. . sion 
000 Stock 142 оң and South London Railway Ооп. Ordinary 
37,500 10 2/02, Ordinary (Nos. 22,501 to 60,000) .. 
£150,000 | Stock 5% Do, (o7 es Porpotual Preference (1891) .. 
£200,000 Btock 6% Do. ice ТТТ ТТЛ КТ 
£244,315 | Stock 4% Do, Oent. Perp petual Debenture . A 
60,000 10 6/0 | Dublin United ' Trams. (1806) Ltd., Отата: бн 
59,987 10 6/0 Do. 6 per Cent. Preference ..............».... 
£300,000 100 $47 Do. 34 per Cent. Mort. Debs. (red. y 
20,000 5 5% Dudley, Stourbridge & District Elec. Tracti'n. Pret 
20,000 5 cos Electric Lgt. & Traction of Australia 6% Cum. Pref. 
20,000 10 74% Imperial Tramways Ordinary. . enn 
10,000 10 6 { 6 рег Cent. Preference. . . 
£300,000 | Stock 44% |t Do. 4 por Cent. Debenture . cose н 
80,000 10 1/3 | Kidderminster & District E. L. & Tr’ ctn 57 "Pref, . 
37,500 10 814 | Liverpool Overhead Railway RUPEE v — XA 
10,000 10 5% Do. z per Cent, Preference ..... „ . Xd 
£125,000| Stock 47 Do. per Oent. Debent ure «6... 
$350,000| $1,000 | 5% London а Rly. (Ont.) lst Mrt. 57 Dba. (red. E 
&328,744 | Stock 3/4 Lond. Utd.,Trams.47%1stMt. Db. Stk. Prv.Crts.(fllypd)| 
£60,000 100 5% Montreal Зи”: R’lw’ ySe'rl’giZ% Mors. Doba.(1 54 
£140,000 100 43% Do. Sterling 44% Debentures (1922) ........... 
24,000 5 | .. | New General Traction Ordinary . . . . . cesset eee 
,000 5 6/0 Do. 6 per Oent. Cumulative Preference gents 
4,000 10 | A Oldham, * and Hyde Elec, Tramway Ord...... 
4,000 10 Do. $ per Oent. Preference БЕДА eee Ped | 
18,884 10 ves Potteries Electric Traction Ordin „ 
20,000 10 5/0 Do. 6 per Oent, Cumulative ӨГӨпО@... 5. | 
8125,000 | Stock 87,0 4$ per Cent. Debenture Stock. seo 
£540,000 | Stock 3% Waterloo and ohn a июен 


4 s. d. Highest Lowest 
E i - * eee oe eee ... 
113 125 113 EA 416 0 ins т a 
1 1 6 аа oe oon 
10 ll 10 11 4 110 di bo vie 
101 104 101 104 e MM: em - ec 
i 8} 7 8 812 9 s 5 ble 
61 8 - 8 4 0 0 | Marchand September - . 
E 10 Y 10 410 0 | February and August eos А 
" b 5 ^| 4 110 , * ace v 
5 6 51 6 4 8 0 ТЛ 6, 7 
104 112 109 112 4 0 4 | June Ov б - 
100 110 "S 110 а 10 л April and October...... .. .. 
7 8 8 6 0 February and August 711 
124 134 12 18 412 4 | January and July...... 12 id 
121 146 121 196 4 0 4 | June and December... - - 
101 103 101 103 7] eee 10 1 s.. 
m tA ut 15 113 0 March and September 1 12 
$ 1 2 
106 109 106 109 423 7 = » “е 
5 5} 6 5ł LII LLLI ve ee 
7 8 7 84 eee oo LIII LIII 
GENS 5 aee 
an J "s [II] oe 
101 108 101 108 817 8 ec gi вов ove 
1 11 1} ... eo .. eee 
o 101° 9 101 $19 3 | Mar,J „ Bepi., Deo n we 
01 1 * ry III LIII 
Mà 123 in MESA April and October....| 13] 104 
9 10 "-- s... .. =... 
110 118 110 118 319 8 | Juneand December ... "e ace 
97 100 97 100 3 10 5 900 - T 
15 16 16 16 4 13 4 March ATT ee E ve ө. 
Б 8 16 11 РА “ Фә 
12 0 0 Li oe ... 
85 75 65 75 m January and July. . - - 
200 220 200 220 3 12 9 April and Ootober. eot өөө 
102 104 102 104 4 6 2 os eee ov 
12 14 13] ү 5 0 0 |Febraaryand August Á 
8g 9 B4 3 13 8 Г] м LIII [II] 
98 101 93 101 3 9 4 oe oe [III 
2 24 2 2} of oe eee oe 
80 90 80 90 410 ll - - eos 
11 3 2% 2 m ... .. * 
11 12 lj 1 4 4 0 | Marchand September 121 өөө 
1 4} 84 4} 417 0 | April and October. - - 
123 128 133 128 41410 900 (06 „ө 
14 15 14 15 1 6 8 — TT see 
2 3è 2 8 avi ө oe * 
4 44 4 1 5 .. ere see 
93 101 99 101 ant - 971 T 
28k 33} 23} 23] 8 5 3 | February and August s. - 
104 103 10$ 103 3 15 1 LIII or oe 
| а п ш, " 8 з 5 | February and August - see 
6 ТТ] LII oof .. 
10 10 10 10} 415 3 | May and November .. - - 
109% 102 > 100% 102% Prt | Т] s.: LI 
if TA 11 Hi 5 6 8 БАА E TA — 
1 2 2 416 0 ruary and August 2 125 
19 122 119^ 122 420 s 1904 1.0" 
5 54 Б 54 5 14 3 LI LIII LIII 
4h 5 44 5 И» өе e» eee 
104 107 104 107 ^ 13 8 оз oe ee 
96 £9 96 99 » oe - | - - 
10k 11# 10% 114 cal — 10] * 
101 101 102 104 on one aot > 
1 1 13 11 F. 76 ads s 
5 9 9 94 218 0 | June and December 9 9 
5} 5 5l 5} 4 611 di 5 2 
103 103 101 106 316 9 d — end 
a 9 а о 210 0 | February and August 47 * 
“oe и ... ... 
132 137 182 137 3 13 0 os x LIII oe 
122 127 122 127 318 9 өө eve ove 
112 117 112 117 8 9 5 | May and November om bes 
13 14 13 14 4 5 9 TM 066 e 
15 18 15 16 316 0 - * "m 
98 102 98 102 eet LI ee eee 
4} 5} 4} E. ТТ eee oe see 
218 225 2121 25 812 8 | March and Beptember - - 
144 15 144 15 318 8 РА , ee өгө 
112 114 112 114 8 18 ll January and July Ma 400 - 
n ome a? Ü Hebranry and Angus 27 ъа 
3 1 8 4 7 t oo oe 
13° 13} 13 13 | 315 6 ы а 
102 10+ 102 104 $17 2 | January and July d. ок 
100 102 100 102 418 0 - 6:0 бог 
103 101 102 101 еза вое өө - 
102 104 102 101 4 16 2 oes eee — 
102 104 102 104 467 -— - — 
3 3k 21 8] 8 8 8 e ese 
41 5i 41 bg b 14 3 May ——— ДА eee 
see | .. oe Fe ove oe 
LI] .. * 28 oe eee 
11 "5 19 n 12 2 E ү ға 
10 11 10 11 410 11 | February and August ose өө 
107 109 107 109 43 9 108 oes 
94 97 t4 ‘7 3 2 2 | June and December 9% — 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 
Lasr Previous Price RATE РЕВ Buss Doy» 
peres = Ante Огт. МАМЕ. | weer Prior, | Wednesday,| Окхт. Dry Don. Durine 8 DAYS 
MOUNT., SHARE. | DRND, APR. 2. Apr. 10. YIELDED. Exnpıno АРЕ. 10. 
; TELEGRAPHS. 8 8. d. Highest Lowest 
806,900 100 4X |*African Direct Telegraph 4% Mort.Deb.(red.)....| 99 102 99 102 318 5 | Jan and July...... - ove 
25, 10 "TII Amazon Telegra ТИТИ ТҮҮЛҮ rr Дл 0 Е „өө see June and Decem * . 
411, 700 100 < 75 Do. 5 т t. De %%% %%% % % % „ 55 65 75 65 eee eee m 
£822,720 Btock 17/ * ТТЕ ИТИИ 51 b4 5l 4 5 15 9 Feb., May, Aug., Nov. 52} oes 
23,088,640 Stock 80/0 0. Preferred .. %% %% es ЕД ЕСЕЈА 95 97 95 97 6 3 6 59 ээ 95 
,088, 8 5/0 Do. Deferred 199729998-s59090 5000 ETTET E hd ө 8} #1 81 81 2 i 2 э” , ы oo 
13,333,300 | $100 su | Commercial Oable Capital Stock e, . sere | 100 170 180 170 4 14 2 Jan., Apr., Jaly, Oct. — - 
&1,741.039 | Stock 4% |* Do. 4 per Oent. Debenture Stock e bs ... LOL 103 101 103 817 8 а 10.3 м: 
16,000 10 5/0 Cuba Submarine Ordinary DIL AL ALLAIT T$ 8i 74 8} 6 9 5 February and August эзе oes 
‚000 10 10/0 Do. Preference 10 per Cent. rr 16 17 16 17 5 17 8 U ,9 — ee 
18,000 5 2/0 Direct Spanish Ordina ТИТО ТТЫ 3 4 8 4 5 0 y 0 April and Ootober. s... eee * 
6,000 5 5 Do. 10 per Cent, Gumulative Preference vast 9 10 9 10 5.00 e on 
‚000 50 % Do. т Cont. Debentures . . . . . ..., 100% 104% 100% 104% 4 6 7 | January and July. " а 
60,710 20 8/0 | Direct United States Cable . 9% 10{ 9] 10 616 7 Jan., Apr., July, Oot. ө — 
108, 300 100 44% | Direct West India Oable 44% Rg. Db. 81 250 Nos. 1| 99 102 99 102 4 8 3 | June and December ... on ete 
&1,000.000| Stock 25/0 | Eastern digo uy 00) (red.) 143 148 143 148 41410 Jan., Apr., July, Ооё, | 15 143 
1,826,888 | Stock 17/6 Do. 33 per Cent. Preference Seok” AI el] B 98 92 95 3 14 3 95 9; 
1,432,268 Stock 4% |* ро, 4 per Oent. Mort. Deb. Stock (red.) . ИЗ 117 113 117 8 9 0 | May and November. ie ee 
350,000 10 2/6 | Eastern Extension . . . . . . . . и 14 144 мі 41411 Jan., Apr., July, Oot. 148 we 
50,000 10 zal Do,(Nos.250,001t0300,000)28pd.is*dat@Spm,alipd| 134 14 131 мі E д ^ 
£320,000| Stock 4% Do. 4 per Cent. Debenture Btook..- 388 5 п 116 111 116 3 9 3 | Februaryand August 2 ө 
8300,000 100 47 »Fastern and S. African 47 Mort. Deb. „ 93 102 318 3 | February and August m e 
$220,000 35 47 Do.  4per Oent. Mauritius Sub. "bebe (red. ... 101% 104% | 101% 1017 | 817 8 | May and November.. x 
180,227 10 1/9 | Globe Telegraph and Trust . . e. . c eee nns 9 { 10% 9 10% 5 2 5 | Jan., Apr., July, Oot. 10} 3] 
130,042 10 8/0 Do.  6per Cent. Frefesenoe . RE Pe / XS 15% 14 15} 313 8 ин 
150,000 10 5/0 | Great Northern of Cope 82 8 32 314 313 6 | January and. July... и s 
482,000 100 44% | Hallfax&Bermuda Oa le 447 ist Mort. Deb. j (wihnNos. 99 102 99 103 4 9 1 | June and December .. - — 
17,000 25 12/6 | Indo-European esa ^ cessa. eL to 1,200) [ou | 47 51 46 50 5 0 0 | May and November os m 
& 100,000 100 6% | London Platino-Brazilian 6 per Gent. Debs., о... 103 106 103 106 5 13 2 | March and September m e 
& 00,000 100 4% Pacific & European Tel. 4x Guar. Debs, (red.) .... 99 102 93 102 318 5 | June and December ... - 
11,839 8 4/0 Reuter’s COTES O OE REESE ORE Hee E © 74 8% 7% f$ 1 14 1 April and October. s... see oe 
3,381 8100 Cert. 6% | Submarine Cables Trust . 4 44. . 124 139 124 129 414 0 „ „ ve 
15,609 10/0 „„ | West African Telegraph . . . .., e R 831 R 3 4 9 3 | December and Jul - I 
8171, 100 100 6% Do. брег Оеп. Debentures (red.) . „ 97 100 5 0 0 | Marchand Septem ess - 
30, N vee West Coast of America... „%% eee eee +». i i i 1 eve .. . 
4150, 000 100 4% |+ Do.  4perOent. Debentures . . 99 103 99 102 813 6 | January and July cos - 
88,321 10 6d. West India and Panama ITTTI [IPITIIINITITTITITTIITTILITTTITTIII L 1 + i ТТ Мау апа UNE soe ТП 
84,563 10 6/0 Do. брег Cent. Ist Preferenoe . e on 6 7 6 7 811 6 » € “ 
4,669 10 6/0 Do. 6 per Cent. 2nd Preference .. ТТТ ЛЕ 6 7 5 7 8 11 6 ээ , „өө 6 
880,000 100 6% |" Do. брег Cent. Debentures . . . . 103 106 103 106 414 4 | Jan А DI — e 
207,980 10 3/0 Western Toogra OMS Br zilin Submarine) ... 13i 141 13] 14 418 3 | Mar., June, Oct., Dec. 14% ч 
&75,000 100 5% |е Do. t. Debs. (2nd Series, 1906) .. 101 104 101 104 416 2 | June and December .. — oe 
£348,777 | Stock 4% Do. t per Cent. Deb. Stock (red.) . e . 102 105 102 105 316 2 — ves € 
TELEPHONES. 
000 £5 4/0 | Ohili Telephone (fully paid) .. eee . . nnno 8 34 3 34 5 14 4 | August .. — + 
321,85C 10 3% | Consolidated Telephone Con. and Manfg. ...sse ....... | 2/3 2/0 2/3 2/9 | 1018 2 | April and October... s.. m 
12,080 1 24% | Monte Video Telephone Ordinary , -seee sees: 4 t t 5 0 0 | November .... nn — 
36,492 1 1/0 Do. 5 pet Cent. Preference ..............»....»...... 1 1 5 0 0 „” “+ oe 
5 0.000 5 26 | National... 3 33 . 3 38 717 2 | February and August з - 
' 5.000 10 6/0 Do. 6 per Gent. Cumulative lat Preference. | 11 18 11 18 112 4 н T e 
15,000 10 6/0 Do.  6perOent.OCumulative 2nd Preference ...| 10 12 10 12 5 0 0 ^ » — — 
250,000 5 2/6 Do. s per Cent. Non-Cumulative 3rd Pre. 48 45 4 4b 511 1 eer x i 
£4000,000 | Stock я? * Do. Dsbenture Stock & per Cent. m. Jen 90 93 £0 93 3 15 11 -| June and December... bes РА 
£5 1,000 Stock 4 Do. 4 per Cent. Deoa Stock (red ss -W9 99 90 99 4 8 et “+ s 
1 1,504 1 0/6 Orlen tal res.. (LET ETETETT eee) T °1°%® co ноб seoor: { 14 f 1j 5 3 9 Ар and Ошо see е; 
58,000 $ 2/6 United River Plate . —— ТТЕ 4 5 4 5 7 0 0 Jul У 2 = = 
140,000 5 2/6 Do, 5% Oumalative Prol.. a .... 4$ 51 | 4i 51 415 3 June and December ote x 
413,947 {оок 54 |+ Do. Брег Cent. Debenture Stock (red. Bee: 103 108 103 106 414 9 | June and December... - — 
ELECTRIC MANUFACTURING &o. COMPANIES. 
70,000 1 64. | Alliance Electrical Co. 6% Cum, Pref... oes .. 5 1 8 j 514 3 РА eee 
115,000 1 731. | Aron Electricity Meter 6% Oam. Pref. . sses =.. 1 P i 617 2 | Marchand September эм - 
,000 1 „ | British nde Works Oo, Ordinary М № Ju ўа к неа — ap 
50,000 1 "s Do. er Cent. Cumulative Preference ... Ps 18 E M S" oe eee — 
850,000 100 4 Do. Firat Mortgage een ee n 85 90 85 90 5 0 0 * wwe 
70,000 5 100 | British Insulated Wire Ordinary. „ . 10 11 19 11 616 4 | July and. February. ө 
70,000 5 8/0 Do. 6 per Cont. Preference . . eren -... А: 61 51 6l 418 0 | January and July. -— 
100,000 5 3/0 | British Westinghouse 6% Preference ..„„„_.. «ое ssven-ee 5 11 5 6 0 0 ... oe se 
‚060 2 1/2} | Brush Electrical Engineering „sree . ... .. .. . . =» 1j 1} 1 11 з 8 7 September sirs e e 1 F 
15,731 2 m Do. £l paid оов о6о eee eee eee et ЧУ s59000500 „ө "ТҮ, m ur see oe ы " 
,000 2 1/2 Do.  $per Cent. Prof, Non-Üum. . . 23 28 2 2i 5 6 8 | T 27 — 
15,781 2 soe Do. £l paid.. PANE .. . m vee oe ooo 
£125,000 | Stock 447 Do. 4$ por Cent. Porpotaal lat ‘Deb. Stock ..| 103 108 103 108 4 3 2 | Marchand September s.. 
&1 5,000 | Stock 45 Do. Perpetual 2nd Debenture Stock. „„......| 101 103 101 103 4 7 5 | January and July. — ED 
80,000 5 5/0 | Oallender’s Cable Construction Ord. КЫП, AB 16 15 16 413 9 * ч 15, — 
40,000 5 2/6 Do. ö por Cent. Cumulative Proference .. 54 6 54 6 42-5 т " оң | 
890,000 | Stock 44% Do. 4% per Cont. lst Mortgage Deb.(red. Ma 109 113 103 113 81910 | November and May. 11? ц 
450,000 1 vi b olinar Alkali Oo. (fully ра1й).....›.......... B 1} 14 2 3 e^ — » 
4150,000| Stock 417 Do. 44% First Mort. Deb. (red.) . »69 08 00,0: 95 93 95 98 a ove „ 
60,000 1 0/71 | Ohadburn’s Ship Тө1їөдга ›һ Ordinary _................ i 1 1 610 0 | March . rnm „ L 
60,000 1 0/71 | Do. 6 per Vent. Cumulative Preference 14 lk 5 6 8 HA - - 
54,000 3 1/93 Orompton and Co. (Nos. 1 to 64,00)) ..................... 34 t 3 4 512 7 | January and July... - - 
£100,000 100 5% |+ Do. брег Cent. First Mortgage Deb. (red. be 100 103 120 103 417 6 * M ves E 
60,000 1 0/71 | Davis and Timmins 6 per Cent. Oum. Ргө!........... H 1 i 1 6 00 á 5% ө 
99,261 5 1/6 | Edison & Swan United (““ A’? Shares) (83 paid) l4 2 1$ 2 9 0 0 | February and August one - 
17,139 5 2/6 Do. %%%“ x эла S 8 4 3 4 612 3 m » EL on 
£344,023 | Stock 4% Do. per Oent. Mortgage Dab.Stock foi sha NS. 8) 87 8! 4 9 6 June and December... - ө 
100,000 Stock 5% Do 57 2nd Deb. Standing Prv. Cts (al pd) 94 98 94 98 5 20 — без - 
85,500 ii. 2/66 | Edmundson's Electricity Corporation Ord. 4i 51 43 5i 8 110 | Нун —— E ~ 
13,303 5 у» Do. Cumulative Preference... 2 5} 6 zd а to 
£75,000 | Btock 44% Do. 43 per Cent. First Mort. Deb. (red. Y, 193 106 103 106 187.76 А ө 
112,100 2 1/2; | Blectric OonstructionOo. (Limited) е «оен. 1j 21 11 2} 5 6 8 January and July. 119 e 
25,000 2791 Do. 7 per Cent. Cumulative Preference . 2k 3 2$ 3 413 4 July . . f . . %. em 
&182,500 | Stock 4% Do. 4 per Cent. lst Mortgage Deb. (red.) .| 101 104 101 101 8 16 11 January and July. = e * 
110,000 1 * Giffre Electro Chemical an | Power Co. Ord ........ "i ove % 
35,000 5 18/0 | Henley’s Telegraph Works Ordinary. eem 15 16 15 16 6 5 0 | February and August 13. — 
35,000 5 2/8 Do. ‘4 per Cent. Prefereuce ... 54 6 54 6 315 0 ы - bí 5} 
£50,000 Stock 147 Do. 44 per Cent. Mortgage Do».Stook(rod.) . 107 111 107 111 E 5 in - e 
50,000 | 10 15/0 | India Rubber, Gutta Percha, &c,, Work .... cesses. 21 22 21 22 41011 | = »i » ө 
43 0,000 100 | 47 | Do. 14 por Cent. lat Mortgage Deb. (red, Д 101 104 10 101 317 9 March and B:p:ember pee see 
87,350 12 | 80/0 Telegraph Construction ani Maintnce, ... 37 41 37 4L 5 2 6 | March and July. 33) sa 
£150,000 100 4% Do. 4 per Cent. Debenture Bonds, 190v .. 101 10+ 101 104 3 17 0 | January aud July ...... РА 
25,000 5 4/0 Do. Manufactcring Ordinary .. 11 12 i H 12 68 4 | - soe e^ 
20,000 5 2/6 Do. брег Cent.Cumulative Fre Pe MP 5 о 5 6 A UA | nes ~ * 
80,000 | 5 6/0 | Willans and Robinson Ordinary ......... wien]. f 12 1! 2 416 0 April end October....| —12j M 
40,000 5 | 8/0 Do. ö per Qent. Oumulatſve Preference . 63 7t 6 7 429 " ” - — 
410000 Stock 44% Do, $t per Cant. Ist Mortgage Debentures . 105 107 105 107 4 о 0 | May and Nevember ... on on 


lu calculating the yield on this security, allowance has been ma le fur accrued interest, but not for redemption, 
t The L: 'ndon Stock Exchange Committee refuses to quote these, 
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Universal 


Manufactured by 

THE BRUSH ELECTRICAL 
ENGINEERING COMPANY, Lrp, 
49, Queen Victoria Street, London, E. C. 


Telegrams: 
INSTANTLY LONDON. 


(THE HARBURG INDIA-RUBBER C. CO. 


Large Stock kept london Warehouse: F. WINTER, 8, Redoross St., E. C. 


0 
Sheets, Rods, 
Tubes, 


Accumulator 
Boxes, &c. 


TEMPERATURE COEFFICIENTS OF 
íí CONDUCTIVITY” COPPER. 


То the Telegraph Engineer ibis а matter of great Importance to know with ac 
curacy the temperature coefficient of a wire with which he is dealing, since the 
inferences to be drawn as to the perfection of the insulation of a cable laid in deep 
water depend largely upon a knowledge of the temperature of the sea bottom. In 
the absence of soundings with suitable thermometers, these temperatures can only 
be calculated from the resistance of the conductor., 

The compilers of TEMPERATURE COEFFICIENTS OF '"CONDUCTIVITY 
COPPER " (Messrs. CLARK, FORDE and TAYLOR, the well-known consulting engineers) 
have recently made fresh investigations of the temperature coefficient over the 
range of temperatures to which cables are usually exposed, and the results of their 
investigations are now published. 


Table 1, gives the resist, at different temperatures when the Res. at 829F. 1 

Table II. gives the resist. ditto ditto when the Res. at 60°F. =]. 

Table III. gives the resist, ditto ditto when the Res. at 75?F,z1. 
And 

Table IV. gives the log. reciprocals of coefficlents In Table III. 


These Tables are strongly bound in cloth, price 2s, 6d. net. 
SHEET TABLE showing 


LOG. RECIPROCALS of COEFFICIENTS for COPPER RESISTANCES 


At different temperatures from 82°F. to 84°9°F, 
Printed on trong cardboard, price Ва. net 


Ihe Eleotriolan” Printing & Publishing Co., Ld., Salisbury-oourt, Fleet-st., E.C 


x 1 ® = я А на „ су A — £^ < ЕЕ - m * + Nt y* A 
„„ ае ors TE MEE 
uu 3 uS sa í 


__ HAMBLET’S 
MÍ BLUE BRICKS 


FOR 


AM MANHOLES&ENTRANCES 


FOR 


ELECTRIC 
INSTALLATION S" 


UNEQUALLED BY ANY 
J OTHER MATERIAL 
FOR SUCH PURPOSES. 


CONDUITS wv: 
"АМҮ SECTION. 


talogue of Various Manufactures 
ad dress, 


MBLET 'S LT, 
Wiest Bromwich. 
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THE EASTERN TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS, 


San - 7 
we de i ©» ; 
5 / ; - 
Сз н эг \ x ? E 2 e. 
j n 2 7 
4 түтүү 4 le pe ^" ; с ET . е 224 А г — : „ ДОЙ ў 
idi . 3 У 277 Г 7. ч [4 ; “Аз е ә „ ^ mee % i 
Cadets . СА : pm — /* a. 
{ Cost t eco. M ) "s. : > 2 ^ ‘ P — ? £4, ў 
в... ГР, e 3 ‚ J 2 “ ) ^ Lagi 
} P ^ E ; ; ; БЛА; . / г 
е a — - и - r — - — Ё — — —— — — i E aai matt ee 4 . ä —— бы. ^^ — — м 


IN CONNBOTION WITH THN (LIMITED) 


EASTERN EXTENSION, WESTERN, EASTERN AND SOUTH AFRICAN, EUROPE AND 
AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN DIRECT 
TELEGRAPH COMPANIES, AND THE DEUTSCHE SEE -TELEGRAPHEN GESELL- 

By DIRECT TRIPLICATE CABLES to ера Portugal, Gibraltar, Malta, Egypt, Aden, 

and india. 

By DIRECT DUPLICATE CABLE ROUTES to Madeira, St, Vincent, Brazil, Argentine 
Republio, Uruguay, also to Peru, Chili, and other parts of South America: and 
to Suakin, Perim, Penang, Malacca, ‘Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Saigon, T onquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate) 
— Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. T home, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 


and Manila. 
Telegrams should be sent from the Company' s Stations— 


{LONDON—!, OLD BROAD STREET, E.C.; 8, LEADENHALL STREET ; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET 8. W.; 206a, WINCHESTER HOUSE, E. C.; 87, HOLBORN VIADUCT, E.C.; FOREIGN AUCTION HALL 
COVENT GARDEN MARKET, W.C., and 449, STRAND, W.C. 


MANOHESTER—20, Brown Street. LIVERPOOL—KI13, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. . 


COMPANY’S LEVANT SYSTEM: 


Odessa, Constantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, Syra, Candia, Rettimo, Canea, Sitia 
Rbodes, Trieste, Corfu, Zante, Patras, койш агави: A er ea Santa Maura, Tinos, Andros, Zea, an 
e Greek Islands, 


This Company's Cables are worked by Mulrhead's System of Duxplex and — 
Curb Transmission upon all its Main Sections. 


Te мейш Telegrama trom Fontal Stations SET A TT A SHERINI O чома being, seas gui 


Booas of Forms and Tariffs torwarded post free on application at the Oompany’s Ohief Offices as above, or at 
37, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES: 
Winchester House, 60, Old Broad Street, 10. - Buy Order GEORGE DRAPER, 507447. 


THE ELECTRICIAN: 


THE OLDEST WEEELY ILLUSTRATED JOURNAL OF 


ELECTRICAL ENGINEERING, INDUSTRY, AND SCIENCE. 


ESTABLISHED, First Series (W eekly), 1861; Second Series (Weekly) 1878. 


No. 1,196. [A9 “л. 


CONTENTS OF THE CURRENT NUMBER. 


NOTES. . 8 965 | Some Notes on Polyphase Sub- 
Meetings of Scientific Societies 966 station Machinery. By A. C. 
Contemporary Electrical Science. Eboral. Concluded ......... 982 
Compiled by E. E. Fournier Some Notes on the Electrical 
gi A 967 | Transmission of Power in Coal 
The Isle of Thanet Tramways. Mines. By H. Ravenshaw... 986 
Illustrated........................ 968 | Соггевроодепсе .............-.... 987 
Electrical Power in British Legal Intelligence. .. 988 
Works. By W. Geipel, Municipal, Foreign and General 


M. I. E. E. Illus. Concluded 975 


Electricity Works Accounts .. 978 | Trade Notes and Notices 993 
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NOTES. 
— 

Contrary to expectation, the list of nominations for the 
President, Vice-Presidents, and Members of Council for the 
forthcoming session of the Institution of Electrical Engineers 
was not announced at the meeting last night. 

— — 

Tue special report by the Board of Trade (under Sec. 1 of 
the Electric Lighting Act, 1888), which we reprint on another 
page, sets forth in chronological order the electric lighting 
history of St. Marylebone, the purpose of this historical frag- 
ment being to justify the decision of the Board for a second 
time to dispense with the consent of the local authority in the 
matter of an application for a provisional order by the Mary- 
lebone Electric Supply Co. Parliament itself accordingly 
will have to decide whether this district is or is not to be sub- 
ject to competition in electrical supply ; and if so, whether the 
new rival is to be the local authority or the company which 
that authority has treated so unfairly. On the previous 
occasion when the consent of the same local authority—then 
known as the Marylebone Vestry—was withheld from the 
same company, the pretext of the Vestry was that it contem- 
templated doing the work itself. After having ousted the new 
company on this plea, however, the Vestry decided not to do 
any actual work itself, the matter thus lapsing for a time. 
His'ory is repeating itself in a measure: substantially the 
same issue is to go before Parliament. It remains to be seen 
whether the once discarded and now revived pretext—that the 
local authority seriously means to supply electricity, will be 
accepted as bona fide by our legislators, 


FRIDAY, APRIL 19, 1901. 


PRICE біхрЕМСЕ Орч 
Abroad, 8d., or 16 cents, оғ 800., or TORS. 7 


IN our issue for January 4th, reference was made to the 
unsettled condition of the carbide industry, due to the cver- 
speculation and over-production which had characterised the 
period 1898-1900. During 1900 the price of carbide had 
fallen from £20 to £10 per ton at Hamburg, and at the latter 
price many of the works had ceased to yield a profit. Dr. 
Rose, the British Consul at Stuttgart—who has sent home 
many valuable reports upon the progress of the carbide and 
acetylene industries in Germany—has given further details 
of this financial crisis in the carbide industry in the March 
issue of the Journal of Acetylene Gas Lighting. In 1900 
the carbide companies which have agreed to place their 
output and sales in the hands of a Frankfort company (the 
Gold- & Silberscheide Anstalt) produced 60,000 tons of 
carbide, while the consumption in Germany only amounted to 
15,000 tons. The companies who have entered into the above 
agreement, it may be explained, own works in Germany, 
Switzerland, Austria, Sweden, and Norway, but the French 
and Italian makers of carbide are outside the association, and 
in these two countries the capacity of the carbide works is 
also greatly in excess of the demand. At the commence- 
ment of 1901, therefore, the dealers in carbide in Europe 
carried a stock of 85,000 tons, with the prospect of further 
additions during the early months of the year. In these 
circumstances, hopes of a decided recovery in price are held 
by Dr, Rose to be somewhat visionary, and the suspension of 
manufacture by many of the works is likely to become perma- 
nent. At Thusis, in Switzerland, aluminium is to be manu- 
factured in place of carbide, while the power at the Ruhr 
carbide works is to be devoted to the manufacture of wood- 
pulp. At Lauterbach, in Switzerland, and at Milan, the 
carbide works have been closed for an indefinite period, and 
in the latter case the company who owned the plant and 
machinery is stated to have lost heavily. 

| — | 

Тнк above facts and figures can hardly prove pleasant 
reading for those who have invested largely in this new 
industry. Abroad, the big electrical engineering companies 
will be most heavily hit by the collapse, as these, in many 
cases, have provided the plant and machinery for the carbide 
works on the basis of payment in shares—instead of in cash. In 
this country, speculation in the manufacture of carbide has been 
on а much more limited scale, and the chief losses that have 
occurred have been in connection with acetylene generator 
patents, of little value save for company flotation purposes. 
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The professional company promoter has, in fact, been the 
bane of each of these new industries since their birth, and it 
may take years of solid work and effort by a different class 
of men to place either industry in Europe upon а basis of 
sound finance. Acetylene illumination has a future, that 
we are perfectly ready to admit. It is, however, not only 
foolish, but also financially unsound, to talk and act as though 
acetylene would displace every other illuminant now in the 
field, —and this has. been the mistake of the past. Acetylene 
will be used only when its cost is below that of other 
illuminants for the particular locality concerned. With 
electricity, coal gas, and oil as rival illuminants, its field of 
utilisation can never be a very extensive one. When those 
responsible for the finance of the carbide and acetylene 
industries recognise this truth a repetition of the errors of the 
past will become impossible. 
— P 


IcNoRANT people sometimes scoff at the idea of utilising 
direct solar heat for raising steam. There are other people, 
not less ignorant of what can really be achieved, who go to 
the opposite extreme and advocate the wholesale use of this 
cheap source of power. The fact, however, is that while 
the production of mechanical power from direct solar radiation 
has long been un fait accompli, there are but few localities 
where it offers any advantage over other methods. Та our 
contemporary Nature for the 11th ins‘. there is an illustration 
of a large sun motor, which has been erected in California for 
pumping. The reflector which serves to focus the radiation 
upon a small boiler consists of no less than 1,800 little 
mirrors, arranged like а mosaic on a parabolic annulus 
80ft, 6in. at its major diameter, and 15ft. diameter at the 
lower truncated extremity. By an arrangement of clockwork 
actuating an equatorial mounting the sua is kept in focus. 
Doubtless there are not a few places іп “ the ends of the 
earth " where such a plant would usefully provide energy to 
be stored for artificial lighting after dark. 


— . — 9—,9———————— 


City and Guilds of London Institute.—His Majesty the King 
has graciously consented to become patron of the City and 
Guilds of London Institute, of which, as Prince of Wales, he 
has been president since 1881. 


Obituary.—Lady Siemens, widow of Sir William Siemens, 
F. R S., died on Friday, last week, at Sherwood, Tunbridge 
Wells. She was the youngest daughter of the late Mr. Joseph 
Gordon, Writer to the Signet, Edinburgh, and was married 
to Sir William Siemens in 1859. 


Dublin Section of the Institution of Electrical Engineers. — 
At a meeting of this section at the Royal Dublin Society 
yesterday the following two Papers were read :—(1) ‘‘ Sources 
of Electromagnetic Vibrations,” by Dr. F. T. Trouton, F.R.S. 
(2) “ Notes on a Humming Telephone, by F. Gill. 


The Telegraphone.— Those who are interested in Mr. Poul- 
веп'в ingenious invention, the telegraphone, may be glad to 
avail themselves of an opportunity to inspect it. The instru- 
ment will be on view throughout next week from 11 a.m. to 
4 p.m. daily, at 2, Angel-court, Throgmorton-street, E.C. 


Society of Arts.— His Majesty the King who, as Prince of 
Wales, has been president of the Society of Arts since 1868, 
has graciously acceded to the request of the Society and con- 
sented to become its patron. His Majesty has also permitted 
the society to continue the use of his profile on the medals of 
the society. 
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Personal— The King has been pleased, on the recom- 
mendation of the Secretary for Scotland, to approve of the 
appointment of Prof. T. Hudson Beare, now Professor of 
Mechanical Engineering at University College, London, to 
the Chair of Engineering in the University of Edinburgh 
in succession to the late Prof. Armstrong. 


Cable Interruptions and Repairs :— 
Date of Interruption. Date of Repair. 


Latakia—Cyprus 000. omo ** s, ee June 21, 1899 ooo тт 
Pará—Maranham mn Mar. 2, 1900 — 
Perim —Obock ............... .... Mar. 22, 1901 .. April 15, 1901 
Sierra Leone — Conakry ......... April 2, 1901 ... Aprill6,1901 
Ваі — Масааваг .................. Аргїї 14, 1901 ... — 


Kew Magnetic Observatory and the West London Tramways. 
—With regard to the arrangements which have been arrived 
at between the authorities of Kew Observatory and the London 
United Tramways Co., we learn that although it has been 
decided to remove the instruments to some place where they 
will be free from disturbance by electric traction, the precise 
nature of the arrangements have not yet been decided upon 
by the Laboratory committee. 


Motor Car Experimental Run.—A long-distance run with a 
light electric motor car was carried out last week by M. Garcin 
between Paris and Mantes and back, when a distance of 
85 miles on one charge of the battery was covered in 6 hours 
82 min. 55 sec. The vehicle weighed complete 14 owt. 881Ь., 
and was fitted with a battery of accumulators of the Buquet- 
Garcin Schiore type of 120 ampere-hours’ capacity and 
weighing only 6j cwt. The run is claimed to be a record 
for a car of such light weight. 


Combination Conduit for Chicago.—The Western Electrician 
of Chicago for March 16th, describes a scheme, proposed by 
the Chicago city electrician, Mr. E. D. Ellicott, to construct 
a combination conduit with sufficient ducts for all the 
corporations using electric wires, and an ordinance has beeu 
prepared requiring that hereafter all streets, to be newly 
paved, shall be provided with sufficient ducts for present and 
future requirements. The scheme provides for separate 
manholes for each company, the cost of construction of the 
system being divided in proportion to the ducts required. 


Sheffield Municipal Electricity Works.— With regard to the 
statement in our last issue (see page 955) as to the extinction 
of light at Sheffield, we are asked to state that the informa- 
tion was not accurate and is liable to give a wrong impression. 
The supply of electrical energy in Sheffield, it appears, has 
only once been cut off during the last six months, this being 
due to a large 1,100kw. alternator suddenly breaking down. 
The minor extinctions to which Ald. Styring referred really 
only affected a very fow customers through the blowing of 
a fuse in a local transformer, and in some of the cases cited 
only one consumer was affected. 


Paris Exhibition Literature.—The fifth number issued of 
MM. Hospitalier and Montpellier's L'Electrieité à l'Expo- 
sition de 1900” (Paris: Vve Ch. Dunod) contains descriptions 
of measuring instruments, and is written by MM. Montpellier 
and Aliamet. A large number of old and well-known instru- 
ments are described in it, but as the majority of newer 
patterns exhibited at the Exhibition are dealt with in con- 
siderable detail as well, the publication will be found useful 
to both instrument makers and instrument users in this 
country. Ammeters and voltmeters are included, and, in 
fact, are responsible for a large portion of the number, but 
integrating meters are presumably reserved to be dealt with 
separately. 


~The Andrew Carnegie Research Scholarship.— The Iron and 
G:eel Institute notifies that candidates must apply to the secre- 
tary before the end of April in connection with the Research 
Scholarship founded by Mr. Andrew Carnegie. The object of 
the scholarship is to enable students to conduct researches in 
the metallurgy of iron and steel and allied subjects, with the 
view of aiding its advance or its application to industry. 
The scholarship is for one year, but the Council may renew 
for а further period. The results of the research are to be 
communicated to the Iron and Steel Institute in the form of 
a Paper, and if of sufficient merit the Andrew Carnegie gold 
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medal will be awarded. The gift consisted of 32 $1,C00 
Pittsburg, Bessemer and Lake Erie Railway Co. 5 per cent. 
debenture bonds. 


Power Transmission in Utah.—The Electrical World of New 
York for March 80th in a Paper on the lessons from the opera- 
tion of the power transmission system of the Utah Light and 
Power Co,, after describing the installation, which was started 
in 1897, mentions that one peculiarity of the company's system, 
as at present operated, is the absence of fuses, save on the 
street transformers and secondary distribution. Oil-insulated 
transformers have shown themselves much more reliable than 
{һе dry, two or three dry transformers burning out usually 
after each thunderstorm. It is found that over mountainous 
country No. 4 is the smallest copper wire that should be used. 
A 6-mile line of No. 2 aluminium wires has been tried with 
success, the wire being made especially soft, and not stretched 
very tight. In the case of the Ogden line, where are six No. 1 
wires with 50 poles to the mile, the cost of the copper was 
$1,000 a mile out of a total of about $2,500. The maximum 
load from the power station has now increased to 5,500 н.р. 


Lightning Research Committee.—It is announced in Nature 
this week, that a committee, to be known as the Lightning 
Research Coramittee, has been organised by the Royal Insti- 
tute of Briti-h Architects and the Surveyors’ Institution, with 
the object of collecting and tabulating information from all 
parts of the country as to damage resulting to buildings from 
lightning. The coinmittee includes Mr. John Slater (chairman), 
Major-Gen. E. R. Festing, C.B., F.R.8.; Dr. Oliver Lodge, 
F. R. S.; Messrs. J. Gavey, W. P. Goulding, W. N. Shaw, F. R. S., 
H. H. Statham, A. R. Stenning, Arthur Vernon, Killingworth 
Hedges, C. E. (hon. secretary). In pursuance of their inquiry 
the committee seek the co-operation of competent observers 
in all parts of the country, with a view to obtaining accurate 
details, noted on the spot, of the effect of lightning-strokes 
on buildings, whether fitted with conductors or not. Persons 
willing to assist by their observations are invited to commu- 
nicate with the secretary at the offiees of the Royal Institute 
of British Architects, 9, Conduit-sireet, London, W. 


Wireless Telegraphy and the United States Weather Bureau. 
—The work of the United States Weather Bureau in its 
experiments with wireless telegraphy is being pushed with 
business-like energy. At present, says the Western Electrician, 
the experiments are being confined to stations along the coasts 
of Virginia and North Carolina. Mr. Willis L. Moore, ehief 
of the bureau, finds from his experiments up to this time 
that the greatest efficiency in long-distance transmission is 
obtained from wire cylinders. Each of the new coast stations 
is being equipped with cylinders of 16 wires, each wire being 
140ft. in length. At present stations are in operation at 
Hatteras and Roanoke Island, in Pamlico Sound, North 
Carolina. When the third station now building at Cape 
Henry is completed, the distance between the most widely 
separately stations will be a little more than 125 miles. The 
two completed stations and the one building are now con- 
nected by an ordinary telegraph line, which will be abandoned 
on the completion of the third station. 


National Standardising Bureau for the United States.—The 
bill establishing a National Standardisation Bureau has passed 
both Houses of Congress. The functions of the bureau will 
consist in the custody of the standards ; the comparison of the 
standards used in scientific investigations, engineering, manu- 
facturing, commerce and educational institutions with the 
standards adopted or recognised by the Government; the 
construction, when necessary, of standards, their multiples 
and sub-divisions ; the testing and calibration of standard 
measuring apparatus; the solution of problems which arise 
in connection with standards; the determination of physical 
constants and the properties of materials, when such data are 
of great importance to scientific or manufacturing interests 
and are not to be obtained of sufficient accuracy elsewhere. 
The following sums of money have been appropriated : For 
the payment of salaries, $27,149; for the erection of a suit- 
able laboratory, of fireproof construction, $100,000; for 
equipment, $10,000; for site, $25,000; miscellaneous 
expenses and contingencies, $5,000. 


Testing Electric Light Networks.—A pamphlet on this 
gubjeot, written by M. Paul Charpentier, has been sent us by 
the publisher (Ch. Béranger, Paris). It suggests а method 
of testing and localising faults in electric lighting networks, 
which is a development of the Agthe and Kallmann test-wire 
system, combined with the loop system, as applied to this 
class of networks. The author proposes to add between the 
two external layers of insulation of the cable a wire spiral 
with a short pitch. If the cable is damaged, this spiral wire 
will be earthed, as there is only a thin layer of insulation 
between it and the lead, and & continual test of it will reveal 
any faults. These wires are to be connected up among them- 
selves in the same way as the working conductor of the cable, 
and an additional telephone wire is to be laid alongside to form 
an insulated return for the loop test and to facilitate commu- . 
nication with the station while testing outside. Wedo not 
think that M. Charpentier’s system will work as well as he 
anticipates. As a means of insulation testing it has the 
disadvantage of leaving out of account the consumer’s wiring, 
and there would be various sources of difficulty and error in 
applying it for fault localisation. These might perhaps be 
overcome, but we think that the system will hardly receive 
general application. 

The Manufacture of Carbons for Electrical Purposes.—In 
the issue of the Zeits. fiir Elektrochemie for March 28th Zellner 
gives a detailed account of the development of the electric 
light carbon industry. The first English patent for the 
manufacture of such carbons was granted to Staiteand Edwards 
in 1846. Their method consisted in mixing pulverised char- 
coal with sugar solution, moulding under pressure, and heat- 
ing the moulds in chambers from which the air was excluded. 
The resultant rods were again soaked in sugar solution and 
submitted to a second heating. The method was, therefore, 
in principle similar to that now used, but many improve- 
ments had to be made before the manufacture reached its 
present high standard of excellence. Limit of space forbids 
any reference to the numerous patents which have been granted 
for improvements in the process of manufacture since 1846, 
but these are fully dealt with in the original article. Zellner 
states that great improvements were made after the Paris 
and Vienna exhibitions of 1881 and 1888, greater attention 
being paid to the purification of the raw materials used in the 
manufacture. Reference is made to the fact that although 
the first patents in connection with this industry had been 
granted to English inventors, and although the first text book 
upon the subject was published by Тһе Electrisian Printing 
and Publishing Co. (“ The Manufacture of Electric Light 
Carbons." О. Pritchard. 1890), yet the manufacture was 
allowed to slip into foreign hands, and England, in that year, 
was meeting her requirements of electric light carbons chiefly 
by importation from the Continent. The article closes with 
a reference to the new branch of manufacture of carbons for 
electrolytic purposes, and with a list of the firms in Europe 
now engaged in the industry. Germany stands first with 14, 
France and England follow with 5 each, and the remaining 
six are distributed over the rest of Europe. The value of the 
recent text book The Manufacture of Carbons for all Elec- 
trical Purposes" by Jehl—the successive chapters of which 
were published originally in our columns—is acknowledged, 
and the thick fog of ignorance that for many years hung over 
the industry is admitted to have been dispelled. 


Poleforcia—We have received a pamphlet describing the 
most amazing invention of the last century,—the invention of 
no less than **& new method whereby power may be produced 
and utilised, and it destroys the modern accepted theory of 
energy so far as regards its universal application." Naturally 
а new power must have a new name, and the incomprehensible 
** Poleforcia ’’ has been selected for the purpose. The inven- 
tion consists in the use of several fly-wheels, each fly-wheel 
being provided with its own driving motor, and these 
alternately give rotation to a shaft. Though truly an astound- 
ing discovery, unfortunately it is not new ; we believe it dates 
back like many other discoveries to the ancient Egyptians. 
The complieated gearing by which the fly-wheels are thrown 
in and out of action probably is new; but really the scheme 
is not immense enough. There should have been a very small 
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engine and a gigantic fly-wheel, say half the size of Europe, 
then we should work away at the fly- wheel, say, for a century or 
two, till the wheel got up a prodigious velocity ; and after 
that what could not be done with the public? But now-a- 
days we want our returns so quickly. Then there is the 
name Poleforcia, a name that might refer to one of the old 
heathen goddesses. The name should certainly be a catch, 
and though it is only claimed as a new word for momentum— 
„no kintic (sic) energy business "—it is after all what prosaic 
people familiarly know as kinetic energy. 


The Financial Position of the Accumulator Industry in 
Austria-Hungary.—In our issue of March 28th we referred to 
the report of the German firm of accumulator manufacturers, 
Boese & Co., of Berlin. The issue of the Centralblatt für 
Accumulatoren und Elementenkunde for April Ist contains some 
remarks upon the position of the accumulator industry in 
Austria, which show that it is not prospering as in the neigh- 
bouring country of Germany. The ease with which capital 
has been found for exploiting new inventions relating to the 
design and manufacture of accumulators for traction purposes, 
is held to have been one of the chief causes of the present 
unsatisfactory position. Such accumulators have been placed 
upon the market without sufficient preliminary trials, and 
both the users and the financiers have lost heavily by this 
premature exploitation of new accumulators. Time and know- 
ledge are required to thoroughly test a new design or type of 
accumulator plate. The demands of the users have been 
gradually raised until a stationary accumulator battery plate 
is expected to have a life of 2,000 chargings and dischargings, 
and an automobile accumulator battery plate a life one-quarter 
to one-third of this limit. ‘The financier is ignorant of these 
facts, and has been willing to invest his money in promotion 
schemes foredoomed to failure. It is pointed out that in recent 
years no less than five firms in Austria-Hungary have ceased 
to manufacture accumulators, owing to the unsatisfactory 
financial position of the industry. These facts are taken from an 
article appearing in the Zeitschrift fiir Elektrotechnik of Vienna, 
and the comment of the writer in the German paper is, that 
they have apparently been published in the interests of the 
surviving firms, who naturally would like to check any further 
developments in this industry within the confines of the dual- 
monarchy. 


“Standing Order No. 22.’’—The official circular of the 
Tramways and Light Railways Association contains the 
following announcement :— 

One of the most important points of interest to the members of the 
Tramways and Light Railways Association which has arisen during 
the last month is the proposed amendment to Standing Order No. 22, 
referring to the necessity of tramway promoters obtaining the con- 
sents of the local authorities of the districts to be affected by the 
proposed scheme. The following is a copy of the existing standing 
order, and the proposed alterations are enclosed in brackets :— 
In cases of bills to authorise the laying down of a tramway [proof shall be 
given before the committee on the bill that the promoters have either 
obtained] the consent of the local authority of the district or districts 
through which it is proposed to construct such tramway, and where in any 
district there is a road authority distinct from the local authority, the 
consent [also] of such authority in any case where power is sought to 
break up any road subject to the jurisdiction of such road authority [or 
that the consent of such local or road authority has been withheld, and 
if in the opinion of the committee such consent has been unreasonably 
withheld and ought to be dispensed with, the committee shall report accord- 
ingly with the reasons and facts upon which their opinion is founded]. 
We understand that the Earl of Morley (the chairman of committees of 
the House of Lords) first intended to bring forward the above amendment 
some four weeks ago, but that since then private pressure has been brought 
to bear in opposition to the proposals, and the amendment is at present 
indefinitely postponed. We would specially recommend all the members of 
the Tramways and Light Railways Association to most seriously 
consider the question whether local authorities have not at present 
altogether an excessive power of veto with regard to the introduction 
of tramway systems promoted by independent parties. If they consider 
this question should be answered in the affirmative they should most cer- 
tainly seize the present opportunity of using their influence, both privately 
and publicly, in favour of the proposed amendments. There is no doubt 
that on occasions local authorities have acted unreasonably in withholding 
their consent to proposed tramway schemes, and, in any case, it appears 
only wise and fair to give the promoters the opportunity of referring to an 
independent opinion where there is any question of the power of veto 
being used without sufficient justification. 


A New Accumulator Factory .— The Pflüger accumulator 
factory at Oberschóneweide, described in a recent number of 
the Centralblatt für Accumulatoren und Elementenkunde, was 


completed in April, 1900, and covers 54,000 sq. yards. In 
the foundry 2 tons of lead are used per day for casting 
purposes. Chemically pure lead is employed. The cleaning 
and trimming of the rough cast lead plates is effected 
partly by machine and partly by hand. The coating of 
the plates with paste is carried out in a separate depart- 
ment, in which special precautions are taken to prevent 
lead poisoning. The air in this part of the factory is 
kept moist by the evaporation of water from the channels 
with which the cement floor is provided, while during working 
hours the walls of the rooms are frequently sprinkled with 
water. After drying and hardening the pasted plates are 
taken to the forming” room and are subjected to repeated 
charging and discharging tests. In this department also 
special attention has been paid to the comfort and health of 
the workpeople, and the ventilation of the rooms is effected 
by a fan driven by a 2 н.р. electric motor. Trolley lines 
run into all departments of the factory, and facilitate the 
transfer of the finished and partly finished plates. The 
electrical energy required for charging the finished cells is 
derived from а transformer installation, where a 6,000 volt 
three-phase current is transformed into continuous current of 
the desired voltage by three motor generators. That the 
accumulator industry in Germany is profitable is proved by 
the financial report, given in this journal, of the Accumula- 
toren und Elektricitäts Werke A. Gesellschaft vorm. W. A. 
Boese & Co. This company shows а net profit of £37,530 on 
the past year’s operations, and declares a dividend of 11 per 
cent., carrying at the same time large sums forward and to 
reserve. 


MEETINGS OF SCIENTIFIC AND ENGINEERING 
SOCIETIES, &c. 


TO-DAY (FRIDAY), April 19th. 
INSTITUTION OF MECHANICAL ENGINEERS. 
8 p.m. .Ordinary General Meeting, when the President's Address will 
be delivered. 
ROYAL INSTITUTION. 


9 p.m. Evening Discourse by Prof.J.J. Thomson, F.R.S. Subject: 
“The Existence of Bodies Smaller than Atoms.“ 


MONDAY, April 22nd. 
Soomty OF ARTS. 
8 p.m. Cantor Lecture I. “Alloys,” by Sir W. C. Roberts-Austen, 
F.R.S. 
TUESDAY, April 23rd. 
INSTITUTION OF ELECTRICAL ENGINEERS: MANCHESTER SECTION. 
7:30 p.m. Annual general meeting at Owens College for the election 
of officers for the ensuing session. 
WEDNESDAY, April 24th. 
INSTITUTION OF ELECTRICAL ENGINEERS : STUDENTS’ SECTION. 
7:30 p.m. Meeting at 28, Victoria-street, S.W. Paper to be read: 
“Distribution of Energy in Coa! Mines," by F. E. Pring. 
SOCIETY OF ARTS. 
8 p.m. Ordinary Meeting. Paper to be read: Patent Law Reform," 
by Alexander Siemens. 


THURSDAY, April 25th. 
INSTITUTION OF CIVIL ENGINRERS. 
8 p.m. "James Forrest" Lecture. Subject: “On Chemistry in its 
Relations to Engineering,” by Prof. Frank Clowes. 


INSTITUTION OF JUNIOR ÉNGINBERS. 


8 p.m. Lecture VI. On Works Management," by A. H. Barker, at 

the Westminster Palace Hotel. 
FRIDAT, April 26th. 
PHYSICAL SOCIETY. 

5 рт. Meeting in the rooms of the Chemical Society, Burlington 
House. Agenda: (1) “Оп the Thermodynamical Correction of 
the Gas Thermometer,” by Prof. Callendar, F.R.S. (2) ‘ On the 
Production of a Bright-line Spectrum by Anomalous Dispersion, 
and its Application to the Flash-Spectrum," by Prof. В. W. Wood. 

SOCIETY OF ARTS. 


8 p.m. Howard Lecture I. Polyphase Electric Working.” 
А. C. Eborall. 


SATURDAY, April 27th. 
INSTITUTION OF ELECTRICAL ENGINEERS: STUDENTS’ SECTION. | 
Visit to the works of Messrs, Easton, Anderson and Goolden, Erith, 
Kent. 


By 
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CONTEMPORARY ELECTRICAL SCIENCE. 
[Compiled by E. E. Fournme D'Arssz.] 
Sine Currents.—A Hertzian oscillator gives frequencies 
which are variable within very wide limits. But the period 
of actual oscillation is very small in comparison with the time 
of quiescence. Kohlrausch's sine inductor gives very pure 
sine currents, but their frequency does not exceed 150. 
Induction-coil currents have frequencies of 1,000 and more, 
but they are not even approximately sinusoidal. Hummel's 
continuous-alternate-current transformer gives frequencies of 
400 to 500, but even those are not sufficient for demonstrating 
resonance phenomena. M. Wien has therefore devised a 
method of producing sinusoidal alternate currents with fre- 
quencies as high as 8,500 ~ per second. In these currents 
none of the higher components have an amplitude exceeding 
1 per cent. of the main amplitude. The latter is 0-2 ampere 
with a resistance of 100 ohms, and that suffices for most 
measurements. For experiments in which the currents need 
not be very purely sinusoidal, double the frequency may be 
produced with the same apparatus—viz., 17,000 ~ per second. 
The principle of the apparatus is the following :—A disc of 
wood or brass carries a number of pieces of transformer sheet- 
iron round its rim, and the latter moves between the poles of 
an electromagnet. The alternations thus generated are rein- 
forced by what the author terms “electric resonance, which 
consists in bringing the proper period of the electric system 
into unison with the frequency by inserting a suitable capacity 
and regulating the inductance. By this device the amplitude 
of the main current is greatly augmented, while the overtones 
remain small as before. : 
(М. Wren, Ann. der Physik, No. 5, 1901.) 


Manometric Study of the Telephone.—Bince Merritt has shown 
the possibility of photographically registering the variations 
of manometric flames, the sphere of usefulness of this very 
sensitive reagent has been very greatly increased. L. W. 
Austin has applied this method with considerable success to 
the study of the motion of telephone membranes. A jet 
was inserted through a rubber cork cemented into the opening 
of a telephone cap, and another hole was drilled in the cap 
through which the gas was introduced, thus making а mano- 
metric capsule of the telephone itself. The apparatus was tried 
with a number of different alternators and the curves from all 
of these showed their own peculiarities of form, though a certain 
distortion seemed to be present. The reason for this has not 
been with certainty determined, but it seems probable that it is 
due at least in part to the flame itself and its tendency to flare. 
In any case, the lower line of the luminous part of the flame 
follows quite accurately the motion of the diaphragm, and 
the device is very useful for showing the current-ourve of an 
alternator. In connection with a second manometric flame 
actuated by a tuning fork of known period it becomes a 
frequency teller. It may also be employed for studying the 
distortion of sounds inherent in telephone transmission, and 
it offers a convenient method of comparing small alternating 
E.M.F.s. For photographing the flames acetylene gas must 
be employed, coal gas not being of sufficient actinic power. 

[L. W. Austin, Phys. Review, February, 1901. ] 


Velocity oj Flame lons—The new method suggested by 
J.J. Thomson for determining the velocity of ions in a gas 
not having hitherto been carried out, C. D. Child has applied 
it to the determination of the velocity of ions produced by a 
flame. The method consists in measuring the potential and 
the flow of current in a space through which only ions 
charged with one kind of electricity were passing. The main 
difficulty encountered in carrying the method into practice is 
that of accurately determining the potential at two points. A 
wire probe will not serve the purpose, as a positive charge 
will not leak off from it while a negative charge will. 
The author therefore employed the water dropper for this 
purpose. A gas flame was burnt between two metallic 
plates kept at а constant difference of potential by means 
of a water battery, and the water dropper was introduced 
between the flame and one of the plates. The results show 
that the velocity of the positive ions drawn from a Bunsen 


burner is approximately 2:2em. per second for a potential 
gradient of 1 volt per centimetre, and that for negative 
ions 2‘6cm. In the case of an unlimited supply of ions, if 
the discharge takes place between two regular surfaces the 
velocity may be determined by simply measuring the current 
per unit area and the difference of potential between these 
surfaces, and if the surfaces are not at all regular, the relative 


velocities of the positive and negative ions may be determined 
by comparing the positive and negative currents. 


[C. D. CHILD, Phys. Review, February, 1901} 


Allotropic Forms of Silver.—The electroplating process with 


silver is subject to certain irregularities which have been to а 
great extent cleared up by Berthelot’s discovery of the four 
allotropic states of silver—viz., silver modified by the action of 
oxygen at 550deg., silver precipitated by copper and not heated, 
the same heated afterwards, and crystallised silver. 
ever one of these varieties is opposed to another in an elec- 
trolytic cell containing a 10 per cent. solution of silver 
nitrate a current is generated, amorphous sheet silver being 
positive with respect to the other varieties. Since the 
amorphous variety has the greatest heat of oxidation, its 
electro-chemical behaviour is just what one might expect. 
The author has not succeeded in determining the E.M.F. 
developed between two allotropic forms, as the current never 
lasts more than 5 min. At the end of that time the surfaces 
of the two electrodes are equalised by the deposition upon the 
cathode of the particular allotropic variety of silver of which 
the anode consists. It is difficult also to obtain any one of 
the forms in а pure state, as most of the processes tried give 
rise to a mixture of two or more forms. 


When- 


[BERTHELOT, Comptes Rendus, March 25, 1901.] 


Blaze Currents as a Sign of Life.—An electrical method for 
estimating the vitality of seeds has been based by A. D. Waller 
upon the “blaze currents” discovered by him and first 
described in connection with a frog’s eyeball. A ‘blaze 
current is a galvanometrical token of an explosive change 
locally excited in living matter. It may be a current in the 
game direction as the stimulating current, or in the opposite 
direction. In the latter case it is equivocal, as it cannot be 
distinguished from a counter-current due to polarisation. It 
is, therefore, the direct current that the author relies upon as & 
criterion of life. The proof that the criterion is a true one 
is furnished by the author's experiments on beans of various 
ages. Beans not more than a year old all show blaze currents, 
and all germinate vigorously in the incubator. Seeds grown 
in 1860 show no perceptible blaze currents, and do not germi- 
nate. New seeds show only half the E.M.F. of blaze current 
(i. e., about 0-02 volts) after three days soaking in water, and 
none after four weeks’ soaking. Anmsthetics and cold also 
influence the blaze currents and the germination in a parallel 
manner. It is evident that the author has discovered a test 
which enables us to satisfactorily distinguish between living 


and dead matter. 
CA. D. WALLER, Proc. Roy. Soe., March 25, 1901.] 


Loud-speaking Radiophone.—T. Tommasina has constructed 
an electric radiophone which can be heard throughout а large 
hall. It is not so sensitive as previous patterns, but still 
responds io exciter sparks of only 1mm. length. No relay is 
used, and the receiver is simply in circuit with a battery and 
a telephone. While in the ordinary coherers the particles 
must be free to move, they are embedded in a pasty mass 
in the new coherer. The author employs silver filings 
mixed with lycopodium, sulphur, or glass powder, and 
embedded in glycerine. The electrodes are platinum coils 
wound on glass. Electric waves impinging upon this 
coherer produce an increase of ‘resistance which, how- 
ever, only lasts as long as the impact lasts. The coherer 
is, therefore, self-righting, and to such an extent that the 
author declares it to be an interrupter controlled by electric 
waves. Its efficiency, as such, is directly proportional to the 
strength of the current traversing it. At a certain critical 
current strength the galvanometer needle becomes nearly 
stationary, while the telephone responds vigorously. This 
shows that the interruptions are practically instantaneous. 

[T. Tommastna, Comptes Rendus, March 11, 1901.) 
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THE ISLE OF THANET TRAMWAYS. 


In this article it is intended to describe the Isle of Thanet 
Tramways, which started running with great success on 
Thursday, April 4, the day before the commencement of 
the Easter holidays, A most interesting fact in connection 
with these tramways is that they are a light railway '* within 
the meaning of the act,” but to examine critically the precise 
distinction intended by this act would be outside the scope of 
the present article. At all events, we welcome the fact that the 
Light Railway Commissioners are ready to pass an inter- 
urban tramway as a light railway, even though there be no 
intention on the part of the promoters to avail themselves of 
provisions in the act for the conveyance of farmers’ produce, 
cattle, pigs and poultry; and we should be the last to object if 
Mr. Gerald Balfour’s bill now before Parliament left a loop- 
hole for purely urban electric tramways to come in, and thus 
evade the iniquitous 21 years’ purchase clause of the Tramways 
Act of 1870. 

The Isle of Thanet Tramways include at present about 
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11 miles of track, but electric lighting provisional orders 
have also been obtained for Margate, Broadstairs, Westgate, 
Birchington and St. Peter's—the Margate provisional order 
having been transferred from the Corporation and the others 
obtained directly by the Isle of Thanet Tramways Co.—and all 
these districts will be supplied from the large power-station 
situated at St. Peter's. The map which we publish on this 
page shows the route of the tramways, the disposition of the 
areas, and the position of the generating works. The whole 
scheme has initiated with Mr. W. M. Murphy, whose name is 
well known in connection with the Dublin tramways, and 
with characteristic energy he has brought it into effect in spite 
of stubborn opposition from several quarters locally and delays 
on all sides. So long ago as December, 1896, he deposited 
his application with the Light Railway Commissioners. In 
May, 1897, the Commissioners sat in Ramsgate to hear 
objections, and the light railway order was finally confirmed 
by the Board of Trade in August, 1898. On April 18, 1899, 
the work was started, and the fact that the line then took two 
years to complete is largely accounted for by the great length 
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(about 8 miles) of absolutely new тоайв the сошрапу has 


been compelled to build, besides widening 14 miles of the 
existing roads, coupled with а three months' suspension of 
the work in the towns of Margate, Broadstairs, and Ramsgate 
both in 1899 and 1900, which the local authorities were able 
to enforce during the ** season." 

Originally it was intended to run the tramway from Margate 
to Westgate, and on through Birchington to Birchington Bay, 
but opposition on the part of the residents and landowners at 
Westgate caused this part of the scheme to be thrown out. 
In addition to the provisional orders already mentioned, 
the areas corresponding to which are shaded in the map, the 
company naturally wished to acquire powers for electric light- 
ing in Ramsgate. Here, however, the Corporation opposed 
the company, and obtained a provisional order itself, but as 
no further use has been made of this order up to the present, 
we should not be surprised to hear soon that a transfer has 
eventually been negotiated. 
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The work has been carried out under the direction of 
Mr. Arthur J. Salter, engineer to Mr. Murphy, Messrs. Kin- 
caid, Waller and Manville being the consulting engineers, 
and Mr. H. F. Parshall advising also as to the electrical 
equipment. Mr. Beverley Griffin is sapervising on the spot 
for Mr. Murphy, Mr. T. E. Etlinger on behalf of Messrs. 
Kincaid, Waller, and Manville, and Mr. Streatfield for the 
British Thomson-Houston Co., the chief contractors. Mr. 
Arthur A. Tyler is general manager, and Mr. Richard Hum- 
phries resident engineer. Following isa list of the contractors 
and sub-contractors :— 


British Thomson-Houston Co. ...... Electrical equipment of station, sub- 
stations, line апа cars. 

Allis engines and steam pipes. 

Engines for three-phase generators. 

Boilers. 

Condensers and cooling tower. 


R. W. Blackwell & Coo 
Bellis and Mor con . 
Babcock and Wilcox...................-- 
Wheeler Condenser & Engineering Co. 
Blake апа Knowles Steam Pump 


Worka......... РОСТ ОТ Feed-pumps. 
Railton and Campbell .................. Oil separators. 
Desrumaux Automatic Water- 

Softener and Purifier ............... Water-softener. 
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CROSS SECTION or PowagRn-HOUsE. — 


A The power-house is most conveniently situated, lying as it | traction, the boilers are suspended from girders resting on 
does almost at the centre of gravity of the line, and on the | wrought-iron columns entirely independent of the brickwork. 
railway. A siding carries the coal straight alongside the coal | The steam range is single. | | 

bunkers, into which the fuel can thus be dumped directly Water is obtained from a well 130ft. deep with adits 800. 
without the assistance of conveying plant. This arrangement long. This is employed both for feed and condensing pur- 
із seen in the ground plan of the works above, and in the | poses, the feed-water being passed through-a lime water- 
general view of the buildings on p. 971, which, as well as the | softener built as an iron tower, upon the top of which is a 
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GRNERAL VIEW OF ENGINE ROOM FROM SWITCHBOARD GALLERY. 
ALLIS- B. T. H. TRACTION GENERATOR, AND SWITCHBOARD GALLERY. 
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reservoir. The Broadstairs water main serves as a stand-by. | set of triple scrapers with bevelled cutting edges and over- 
The two feed-pumps are vertical, wich Sin, steam cylinders, | lapping joints, driven by belt-gearing from a small high-speed 
Gin. pump cylinders, and 12in. stroke. Each can deliver | horizontal engine 4}in. cylinder diameter and Sim. stroke. 
about 5,000 gallons per hour, at 50 strokes per minute. They | There is no preliminary feed- heater. 

have an adjustable form of valve motion which can be regu- 

lated so as to secure the full length of the stroke under all | 
conditions of work. The Desrumaux water-softener is in three 
parts—the saturating chamber, the reagent tank, and the 
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GENERAL VIEW OF THE PowER-HovsE AND CAR SHEDS. 


The engine room is a fine building, well-lighted by a glags roof 
and end windows, and a switchboard gallery is situated at 
one end. At present two 200kw. continuous-ourrent traction 
sets are installed and two 2,500 volt three-phase generators. 
The former only are running at present, and supplying power 


settling chamber. In the latter, the surfaces on which the 
precipitate deposits itself are in the form of a conical spiral of 
plates, which rest on cast-iron supports within the tower and 
are easily removable. They can be eleaned by flushing with 
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at 500 volts to the overhead line through an underground 
cable, with distributing pillars placed at half-mile seotions in 
the usual way. By the time the load has increased sufficiently, 
the three-phase plant will be running and supplying current 


The economiser 1з fitted in the main flue near the chimney 
base. It consists of 240 tubes in sections 10 pipes wide, the 
tubes being 9ft. long by 4,%їп. diameter, affording a total 
heating surface of 2,400 sq. ft. Each tube is fitted with a 
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to sub-stations in Margate and Ramsgate, whence the line 
will be fed through rotatory converters. The two horizontal 
Allis engines, driving the continuous-current sete, are of the 
firm's usual tandem pattern with Reynolds-Oorliss valve gear ; 
the gear shows up very clearly in the illustration. Above the 
cylinders the re- | 
ceiver is situated, 

heated with live : Е д" ' 
steam. The cylin- | 
der diameters are 4 
14in. and 28in. by 
80in. stroke, and 
the speed is 185 
revs. per min. The 
engines are each 
fitted with a 14ft. 
flywheel weighing 
10 tons 14 cwt. 

The generators 
directly-coupled to 
these are of the 
standard B. T. H. 
6-pole pattern 
wound to 500 volts 
at no-load, and 
over - compounded 
to 550 volts at full 
load. They are 
guaranteed to stand 
а momentary 50 
per cent. overload 
without sparking at 
the brushes. 

The most in- 
teresting feature of 
the three-phase sets 
is their small size. 
Driven by fast- 
speed engines, they 
offer a remarkable 
contrast tothe large 
three - phase  fly- 
wheel pattern al- 
ternators oneis used 
to seeing, and also 
to the two con- 
finuous current sets standing next to them. Although the 
capacities of the latter are 200k w., as against the 800k w. of 
the Belliss-B. T. H. three-phase machines, their overall dimen- 
sions are 27%. Эш. by 14ft. Gin. by 8ft. 10in. (height from floor 
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They are guaranteed to withstand a 25 per cent. overload for 
short periods. The governors are driven directly from the 
crank shaft and act on the throttle valve; they are guaranteed 
to control the speed of the engines within 3 per cent. when 
the maximum load is suddenly thrown on or off. 

The three-phase 
alternators, whose 
frequency is 50 со 
per sec., have re- 
volving magnets 
consisting of 20 
poles. These are 
built up of sheet- 
iron punchings and 
bolted together, the 
coils being wound 

on the sheet-iron 
spools with wooden 
flanges supported . 
by the extended 
metal pole- pieces. 
As the size of the 
box girder casting 
supporting the ar- 
mature is compara- 
tively small, it is 
made up in one 
section only. The 
construction of the 
armature and the 
machine generally 
follows the stan- 
dard B. T. H. prac- 
lice; an exception, 
however, is in the 
collector rings 
which are of cast 
iron and not cop- 
per, this, we are 
informed, being the 
B.T.H. Co.'s latest 
practice for high- 
voltage machines. 
They are separated 
from the support - 
ing rings by mica 
insulation. The collector brushes are of carbon. 
Three Wheeler condensers of the Admiralty type are placed 
in the engine room behind the engines, as seen infour view 
from the switchboard gallery, one serving for the two Allis 
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Cross Section of interlacing Lines 
ROAD CONSTRUCTION, 


level to the top of flywheel), while those of the alternators 
are 19ft. by 9ft. by 11ft. above the floor in spite of their 50 per 
cent. greater output. The Belliss engines are three crank 
compound, having a complete engine on each crank, and 
indicating 620 1. f. r. at 800 revs. per min. and condensing. 


engines, and the Belliss engines having one each. Each has 
a cooling surface of 1,570 sq. ft., and is mounted on a com- 
bined pump, having one 12in. steam cylinder, a 14in. air 
cylinder and a 14in. water cylinder, with 12in. stroke. The 
Barnard-Wheeler cooling tower, erected in the position seen 
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in the ground plan, is similar to that described in our article The additional machines at present in the engine room are 
on the Sunderland tramways (Vol. XLV., p. 661). It is in a motor-driven 21kw. booster for charging the cells to be used 
two sections, each capable of dealing with the circulating | for lighting in St. Peter's and Broadstairs and for exciting 
water required for 17, 500lb. of exhaust steam per hour. On the three-phase machines, and a 10kw. balancing transformer 
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PLAN AND ELEVATION OF SINGLE-TRUCK CAR. 


the basis of 8516. of water per llb. of steam, this is equal | for the three-wire 250-volt lighting circuits. No traction 
to 122,000 gallons per hour, and the water is cooled from | booster is required, as the sub-stations feed into the line at the 
about 125deg. to 80deg. The condensed water is passed | two ends. All these machines are four-pole. The booster 
through two oil separators of the porous partition pattern. motor is rated at 85 k. p., and is on the 600 volt mains, and. 
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running at 975 revs. per min., the booster raising the pressure 
by 45 to 175 volts. The balancer runs at 1,300 revs. per min. 

As the switchboard has to fulfil three purposes, it is of 
rather large size, but it should be easy to manipulate, and 
complexity is avoided. On the extreme right are the three- 
phase high-pressure panels, forming the connecting link 
between the three-phase alternators and the feeders to the 
sub-stations. These are fitted with Parshall high-pressure 
switches, similar to those described recently in connection 
with the Central London Railway (Vol. XLV., pp. 554-557). 
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has been experienced on the down or up grades. There are also 

some extremely sharp curves, the sharpest being 88ft. radius, 

but the swivel trolley-heads have given very little trouble going 

round them. Extra long trolley poles are used, 18f¢, Gin. for 
the bogie cars and 16ft. 6in. for the single-track care. 

The gauge is 9ft. 6in., and the line is chiefly double track. 

To a large extent this is interlacing, and in a few places, where 

the streets were not even wide enough to allow for this, single 

| track has been employed. In the towns the paving is mostly 

' wood, in other places alternate wood and setts, and the inter- 
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DIAGRAM OF SuB-STATION 


The left-hand panels of the switchboard are of the B.T.H. 
standard traction pattern, with feeder, generator, and Board 
of Trade panel, and in the centre are the lighting feeder, 
battery, booster and balancer panels. The ‘equalising ” 
switches are on the generator panels. 

The traveller spanning the engine-room is designed for a 
working load of 15 tons, and has single and double purchase 
gear. 
5 are of steel, and there are plate and angle side- 
frames to the crab. Two speeds are provided for the hoisting 
gear, and the load is lifted on wire rope. The span is 49ft., 
centre to centre of rails, and the crane is arranged for the 
motions to be worked from platforms provided along the 
girders. 

A view of the car-shed which adjoins the generating works 
is given on p. 971. It contains eight tracks with continuous 
inspection pits under all the tracks, and can hold about 40 
cars. The cars themselves are partly on single trucks and 
partly on bogies, and all double-decked. Both types are seen 
in our view of the car-shed, and in addition we give an eleva- 
tion and plan of one of the former. These are both of the 
vestibule platform type. The single-truck cars measure 
17ft. 1lin. in the body with 6ft. platforms and Oft. 
wheel base. The wheel-base of the bogies із 4ft. 24in., 
with 8ft. Izin. between centres of bogies, the car bodies 
being 21ft. llin. long with 6ft. platforms. They seat 
50 and 62 passengers respectively. The controllers are 
of the B 18 type of the B.T.H. Co., with four notches series, 
four parallel and six brake notches, and there is the usual 
reversing switch interlocking with the controller handle. 
Each car is fitted with two 95 н.р, motors. In spite of heavy 
gradients, amounting in one place (from the sea-front to the 
fort at Margate) to 1 in 18 or 14, there is only the ordinary 
chain brake in addition to the electric brake, but no trouble 


Board of Trade Panel 


Rotary Panel 


SWITCHBOARD CONNECTIONS, 


‚ urban parts are macadam, with granite setts on either side of the 


| rails, as shown in the illustration. A section is also given О 
the interlacing track. The rails weigh 83lb. per yard. Аз 
Seen in our photographic views, the pole construction, both 
side and centre pole, is handsome. On straight runs the poles 
are 120ft. apart, and by being placed at fairly close intervals 


on curves (combined, of course, with the use of the side 


It is carried on fish-bellied steel girders. The ond trolley) much ugly pull-over wire construction is avoided. 


SECTION or THRER-CORE HicH PRESSURE CABLE (FULL SIZE). 


The sub-stations at Ramsgate and Margate, which were not 
completed at the fime of our visit, will contain two and four 
8-pole 1,000kw. rotatory converters respectively, between each 
of which and the feeders three independent transformers are 
employed. In addition to the converters a small battery 15 
added at Margate to provide for the lighting. The Margate 
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connections are shown in our diagram, only one transformer 
and one converter panel being given to avoid overcrowding, 
although there are four of each on the actual board, Wires 
lead from these to the battery and booster panels and the 
lighting feeder panels, whieh are not shown as they have 
no unusual features. 

The three-core high-tension feeders from the works to the 
sub-stations аге of the B. I. W. clover-leaf type, shown in 
section on the opposite page. The 500 volt cable feeding the 
trolley wire at the section pillars are 61/16 and 61/20 low- 
tension single, the pilot cable to the end of the track is 7/22 
low-tension single, and 1/16 twin air-space telephone cable is 
used for telephone purposes. АП the cables are lead-covered 
and laid on the solid system in wooden troughing with 
specially refined pitch filling, 


cee ETT 


ELECTRICAL POWER IN BRITISH WORKS.* 
BY W. GEIPEL, M. I. x. E. 
(Concluded from page 899.) 
OTHER ADVANTAGES OF ELECTRIC DRIVING. 


I have already stated that there are cases where it does not pay 
to adopt electricity on the score of the saving in fuel and in losses 
in transmiesion, and that every case must be judged upon the 
governing conditions. But in making the consideration there are 
one or two further points to be taken into account. Perhaps the 
most important is 

Increased. Output.—1t is found in all three classes, more especially 
in old works, that when the load is thrown on there is а tendenc 
for the speed to fall. In Clase 1 the engine itself may be w 
governed, but slipping of belta may take place through overwork or 
slackness. It is a common thing to find in works, more especially 
with main driving belts, that the belts are overloaded ; they have 
probably been put up for a given number of machines, and more 
machines have been thrown on subsequently. Again, in such a works 
it is frequently necessary to stop owing to accident or breakage in 
one place or another, which involves the shutting down of the main 
engine, and consequently the stoppage of the whole of the machinery; 
this with electric motors is not necessary. In the case of the 
scattered engines the governing is .generally defective and the 
engines are frequently overloaded, so that throwing on machines 
may seriously reduce the speed of the rest, On the other hand, the 
speed of the electric motors is arranged to be correct at full load, and 
when the whole of the load is switehed off the motor the speed 
should not rise more than 2 or 3 per cent., so that with such a con- 


stant speed the tools may be driven at a higher average speed than 


in cases where ‘a greater variation takes place. That there is an 
increased output is invariably ascertained by those who have adopted 
electric driving. Meesrs. Richardson estimate that the increased 
speed and output.of.their. machinery average 20 per cent. This 
figure also represents the increase which is usually found in printing 
establishments after introducing electric power. 

Facilittes of Working —The electric motor is a comparatively 
portable ‘article, and the cables by which it is connected to the 

enerator are flexible ; consequently, in cases where the work is 

eavy the tools may be carried to the work, and thus eave the loss 
of time and Jabour in moving heavy weights. It has been stated, 
indeed, that the floor of a Koden erecting shop should be one large 
face plate on which the heavy work is permanently fixed, the tools 
being brought to the work. The ordinary shop shafting must be 
laid out so that it is in direct line with the engine, consequently the 
machines must be placed more with a view to suit the shafting than 
to handling the work to the best advantage. Inthe case of new 
shops, driven electrically,the overhead line shafting may be altogether 
dispensed with, thus allowing of good light, which is so important ; 
the cranes have free access to the whole of the shops, while the dust, 
which is set up by overhead belting, is to a large extent avoided. 
In a rail rolling mill in the United States, where every advantage 
was taken of the disposal of the machinery when electric driving 
was adopted, it is stated that the work hitherto done when usin 
separate engines, with 6,00) workmen, is now accomplished wi 
electric power by 4,000 hands. 

Facility of Eætending.— As further machinery is added on the old 
system, the makeshift policy of altering the slide valve of the engine 
to give a later cut-off is frequently adopted regardless of the ensuing 
loss of steam, or, to avoid extending the shafting, a new machine may 
be crowded into an unsuitable position. Electric power is vastly 
inore flexible. An extra motor is easily added when further 
machinery is put down, so that the machine may be placed in the 
most favourable position without crowding or overloading, and little 
or no provision need be made in the power of the motor, which may 
be put down to suit the work immediately in view. 


н 


nn ———— 
* Abstract of a Paper read before the Gloucestershire Engineering 
Society February 19. 


Repairs.—lt is difficult to obtain reliable data as to the cost of 
repairing shafts and belts; certainly the cost of repairs to small 
separate engines is known to be a considerable item. Generally 
speaking there should be a saving on this item, more particularly 
if the motors are well adapted to their work. 

It is impossible to cover the whole of the case for and against 
electric power in the space at my disposal, but in the foregoing I 
have endeavoured to put before you the more prominent considera- 
tions in such а manner as to facilitate your own considerations of 
each individual case as it may come before you. I will now make а 
few brief remarks on the subject of 


ELECTRIC SYSTEMS AVAILABLE. 


In the first place, it is necessary to know whether electric power 
can be obtained from outside; and if 80, at what cost. It is probable 
that in the majority of cases such a supply is already available, while 
electricity supply works are being rapidly extended throughout all 
manufacturing districts. In small works, it will always be cheaper 
to purchase the supply in this way. It may beinteresting to you to 


know that this method is already being largely adopted. I give you 
the following examples :— 
„ Town. No. of Motors. Н.Р. of Motors. 
Bradford ..... ............ IA ; 
Edinburgh .................. SS aee prd — 
Li ver pooWC o BOL signee РРР ГУ 770 
Manchester 46k . 1.691 
Nottingham 1 —— 8 450 
Birmingham ............... СНЕ „ 475 


The point at which it pays to incur the trouble aud expense of 
having a special generating plant in the works depends upon the 
amount of power required, and the price for which it can be pro- 
duced, as compared with that for which it can be purchased. The 
price charged by the local authorities varies generally between 1d. 
апа 9d. per Board of Trade unit. At Manchester it is 1]d, 
Edinburgh 14d., Bradford 1d. The cost per indicated horse-power- 
hour with a large economical engine should not exceed a quarter of 
a penny, which is equal to, say, 0:375d. per Board of Trade unit, 
at the terminals of the generator; this price, however, would be 
increased кош the price and quality of coal, and as the engines. 
become smaller. Where it is found cheaper to have an independent 
plant, 1 am of иа that the engines should be of the enclosed 
type, either triple expansion or compound condensing, and direct 
coupled to the electric generator. This type of engine 1s self-oiling, 
the working parts are mostly lubricated by the splashing of the oil, 
and there are comparatively few bright parts to be kept clean. With 
tha 5 even vertical, slow s engine greater attention is 
required, much more room is occupied, and heavier foundations are 
nec The generating plant should be divided up into not more 
than three units, one being а stand-by. Where condensing water is 
not available, it will generally pay to adopt some artificial method 
of cooling the water, euch as a cooling tower or spraying nozzles. 

I now come to the question of the generators, which involves the 
consideration of the relative methods of the continuous aud alter- 
nating current. I do not think it possible to lay down a hard-and- 
fast rule as to the selection beyond stating that the two most suitable 
for a works are the two-wire continuous-current system and the 
three-phase system, ueing star winding so that lamps may be con- 
nected between the neutral wire and the phase wires. There is 
little or nothing to choose between the two systems on the score of 
efficiency во far as concerns the percentage of power lost in the trans- 
mission. The continuous current is probably more suitable for small 
works, where the number of motors is few and the commutators of 
less importance. For larger works there are advantages in the use 
of the three-phase system which should certainly be carefully con- 
sidered. In the first place the Bene itself is more mechanical, 
the current passes direct from the winding of the armature through 
bound terminals to the conducting cables. There is no commutator 
required beyond that on the exciter, which has to deal with less than 
5 per cent, of the total current. The heavy armature bars and connec- 
tions are stationary, and there is not, therefore, the same difficulty in 
effectually insulating them asis found in the case of continuous-current 
generators. The regulation of continuous-current generators is gene- 
rally done by compound winding. Three-phase generators have also 
been so arranged, but for the latter I prefer to make use of an automatic 
regulator. That known as the Chapman A ed acts admirably, 
and is in use, amongst other places, at the Bristol Waggon Works. 
It consists of a series of contacte, over which a slider is moved by 
means of a solenoid excited by current taken from the exciter. This 
solenoid is controlled by a relay placed in the main circuit, which 
actuates the solenoid according as the voltage is above or below 
normal I should mention that the solenoid is designed specially to 
annul all sparking at the relay contacts, There appears to be no 
difficulty with this device in automatically maintaining the volta 
within 1 per cent. up or down. Some point has recently been made 
of the fact that provision should be made in alternating generators 
for the extra current due to the power-factor of the motore. This, 
however, is always duly provided fur by makers of three-phase 
machinery. There is no difficulty whatever in doing it, and it does 
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not add to the expense where the power-factor is & normal one. 
Usually the generators are wound for a factor of 08. 

As to the conducting cables for power circuits, there is no difference 
between the continuous current and the three-phase current as to the 
quantity of copper, with this exception : the voltage is generally 
settled in order that the lighting of the works may be done from 
the same plant, which necessitates that the voltage between the 
lighting wires shall not exceed about 200. In the case of the three- 
phase, this would be the voltage between the neutral and the phase 
wires ; consequently,the voltage across the phase wires would be 350. 
By virtue of this, for the same percentage of loss the quantity of 
copper in the case of three-phase motors would be less than half that 
on the continuous system. Оп the other hand, it is possible to effect 
an economy in this respect in the case of the continuous current by 
using three wires and 400 volts This, however, involves the use of 
two generatora, or, at any rate, two commutators and armature wind- 
ings on one generator ; otherwise, as is now more general, an external 
balancing dynamo motor—complications which in the case of the 
three-phase are not necessary. I may mention here that in the 
Bristol Waggon Works, where my firm fixed up a three-phase instal- 
lation, I found that by making the worst condition of balance—viz., 
by switching in all the lamps on one phase, and none on the other 
two, that the difference in the lighting effect could not be observed ; 
it was only between 2 and 3 per cent. 

Itis sometimes urged as an objection to the three-phase system 
that, instead of having two conductors to run, there are three. I 
have not found this any disadvantage whatever, while for the larger 
motors it is really an advantage to be able to run three small instead 
of two heavy cables. 

As to the motors, it appears to be generally admitted that the 
three-phase induction motor is of а stronger mechanical design, more 
particularly in the revolving parts. The current in the revolving 


part has no electrical connection with the circuit. It may have a 
very low tension, thus rendering the insulation of the winding more 
permanent. In the case of the continuous-current motor, there is 
not only the commutator difficulty, but the rotating armature must 
be wound with a large number of small windings, and must be 
insulated to stand the full pressure of the supply. The only part of 
the three-phase motor which is in connection with the supply, and 
therefore has the full pressure, is the stationary winding ; this, like 
the generator, is connected to the circuit through bound and insu- 
lated terminals ; there is no point, therefore, in the circuit, either at 
the generator or motors, which is exposed to the touch of work- 
men. Either system can be used for working at constant speed 
or at variable speed. In the case of variable speed, where large 
torque is required at low speeds, the continuous-current series- 
wound motor is, perhaps, more suitable; if it is not a deside- 
ratum that the torque should be largely increased, then the three- 
phase motor is equally suitable, and it has the additional advantage 
that the speed controlling apparatus has no connection with 
the main circuit, while, in the case of the continuous current, the 
controler must be carefully designed and operated on account of 
its being in the main circuit, and subjected to the full pressure 
thereof. I may mention in this connection that my firm have 
supplied to the Patent Shaft and Axletree Co. а dozen motors of 
20 H. P. each for operating their various heavy cranes, the motors 
being used at variable speeds with the controlling apparatus in the 
rotor circuit. There is a further advantage which may be claimed 
for the three-phase motor, and that is that temporary overloadin 

has no deleterious effect, and where the load is unduly increased, 
such as it may be by hot bearing or breakdown of a machine, the 
motor breaks out of step and the safety fuses blow, no damage being 
done. Overloading in the case of continuous-current machines may 
damage the commutator and cause much trouble. It is stated that 


90 per cent. of the repairs required by continuous-current machinery 
are due to the commutators. 

There is little to choose between the switching apparatus required 
by either system. For continuous current only two switches and 
fuses per feeder circuit are necessary, while for the three-phase 
three switches and fuses are required, but as these are for smaller 
currents there is little difference in the cost, if any. I have found 
it better to use the automatic circuit-breaker, now commonly used 
in the United States, in place of the usual switch and safety fuse. 


ФР - 226 wea „„ 


When an abnormal load opens the circuit through the blowing of 
the ordinary safety fuse there is a delay caused in replacing the fuse; 
moreover, there is a tendency for workmen to replace with a fuse 
which is too large to be safe; this, of course, robs the circuit of its 
pen and frequently results in damage. An excellent circuit- 

reaker at а reasonable price is made by the Ward Leonard Co., 
combining a hand-operated switch with an automatic device for 
opening the circuit which can be set to open at any pre-arranged 
current. Here are some samples of these circuit-breakers ; they are. 


also shown in the illustration both single and double pole. After 
acting the switch is always ready to be re-closed, and should it 
happen that the fault in the motor or its circuit remains the switch 
instantly ге-орепа. Only those who have had to replace large fuses 
appreciate fully the advantage of such a device. These circuit- 
breakers ure generally fixed on the main switchboard. At or near 
each motor it is customary to place the starting switch. For the 
three-phase motor, with the exception of the larger sizes, nothing 
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more is n 
breaker of the type above mentioned may be used. For the con- 
tinuous-current motor it is 5 to provide a starting resistance 
in addition. This resistance should be switched in gradually, other- 
wise damage may be done to the commutator by too rapid starting. 
Ward Leonard, who has given special attention to this subject, has 
designed what he terms a fool. proof motor switch. There is a 
sample “ fool- proof switch on the table, and I give an illustration 
showing the connections and outside appearance. It prevents the 
attendant from operating the resistance switch too rapidly, it opens 
the circuit if the current becomes excessive or if the voltage fails, 
even during the period of starting-up the motor, while in no case can 
the motor be re-started without first inserting the resistance. This is 
а desideratum, as the attendant is apt to forget to re-insert the 
resistance before re-starting and damage results. 

It has been urged against three-phase motors that they run at a 
high speed. I have not, however, found their speed to be greatly 
different to the continuous-current motors which I have installed ; in 
some cases it is slower, in other cases faster. Of course, it is possible 
by extra expense to greatly reduce the speed of either form of motor. 
but the cost is prohibitive, so that it is usual to resort to some method 
of reducing the speed of the motor either by belting or gearing. 

I have recently used a very neat and compact speed reducing 
gear which does away with belting and (оше gear It is known 
as the Centrator gear, and has been for many years largely used 
for driving laundry and dairy machines. Referring to the diagram, 
2 is a central roller on the motor shaft between which and the 
outer adjustable ring 12 the flexible steel rings 3 are pressed so 
that they become slightly oval. Inside of the rings are easy fitting 
rollers, 8, these are pivoted to the disc 9, which is keyed to the 
slow-driven shaft. As the motor turns the roller 2 the steel rings 


ecessary than an ordinary switch and fuse, or a circuit- 


this is the condition when starting. As the rheostat is gradually 
switched into circuit, the pppoe eee of generator B falls, and 
the armature of the driving motor E rotates at first very slowly, but 
the current passing may be the same as the maximum-load current, 
so that the torque at the starting may be a minimum. 

The maximum torque, then, is obtained without a resistance in 
series with the motor armature, for the armature B of the gene- 
rator has merely a back E.M.F. action, which absorbs no 
energy. Ав the rheostat is still further switched out of circuit, 
the opposing E.M.F. of the generator B becomes less and less until 
itis zero, and the motor E is driven at half speed, having across 
its terminals the full voltage of the mains. Further, as the field 
rheostat is reversed and gradually switched out of circuit, the 
generator B begins to assist the voltage of the mains; and when the 
rheostat is finally switched out of circuit the generator B doubles the 
voltage ef the mains, and the motor E works at full speed. It will 
thus be seen that the armature of the motor E may always aperate 
with its maximum current, while the voltage supplied thereto varies 
directly as the speed at which it is desired the motor shall be driven 
without the use of any resistance or energy-wasting device in circuit. 
In addition to driving printing machinery, this system is used for 
large cranes, fast and heavy lifts, for naval purposes, such as training 
guns, haulage machinery, and various other purposes. 

In conclusion, I will sum up the advantages of electricity apart 
from the efficiency of transmission, and the saving in power which in 
most machinery establishments would pay for the additional cost of 
the electric plant in from two to five years; they are :— 

1. Absence of overhead shafting, which requires special construc- 
tion of shops, and causes vibration, dust and dirt. 

2. Absence of belts, dust arising therefrom, repairs necessary 
thereto and ehadows. 


rotate and carry with them the disc at the desired reduction in 
speed. Another very ingenious method of reducing the speed of 


motors, and at the same time of increasing the torque, has been . 


invented by Ward Leonard. This system is more particularly 
suited to cases where the motor is required to work through very 
large ranges of speed, such as in printing, where, in setting the 
machine, it is usual to run it round at something like 1 per cent. 
of its full speed. To explain this system fully is beyond the scope of 
my Paper; but I give an illustration showing one of bis methods, 
The regulation is done without any resistance whatever in series 
with the motor, and the only resistance ueed is a small field 
rheostat, which, at the most extreme range, absorbs but 2 per cent. 
of the energy absorbed by the series resistance, while generally 
it absorbs much less. Further, it is provided with a large number 
of small contacts, so that in passing from one to the other there 
is not that jump in the speed which is so objectionable when 


using the ordinary resistance. + and - аге the supply mains; ABC is 


a motor generator, of which A is the small motor, B the generator 
armature, and C the generator field; D is a field rheostat for 
the generator; E is the armature of the driving motor, and F 
is the field thereof. The motor generator is one-half of the rated 
рома of the driving motor. Each of the fields is excited directl 
rom the mains independently of its armature. In series wit 
the field C of the generator there is inserted the rheostat D, which 
can be ed for reverzing, as shown in the figure. The motor 
generator runs at constant speed, but the voltage of the generator 
armature is varied according to the strength of its field, C, so that 
it can give any voltage from nothing up to its maximum, which, iu 
the particular arrangement shown in the figure, is the same as that 
between the mains. This armature is connected in series with the 
armature of the driving motor E, so that the current used for driving 
the motor E always passes through the generator D. It will be seen 
that by operating the switch of the rheostat D, the generator В can 
be made either to assist or to oppose the voltage between the mains 
-F.and — ; when it is fully excited, and opposing the main voltage, 
there is no difference of potential across the motor armature E, and 


| Ferrini. 
| 
| By Dr. F. de Courmelles. (Paris: 


3. Clear head room for the use of electric cranes and hoists, 
4. Better light and cleanliness. : | 
5. Regularity of speed of machinery, and saving of wear and tear 
thereof. 
6. Placement of machinery to facilitate handling of work. — 
7. Easy application of motors for special tools, such as key seating, 
cylinder boarding, air compressing. | | 
8. Facility of running one or two machines without the rest for 
, Working overtime. ue 
9. Special suitability for working cranes and lifting apparatus. 
10. Ease of extension. 
11. Utility for electric lighting and other purposes. 
12, General flexibility of the system. 
13. Increased output. 
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ELECTRICITY WORKS ACCOUNTS. 


County of London and Brush Provincial Electric Lighting 
Co. (Ltd ). 

Our two tables this week are summaries of the accounts for 
1900 of the Clerkenwell and Wandsworth stations. Before 
referring respectively to these analyses it may be useful to 
give a few particulars respecting the above company’s opera- 
tions as a whole. 

Their capital expenditure during the year, on account of 
the London districts, was £174,481, making the total expen. 
diture in respect of those districts £892,677. О? this total 
£408,821 was the amount spent in the Northern Districts 
supplied from the City-road station. These districts comprise 
St. Luke and Clerkenwell, Eastern and Western Holborn 
and St. Giles. In the Southern Districts, supplied from the 
Wandsworth station, and including Wandsworth, Putney, 
Tooting Graveney, Streatham, Clapham, Camberwell and 
Southwark, the expenditure to Dec. 31 last was £184,856. 

In the following table we give the more important particu- 
lars from the general accounts of the company. 

Confining our attention to the London operations only, 
it will be seen that the gross profit from the two stations, 
before providing for depreciation, sinking fund or interest 
charges, was £29,018. The extraneous sources of revenue, 
however, have now dwindled, so that last year they formed 
an inconsiderable proportion compared with the London 
earnings, therefore it would appear only fair to debit to 
those earnings nearly the whole, if not all, of the head office 
expenses (£7,555 last year) usually payable out of revenue. 
This would reduce the above gross profit to about £21,198, 
out of which have also to come the capital charges on account 
of the two London concerns. Another point of interest in 
these general accounts is the depreciation fund. This fund, 
now with a balance of £16,100, has been charged with the 
repairs and renewals of 1899 and 1900—charges totalling 
£7,400. The account has only received £6 500 from ordinary 
revenue, the remainder, or £17,000, being made up of 
premiums on stock issues. Thus, while there has been no 
depreciation allocation out of revenue, £900 of repairs and 
renewals at the station and of distribution plant has been 
paid by premiums. The balance carried forward from last 
аз accounts is £8,639, as compared with £12,594 from 
1899. 


Items. 1899. | 1900. 


CAPITAL. 


Authorited capital ..................................... £800,000 | £800,000 


Share capital received . 600,000 ! 600,000 
Loans received... . 222256 0 254.957 397,515 
Depreciation and repairs and renewals fund ...... 11,915 16,100 
Capital appropriated to Northern Districts Orders | 337,822 | 448,321 
Capital appropriated to Southern Districts Orders 480,575 484,556 
Capital expended in lands, buildings, Ke.. 10,534 ve 
Capital invested in and advanced to the Bourne- 

mouth and Poole, Dover, and У ottish House: | 99,101 107,501 

to-Houss Companies ........ ..... ............... 

REVENUE. 
Gross Revenue .......................................... | 55,462 58.516 
Miscellaneous sources of revenues q 36,619 ' 5,653 
Revenue from Northern Districts department. 6,718 15,476 
| 1 “ы Southern Districts department ... | 9,542 15,572 

lepairs and renewals paid out of depreciation 

fund моа Райли ое | 1988! 1,763 
Repairs and renewals paid out of depreciation 

fund, Southern Districts „ Pd daban | 1.595 2,052 

EXPENDITURE OUT OF REVENUE. 

1 8 mm TTV | 9,120 7,656 

irectors’ fees, rents, rates, taxes, insurance, ) 

wages, and proportions of salaries ............... ds 6,758 5,480 
Miscellaneous charges . 2,563 | 2,075 

FiNANCIAL RESULTS. | 

Balance from revenue account | | 47341 50,961 
Balance from last account . 5,776 | 12,594 
Interest charge . 6,957 15,200 
Set aside for depreciation, repairs ard renewals... 10,500 8,000 
(C/ ˙ AAA | 4.000 8,000 
Sum available for distribution 39,661 50,355 


Dividend on preference shares ..... .................. 
Dividend on ordinary вһагев.......................... 


6 per cent. 6 per cent. 
4 yer cent..4 per cent, 


М№Мовтневм Шіѕтвстз, 


The output figures in our first table indicate that the number 
of units sold last year was no less than 115 per cent. higher 
Шап in 1899. In character as well as in magnitude there 
was a great improvement, the load-factor having risen from 
8:14 per cent. to 12:85 per cent. It is highly gratifying to 
find from the revenue account that these improved conditions 
have been taken advantage of in securing lower costs. 

A glance at our table will show that there has been effected 
& general and substantial reduction in the expenditure per 
unit. It is, of course, not to be expected that the fuel item 
should be reduced. Unfortunately, for the purp8ses of com- 
parison there are items of costs included, as explained above, 
in the general accounts which probably should be shared 
between the costs sheets of the two stations. This fact renders 
it useless to discuss too closely the various items of cost, the 
greater number of which, as they appear in our tables, are 
decidedly below the 1899 averages in company stations under 
similar conditions of load. 

The total applications for connection up to December 81st, 
including customers for power, represented the equivalent of 
143,195 8 c.p. lamps, of which 119,076, or nearly 95 per cent. 
above those at the end of 1899, were connected. The customers 
for power were 165, with motors aggregating 1,171 н.р. 
Additional plant for both power and lighting is being installed 
for next winter. 

SouTHERN Districts. 


The output of the Wandsworth station for 1900 was barely 
20 per cent. above that of 1899, while the load-factor shows a 
decline from 12:4 per cent. to 7 90 per cent. It is hardly 
surprising, therefore, to find that the costs have gone up. 
The increase per unit sold is, however, but little in exoess of 
the ‘rise in the fuel item. Unfortunately, the distributing 
costs have risen from 0:2544. to 0:374d. per unit. 

As the result of securing the connection of the equivalent 
of 35,825 8 c.p. lamps the total lamp connection has risen 
by no leas than 65:6 per cent. during the year. ` 


The following is а list of electric supply works the accounta 
of which have been analysed, together with the dates on 
which statements and analyses of accounts have appeared :— 
Aberdeen (Muniolpal)......Oct. 12, 1900 Kingston-on-Thames (Mun.)July £0, 1000 

u e 


(Municipal)......— .... Nov. 2, 1900 Lancaster (Municipal) . 15, 1901 
Bath (Municipal) .......... April 20, 1900 | Leeds (Municipal). Deo. 7, 100 
ога ( ) —-—..Aug. 3, 1900 Leicester (Municipal) ...... Jan. 26, 1900 
Belfast (Municipal) ........ July 6, 1900 Leyton (Municipal). Jan. 18, 1201 
Birm (Company). . . Sept. 15, 1899| Liverpool (Municipal)......Mar. 22, 19(1 
Blackburn un pel) . Jan. 19, 1900 London (Company) June 3, 1900 
ì (Municipal) ....Oct. 5, 1900 Londonderry (Municipal) .. Feb. 16, 1900 
Bournemouth (Company) .. Sept. 7, 1900 Manchester ee 14. 1900 
Bolton (Muni pal) Noc Nov. 80, 19. 0| Newcastle and Dist "оо 6, 1899 
Bradford (Mun pal; 22. June 22, 1900 Newcastle-upon-Tyne(Co.) Dec. 14, 1900 
Brighton (Munici 22... May 4, 1900 Newport (Mon.) (Municipal) Jan. 11, 1901 
Bristol (Municipal) ........ ug. 24, 1900| Northampton (Company) ..Oct. 20, 1899 
Bromley (Kent) (Co.) ...... June 16, 1900 Norwich rem — Dec. 28, 1900 
Brompton& Kensington (Co.) Mar. 15, 1901 Notting Hill (Company) .. Mar. 29, 1901 
Burnley (Municipal) ...... Nov. 80, 1900 Nottingham (Municipal) nis 21, 1900 
Burton-upon-Trent (Mun.) April 21, 1899 | Oldham (Municipal) ........Feb. 1, 1001 
Bary (Municipal) ..........8ept. 28, 1900 Oxford (Company) ........April 12, 1901 
Cambridge (Company)...... April 12, 1901 | Pontypool (Company)) Sept. 28, 1900 
Canterbury (Municipal)....Oct. 26, 1900 Portamouth (Municipal)....Aug. 24, 1900 
Cardiff (Municipal) ........Jan. 1), 1901 Prescot (Company) ........ Dec. 8, 1899 
Charing Cross (Company) ..Mar. 15, 1901 Preston (Company) ........Dec. 14, 1900 
Chelsea (London) (Со.) РЕ" Mar. 22, 1901 Reading (Company) ))) Dec. 21, 1900 
Cheltenham (Municipal)....Nov. 10, 1899 | Richmond (Company) ......June 29, 1900 
Chester (Municipal)........ Avg. 8,1900 Salford (Municipal) ...... Feb. 23, 1900 


City of London (Company). June 15, 1900 Scarborough Company) 2. July 13, 1900 
Clerkenwell (Company) ....May 18, 1900 St. Helens (Municipal) A 


Coventry (Municipal) ...... Feb. 28, 1900 St. James & Pall Mall(Co.).. Mar. 8, 1901 
Сто олиш а1)........ July 20, 1900 St. Pancras(Vestry)........Jume 8, 1900 
Derby (Municip ) бөө i Jan. 26, 1900 Sheffield (Municipal) ...... Feb. 1, 1901 
Dune pal)...... Feb. 15, 1901 Shoreditch (Vestry) ) ..Nov. 93, 1900 
Dover (Company) ........ April 27, 1900 SmithfieldMarkets, Lond.(Co.) Mar. 5, 1901 
Dundee (Municipal)........ ov. 2, 1900 Southampton (Municipal) .. Feb. 8, 1901 
Eastbourne Сошрапу) .. May 4, 1900 Southport TM UBICIpal) vacca July 7,1899 
Edinburgh (Munici =.. Dec. 7,1900 South Shields (Municipal)..Nov. 9, 1900 
Exeter (Munici .... Aug. 5, 1808 Stafford (Municipal)........ Aug. 17, 1900 
Folkestone (Company) ....April 27, 1900 Sunderland (Municipal)....Nov. 9, 1900 
стаси (Municipal) . Sept. 14, 1900; Taunton (Municipal) ......June 16, 1890 
Guildford (Company) e =... Oct. 19, 1900 Tunbridge van un.) ..Jan. 18, 1901 
Halifax (Municipal)....... Sept. 21, 1900 | Wakefield (Municipal) . . . Dec. 1, 1899 
Hammersmith (Vestry) ....June 29, 1900 Walsall (Municipal). . . . . June 23, 1899 
Hampe (Vestry) ...... ct. 19, 1900 Wandsworth (Company) May 1e, 1900 
Hanley (Municipal) July 27, 1900 Westminster (Company) .... Mar, 23, 1901 
Harrogate (Municipal) ....Jan. 75, 1£01, Whitehaven (Municipal) Feb. 8, It 01 
Harrow Company) M Dec. 21, 1900 Winchester (Company) ....Oot. 26, 1900 
Hast'gs & St. Leonards (Mun. )Sept. 7, 1000 Windsor (Company)... . .. Dec. 22, 1500 
Hove (Company) ........ ..July 6, 1900 ORDRE трапу) )))) 22, 189J 
Huddersfield (Municipal) Aug. 17, 1000 Wolverhampton(Munioipal) July 27, 1900 
Islington (Vestry) ....— = = ov. 23, Woolwich ( рапу) ......Јап. 18,1899 
Kensi'gton & Knightabr'(Co.) Mar.16, 1 W. Маш ) æ April 20, 1900 
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Date of Commencement of Supply 


CLERKENWELL or Northern Districts. 


Worked by mmm meme em | County of London & Brush Provincial Electric 
September, 1897. 


[Lighting Co. (Ltd.). 


System of Bupplg am -m = am m 0> a um am ma names | Alt.-CUr. from trans. sub-stations for light aud 
[con.-cur. at 500v. for power. 


Chief Engineer... «„ C. P. Sparks. 


DEC. 31, 1899. 


YEAR ENDED 
QUANTITIES- 


- g . BOLD (TOTAL) emm uum am as am — ааз UND UND coms ea 


n 5014 bo consumers s» 222 


" sold for public lighting, s. ано н GD GD са -. 
" used on works . ааз URN кын CNN 
UNITS SOLD PER 80.P. LAMP CAPACITY ...... amam 
Number of consumers 222222244 
Connections to mains in 8-с.р. lamps em UND ooo QD кыз GED a 
OAPACITY OF PLANT IN 8-0.Р. LAMPS an an an an 
OAPACITY OF PLANT IN KILOWATTS LL eu an em m em 


OAPITAL-— 
AUTHORISED (TOTAL) mmm 
resi iei eg iri eet e ната аша а аш аю аю CR 
Loan (including Deben 
AUTHORISED BUT NOT YET RECEIVED (TOTAL) . 
Share uncalled) осо оли ошо сов QUO одо ал а QUOS GE Gs GED ооо вен 
REPAID (TOTAL) oao oao OUD БИИ осно Gee ОНЫЙ о о о о T D BE ] Y PT | 
RESERVE OR SINKING run 
DEPRECIATION fun 
EXPENDED (TOTAL) cmm ume UNS апл ШЫН ооо ӨНӘ Оно COND ино a ИШӘ Gs ee 
Lands and 


Plant 2 GEES o o o GED GRD GES GED «ыз GND SED SAD ooo anes aus 000 


Miscellaneous ..... 
BALANCE OF CAPITAL 


REVENUE- 
TOTAL осо ees cus oun CUm ome URS UND CED (p GNM GED oo о aun coo GED aun anm 000 am 
Revenue from supply вее am o o о эи D ЧЫЗ lm 

T meters, &c. eum eum P MED CUM UAR COO UND 0 о o аи ши тн 

ry} public lighting ооо un an an «М ap amn am am am 

й sale of lamps, &0. lll uas ee ae 

‚ miscellaneous souroes se... cee sa = om sm mn 

EXPENDITURE OUT OF REVENUE— 
TOTAL COSTS vum um vus а OUS ано ашо апл UR O00 eue D GED GDP ооо GD me 
оа 3). 

Oil, waste, water, tore en» an qun ou 
Wages at station emn am ою am GOD ос UM CANO аи GEN GED GED GD anm 
Repairs and maintenance at station „e =s =» an an =u 
Distribution of electricity 
Wages, 4 yd de ne айай шай 
_ Repairs, renewals of 
Publio lighting 


69633 um an di cei cud 


MANAGEMENT AND PROPERTY CHARGES... ............. 
René, rates, ќа068 ша оли GRD оло р НИЛ ОНЕР ОБЫР E III I IL I ITT| 


Salaries осо осе am сом аир ,.. NE D rr Pl l I Pe 
Law cbarges, &o. аша GU Gi 000 GD (UD Ow GD OF a at a a ow 


FINANCIAL RESULTS— 

WORKING PROFIT FOR Haan . 
Sum carried to Depreciation Fund m s anon enon 
Sum carried to Reserve or Sinking Fund 
Net interest on loans (incl. Debenture charges) ... 

BALANCE FROM LAST ACCOUNT „na nes oan am an an so. an 

BALANCE AVAILABLE FOR DISTRIBUTION, . 


ees шә 009990009090 09 042 осп 008 QE оше ашо UN UE ото ENS D ШЕР Бр Go 


ORDINARY DIVIDEND Fan 


PERCENTAGE OF TOTAL COSTS TO GROSS REVENUE 
diture per kilowatt capacity e an cme en am ee 
js PER 5 OAPAOITY |. lem 

Expen iture per o-c. p. lamp capaci „тү 

REVENUE PER 8-C.P. LAMP CAPACITY ius nsi QUI Mii ii ай» 


REVENUE PER 8-0.Р. LAMP CONNECTED cu — ene eae 


Price charged for li hting unit ано ран ооосоо үт 
Price for a ан Gili vin eb eo teat аы ыа аш 


per ашу 
Price charged for public lighting — mus S 


b The total authorised capital of the Company is £500,000. The net revenue and capital 
берще egi 1755 e totals referring to the whole of the Company's 
in ree 97 е Ps x e capita appropriated to the County of London (North) Electric Light- 
1 1 er, 1892, the Northern Extensions Order, 1897, and Holborn and St. Giles Order, 1898. 
er. 0 1 . c The engineers’ salat ies are included under 

ages at station aad " Distribution of electricity.“ f Inclusive of 467 to insurance and 
^ Inclusive of £30; stores and works expenses. 


accounts are not separately rendered from t 


ncludes 515, stores aud works expenses 


CLERKENWELL.—RBEMARKS—a Date of commencement of generation of electricity. | 
| 
| 


£60 to auditing. g Оп max. demand rysten. 
i Includes insurance £167. auditing £65, and law £24, 


1,199,084 
920,094 
920,094 


29,584 
9 93 
1,290 kilowatts 


68. 21d. 
7d. (Ihr.) to 3d. o 
4d. (Ihr.) to 2d. o 


DEC. él, 1900. 


2,549,205 

1,976,651 

1,976,651 
nil 


90,335 
: 218 
1,826 kilowatta 


— ——— —— Á—— || ——— ——m | | —ä—é—— r'É— — ————— 


£141 


141 
258 
587 
53:1 
3:28 
Total Per unitsold. Total. Por unit sold. 
£19,050 49724. | £33.647 40854. 
18,054 477104. 52,667 3°968d. 
62 0°163d. 979 0°119d. 
370 | 0100] 1 = 
£12,332 3:218d. | £18,170 2 206d. 
9,324 24824. | 15,381 18664, 
8,2744 22904. 14,1594 17194. 
4,105 1°0714. 9,177 11144. 
108 0°1854. (92 0`0844. 
1,812¢ 0°473d. 2,74 0 
1,961 0°512d. 1,609 0-185d, 
290 01544. „„ 0: 148d. 
5:2* 0:136d. ),068* 0°130d. 
28 0:007а. 154 0°019d 
3,008 0°736d. 2,783 0:339d 
2,418 06314. 2,129 O Sd 
990 01544. 660 004014 
——0 — — € — 
184 9°048d. 252 0:031d. 
254 0:C664. 153 0:0191 
1527 0`0404. 255 0°0514 
| to 
Total. о а Total сә, exp'nded 
£6,718 2:20% £15,476 415% 


51% 
£6. 53, БА. 
£11. 12s. Od. 

os. 74d. 

78. bd. 

bs, Tid. 

7d. (làhr.) to 3d. 

21d. 


January, 1897. 


DEC. 31, 1889. 


7d. to 51.7 
6d. to 3d9 


979 


WANDSWORTH or Southern Districts. 


County of London & Brush Provincial Electric 
[Lighting Co. (Ltd.). 


High & extra H. P. feeders,alt.-cur. trans. sub-stations 
C. P. Sparks. Lunderstreetssuppl'g L. P. 2-w. netw'k. 


DEC. 21, 1900. 


—— VZ... Aä—ñm | ——ÓMÀ ———X | 1 ͤ ä4—̈ä. . — г — 


— — | 8 ————— A —— — — —— — — — . —ä . LÀ————— — —————— 


1,068,230 1,403,929 
846,421 1,013,487 
816,421 1,015,487 

— nil 
26,501 26,964 
301 . 191 
781 kilowatts 1,455 kilowatts 
— nil. 
— 1,561 
54,647 90,472 
28,100 53,100 
900 1,700 
Per kilowatt Per kilowatt 
Total, | арас, | Total |" capacity. 
— l — — а — 
£380,373 £422 £484,356 £285 
E ee Em 25 
— =Z — b — 
—b — — ee 
— e b = 
—b ES — — 
Sd zs Жи e 
— uu — POM 
980,373 422 481,356 285 
66,445 73:8 71,972 42:5 
84,066 95:4 151,462 TUS 
221,682 253 278,566 161 
,480 2"16 2,556 1:50 
Total.  |Perunitsold. Total. Per unit sold 
£18,712 5:310d. | £25,532 60534. 
17,996 571084. 24,369 5"780d, 
667 0:182d 1,158 0:2754, 
49 014% 5 | ооа. 
£9,170 2: . | £11,960 2 835d. 
, 2°290d. 10,660 2˙527d. 
7,181* £'037d. 9,088 ° 2'Ió3d. 
8,279 O 2d. 4,640 1°100d, 
716 0°203d. 610 0:1454. 
1,5804 0:4484. 2,025 0:4804. 
1,523 0`4524. 1,696 0°402d. 
$95 0:254d. 1,577 O- Sd. 
8234 0:233d. 1,221 0:2894. 
73 00214. 556 00844, 
1,092 0:310d. 1,300 0:308d. 
475 0:185d. 685 016.24. 
617 0:172d. 6 ч 0:1464. 
— 4 d te ana 

164 0:044d. 228 0`0544. 

225 0:0644. 164 0:0394. 

258* 0:C684. 225^ 0:055d 

тоа. Же Total. Хо тер 
£9,542 3065 | £1 3.572 3147 


7d. (I Thr.) to 3d. 
6d. (Ihr.) to 3d.‘ 


WAWDSWORTH.—REMARKS—a The total authorised capital of the Com- 
pany is £800,000. 5 The nei revenue and capital accounts are not separately 
rendered from the total respecting the whole of the Company's operations. 
c Inclusive of £114 to stores and works expenses. 
are included under generation and di-ttihution charges. e Includes £51 to 
insurance and £60 to auditing. F Ou max. demand system. 14 hour scale. 
j On max. demand system, 1 hour scale 
and insurance £140. i On max. demand s; sten, 


d The engince:is' salaries 


A Tucludes auditing E70, law £13, 
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The Electrician. 


The Oldest Electrical Journal (established as a weekly Journal, 1861—1878). 
Published every Friday, Price Sixpence ; Post Free, Sixpence-Halfpenny 
Editorial, 


- Publishing and Printing Offices, 
1943 SALISBURY COURT, FLEET ST., LONDON, 
Telephone: 949 Holborn. Telegrams: ELECTRICIAN NEWSPAPER LONDON 


АН Letters ve to Subscriptions, Advertisements, and other business matters 
should be addressed to the Publisher THE ELECTRICIAN,” Salisbwry-court, 
Fleet-stvest, London, Е.С. Cheques and Money Orders should be made 
payable o THE ELECTRICIAN" Printing and Publishing Company, 
Limited, and be crossed “ Coutts and Co. 

All Editorial letters to bs addvessed to THE EDITOR. 

АП letters for insertion in THE ELECTRICIAN," or containing questions, 
must be accompanied by the name and address of the writer as evidence of 
good faith, No notice whatever ts taken of anonymous communications, 

"Tug ELECTRICIAN" is pub ished every Friday morning, in time for the 

morning mails. It is on sale at the railway boohstalis throughout the 
Kingdom on Friday morning, and can be obtained of alt Booksellers and 
Newsvendors ; ov direct from the Publishing Offices, as above 

Subscription Rates, —The Rates for Subscriptions to “THE ELECTRICIAN’ 


are as under :— YzAR НАІР-УғАв QUARTER | Post free, 
United Kingdom 266,04. .. 13s. 64, = 375.04. payable 
Postal Union ... 808. Od. — 164. 08. 8s. Od. in advance, 
New Volumes of ** THE ELECTRICIAN" commence in April October. 


JJC. . Ar KA su iai pice т... 
"Ty ELECTRICIAN” offers exceptional advantages to Advertisers, It ha? 

by far the largest circulation of any English Electrical paper, and 
circulates all over the World. This statement is guaranteed. 

Advertisement Rates, &., forwarded on application to the Publisher, 

TRADE ADVERTISEMENTS intended for the current issue must yeach the Office 
not later than First Post on Thursday. Renewals of expiring advertisement 
orders and altevations to standing advertisements must bein Publisher's hands 
by Wednesday, Wrapper Advertisements by Wednesday morning. 

OFFICIAL ANNOUNCEMENTS, AUCTIONS, 604 SMALL ADVERTISEMENTS 
accepted up to 6 P.M. on Thursday. 


ELECTRICAL BOOKS AND PUBLIOATIONS. 
All Books, Newspapers, and other publications can be ordered. direct of 
t THE ELECTRICIAN " Printing and Publishing Company, Limited. The 
well-known *' ELECTRICIAN" SERIES of Standard Electrical Works at present 


consists of — 

ELEOTHICAL TESTING FOR TELEGRAPH ENGINEERS. By J. 
ELTON Youngs, M. I. E. E. ce 10s. 6d., post free; abroad 11s. 

THE STUDENTS GUIDE TO SUB CABLE TESTING. By 
Messrs. Н. K. C. FISHER and J. C. H. DARBY. Price 6s. net; abroad, 6s. 84, 


BIBLIOGRAPHY OF X-RAY LITERATURE AND RESEARCH. Edited 
by C. E. 8. PHILLIPS. With an introduction on the history of Crookes Tube and 
Röntgen Ray work, and a chapter giving Practical Hints on the subject. 

THE POTENTIOMETER AND ITS ADJUNCTS., By W. О. Fenm. 

Price santo} free. 

LOCALI ON OF FAULTS IN ELECTRIC LIGHT MAINS, By F. O. 
RAPHAEL. Price 58.; post free. 

MOTIVE POWER AWD GEARING, By E. Tamer? CARTER. Price 

ЇЙЕ CABLE LAYING AND REPAIRING. By H. D. Wirm- 


вон. Price 122. 6d., t free, 
ELECTRICAL LABORATORY NOTES AND FORMS (Elementary and 
Ad —— 


vanced). Arranged by Dr. J. A. FLEMING, M. A., F.R.S. Printed 


on application. 
Е1ЁОТЕОМАӨНЕТТОТНКОВТ. Ву Ourven HAV DA. vol. I. Price 


12s. ба. ERRAT 18s. Vol. II. Price 12s. 0d: ; 188. 
THE 14015 01 * CURRER't TRANSFORMER IN THEORY AND 
T8, NEW . Price 13s. 6d., post free. 
THE UTILISATION OF INDUCED CURRENTS. Price 12s. 6d., free, 
ELECTRIC LAMPS AND ELECTRIC LIGHTING. B rof. J. A, 
FLEMING, M. A., D. So., F. R. 8. New Edition. 98 original Illustrations, price €s 
MAGNETIC INDUCTION IN IRON AWD OTHER METALS. By Prot. 
J. A. we, М.А. New edition. Price 10s. 6d., post free; abroad 118. 
ELECTRIO MOTIVE POWER, By A. T. SNELL. 10s, 6d. post free, 
THE ART OF ELECTROLYTIC SEPARATION OF METALS (Theoretieal 
and Practical) Ву Dr. GEORGE GORE. Price 10s. 6d.; post free. 
ELECTRO-CHEMISTRY. By Dr. Сковак Gorm. Price 2s., post free. 
PRACTICAL NOTES FOR ELECTRICAL STUDENTS. By A. I. Клинт 
and Н, D. WILKINSON. Price ба 01. pont free. 
DRUM ARMATURES AND CO ATORS (Theory and Praetiee). By 


.M. WEYMOUTH. Price 7s. 6d. % free. 
THE INCANDESCENT LAMP AWD ITS MANUFACTURE. By GILBERT 
8. КАМ. Price 7s. 6d., free. 
A POCKET BOOK OF ErEcTRICAL ENGINEERING FORMULE. By 
W. GHIPEL and Н. M. KILGOUR. Price 7s. 6d. net, post free 7s. 9d., abroad 84. ; 
«THE ELECTRICIAN” PRIMERS, In Two Vols Р 
е О. 
ито рза 94. saci ; strong cloth 2s. 6d., post free . Id. . 
WIRELESS HY: SIGNALLING ACROSS SPACE 
BY ELEOTRIO WAVES. By Dr. O. J. Lonen. New Edition. F 
A DIGEST OF THE LAW OF ELEOTRIC LIGHTING, ELECTRIC 
ON, TELEGRAPHS,TELEPHONES, &с. А. C. CURTIS-HAYWARD, 


TRACTI 
В.А. To February, 1901. Price 8s. 6d., post free. 
CARBON MAKING FOR ALL ELECTRICAL PURPOSES, By Franom 


JEHL. Price 108. ст гон free. 
THE MANUFACTU OF ELECTRIC LIGHT CARBONS, A Practical 
Guide to the рети ы of а Carbon Manufactory. Price 1s. 6d, post free. 
THE STEAM GINE INDICATOR AND INDICA RAM 
Edited by W. W. BEAUMONT. Price 8s. 6d., post free. 2799138 Á 


FULL CATALOGUE POST FREE ON APPLICATION. 


“ ELECTRICIAN” SERIES FORTHCOMING BOOKS, 


A HANDBOOK FOR THE ELECTRICAL TESTING ROOM AND LABORA- 
TORY.—By Dr. J. A. FLEMING. Fully illustrated. This handbook 
contains descriptions of the most approved methods of conducting 
various electrical measurements and of the apparatus required. 


THE ELECTRIC ARC.—By Mrs. Атвтои. This work is in the press and 
will contain an historical sketch of the early experiments on the 
electric arc, as well as the important resulta of recent research. 

PRIMARY BATTERIES.—A work on this subject will shortly be published 
bringing the theory and practice of the Primary Battery up to date. 
The book will be fully illustrated. 

SECONDARY BATTERIES.—By E. J. Wans, Fully fllustrated. The 
Author in this work will deal briefly with the theory and fully with 
the chemistry, design, construction and manufacture of secondary 
batteries or accumulators. 

“ THE ELECTRICIAN” WIREMAN'S POCKET-BOOK.—Edited by Е. C. 
RAPHAEL. “ Тһе Electrician ” Company will shortly publish a valuable 
pocket-book for the use of those engaged in wiring work, both external 
and internal. 

THE TELEPHONE.—By Dana Smoram and F. О, RAPHAEL, 

JJ TTT 

— t 


SPECIAL NOTICE. 


The present number of “THE ELECTRICIAN” completes Vol XLVI. 
With next week's number will be issued (Gratis) the Index to the Volume. 


READY NEXT WEEK.—Vol XLVI. of “Tae ELECTRICIAN." 
Price 17s, 6d. The volume will consist of 1,000 peges. Postage 1з. extra. 


Cases for binding Vol. XLVI. are now ready, price 2s.; post free, 28. 3d 


POLYPHASE SUB-STATION MACHINERY. 


Mr. EsoraLL’s Paper upon “ Polyphase Sub-station 
Machinery," and its discussion, our report of which we 
conclude in this issue, must seem to some of our Continental 
and American friends to bring a somewhat strange subject 
at this date before the principal association of electrical 
engineers of this country. British engineers enjoyed for во 
long the first place in engineering work, that it might be 
expected that they should be familar with the matter of the 
Paper, which, as the author frankly states, does not bring 
forward anything new. Polyphase synchronous and asyn- 
chronous motors have been employed largely for many years 
both on the Continent and in America, while rotatory Con- 
verters are also well known. In this country, however, various 
reasons, among which prejudice and ignorance have certainly 
had a part—a critical and impartial examination of the true 
causes would be most instructive and interesting—have caused 
this class of machine to be almost entirely neglected; and 
now that polyphase systems are practically unavoidable, we 
find our manufacturers without sufficient experience, and our 
engineers, speaking generally, in a state of ignorance 88 to 
their practical working. In these circumstances the Paper no 
doubt served a useful purpose, and many engineers will be 
grateful to the author for having written it. Such a state of 
affairs is entirely wrong, and this Paper makes evident again 
the great difference between the Old Engineering and the New. 
The old rule-of-thumb man will find himself entirely at & 
loss to understand much of what has been said. The neces 
sity for efficient technical training of such a character as will 
enable our young engineers to keep abreast of and take a part 
in the development of modern electrical plant of all classes 
is being more and more emphasised every day. A short time 
back a trained engineer was one who had served his time 
in the shops. In America the term is only applied to a maa 
who has received a technical training in addition to his shop 
experience. In such a training the fundamental phenomena 
of alternating currents, including the principles of practical 
design, the calculation and effect of reactions and reactance, 
under all sorts of conditions such as occur in practice, 
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must be made as familiar to the student as Onus law and 
the common phenomena of continuous-current working, and 
the whole instruction must be directed solely with a view to 
its use in practical work. This is being done abroad, and 
until we take the problem up as seriously as is done there, we 
cannot hope to make up the ground which this Paper and its 
discussion again show that we have lost. 

It seems to be commonly believed that the working of 
rotatory converters introduces considerably more complication, 
—especially where not compounded—than that of synchroncus 
motor generators. We think this view is probably exaggerated 
in relation to the large systems under consideration, and that 
it arises from want of experience. In a small system, where 
cheap labour must be employed, the matter is different; but 
in the cases considered skilful superintendence is essential 
in any case. In the interests of economy we have much 
increased the complexity of our systems of supply already ; 
and should not hesitate to go further as long as we have 
sufficient assurance that a suitable economy will be effected, 
and that the plant will be reliable. In particular, the 
voltage regulation of rotary converters has been referred to 
as presenting difficulties. For traction work with compound 
machines the simplicity of the regulation was emphasised in 
the opening of the discussion; while for lighting work, where 
the induction regulator has been commonly recommended, 
the added complication is in practice very little, and the 
regulator can occupy space which would not otherwise be 
utilised. In connection with the problems of regulation, it 
does not appear to be generally recognised how much may be 
obtained under suitable conditions by the field rheostat alone. 
There is working at the present time, in this country, a 
rotatory converter which is used as a booster for accumulator 
charging, and which gives a range of voltage of over two to 
one by manipulation of the field rheostat alone. In this case, 
as in that of Glasgow, the necessary reactance is provided in 
the transformer itself. This is three-phase and symmetrical, 
but with the primary and secondary of any one phase wound 
upon different parts of the same leg, so as to allow for 
considerable magnetic leakage taking place. It is probably 
not advisable to rely upon this method of regulation alone in 
lighting work, though it would often be possible to do so. 

The effect of compounded rotatories upon each other, upon 
the feeding system, and upon the generators, is not usually 
fully understood. When the whole system is lightly loaded the 
current supplied by the generators will be lagging and will 
keep down their voltage. As the load increases the current 
increases, but at the same time changes phase, so that at full 
load the increased current does not necessarily cause any 
alteration in the generator volts. The effect on the generator, 
in fact, is equivalent to compounding. Further, any single 
rotatory may change load independently of others in other sub- 
stations, and with little effect on the voltage either of feeders 
or of generators. This method of regulation thus possesses 
some well-marked advantages, and it is clear that in some 
cases the alteration of phase of the current is of advantage in 
its relation to the rest of the plant. The effect can, of course, 
be obtained with motor generators, the generator current 
being led round the fields of the alternator so that the 
strength of these may be dependent upon the load. 

Considerable attention has been devoted to the troubles 
which are sometimes experienced in the parallel running of 
synchronous machinery, and the impression is common that 
rotatory converters are specially bad in this respect. In prac- 
tice, however, it is found necessary to adopt similar precautions 
for all classes of such machines, At the present time, diff- 
culty in the parallel running of alternators in the same station 


is not uncommon, while it is known that if the attempt is 
made to couple machines in different stations to the same 
network, disturbance is very likely to be experienced. In the 
first transmission plant installed in this country for tramway 
purposes, synchronous motor generators were used in two 
sub-stations, and supplied with current by alternators belt- 
driven from Willans engines. Parallel running was at first 
very difficult, and even after the plant was well under- 
stood there were conditions of load under which certain 
combinations of the running plant were more or less 
awkward to work. Even under the best conditions the 
ammeter needles were perpetually in a state of oscillation. 
In spite of this, however, the plant ran, after the first dif- 
culties were disposed of, in the most reliable way, and the 
oscillations did not increase to any dangerous limit, or affect 
the direct-current supply. At a later date the motor 
generators were replaced by rotatory converters of larger 
capacity in one sub station, and on the whole, apparently, with 
better results. A generator was installed in the power-station, 
direct-driven, and running at a lower speed than the earlier 
Willans-driven machines. It was found that when the supply 
was changed over from belt-driven to direct-driven sets, the 
frequency of such disturbance as could be detected on the 
instruments changed at the same time, thus indicating again . 
the fact that hunting disturbances all start with irregularities 
in the generating plant. This is merely given as an illustra- 
tion at home of the fact explicitly stated by American 
engineers from similar experiences, that synchronous motor- 
generators require similar precautions to those necessary with 
rotatory converters. To run a single machine or a single sub- 
station close to the generators is not difficult. The disturbances, 
however, showed themselves as soon as several sub-stations 
were required to run in parallel; and just as with generating 
stations inter-connected, the greater the distance the greater 
the possibility of unsteadiness. It is a point of the utmost 
importance that the resistance of the feeding cables between 
the different sub-stations should be limited, and in all modern 
systems it will be found that the losses allowed in the feeders 
are usually smaller than with other methods of supply. 

Just as a good technical training is fully valued abroad, s> 
the importance of experimenting with and fully testing all 
classes of electrical plant has been appreciated there, and 
carried into practice to an extent little found here, When 
multiphase transmission to several sub-stations containing 
converting machinery began to be developed on the present 
lines in America, hunting troubles soon appeared, and an 
immense amount of experimenting was at once entered into 
to discover the cause. The influence of speed variation and 
of the governor, of resistance between sub-stations, and the 
good effect of copper damping plates, were soon appreciated, 
and rules laid down by which satisfactory working could be 
assured. There still remained, however, variations in the 
working of different machines which were very contradictory ; 
and it would be of great service at the present day ifa 
working explanation of the causes were given by which ihe 
influence of different features of design could be estimated. 
We should probably be saved from taking too great precautions 
in some direolions and too little in others, with resulting 
advantages as regards first cost and good operation. In the 
meantime we again draw attention to the fact that such 
matter as is treated of in this Paper should be as familiar to 
the engineer entrusted with the design of a system as his 
ABC, The one system man" is out of date, and the 
modern engineer must be fully acquainted with all and un- 
biassed in favour of any. His decision must be finally made 
by placing a monetary value upon the various advantages and 


982 


THE ELECTRICIAN, APRIL 19, 1901. 


quer — Á ———Ó—— —————Má—————UnÜó 
— — — ————s€À———————— nó AAA ' ꝰ. ͥ 


disadvantages of different classes of plant so as to reduce the 
whole to a common basis that of expense in working and 
maintenance, including interest on capital outlay. It is 
lamentably obvious how often fashion, one-sided experience, 
or want of sufficient detailed examination upon this common 
basis, have had influence in the past. 


ST. MARYLEBONE ELECTRIC LIGHTING (No. 2) 
ORDERB, 1901.* 


In 1889 the Metropolitan Electric Supply Co. (Ltd.) obtained an order 
giving them electric lighting powers in the parish of St. Marylebone. 

In the same year, after an exhaustive inquiry by the late Sir Francis 
Marindin into the question of the electric lighting of the metropolis, and 
having in view the provisions of the Electric Lighting Act, 1838 (sec. 1), 
that “the grant of authority to any undertakers to supply electricity 
within any area, whether granted by licence or by means of a provisional 
order, shall not in any way hinder or restrict the granting of a licence or 
provisional order to the local authority, or to any other company or person 
within the same area," the Board of Trade adopted the policy, as regards 
the metropolis, of granting powers to two bodies in respect of the same 
area, and this policy has been confirmed by Parliament in respect of several 
parts of the metropolis. | 

In 1898 applications for provisional orders iu respect of the parish were 
made to the Board of Trade by the Vestry and by two companies, and the 
Board, in accordance with their usual practice of giving preference to the 
local authority, granted an order to the Vestry, and refused the applications 
of the two companies. 

The Metropolitan Company opposed the confirmation of the order on 

the ground that competition by the Vestry would be rate-aided, and con- 
sequently unfair, and the House of Commons (the first House) refused to 
confirm the order, after hearing by a Select Committee. 
During 1899 numerous complaints were received by the Board of Trade 
from consumers in the parish as to interruptions in the supply given 
by the Metropolitan Company, and the necessity was then urged fora 
competitive supply. | 

In 1900 the Marylebone Electric Supply Co. (Ltd.), one of the companies 
who applied in 1898, applied again for an order, but the application was 
opposed by the Vestry (as the local authority under the Electric Lighting 
Acts) who stated that they had resolved to apply again for an order. 

The Board of Trade held an inquiry in the matter, and having regard 
to all the circumstances, they decided to dispense with the consent of the 
Vestry and granted the order, but the bill to confirm the order was 
rejected on second reading in the House of Commons (the first House). 

Iu the course of the debate representations were made that the Veatry 
were in negotiation for the purchase of the Metropolitan Company's 
undertaking in the parish. 

The Veatry subsequently decided not to proceed with the negotiations. 

This session the Borough Council of St. Marylebone (who have succeeded 
the Vestry) and the Marylebone Company have both applied for ordera in 
respect of the parish (now the borough). 

The Borough Council (as local authority under the Electric Lighting 
Acts) have refused their consent to the company's application, but the 
Board of Trade have decided to dispense with the Council'a consent, and 
have granted the order [and also the orde: applied for by the Borough 
Council], with the view of giving Parliament the opportunity of deciding 
on the question as a whole whether any—aud, if so, what—supply of elec. 
tricity ia St. Marylebone should ba authorised in competition with the 
supply given by the Metropolitan Company. 


SOME NOTES ON POLYPHASE SUB-STATION 
MACHINERY.! 


BY A. C. EBORALL. 
(Concluded from page 953.) 


CoMPARISON OF THE DIFFERENT TYPES OF 
SUB-STATION CONVERTERS. 


From what has already been said about the three classesof sub-station 
equipment, a good general idea can be formed of their relative advan- 
tages and disadvantages. From the point of view of simplicity and 
ease of operation asynchronous converters are far ahead of the two 
types of synchronous machines. But this advantage is gained at the 
expense of plant efficiency, and consequently, simply on account of 
the lagging currents incidental to their use, this type of converter 
is unsuitable for work of any magnitude, It will continue to find its 
chief use in connection with schemes for the conversion of power for 
lighting and tramways, where the total amount of power to be trans- 


2 А 19885 report by the Board of Trade under sec. 1, Electrie Lighting 
ct, ; | 
f Paper read before the Institution of Electrical Engineers, March 14, 
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mitted and distributed is relatively small, and where the sub-station 
converters do not exceed 150kw. in size. 

Synchronous motor generators, on the other hand, are ideal 
machines for the work in many respects. High pówer-factora over 
the whole of the system are assured ; there are no complications in 
working, and no parallel-running troubles need be feared, provided 
a fair amount of care has been taken with the design of the plant in 
the first instance. Moreover, these machines poesess (in common 
with the asynchronous converters) two very great advantages, the 
first being that they can be operated equallv well from circuits of 
any reasonable frequency, there being no difference in the perform- 
ance of the motors for frequencies between 25 aud 60 cycles. The 
second great advantage is that the regulation of the direct.current 
pressure can be performed in well-known ways with the greatest 
ease, and not only this, but the direct-current pressure is indepen- 
dent of the pressure fluctuations at the ends of the long, high- 
pressure feeders. Both asynchronous and synchronous motor gene- 
rators are efficient types, the efficiency of the asynchronous motor 
being generally about 1 per cent. less than the synchronous machine, 
while the efficiency of the latter will be about the same as that of the 
direct-current generator of vi ез size driven by it. Both classes of 
machine require simple switch-gear, and very little of it, the advan- 
tage being with the asynchronous machine, on account of the simple 
starting arrangements, 


Rotary converters are on the same footing with regard to starting 
апа power-factor as synchronous motor generators and have two 
great advantages over either form of motor generator—they are 4 to 
5 per cent. more efficient at all loads, and possess а greater overload 
capacity. They are, on the other hand, extremely sensitive with 
regard to parallel running ; with regard to fluctuations in the feeder 
pressure, moreover, their manner of operation is by no meaus simple, 
and the arrangements for regulating and running are in general 
somewhat complicated ; this is on account of the special regulating 
arrangements and extra switch gear required for the step-down 
transformers and auxiliary devices. 


With regard to the important points of floor space required, and 
first cost, there is very little to choose between the different types 
of machines. Comparing the machines alone, there is, of course, a 
considerable advantage in favour of the rotary converter, but the 
additions to the latter equipment in the shape of transformers, air- 
blast outfits (when used), special regulators, and extra switch-gear, 
bring up the cost of a rotary converter equipment to very nearly the 
same figure as that for the synchronous motor generator equipment ; 
the asynchronous converter equipment is somewhat dearer than the 
latter as a rule. 

The table given on the following page serves to illustrate the 
above-mentioned points in a practical way. Examples given are 
taken from practice, and the machines (built in the same works) are 
compared upon exactly the same basis with regard to conditions of 
operation, such as speed, frequency, voltage, &«. The case selected 
to illustrate what has been eaid is an actual combined lighting and 
pora scheme, current for lighting purposes being taken from the 

igh-pressure feeders en route to the sub stations, as well as from 
the latter—hence the frequency. The case is somewhat unfavour- 
able to the motor generators, as these machines were arrange with 
a generator at each end of the motor shaft, having half its output; 
consequently the floor space required is greater, and the cost more, 
than would have been the case had each motor driven a single gene- 
rator of equal output. It will be seen that with the larger machines 
the only substantial advantages of the rotary converter com pared 
with the synchronous motor generator are those of greater efficiency 
and overload capacity. These are, of course, of very great import- 
ance, but for many purposes the greatly superior performance of the 
synchronous motor generator from the points of view of simplicity, 
parallel running, and pressure regulation must be carefully balanced 
against them. JC 
Before concluding a word or two must be said with regard to tke 
performance of rotary converters of large size at different frequencies. 
It is not too much to say that the limit of successful operation of 
these machines is reached at 40 cycles; above this frequency 
there is no doubt whatever in the author's mind that in all cases 
the best type of converter to employ in the sub-stations is the 
synchronous motor generator, whatever the nature of the work. 
Above the frequency of 40 cycles there are two great difficulties 
in the way of successful working- good parallel running of the 
rotaries becomes extremely difficult, the machines hunting at the 
slightest provocation, and the question of commutation becomes a 
very difficult one to solve in a satisfactory manner. Аз already 
pointed out in connection with the generatora, the lower the fre- 
48 the better the parallel running, for with a given angular 

isplacement the phase difference between the E. M. F. waves ot the 
various machines is smaller. The same argument applies equally to 
the case of the rotary converter, for in order to put the high- 
uency machine on the same basis as the low-frequency machine 
is respect, it would be necessary to have the same number of 
poles in each machine, meaning that a machine operating at 50 cycles 
would have to run at double the speed of a machine of the same 
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Comparison of Sub- station Machinery. 


Transmission: Three- phase at 5,500 volta between lines and 40 cycles. 
a : Three-wire at 510 volts between outers, neutral conductor 
earthed. 


Type of Asynchronous Synchronous жн Habs 
. equipment. | motor generator. | motor generator. | «transformers. 
Output of sub- ) PN : 
station con- 150kw. | 500kw. | 15Ckw. | 500kw. | 150kw. | 500kw. 
verter ...... ' 
Speed of con- 
r E 480 500 480 500 480 500 
No. of field 
poles (gene | | 6 10 6 10 10 16 
rator)........ 
Peripheral 
speed of com- 1,760 | 1,880 | 1,760 | 1,880 | 2,970 | 3,100 
mutator ..... | 
No. of commu. 
tatorbars...]| 162 | 270 162 270 | 40 | 560 
Temperature | 
alter рагі. asc. | 35°C. | 55°С. | 550, | 35. 3876. 
at full load.. ) | | | 
Rise of pres- | | 
sure when | | 
full load 
switched off, 157 12% 14:57 115° 957 | 87 
sub - station 
"bus bar pres- | 
surecopstant/ 
Effi- [Full load 85:595 86% 84% 877 90% 92% 
ciency (Half „ | 755% 80% | 767 | 79% | 85% | 875 
Overload capa- | 
city for one o o o o o 
hour SR | 25% 25 | 25% | 25% | 50% | 75% 
fixed brushes | 
Power Full load; 90% 91% ee 100-965 100-95) 100-967; 
eading) (leadi leadi leadin 
n Halt „| 877 887 ( g) (leading) (leading) g) 
tarting cur. 

j 50% 100% 100% 80% 60% 
fromÁ.C side | (Rotor (Rotor (Starting (Starting (Starting( Starting 
full load cur, | resist.) | resist.) | motor.) motor.) | motor.) | motor.) 

de Mania | 357 3% None None None None 
Relative cost pr | | 
kw.inc.regu- ;, 20kw. 15:6 191 15:2 12:4* 135:0* 
lating gear... | | | 
Floor space re- 
quired per; 08 . 055 0°75 0:5 0:55 | 045 
kw. (aq. ft.). | | 


output operated at 25 cycles. This is of course impossible, on 
account of mechanical considerations, the principal difficulty being 
the commutator. If, on the one hand, the peripheral speed of the 
commutator is too great, the use of carbon brushes is rendered ve 
difficult, and also the segments may buckle, while on the other hand, 
as the number of segments required is practically fixed (by the per- 
misssible voltage per bar), these would become too thin if the diameter 
of the commutator is less than а certain amount. The higher the 
direct-current pressure, the greater the difficulties in this respect. 
The net result is that with high frequency the number of field 
ро on the rotary has to be increased, the diameter of the armature 

as to be increased (which means increased momentum), and also 
the armature reaction of the machine has to be made larger, in order 
to get а proper division of the current in the various branches of the 
armature. All these features, common more or less to the high- 
frequency rotary, namely, crowded poles, high peripheral speeds, 
high armature reaction, thin commutator segmenta, high voltage per 
bar, short distance between brush holders, &c., are wholly unfavour- 
able to successful parallel running and good commutation, to say 
nothing of the increased wear and tear due to abnormally high speed. 
It is for this reason that a frequency of 25 cyles has been standardised 
for rotary converter work, and at this frequency the machines are 
undoubtedly satisfactory. Between 30 and 40 cycles their perform- 
ance is still good under favourable conditions (that is, proportionately 
better engines, high speeds and low voltages), while above 40 cycles 
the use of the rotary converter, in units of large size, would be 
practically out of the question. 

Low frequency of operation, such as 25 cycles, while satisfactory, 
if the whole output of the power station is to be absorbed by the 
converter sub-stations, is undesirable if other work has to be done 
in addition. Generators, motors, and transformers become unduly 
heavy and expensive, and lighting work from the alternatin 
current mains is out of the question. But, on the other hand, 


: * Including middle-wire booster, 


parallel running is better, and all inductive effects in generator, line, 
transformers, and motors diminish with low frequency, resulting in 
improved regulation over the whole system. Taking all these things 
into account, modern practice has shown that & frequency of 
40to 50 cycles is the best that can be employed for the work in 

uestion ; a departure from this in order to suit the requirements of 
the rotary converters in the sub-stations constitutes in itself a dis- 
advantage which is not present when motor generators are used for 
the same work. 


ConcLuDING REMARKS. 


Given that it is Тего! to convert polyphase current into direct 
current by means of converting sub-stations, it is possible, based 
upon the considerations noted in the Paper, to draw the following 
general conclusions :— ' 


1, For power work, and for those cases where the amount of light- 
ing to be done is relatively small, rotary converter eub-stations 
operated at 20 to 30 cycles are preferable. 

2. For lighting work, the use of motor generators, operated at 
40 to 50 cycles in the sub-stations, will give the beet results. This is 
also the case when the lighting load on the sub-station forms a 
considerable proportion of the total output of the latter. 

3. Of the two classes of motor generator sub-station that equipped 
with asynchronous machinery is, on the whole, unsuitable for work 
of any magnitude. | 


The above conclusions may, perhaps, form а basis for discussion, 
but they must not be considered as being peur definite, on 
account of the widely different conditions that are met with in 
modern practice. Finally, the author would like to suggest in this 
connection that the discussion might profitably include the broad 
question of the transformation and distribution of large amounts 
of polyphase current for supply over large areas, for it is one of 
the moet important questions of modern electrical engineering. 
Although in many cases direct-current sub-stations are undoubtedly 
advisable, still in many cases the direct distribution of polyphase 
current from simple transformer sub-stations will undoubtedly be 
the best solution, not only from the technical, but also from the 
commercial point of view. 


DISCUSSION. 
Thursday, March 14. 


Mr. M. B. FIELD thought that American ergineers had now come to 
the conclusion that ro converters were the right machines, provided 
the frequency was sufficiently low, say 25 cycles. Above 50 cycles troubles 
are likely to ensue with rotary converters, although the Westinghouse 
Company did not hesitate to build them up to 69 cycles. The full - load 
efficiency of a fair-sized rotary was 95 per cent., and, including its trans- 
formers, 93 per cent., which was much higher than with any other rotating 
converter, whether synchronous motor-generator or non-synchronous motor- 
generator. А rotary converter would run with 24 times its full load 
without the least instability, and could be started up from the three- 
phase eide with only about 30 ре: cent. above full-load current. Some 
60,000 H.P. was transformed by means of rotary convertera in the Metro- 
politan Railway Co.'s system in New York, and no difficulties whatever 
were being experienced. In Glasgow some 24 500kw. rotary converters 
would be installed in the various sub-stations, each rotary being direct- 
connected to a negative series booster. The rotaries were compound- 
wound, and the sole regulating device for varying the tension on the 
continuous-current side was the magnet winding. The transformers 
were specially designed with large self-induction ; in fact, they would give a 
12 per cent. drop with full-load current, the load being a pure self-induc- 
tion. The effect of varying the excitation was to vary the amount of lag 
or lead of the currents received from the transformers, with the effect 
that the self-induction of the latter increased cr decreased the trans- 
formation ratio to the desired amount. In such sub-stations, where the 
frequency could not be conveniently kept down to 25, he thought that a 
very workable combination would be that of synchronous motor generators 
together with non-syncbronous motor generatore. The synchronous motor 
generators would be so designed that they could be sufficiently over-excited 
to make up for the lagging current taken from the line by the non- 
synchronous motor generatora With such a system the efficiency would 
be high ; there would be no difficulties whatever in atarting, since, to start 
up а sub-station in the first instance, а non-synchronous unit would be run 
up to speed, and then а synchronous motor generator would be started up 
from the continuous-current side. Further, the sub-station as a whole 
would be receiving currents from the line, which would be exactly in 
phase with the E.M.F. He did not agree with Mr. Eborall that the proper 
place for damping copper pieces was only between the pole-tips, and that 
they were uselees elsewhere. Many makers surrounded the pole with a 
massive ring, which was thickened up at the pole-tips, the poles being often 
chamfered off at the tips, and the copper rings were arranged to enclose 
the tips, so that part of the polar surface was, ав it were, made of copper. 
Normally the whole pole flux passed through the ring, and in order for it 
to be blown out into the intervening space between the pole-tips it would 
have to cut across the ring. The induced currents in the latter would, of 
course, prevent this to any serious extent. The cass sometimes aro e 
where it was required to run a rotary reversed—that is, to supply it 
with continuous current and take a three-phase current irom it—some 
regulating device was here essential to prevent the rotary from racing. 
For instance, if a lagging current were taken from the rotary it 
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would tend to demagnetise the field magnets and the rotary would 
speed up. Cases had been known where rotaries had flown to pieces 
owing to this cause. In any case the frequency was very variable, which 
is naturally objectionable. In Dublin, where on occasions а rotary was 
run reversed, the following ingenious device had been resorted to. Con- 
nected to the main rotary was an auxiliary one with no winding on its 
field poles. It was supplied on the three-phase side with alternating 
currents by means of series transformers inserted in the main three-phase 
line. The continuous-current brushes supplied merely current to the 
compound winding of the main rotary, The field magnet system of the 
auxiliary rotary was rotatable, and its position was so adjusted that when 
the main current was in phase with the E.M.F. the auxiliary rotary 
back E.M.F. was at an angle of 90 degrees to the current it re- 
ceived from the series transformera. It therefore received no power, 
and could give out none, that is, no current circulated in the 
compound winding of the main rotary. If the current lagged or 
led the auxiliary rotary received from the series transformers a corres- 
pondingly lagging or leading current which magnetised the field magnets 
of the auxiliary rotary in the one direction or the other, so that ite 
continuous current brushes supplied to the compound winding of the 
main rotary a current which compounded or decompounded the machine 
according ав it gave out a lagging or a leading current. The device was 
absolutely automatic and the speed variation was never more than one or 
two revolutions. The auxiliary rotary must have an output of about 1 or 
14 per cent. of the main rotary. 

Prof. SILVANUS P. THOMPSON thought that thanks were due 
{о Mr. Eborall for having pointed out certain advantages of the mesh 
connection over the star connection. Although some of these were 
certainly known before, he did not remember them having been published. 
With respect to the use of damping coils between the pole pieces, he 
agreed with Mr. Field that there was some advantage in putting a thick 
copper coil round the pole, but he did not stop there, because this did not 
secure the whole advantage. There might be a reaction due to a lagging 
or leading current which tended to distort the magnetism to one side of 
the poles producing an unequal distribution which would be sufficient to 
admit of hunting. He considered the real remedy was the original 
one which he had emphasised some 12 years ago, viz., to use 
an amortisseur on the plan adopted by Leblanc, and have a number 
of closed copper circuits во that there were circuits through the 
pole faces as well as round them and between them. The large 
5,000kw. machines exhibited by the Allgemeine Elektricitäts Gesellschaft 
at the Paris Exhibition had the pole-pieces pierced with five holes of 
different sizes from front to back and copper rods inserted in each hole. 
The ends were all short-circuited together, making practically a squirrel 
cage embedded in each pole, and he ventured to think this a far more 
effectual method. Another matter mentioned in the Paper was the use 
of three-phase choking coils. It had interested both Mr. Mordey and 
himself, and he had, in 1892, specially pointed out the advantage in a 
three-phase distribution—where there was, of course, capacity between 
the three lines—of putting in three-phase choking coils at intervals along 
the lines. Dealing with the question of the variation of speed of engines, 
he said he had discussed this with Prof. Dalby who, in his lectures, had 
given some data about the amount of variation of speed of engines of 
different types, but he did not remember having seen published any exact 
data about the variation of the angular speed of engines of different types 
under different conditions. He put this point to those interested in the 
engine question as one upon which it was most important that full infor- 
mation should be available. What kind of specification for an engine 
could be drawn up во as to ensure that the cyclic irregularity should not 
exceed a permissible minimum and what means were there, besides 
the Horn tachograph, of measuring or recording on any given engine 
set, the amount of cyclic variation under different conditions? About 
two years ago he read а Paper before the Institution on the rotatory 
converters, but certainly Mr. Eborall had made out a good case for the 
employment of motor generators under the conditions of supplying large 
quantities of electrical eneryy by a three-phase system at a high voltage 
with subetations for the purpoae of converting to continuous current. But, 
after all, did it not remain to be proved that whether they used rotatory 
converters or these combined motor generators they were only making the 
best of what was & very imperfect job? "They were putting down into 
sub-stations large quantities of revolving machinery which required 
constant attention, and he looked forward to the time when it would be 
possible to do without them. One way oí simplifying matters would be by 
not using continuous current, but three-phase current throughout. 

Mr. S. Z. de FERRANTI thought the Paper did а great deal of good in 
empbasising the extreme complication of the system which was required to 
convert alternating current into continuous current. Не agreed with 
Dr. Thompeon that all this was not going to be permanent. The principle 
case for systems of this class was electric traction. With Е to the 
question of the prevention of hunting, he certainly agreed with Dr. 
Thompson that the true solution was the original one invented by Leblanc, 
who had gone into the matter very fully. Leblanc was & most profound 
mathematician, and his theoretical results bad agreed very well with 
practice. 

Mr. W. B. ESSON said he had only had experience with the last system 
mentioned by Mr. Eborall—viz., where there were induction motors with 
direct-current generators coupled one to each end, forming a three-wire 
tystem. This had been a case of distribution over a mixed area, the Board 
of Trade allowing supply by alternating currents to one part and insisting 
on continuous current to another. On account of the feeders being a con- 
siderable length they had had to generate an alternate two-phase current and 
the induction motor was found to be by far the most eimple in starting, 
management, xc. They also bad in view that an induction motor would 
start iteelf, supposing a short occurred in the linc and burnt itself out. 
Another thing about these induction motors was that the fineness of the 


regulation, in а sub-station, practically precluded the use of а squirrel cage 
rotor. He also considered Mr. Eborall’s air-gap of in. for an induction 
motor with a rotor 3ft. in. diameter too small to be safe. American 
practice favoured the uae of a much larger one than that on the Continent. 
With a rotor of that size the Americans would use an air-gap twice as large. 
Referring to the picture of the Metropolitan Company's machine in the 
Paper, he remarked that a very striking feature about American and Con. 
tinental machines was that they seemed to be very much lighter in weight 
than the English. They had far lees material in them, and he asked 
Mr. Eborall what was the drop in this particular machine. We were now 
making machines in this country with а drop on а non-inductive load of 
2k to 5 per cent., but it would appear that this machine had а drop 
of something like 8 or 9 per cent. on a non-inductive load. It was 
impossible if half as much material again was put into English machines to 
compete in price with Continental work, and the fact was that English 
engineers were makiug their machines too good. On the matter of hunting, 
he said he had had a great deal of trouble with horizontal engines worked 
by the usual Corlies trip gear, and the trouble had been found to be simply 
due to the fact that the trip cams were not the proper shape. 

Prof. C. А. CARUS-WILSON quoted Mr. Eborall as follows: —'' The 
momentum of the converters should be kept as low as possible, for this 
apparently indirectly assists hunting." In his opinion, momentum was 
the initial cause of hunting, and therefore assumed more importance in 
the whole problem than was given to it in the Paper. He confined his 
remarks more particularly to the use of these converters for traction work, 
in which the primary circuit was well regulated, and the irregularities 
were more particularly due to the very large variations of load on the 
secondary eide. lu this case, when an extremely heavy load was taken 
from а substation, a very large disproportion of torque on the two sides of 
the rotary took place, and the inevitable result was a very large cross flux. 
This could easily be shown by putting a brake on the armature of the 
rotary whilst it was running. Under normal conditions a rotary working 
without any frictional or torque loss on its own shaft would be entirely 


without cross flux of апу kind, and the cross flux was the inevitable 


accompaniment of a diaproportion of torque between the primary and 
secondary sides. Directly there was & heavy load thrown on the secondary 
side, as was frequently the case in traction work, there was a sudden 
disproportion of torque between the sides, simply due to the fact that the 
momentum would not allow the primary torque to follow up the sudden 
demand on the secondary side. The result was that the greater the 
momentum of the rotating part the greater was the instantaneous dispro- 
portion between the two sides, and the greater was the amount of cross 
flux. On this account it was quite clear that Mr. Eborall was correct 
when he said that а very heavy flywheel action in а rotary was very 
detrimental from the point of view of huntiog. But he disagreed with 
Mr. Eborall's conclusion, which was that, on this account, the amount of 
momentum of the rotary should be reduced as low as possible. It was 
quite impossible to get rid of momentum altogether, and the actual 
mechanical momentum of the rotating part of the converter was not the 
only thing that produced this effect. There were two other things which 
had exactly the same effect. One was the ohmic resistance in the rotary, 
and the greater this was the greater would be the disproportion in 
torque. High ohmic resistance had the same effect as large momentum. 
But, besides this, the question of the strength of the magnetic field 
had also a very important bearing upon it, because the stronger the 
magnetic field the less would be the disproportion of torque between the 
two sides. Thus a strong magnetic fiell counterbalanced the effect of 
large momentum, and the effect produced by this strong field increased as 
the equare of the strength of the field. This was borne out by 
Mr. Eborall when he said that over-excitation of the rotaries was a cou- 
dition favourable to good operation, thus implying that it was not because 
a strong field was more stiff, but because a strong field counteracted the 
effect of the mechanical momentum. In order to reduce the effect of a 
sudden overload, the essential requirements were Пот ohmic resistance, 
low mechanical momentum and as strong a field as possible. Referring to 
the disadvantage of considerable momentum, he said that some time ago 
when traction schemes were first beginning to be talked about, a great deal 
had been said as to having subsidiary motor generators stationed along 
the line in order to give relief when very sudden overloads were expe- 
rienced, and also to prevent excessive drop in the trolleys and feeders, the 
motors acting as generators when the pressure had eased. It seemed to 
him that the motor generator was exactly the thing that at one time so 
many people were aiming at, and it seemed still a thing to be aimed at 
that the momentum of the rotary or motor generator should be made to 
act as a buffer to prevent excessive overloads in the secondary being repro- 
duced in the primary. For this reason he urged the consideration of the 
question as to whether damping effect in some shape or form could be 
carried out to such perfection as to act as a complete offeet to hunting, and 
whether it would not be advisable to increase the momentum of the 
rotating parts in such a way that the sudden overloads on the secondaries 
would not be reproduced in the primaries. Following out this idea, and 
accepting Mr. Eboráll's suggestions at the end of his Paper, it would appear 
to him that that type of sub-station for traction service would be most 
desirable where the greatest amount of momentum could be placed in the 
rotating part of the converter or motor generator. 

Mr. E. G. CRUISE remarked that, as far as he could see, polyphase 
transformers would be considerably more economical than three single 
transformers: they took up far less space and would be cheaper. Another 
point was that there would be no difficulty in the regulation whatever in 
asynchronous and synchronous motor-generators, But this assumed the 
line pressure was absolutely constant, and, as far as he could see, in power 
schemes one of the difficulties would be to keep the line-pressure constant, 
especially if they were feeding, say, half-a-dozen sub-stations from one 
trunk line. Не did not see how it was possible to take a separate feeder 
to each sub-station. Again, how far did Mr. Eborall think the pressure 
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might vary so ав not tointerfere with the working of the synchronous motor, 
because theoretically the torque ought to vary something like the ratio of 
the square of the impressed volts, and if this were varied very much there 
would be a very difficult state of affairs *o deal with, quite apart from the 
regulation of the line pre-sure. 

Mr. W. Н. PATCHELL, referring to the equipment of the sub station 
of the Charing Cross and City undertaking, said that from what Dr. 
Thompson and Mr. Ferranti had said it would be seen what he had had to 
suffer before making up his mind what system to adopt. Everyone had 
advised him to use a different method ; eventually, however, he had 
decided to do without statics. His 10,000 volt generating plant was 
large enough for generating this voltage directly, without sacrificing either 
efficiency or prime cost, but when he came to the sub-station he had 
decided upon fairly small units, because, on account of the very varying 
load in certain districts, they had to run sometimes at very different 
pressures. S0Okw. for the motor generator was the figure. Then, as to 
the question between the induction motors and synchronous motors, He 
required small machines for balancing, and he used a 300kw. induction 
motor to drive two 150kw. direct-current generators. For the larger 
plant he bad put down a synchronous motor driving а 300k w. direct-cur- 
rent generator. Thus he got the benefit of induction motors, which start 
quickly, and of synchronous motors, which gave a good power-factor, and 
these would be started from the direct-current side. It might be iuterest- 
ing to state, in view of the Institution's visit to Germany, that Messrs. 
Lahmeyer were making the plant at Frankfort, and it would probably be 
there at the time of their visit. 

Mr. C. P. SPARKS thought engineers in England were in agreement 
with the writer of the Paper as regards conclusion number two, viz., that 
the simplicity derived from the use of motor-generators was more desirable 
than the extra efficiency offered with rotaries. With a scattered area, euch 
as an agricultural one with factories here and there, a polypbase system 
might do, but there appeared to him to be little advantage in carrying the 
polyphase network into populous districts, owing to the greater expense in 
laying this than was the case with ап ordinary three-wire continuous- 
current network. The only reason in favour of poly phase networke in such 
districts was the question of electrolysis, but this had been largely met by 
the introduction of triple-concentric cables where the neutral conductor 
was earthed. Another point in favour of continuous current was that at 
present, although polyphase motora were lighter and, they were told, less 
expensive to build, the fact remained that no polyphase motor could to-day 
be bought with ita accessories to compete in price with a direct-current 
motor at the same speed. This was a very difficult fact to get over, and 
the company prepared to supply poly phase energy was directly handicapped 
in the first case. 

Mr. A. C. EBORALL, in reply, said that, with the exception of Dr. 
Thompson and Mr. Ferranti, the whole question of the transformation 
and distribution of polyphase current had more or less been left out of the 
discussion. He was also sorry that more had not been heard about suitable 
engines for large work, which was one of the toughest problems at the 
present time. Nowadays, we had not to think of small units. The machine 
of to-day and to-morrow was, in his opinion, a 2,000kw. or 3,000kw. slow- 
speed machine, and it was for these big units that the question of 
suitable engines became of very great importance. Therefore, when 
writing the Paper, he had touched upon the leading points in the hope 
that somebody would pick them out and criticize him, but they had 
not done во. He did not think Mr. Field’s remarks required much 
comment. Аз Mr. Field poiuted out, American engineers preferred rotary 
converters as against motor generators, and in order to employ them they 
reduced the frequeacy t» the neighbourhood of 25 per sec. But he 
bad poiuted out in the Paper how very disadvantageous was the use of 
these very low frequencies. The best was from 40 Y to 50 per вес. 
For very low frequencies the generators were heavier, the transformers 


were heavier, lighting became impossible, and the whole plant became | 


more costly. "Therefore it was а great point in favour of motor generators 
that a frequency of between 40 c^ and 50 ч” could be used with success. 
Reference to damping coils had been made by Mr. Field, Dr. Thompson, 

and Mr. Ferranti. He himself had been most interested in the matter, 
aud what he had in his mind was this: the early application of damping 
coils was that the magnets were built-up poles of sheet iron, and the 
ро.е-рїесез themeelves were perforated. Through these holes copper rods 
were passed, and these were all short-circuited. Now his (the author's) 
point was that the copper was wanted principally at the pole-horns, 
parallel to the armature, and that putting copper anywhere elee was an 
unnecessary expense, especially for machines with solid pole-shoes, Mr. 
Field had made the suggestion of both asynchronous and synchronous 
motors in the sub-station, and Mr. Patchell had told them that this was 
precisely what he was doing in connection with the City lighting. Probably 
iu this саве the synchronous motors would be over-excited, in order to get 
rid of the idle current of the induction motors. The objection to asynchro- 
nous motors was that they caused reactions right through, which demagaetise 
the generating plant. This was why synchronous motors having a power- 
factor in the neighbourhood of unity were preferable in: nearly every class 
of sub-station work. His own idea was that if the work was small and 
machines of only, say, 100kw. to 50kw. were required, then very likely it 
would piy to u-e asynchronous machines in the sub-atations on account of 
their greater simplicity, but for big work he was quite sure synchronous 
machines would give the best results. Mr. Field had also referred to the 
inverted rotatory, viz., à machine taking in direct current but generating 
three-phase current, and had further pointed out that the weakening of 
the field was а serious danger which caused the speed of the rotary to 
increase unless it were guarded agaiust. Steinmetz's arrangement for getting 
over this had also been described. But it was a question whether such 
arrangements were really of any commercial good. It seemed to be making 
complications in the power house out of all proportion to the result attained. 
Then Mr. Field bad come to the balancing effect of rotary converters fed 


by three transformers, star connected, and had stated,as an objection, 
that the transformera had to be built somewhat large in order to carry the 
balancing current. This was absolutely correct. Balancing could be done 
in two ways. Either put the machines on a three-wire system with balancers 
across, which costa certain amount of money, or suppress the use of balancers 
and take the middle wire batk to the middlepoint of the transformer. It 
was all a question of cost, and although the particular arrangement of 
Mr. Field’s was very nice, he was inclined to think it better to put the extra 
money in the stationary transformera. 
mesh connection and damping coil he would refer to in the pages of the 
Journal. Dr. Thompson’s reference to the use of choking coils was, if he 
understood aright, more particularly to using them in order to annul the 
capacity of the line. In the present case the choking coils were put in series 


Dr. Thompson's questions as to the 


with the feeders, and their effect was not to annul the capacity, but to get 


rid of the pulsations in the pressure which were encountered when using 
synchronous machinery at the end of long feedera. The results of using 


such choking coils were given in the Paper. The synchronising currents 


at Prague were hardly noticeable with the choking coils in, but when the 
choking coils were out the synchronising currents were quite 10 per cent. 


of the full load current of the motor, and thess currents caused a very 
objectionable flickering of the lights unless the coils were in, perhaps 
2 per cent. up and down. He thought he had been alightly misunderstood 
on the question of using poly phase currente throughout. In his conclusions, 
he said: “ Given that it was required to convert polyphase current into 
direct current" ; it was a commercial question. He considered, on the 
whole, that it was a mistake to use converting sub-stations except for trac- 
tion work, and for thie, at the present time, he did not think there was a 
good enough three-phase traction motor on the market. They were being 
employed on the Swiss mountain railways, but to put similar motors 
on street tramcars оп a big system would be quite unworkable. There 
were the two overhead conductors, the heavy lagging currents, the 
small clearances in the motors, the difficulties of economical speed control, 
and the unbalancing effect of the return current through the rails, which 
in the case of traction made sub-stations a necessity, but for combined 
lighting and power work he did not think they were necessary. In many 
towns the tbree-phase system was used throughout for lighting directly, 
and given well designed plant, balancing troubles existed only in the 
imagination. Mr. Esson bad epoken of some of his own work from 
which it was apparent that he preferred asynchronous motor generators 
as a rule. But he would like to know the magnitude of the work referred 
to by Mr. Esson. If it was Greenwich, it was a very small installation, 
ара hardly came within the acope of the Paper. His Paper spoke of con- 
verting work where the converters ran into 1,000kw. each. He totally 
dissgreed with Mr. Esson on the question of the drop in Continental 
machines and their weight. Mr. Esson's remark that English machines 
were too good was a serious reflection on the common sense of the British 
engineers who did not buy them. If the machines in question were 
good, they would be bought. They were not bought, and therefore 
could not be good. American and Continental machines were better at 
present, and this was a justification for going abroad for such machinery. 
The drop in the Metropolitan machine which Mr. Esson had assumed at 
9 per cent. was only б per cent.; this was purely from considerations 
of design. А good deal of the trouble met with in this country with 
parallel working with slow-speed sets was simply because the armature 
reactance was too small. Оп the Continent it was possible to give 
consumers at the far end of a town a drop in pressure which did not 
exceed Board of Trade limita; it was not asked for, but it was obtained. 
The Metropolitan machine in question was certainly light, but that was 
because it was very well designed. He could quite believe that if the tri 
gear of an engine was not well designed trouble would follow, but this di 
not happen often. Most of the trouble in this matter was traceable to the 
governors. He was not quite sure whether Prof. Carus - Wilson agreed 
with the Paper or not. If he did not, his only answer was that the 
statements given therein were based upon actual experience. He 
had found that the momentum of synchronous machinery used in this 
connection should be kept as low as possible. 1t was probably due to the 
reason that the controlling devices had a better chance of gettiog to work. 
If hunting were set up it was easier to stop it. Mr Cruise had spoken of 
polyphase rersus three s'ngle transformers. In the Paper he had made 
the remark that it was preferable to use three-phase transformers wherever 
possible. As to their cost and weight, he thought most manufacturers 
would agree that such transformers above 100kw. cost more and were 
heavier than three single transformers. The limit of working with 
polyphase transformers was about 100kw. The question of handling 
in connection with big units was alao important. Mr. Cruise had 
also raised the question of regulation in a plant of synchronous 
motor generatora in sub-stations, A good synchronous motor would 
stand an overload of three times the full load before pulling out of step, 
although Mr. Cruise was right in saying that the torque depended on 
the square. It was not possible to go beyond certain limits. Ia 
practice it was found tbat with the ordinary variations of drop on such 
systems (a maximum variation of 10 per cent.) left the direct current 
absolutely unaffected with motor generators. With rotary transformere, of 
course, the volts were all over the place. Regarding Mr. Sparks’ remarke, 
that it was cheaper to lay a direct-current system than 4 three-phase one, 
he said he had not been carefully into this matter. However, the cost 
seemed about the same. In one case there was a three-core cable, and 
in the other two separate cables, and the cost of laying was about the same. 
In a polyphase system a saving of about 20 per cent. in copper was effected. 
With regard to the V curves in the Paper, he said similar curves relating 
to small single-phase machines were first shown to the Institution many 
years ago by Mr Mordey, and on the Contiaent the curve had always been 
known as Mr. Mordey’s V curve. : 

A hearty vote of thanks was accorded to Mr. Eborall at the conclusion of 
the discussion. 
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SOME NOTES ON THE ELECTRICAL TRANSMISSION 
OF POWER IN COAL MINES.* 


BY Н. RAVENSHAW. 


. The object of this Paper is to discuss the special features met with 
in electric power plants in coal mines, and to give a record of 
difficulties and mishaps which have come directly before the notice 
of the author during the last 10 years. А great many of these plants 
are now in use, and are doing good work all over the country, light- 
ing, pumping, haulage, and coal cutting being the principal uses to 
which electricity has been put. 

Lighting.— It is usual to employ a ерак plant for lighting, as 
the lamps are required in the pit night and day. A pressure of 
220 volts is usually employed for the lighting circuits, and from 300 to 
800 volts for the power. "Underground engine-rcoms which are at 
а considerable distance from the generating station are often lighted 
from the power mains with several lamps in series. The light is 
generally very much appreciated, especially at the shaft bottom, and 
at landings where there is often a good deal of shunting carried on. 
Where the mine is dry, Simplex steel tubing can be used to great 
advantage in places where there is not likely to be a fall of roof. 
There is an immense amount of primitive wiring in use, it being quite 
usual to run the wires on insulators and for the workmen to bare 
the two wires and hang a lamp across wherever they want it. This 
is, of course, only done in the parts of the mine which are not fiery. 
Enclosed arc lamps are very suitable for screens and pit heads, as 
well as for the pit bottom. 


Generating Plant.—Very low steam pressures are usually employed 
at collieries, and, coal being comparatively cheap, the steam engines 
are often of a primitive pattern. Condensing plants are seldom used. 
Old winding engines are very often employed, and have the advantage 
uf being extremely reliable ; as a rule, however, they do not govern 
at all well. For power the units are usually from 100 I. H. p. to 
200 1 H. P. and for lighting 50 I. H. P. In the best plants Corliss and 
vertical engines, with flywheel governors, are employed. These 
drive the dynamos with ropes or belts. Some of the best mines, 
however, are employing a steam pressures and vertical high- 
speed direct-coupled sets. The most important requirement is abso- 
lute reliability, as spare plant is seldom put down and the machinery 
often works for at least 16 hours a day. 


Generators, —O wing to the fact that non-condensing steam engines 
are used, there is always a great deal of steam about the sur- 
face works of а colliery, and this, combined with the immense 
amount of fine coal dust, covers everything with a film, which is by 
no means a good insulator. For this reason it is not advisable to 
employ dynamos which have internal ventilating spaces, and in any 
case all insulating materials have to be of the very best quality. 
The greatest care has to be taken with spare machines and armatures, 
as these are liable to get very damp. The author has known arma- 
tures which were not suitably insulated to break down one after the 
other, and this is generally found to occur on damp days in January 
or February. Exactly similar machines which were working under- 
ground where everything was very dry, gave no trouble whatever. 

The load on the generators is likely to be extremely variable, 
there being, as a rule, only two or three motors on the circuit, which 
may all be stopped at the same time. It ia quite usual with haulage 
for the load to vary from 25 per cent. over-load to open circuit in a 
very short space of time, It is, therefore, most important that the 
generators shall run without requiring any attention to the brushes. 
One man as a rule looks after а fan engine and all the electric light 
and power engines and dynamos, and if the machinery is suitable he 
has а very easy time. 


Switchboard. —O wing to the atmosphere being charged with damp 
coal dust, the switchboard must be thoroughly insulated and must 
be fireproof. In а switehboard largely adopted by the author the 
slate slabs are thick and rest on a low wall of glazed bricks, the top 
being supported from the wall of the building by iron brackets. 
The only woodwork is a strip of teak along the top of the slates, 
fastening together panels of the same potential. ‘The slates have 
the edges bevelled, and there is no wood or metal framework. 

Owing to the fact that single-armoured cables are generally used, 
any sudden break sets up an enormous tension on the insulation, 
and it is best to employ massive slow-break switches of the simplest 
character. A most important instrument for the switchboard isa 
megohmmeter, arranged to read direct the insutation resistance 
between either pole and the earth, A log is kept of the insulation, 
and any leak put right as soon as possible. Where men’s lives 
depend to a great extent on an absence of leakage, it is of the greatest 
importance that everything should be kept in first-rate order. 

Cables.—For shaft work there does not seem to be anything better 
than Callenders armoured vulcanised bitumen cables, and when 
these are protected from falling objects and are kept well coated with 
Stockholm tar, they will last a very long time. The cables are 
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almost always carried down the down-cast shaft, as the fumes and 
steam in the up-cast shaft are very injurious to the armouring. 
The cables should be so fixed that they will not be struck by any 
corves or other trifles which have a habit of falling down the shaft. 
Underground cables are generally suspended from the props which 
support the roof; they are hung fairly slack and should be suspended 
by loops of yarn or leather, and not nailed up with cleats. If thus 
supported, in case of a fall of roof, the cables fall to the ground, and 
are not so likely to be cut through. Ordinary rubber and lead- 
covered cables are often used, but a good armoured cable is greatly 
to be preferred. 

All joints should be made in proper joint boxes, as solder cannot 
be employed, and a single-pole switch should be fitted on each con- 
ductor wherever there is a junction. Double-pole switches should 
not be used, but single-pole coupled externally. These switches 
should be entirely lined with slate, and made so that there is no 

ossibility of an arc being started to the case. The switches should 

e made so that they will break the circuit with certainty in case of 
a short circuit. 


Switch Gear for Motors.—Where the cables enter the underground 
engine-room they should be connected to two single-pole switches, 
similar to those mentioned in connection with the junctions, It is 
most important that the shunt circuit of the motor should not be 
broken, as the extremely high tension at breaking causes a vicious 
spark and puts tremendous stress on the insulation. By far the 
safest plan is to connect permanently across the shunt coils a non- 
inductive resistance of about twice the resistance of the fields. The 
current used is very small, and the field circuit can be broken with 
impunity. The author has known the shunt coils of a motor to be 
left on and to be broken by switching off at the surface, thus 
causing an enormous stress on the insulation of the mains All 
series coils should also be fitted with a similar resistarce. Pre- 
cautions such as this reduce the flash from the switches, or, in case 
of а broken cable, to a very great extent. 


Motor Starting Switches.—If a good double pole break is arranged 
where the cables enter the engine-room, a single pole starting-switch 
can be employed. This is rather important, as the parts of opposite 
potential are kept well apart. The author has employed liquid 
switches with a good deal of success ; but it must always be remem- 
bered that, where they are used for regulating, steam is given off and 
ventilation must be allowed, so that leakage is not caused by the 
condensed steam. In any case, all resistances should be made во 
that they will carry the full working current, as they are sure 
to be used some time or other for regulating. The cones of liquid 
switches are of either iron or lead, and should be made so that they 
can be easily examined and replaced, Where there is gas all switches 
must be entirely enclosed. 


Motor.— There appears to be a fairly general opinion that there 
is a great deal of danger from the explosion of gas ignited by the 
sparking at the brushes, and a number of experiments have been 
carried out which do not seem to have proved anything one way or 
the other. Whether this is so or not, it is perfectly obvious that the 
heat from a burnt-out armature or the атс from a broken circuit 
would be quite sufficient to ignite gas, and where there is any chance 
of gas being present it is necessary that the armature and commu- 
tator at least, if not the fields, should be enclosed in strong, gas-tight 
cases. All the terminals should be made so that cables cannot be 
accidentally pulled out, and the machines should be of such con- 
struction that they will pull up at once in case of a bad leak or 
short circuit. It is well known that a Gramme armature will go 
on running for some time with a burnt-out coil, all the time doing 
itself a very great deal of damage and developing a great deal of 
heat. A drum armature, however, in which the conductors of 
opposite potential are close together, will stop at once if there is a 
short circuit in the armature, and if proper fuses are fitted the 
machine is at ence cut out. This is a most important feature in 
this type of machine, and Gramme armatures should never be used 
for any underground mining machinery. | 

Totally enclosed machines are by no means in favour among 
colliery managers, as they are difficult to keep clean and to inspect, 
and the general opinion seems to be that an open machine is to be 
preferred, precautions being taken that the engine-room is kept free 
from gas. Enclosed machines are certain to be run some day with 
the covers loose or entirely off. It is possible to obtain motors which 
will not break down and which do not spark at the brushes, and 
with careful supervision and an organised testing of the insulation 
from the switchboard in the generating station, there should be no 
danger from fire or explosion. | 

Pumping.—The advantages of electric motors for this work are 
obvious, and a large number of pumps are in use. Compound motors 
are generally employed, as they will not run away if the pump loses 
its water, Owing to the damp places in which they usually work, 
pump motors are often entirely enclosed, and shunt- wound machines 
under these circumstance are apt to give trouble owing to the resist- 
ance of the fields rising as the machine gets hot, This increases the 
speed and the armature current. The addition of a fair amount of 
series winding prevents these difficulties from arising. 
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Haulage.— The author cannot quote а single instance in which 
electric locomotives have been employed in coal mines, Wire rope 
haulage appears to be almost entirely employed. With continuous 
rope haulage the motor usually runs at а constant speed, the rope 


pulleys being started and stopped by means of clutches. With 
single rope, and main and tail, haulage the electric motor is shown 
to advantage, the smoothness of starting and complete control over 
the speed, as well as the ease of reversal, giving an extremely handy 


hauling engine. 


Coal Cutting. —The motors employed for coal cutting are usually 
series wound, and are subject to extreme variations of load and to 
very great shocks. "They are entirely enclosed, and are consequently 
It is, in fact, difficult to imagine а more 
With these motors it is, of course, imperative that they 
be entirely enclosed, both for the protection of the armatures 
from falling coal, and to keep out the coal dust. It is most important 
that effective switches and cutouts should be fitted at the junction 


liable to get very hot. 
trying load. 


shoul 


where the motor cables are carried from the main cables, so that, in 


case of damage to the flexible cables or of burn out in the motor, 


both poles are quickly cut out. 


Generally. —T he amount of bad or unsuitable work to be found in 
colliery installations is very surprising, and it is apparently only due 
to the strict supervision and high order of intelligence to be found 
among those in responsible positions in collieries that there are so 
few accidents With good work electric power transmission is an 
immense boon, and there should be а very great field for extensions. 
Аз the author has not employed any multiphase motors in mining 
work, he is not in a position to discuss their use. Many of the points 
raised, however, will apply to both systems. 

Ав one mishap gives more instruction than many years of steady 
running, a list is given herewith of a number of accidents and defects 
which have come directly before the notice of the author. For 
obvious reasons the actual localities are not given. 


A. Engines. A stud sheared which fixed a flywheel governor in 
place. The engine ran away. 

B. Dynamos.—Three armatures broke down one after the other, 
stopping the pit for three days. The first armature broke down. 
The spare dynamo had not been run for several months, and on 
starting up burnt out. The spare armature had been kept in a damp 
place, and broke down at once. All these armatures were only 
insulated with compressed paper. 

C. The brushes for three dynamos cost £40 in one year, and arma- 
tures constantly broke down owing to over-heating. The brush. 
holders were originally few in number, with large carbon blocks. 
These were changed for a number of holders, each carrying a small 
block of carbon. After this alteration the machines ran well, and a 
set of carbons now lasts for many months. 

D. A number of instances of short circuits have occurred, owing to 
the ventilating spaces in the armature becoming filled with coal dust. 
The armatures often broke down after they had been standing for 
some time. "The coal dust seems to absorb moisture. 


E. Switchtoard.—An arc was started at 600 volts between two con- 
tacts about 1$їп. apart at opposite potentials on a switch connected 
toa megohmmeter. The base of the switch was ebonite, and the 
leak was due to a fine layer of damp coal dust. 

F. In another case а voltmeter was entirely burnt out, evidently 
from the same cause. 

C. While there was а heavy earth on the mains an arc was started 
between a switch on the engine-room switchboard and part of the 
metal framework supporting the slate. This was evidently due to 
coal dust. 

H. Cables —Two armoured bitumen cables were laid in a wooden 
trough, which was close to a чш. steam-pipe. Both cables went 
to earth within a tew hours of each other. The trough has since 
been filled with bitumen, and no further trouble has occurred. 

1. A nail fastening up a cleat had evidently been driven through 
an armoured cable, passing through the insulation but not touching 
the conductor. This finally came in contact with the conductor, 
and, as there was a bad leak but not a dead earth on the other pole, 
an arc was set up and а very serious fire only 7 by the fact 
that the assistant manager was close by, and telephoned to the 
engine-man on vhe surface to shut down. 

J. A common twin cable was carried down a shaft for lighting a 
mine. 60 volts were lost in this cable, the volts at the surface being 
110, and in the mine 45 to 50. 

К, A runaway train of tubs cut through one of the cables. The 
accident happened close to a box containing a double pole branch 
switch, The drag on the cables broke the marble bases of the switch 
into several pieces, and an arc was started to the iron case. 

A number of cases have occurred where runaway trains have cut 
the armoured cables clean through. 

L. Motor switches—Owing to there being no stop inside t'e 
switch, and the handle being put on the wrong way, a double pole 
switch was carried back too ‘ar and a short circuit effected between 
opposite poles. | 


M. A main regulating switch was not marked, and was arran 
to switch off left-handed instead of right-handed. An ien 
occurred to the gear, and the attendant, instead of switching off 
switched on to full speed. 

М. A double pole enclosed switch was fitted with a fibre arm. 
The insulation of the fibre broke down and caused a short circuit. 

O. Asingle pole enclosed switch had a cast-iron arm sup rting 
the moving contacts. The arm broke in switching on, but the con- 
tacts remained in position. It was therefore impossible to switch off 
the current, as there was no double pole switch fitted. 

‚Р. A gas-tight cover to a liquid switch was fastened by cramps 
binding the porcelain jar very tightly. The jar cracked when it 
got hot, and caused a partial earth owing to leakage of the solution. 

Q. Owing to insufficient room being allowed for a liquid switch 
gear, the steam from the solution caused an arc to be started between 
opposite poles on several occasions. 

R. A double pole switch in the shunt circuit of a compound motor 
worked perfectly well on the surface when tested with its own motor. 
On being erected underground, at the end of several miles of 
armoured cable, the length of break was not sufficient, and an arc 
carried on between the contacts. 


S. Motors.—In several cases а Gramme armature has gone on 
running with a short circuit in the armature, burning the armature 
to a cinder. | 

T. No record has been found of a drum armature running on with 
a short circuit, Several cases have occurred in which the armatures 
bave pulled up at once from a short circuit, the damage to the coils 
being very small. 

U. А cable was brought from the magnets of a large shunt motor 
to a switch in another part of the engine-room. This cable was 
loosely ruv, and was accidentally pulled out of the connection. A 
tremendous flash was the result, the commutator was badly damaged, 
and the fuses on the surface blown. 

V. The shunt circuit of a compound motor was broken, and the 
motor ran away. 

JW. After some repairs the series coils of a compound motor were 
connected up the wrong way. The machine gave a great deal of 
trouble, and it was some time before the mistake was found out. 

X. A shunt motor driving a pump was driven by a shunt dynamo 
through a long line The motor was enclosed, and the fields got 
very hot. The field cf the motor being weakened, the current 
increased, and it was found to be impossible to run the plant for 
more than two or three hours at a time. 


CORRESPONDENCE. 


ANALYSING WAVE FORMS. 
TO THE EDITOR OF THE ELECTRICIAN. 


бів: In analysing wave forms of alternating current and 
E.M.F., I have found the following method to possess some 
advantages over those generally used, except, of course, the 
Henrici Analyser. It is required to express current or E.M.F. 
as a periodic function of time in the form of a Fourier series. 


E =a, созд +a, сов 30 + а; воз50+ T.. 
+b, sin Ө +b, віп 30 +0, sin 50 


where 0 = 27 со in radians, and the constants a,, a,..., 5,,b,... 
&o., are to be determined. Let the base line of one complete 
period be 2K in. long; it represents 27 radians, or 360deg. 
Erect ordinates through Odeg. and 180deg., and with a plani- 
meter measure the area enclosed between these ordinates, 
the curve and the base line; let it be Q, sq. in. Erect 
ordinates through 60deg. and 120deg., and measure the area 
between these, call it Oz. In the same way measure the area 
between ordinates through 45deg. and 185deg., call it Q, ; the 
area between 90deg. and 270deg., call it Pi; the area between 
120deg. and 240deg., call it P,; the area between 185deg. 
and 225deg., call it Pz. Then the coefficients in the 
expansion are :— 

_0°785Q, +1110, 


— 0785P, — 1-11P, А 
ee = к | К 
„ _ 544P,- 677P, „1510-8140, 
= К І 3 K pis 
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These coefficients being given in inches. If E is O when 
6=0 then a, + a, + a, = 0, if we neglect higher overtones, which 
aro rarely of any importance. 

Where the curve crosses the base line between our limits of 
measurement the planimeter will record the difference between 
the part above and that which is below the base line, so that 
Pi, P, &o., will be positive or negative, according as to 
whether the greater part is above or below the axis. The 
above equations have been obtained by integrating the general 
expression between limits which are distant by the period of 
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any overtone, and are equidistant from 90deg. or 180deg. 


For example, the area enclosed by the curve 
у =a, cos Ô +a, cos 20 + а, сов80+ . . . . 
+b, sin 0 + b, ein 20 + b, sin 80 


between the limits 7/2 and 87/2 is 
3 


P, = [*y 40 (24 4 Pa, - Pu EE 35. 
T 3 5 т 


A reference to the enclosed figure will make this clear, 
the curve whose equation is given is resolved into its compo- 
nents. The net area of the sine components between these 
limits is zero; all even cosine components vanish and one 
loop of cos 6 is measured negatively ; one loop of cos 36 is 


measured positively, and go on.— Vours, &., 
Newoastle, April 15. 


W. В. WoopHOoUSE. 


LEGAL INTELLIGENCE. 


Maxwell v. British Thomson-Houston Co. (Ltd.). 


In the Court of Appeal on Tuesday counsel applied before the Master 
of the Rolls and Lord Justices Vaugban Williams and Romer fur leave to 
ter ve third parties (Messrs. R. W. Blackwell & Co.) with notice of defen. 
dants' appeal. He said the action was tried before Mr. Justice Kennedy at 
Leeds, and resulted in a verdict for plaintiff. Defendants were appealing 
from that verdict. The third parties were sub-contractors. | 

Their lordships granted the application. 


In connection with the action tried at the last Leeds Assizes before 
Mr. Justice Kennedy and a special jury (fully reported in our issue of 
the 29th March) the further consideration of the matter came before 
his lordship on Tuesday, in London, on the question of the liability of the 
sub-contractors, Messrs. R. W. Blackwell & Co., who were third parties in 
the action. As an appeal is pending by defendants against the decision of 
the Leeds jury it was arranged that further consideration of the question 
now before the Court should stand over until after the appeal. 


J. Gibbs & Co. v. Chloride Electrical Storage Syndicate (Ltd.). 


Mr. Т. Т. TERRELL, K.C., moved ex parte before the Court of Appeal 
(the Master of the Rolls and Lords Justice Vaughan Williams and Romer) 
on Wednesday, on behalf of defendants, for a stay of execution pending an 
appeal from the judgment of Mr. Justice Bigham on defendants bringing 
the amount of plaintiffs’ claim (£487) into court. Counsel said the action 
was brought by plaintiffs to recover £487, balance of price of goods sold 
and delivered. The action was fully reported in Zhe Electrician for 
April 5 (p. 910). Defendants admitted the claim, but counterclaimed for 
£579. 9з. 5d. Mr. Justice Bigham held that defendants had failed to prove 
their counterclaim, but as plaintiffs had been guilty of a breach of contract 
he deprived them of their costs. 

The MASTER OF THE ROLLS: An admitted debt and counter- 
claim for damages, You failed on your counterclaim. You admit you owe 
the money. Then why not pay them ? 

Mr. TERRELL said tbe plaintiffs were a limited company, and if 
defendants paid them the money they might not be able to get it back if 


their appeal was successful. 
The MASTER OF THE ROLLS: No, tbe application must be refused, 


with costa. 


Finchley Urban District Council v. Finchley Electric Lighting 
Co. (Ltd.). 

On Tuesday Mr. Justice Kekewich was informed by Mr. Warrington, K.C., 

that the motion on the paper asking for the continuance of an interim 


order made by Mr. Justice Farwell would most probably not come befure 
the Cuurt, as he anticipated that terms would be arranged which would 


dispose of the motion and of the actior. 


National Co. for Distribution of Electricity by Secondary 
Generators. 


The petition of Mr. Adam Scott for the compulsory winding-up of this 
company was before Mr. Juetice Wright on Wednesday. The grounds for 
the petition were said to be that there were circumstances which required 
such a strict examination as could only be obtained under a compulsory 
order. Petitioner said he represented shareholders for £68,000, aud 
himself held £1,000. There were allegations against the directors and 
promoter of couspiracy to defraud in connection with the French patenta 
and other foreign righta. 

: His LORDSHIP said he had read the affidavit of the petitioner, and 
there was sufficient ground for winding up the company, because it was, 
in fact, at present winding itself up. "The only question was whether there 
were grounds for acompulsory order. The voluntary liquidation had been 
going on for two years, and if he dismissed the petition Mr. Scott woul4 
not be deprived of any remedy he might have against the directors for 
mis conduet or m‘sfeasance. At present he did not see sufficient grounds 
on the petition of one shareholder, who was said to have given only £5 for 
1,000 shares, for making an order, and he dismissed the petition with coats 


River Plate Electric Light and Traction Co. (Ltd ). 


The petition of Mezers. Glyn, Mills, Currie & Co. for the compulsory 
wiuding-up of this company was before Mr. Justice Wright, on Wednesday. 

Mr. EVE, K. C., for the River Plate Company, said the matter bad been 
standing over for a very long time, and he understood that the petitioners 
were satisfied that the only chance of getting anything for the unsecured 
creditors was that an arrangement should be made to sell out tbe under- 
taking in Argentina, and he wascoatent that the matter should staud over 
generally on the terms that if any proceedings were taken in the debenture- 
holders' action the petitioners should have notice. 

The order was made on theae terms, 


British Electrozone Corporation (Ltd.). 


The petition of Messrs, Ede and Allom for the compulsory winding-up 
of this corporation was before Mr. Justice Wright on Wednesday. Оп the 
application of counsel for the petitioners the petition was ordered to 


'stand over. , 
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Dewberry v. British Westinghouse Blectric and Manufacturing 
Oo (Ltd.). 

In the Birmingham County Court, on Mouday, Robert H. Dewberry, 
electric wireman, sued the defendant company, bis employers, for com- 
pensition for a serious accident which occurred to him in October last 
while engaged, on defendants' behalf, at the works of the Metropolitan 
Carriage and Waggon Co., Saltley. The action was tried by Judge White- 
horne and a jury. 

It appeared that plaintiff was working at a height of Soft. from the 
ground running electric wires along the inside of the roof of a new shed. 
Plaintiff and another workman were working on ladders, which they pre- 
ferred to scaffolding, which the foreman inatructed them to erect. Plaintiff's 
ladder had to be placed at a dangerous angle in order to avoid a railway 
carriage, and the bottom of the ladder rested upon a plenk. During the 
temporary absence of a labourer told off to hold it the ladder slipped, and 
plaintiff was thrown to the ground, sustaining very serious injuries. 
Defendants contended that plaintiff had been guilty of contributory 
negligence, as he did not work on a ecaffold as instructed, and mounted 
the ladder while it was unguarded. 

After hearing the evidence the jury found for defendants, and judgment 
was given accordingly. 

An application was then lodged on plaintiff's behalf under the Workmen's 
Compensation Act, but its consideration was adjourned. 


Legal Fixtures. 


List of causes with an electrical interest entered for hearing at the 
Royal Courts of Justice during the present Easter Sittings ;— 


SUPREME COURT OF JUDICATURE. — COURT OF APPEAL. 
CHANCERY DIVISION.—General List. 

Isle of Thanet Electric Tramway and Lighting Co. (Ltd.) v. Abbott. 
(Appeal of plaintiffs from order of Mr. Justice Byrne, dated June 21, 1900. ) 

Chamberlain and Hookham (Ltd.) v. Corporation of Bradford. (Appeal 
of plaintiffs from order of Mr. Justice Farwell, dated May 25, 1900 ) 

Great Northern Railway Co. v. Great Northern and City Railway Co. 
(Appeal of defendants from order of Mr. Justice Buckley, dated Dec. 19, 1900.) 

Corporation of Wolverhampton v. British Electric Traction Co. (Lt; J.). 
(Appeal of defendants from order dated Dec. 20, 1900.) 

In re Madras Electric T.amways Co. (Ltd.). Electric Construction Co. 
(Ltd.) v. Oper. (Appeal of plaintiffs from order of Mr. Justice Cozens- 
Hardy (for Mr. Justice Wright), dated March 1, 1£01.) 


KING'S BENCH.— Fina! Appeals. 


National Telephone Co. (Ltd.) v. Corporation of Hudderafield. (Appeal 
of p'aintiffs from judgment of Jus:ices Grantham and Channel!, dated 
June 20, 1900.) 

National Telephone Co. (Ltd.) v. Corporation of Tunbridge Wells. 
(Appeal of plaintiffs from judgment of Just/ces Grantham and Channell, 
dated June 18, 1900.) (These two actions to come into the paper together.) 

British Electric Traction Co. (Ltd) v. Commissioners of Inland Revenue 
(Revenue side) (Appeal of respondents from judgment of Justices 
Kennedy and Phillimore, dated November 27, 1900.) 

Maxwell v, British Thomson- Houston Co. (Ltd), R. W. Blackwell & Co., 
third parties. (Appeal of defendants from judgment of Mr. Jus'ioe 
Kennedy, dated March 27, 1901, with Special Jury, Leeds) 

Lane v. Elliott Bros. (Appeal of defendants from judgment of 
Mr. Justice Day, dated Jan. 17, 1901, without а Jury.) 


New Trial Paper. 

St. Helens Corporation v. United Alkali Co. (Ltd.). (Application of 
defendants from judgment, or new trial on appeal from verdict and 
judgment, dated December 19, 1900, at trial before Mr. Justice Bucknill 
and Special Jury, Liverpool.) 

HIGH COURT OF JUSTICE.—CHANCERY CAUSBS, 
Be fore Mr. Justice Wright.— Companies (wiod'ng-up) petitions. 

River Plate Electric Light and Traction Co. (Ltd.). (Petition of Glyn, 
Mills, Currie & Co.) 

British Electrozone Corporation (Ltd.). (Petition of Кае and Allom.) 

National Company for the Distribution of Electricity by Secondary 
Gererators (Ltd.). (Petition of Adam Scott.) 


Before Mr. Justice Cozens- Hardy.—(Cause1 for trial with witnesses.) 

National Society for the Distribution of Electricity by Secondary 
Generators (Ltd.) v. Gibbs, Action and counterclaim. (Application to 
fix a day.) : 

Before Mr. Justice Furwell.—(Causes for trial with witnesses). 

In re Arbitration between the River Plate Construction Co., Jas. Capel 
and Chas. Bright. 

London County Council v. Metropolitan Electric Supply Co. (Ltd.) 


Action. 
Before Mr. Justice Buckley. | 

Metropolitan Electric Supply Co. (Ltd.) v. Ginder. Action (advanced 
by order to be on list by April 18). 

Sawyer v. Continental Water and Electrical Power Syndicate (Ltd.) 
(in liquidation) Action. 

Before Mr. Justice Joyce.—(Causes of trial with witnesses). 

British Motor Traction Co. (Ltd.) v. Sherrin. Action. (Pleadings to be 
delivered). 

British Motor Co. (Ltd.) v. Ford. Action. 


KING'S BENCH DIVISION.— Special Paper. 


In re Arbitration between the Brush Electrical Engineering Co. and the 
Governor of Malta. 


: Crown Paper (for Argument). | 

National Telephone Co. v. Gulliver & Co. (Appeal by defendants 
from decision of Judge Lumley Smith of Westminster County Court,) 
Judgment or new trial. | 

South London Electric Supply Corporation v. Perrin. (Appeal against 
conviction by Metropolitan Police Magistrate under Public Health (London) 
Act, 1891.) | Й 

Non-Jury Actions. 

London Mo“ or, &c., Co. (Ltd.) v. Daimler Motor C». (Ltd.). Contract. 

National Telephoue Co. (Ltd.) v. Exchange Telegraph C». Injunction. 

Corporation of Middlesbrough v. Imperial Tramways (Ltd.). Injunction. 

Motor Traction Co. v. Straker. Contract. 

Greenwood and Batley (Ltd.) v. Blaisdell. Goods sold. 


— 


MUNICIPAL, FOREIGN & GENERAL NOTES. 


— — а 
APPOINTMENTS VACANT AND FILLED. 


Willesden Guardians require а consulting electrical engineer to 
prepare plans, &c., for an electric lighting installation at their new 
infirmary in Acton-lane. Ап advertisement contains further par- 
ticulars, and applications must be sent to the clerk (Mr. J. Hutton 
Hay lor), 3 29, High- road, Kilburn, London, N. W., by 23rd inst. 

Sutton Coldfield Corporation invite app'ications for the position 
of resident electrical engineer. An advertisement contains further 


pula and applications must be in to the town clerk (Mr. Thos. 
. Holbeche), by 25th ins“. 


Poplar (London) Borough Council require clerical assistants for 
the generating and distributing sub-departments of the electricity 
ee and also a meter reader and inspector. Applications by 
22n inst, 


Mr. Joseph A. Jeckell, of South Shields, has been appointed engi- 
neer and manager of the Coventry electricity works, in succession 
to Mr. Gilbert S. Ram, at a salary of £350 per annum. Mr. Jeckell 
was appointed borough electrical engineer at South Shields in 1893, 
and was responsible for the drawing up of the specifications and 
the design of the electricity works for the Corporation. Since the 
completion of the works he has had entire charge, an t has seen their 
capacity quadiupled since they were first started. 


Mr. О. Dewey has resigned hia position of distributing stations 
assistant to the Manchester Corporation in order to take up the 
position of assistant engineer to the Notting Hill Electric Lightiog 
Co. While with the Manchester Corporation Mr. Dewey super- 
vised the erection and starting of the whole of the high.tension 
continuous-current and three-phase sub stations of the Manchester 
electricity undertaking. 

Mr. J. W. Pulsford, B. A., late scholar of Sidney Sussex College, 
Cambridge, and second master of the Dorchester Grammar School, 
has been appointed junior mathematical teacher at Merchant 
Venturers' Technical College, Bristol. 

Mr. W. B. Woodhouse, A. M. I. M. E., has been appointed chief 
electrical assistant at the Neptune Bank power station uf the 
Newcas‘le-on-Tyne Electric Supply Co. 

Mr. C. Garnett has been appointed borough ele: trieal engineer at 
Darwen. 

Mr. W. S. Johnson, of Sheffield, has been appointed clerk of works 
at the Heywood electricity works at £2 per week. 


With reference to tlie recent demand ſor telegraphists ſor Natal 
we learn that the required number has now been obtained. 


Alfreton.— An inquiry was held here on Wednesday into the 
Council's application for a provisional electric lighting order. It was 
stated that the price of gas, the present illuminant, was in 1899 
raised from 3a, 9d. to 41 3d. per 1,000. The Council proposed to 
purchase the gas works, but the price demanded was deemed too 
high. The Council tested the feeling of the town on electric light- 
ing, and out of 751 persons canvassed, 181 signified intention to take 
the light, 106 in favour of the light, 380 papers were not filled in, 
and 56 against. Mr. W. W. Nelson, clerk to the Council, gave 
statistics relating to the ratable value, borrowing powers, &c., 
and said that, with the exception of the gas interest, the Council 
were unanimously in favour of electric lighting. Mr. C. A. Baker 
(Messrs. Gibbings and Baker, the Council's consulting engineers) 
estimated the cost of the scheme at £13,734, the yearly maintenance 
charges at £1,498. 52. 10d, and the probable revenue £1,500. 
Mr. J. S. Barnes (the Council's engineer) also explained the details 
of the scheme. In opposition, Mr. A. A. Campbell Swinton said he 
thought the expense of the scheme was under-estimated and the 
aes over-estimated. "There would, he estimated, be a deficit 
of £614. 
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Ambleside.—The Council will transfer their provisional order to 
the Windermere and District Electric Supply Co., the Council 
retaining the right of purchase at 15 years and at quinquennial 
periods after. 


Ashten-under-Lyne.—The electrical engineer (Mr. Appelbee) is 
preparing specifications and obtaining tenders for two additional 
250 H.P. units of generating plant, and the surveyor (Mr. Earnshaw) 
is to procure tenders for rails, &c., for the proposed electric tramway 
System. The first contract is advertised in another column. 


Bath.—In the last report prepared by Mr. G. F. Metzger prior 
to his departure for Manchester, it is stated that during the 
March quarter the private connections were equivalent to 882 8 c.p. 
lamps, while 67 arc lights were added, equivalent to 1,675 8 c.p. 
lamps. The total now connected was 28,573, but the remainder of 
the arc lamps to complete the London-road section, which are to be 
lighted this month, would bring up the total connections to 29,073. 
The capacity of the works is 30,000 8 c.p. lamps. In his report 
Mr. Metzger states that he left the Corporation with the full conviction 
that everything was in good working order, and that а time free from 
breakdowns wasbefore them. He had endeavoured to leave everything 
in such a condition as would leave no criticism open to his successor. 
It could not be expected that a net profit would be the result of last 
years working when the fact was taken into consideration that 
nearly £20,000 of plant had been unremunerative until the erection, 
&c, was completed, although interest and sinking fund had been 
paid on the amount. The large increase of private lighting during 
the past six months and the doubling of the number of street arc 
lamps (which latter alone would bring in a revenue of £2,200) should 
give them the long-desire credit balance on the working of the new 
financial year they were now entering upon. Mr. F. Teague 
(Mr. Metzger’s successor) endorsed all that Mr. Metzzer had said 
concerning the condition of the works. 


Cardiff.—An inquiry was held here last week into the application 
of the Corporation to borrow £277,630 tor the construction and 
equipment of electric tramways, The town clerk (Mr. J. L. Wheatley) 
gave particulars of the indebtedness, ratable value, &c, of the 
borough, and said the tramways would be worked on the overhead 
trolley system. Track laying commenced on Dec. 18 last, and cable 
work on the 28th. Tenders for the car shed and power station had 
been let. Technical details were supplied by the engineer and 
manager (Mr. Arthur Ellis). 


Chatham.— The directors of the Chatham, Rochester and District 
Electric Light Co. have offered to sell to the Council so mach of 
their undertaking as lies within the borough for £35,000, a figure 
which is considered too high by the Council. 


Companies Struck off the Register.—The following companies 
were struck off the register of joint-stock companies on 12th inst :— 
Aluminium Plating Syndicate. Penzance, Newlyn and St. Just 
Electric Horse Promotion Synd. Light Railway Co. 

Freudenberg’s Automatic Telephone Premier Electricity Meter Co. 


Syndicate. Vice Versa Portable Electric Lamp 
Freudenberg’s Multiple Telephone Syndicate. 

Syndicate. Whitstable Electric Light and 
Improved Telephone Patenta. Power Co. 


The following are to be struck off at the expiration of three 
months if cause is not shown to the contrary :— 

Anglo-Continental Motor Synd. Maxim Carbide Process and Acety- 
British Electro-Chemical Agency. | lene Gas Syndicate. 

British Engineering Co. | Penarth Tramways Syndicate. 
Electric Hansom Cab & Carriage Co, | Peterborough Electric Light and 
Electric Light and Power Co. | Power Co. 

Electric (Ltd.). Pioneer Electric Carriage Co. 
Electric Metal Working Syndicate. | Steady Arc Lamp Co. 

Electric Night Advertising Co. Telegraph Improvement Co. 
Elieson Electrical Switch. Telephone Construction Co. 
General Electrical Co. of Roumania. | Traction Syndicate. 

Highland Water Power Syndicate. Trehearne Electrical Engineering Co. 
High Power Electrolyte Syndicate. | Wenlock Electrolytic Co. 

Johnson Minera’ Safety Lamp Co. Werner Cadmium Electric Accumu- 
Maxim Auto-Car Syndicate. lator Syndicate. 

Dublin.—The Belfast News Letter is responsible for the announce- 
ment that Messrs. J. & W. Stewart, over whose contract for the 
station buildings at the Pigeon House a great deal of discussion 
haet aken place, have brought an action for libel against the Irish 
Independent Newspaper Co. 

Electric Railway in Barcelona.—Messrs. Corady & Co, 1, 
Plaza Angel, Barcelona, have secured from the municipality a con- 
cession to build an electric railway nearly 5 miles in length round 
the Montjuich mountain. The cars, it is stated, are to be drawn by 
electric locomotives, The chief engineer to the project is the Marquis 
Armand de Bourbon Neilson. 


Electric Express Railway in Russia. It is reported that a 
proposal is before the Russian Ministry of Railways for the construc- 
tion of an electric express railway between St. Petersburg and 
Moscow, а distance of 610 kilometres, 


Blectric Traction in St. Petersburg.—The whole of the tram- 
way lines in St. Petersburg have now passed into the possession of 
the municipal authorities, who are about to advertise for proposals 
to convert the whole of the lines to electric traction. It is intended 
to adopt the conduit system for the centre of the city, and the 
overhead system in the suburbs. All the present lines are single 
track. | 


Guernsey.—The equivalent of over 8,000 8 c.p. lamps аге now 
connected to the company’s mains. A reduction in the charge for 
electric current is announced. 


Hendon.—The Board of Trade have deferred the revocation of 
the Council's provisional electric lighting order for 12 months 
from May 17. 


Holywell.—A committee has been formed to report upon electric 
lighting matters. 


Horley (Surrey).—The Council have received intimation that a 
local company is being formed to apply for a provisional electric 
lighting order. 


Islington (London). —In December the Lighting committee were 
instructed by the Council to report upon the condition and working 
of the electricity department, and a lengthy report has now been 
issued, stating that the committee have not deemed it necessary to 
consult an electrical expert. They had visited the electricity works 
of St. Pancras, Shoreditch, Hampstead and Hammersmith, and with- 
out in any way depreciating them, had arrived at the conclusion 
that none of them would bear comparison with the works at Islington 
either as regards durability of the buildiugs or quality of the 
machinery. The reasons why the undertaking in Islington has 
hitherto failed to prove as remunerative as those of St. Pancras, 
Hampstead and Shoreditch were mainly the small output and 
relatively large expenditure in capital and wages and that 
the 5 of unremuncrative street lighting was greater 
in Islington, where, out of the total units sold in 1899, practically 
50 per cent. was applied to street lighting, and in Hampstead 8 per 
cent., St. Pancras 144 per cent., and Shoreditch 22 per cent. only. 
The relatively small output in Islington was due to the fact that 
until recently the object of the undertaking had been to supply the 
more important business centres of the borough, and that not only 
were those scattered and at wide intervals, but their hours of 
consumption were limited during the winter months to an average 
of four or five hours per night and in the summer to probably one 
or two hours. The result was that during the greater part of 
every 24 hours much valuable machinery and plant was lying 
idle. As to capital expenditure, the Islington site is declared 
more costly than that in any other borough except Shoreditch. The 
capital cost of the site was, the committee submit, justified. 
The buildings contain plant of a capacity of 5,500 H. P. completed or 
in course of erection, and there is room for a further 5,000 H.r. 
The machinery and plant was of the highest quality, and the mains 
consisted of cast-iron conduits, through which were drawn heavy 
double steel-armoured high-tension cables. The low-tension dis- 
tributors were steel-armoured and laid in earthenware pipes. The 
high-tension feeders were so laid as to enable any portion of a main 
to be 1solated in case of a fault, In working expenses, interest and 
sinking fund have been included, but the report states that but for the 
difficulty the late Vestry had in obtaining the consent of the County 
Council to certain small loans for machinery for extensions, those 
extensions would have been in working order, and the cost (£30,000) 
would not have involved a dead charge of approximately £1,200. 
The expenditure under wages was, from any standpoint, high com- 

red with either St. Pancras, Hampstead, or Shoreditch, due to the 
act that Islington pays a higher rate for labour than any other under- 
taking in London, and at the same time, contrary to the practice 
obtaining elsewhere, employs no apprentices or improvers. Аз 
regarded other working expenses Islington compared favourably with 
ether boroughs. Since the station was opened їп March, 1896, only 
on four or five occasions have more than an individual consumer at a 
time been deprived of light, and that when those exceptional interrup- 
tions have occurred they have been limited to, at most, eight or ten con- 
sumers, Further, no explosions or accidents of any kind have 
oceurred since the installation. In conclusion, the committee view 
the future prospects of the undertaking with confidence, provided 
that for some time to come any further extensions of mains, especially 
for street lighting, is avoided. The report concludes аз follows :— 

„We would not, however, have it go forth as the view of the committee 

that the object of the electric light installation belonging to Islingtou 
should be mainly one of profit. We believe that the sanitary and even the 
moral effect of securing a brilliant, wholesome and cleanly illuminant for 
the streets and for the private use of residents of the borough is worthy of 
consideration by a publie body, altogether apart from profit, and it is on 
theae considerations we think the Council must base their justification as 
electric light undertakers.” 
A motion to receive the report having been made, Ald. Tomkin: 
moved an amendment that the last two lines (as to the undertaking 
being run on anything but a profit-earning basis) be deleted, and 
after discussion this was carried. 
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International Building Trades’ Exhibition.— This exhibition 
is being held at the Agricultural Hall, Islington, London, until 
April 27, the exhibits dealing mainly with architectural, sanitary 
and general building requisites. The exhibitors, however, include 
the Conduit and Insulation Co., who show their system of steel 
armoured insulated conduit ; the Dowsing Radiant Heat Co., show- 
ing various styles of electric radiators; Messrs. Ruston, Proctor & 
Co., Crossley Bros., Meldrums, Babcock & Wilcox, and W. F Stan- 
ley. Messrs. Flemiog, Birkby & Goodall, of Halifax, and 39, Lime- 
street, London, have an exhibit of their “Teon” textile belting ; 
Mr. W. Hofler, of Soho-square, London, shows some interesting 
specimens of hammered ironwork. An interesting exhibit also is that 
of the British Uralite Co. who show samples of material for 
which good insulation properties are claimed, together with 
extreme lightness, The James Keith and Blackman Co., of 27, 
Farringdon-avenue, London, E.C., have on show several examples of 
Blackman combined electric fans and motors, and the United 
Asbestos Co.’s stand is as attractive as usual. 


Leigh (Lancs.).— Councillor G. Shaw, Mayor of Leigh, at the 
annual dinner of the Leigh Burns Club on Wednesday, referred to 
the extensive new cable works now being erected by the Anchor 
Electrical Cable Co., of which he isa director, and intimated that 
these were but the precursors of other extensive works to be built in 
the district in connection with the electrical and allied industries. 


Leith.—The charge for electric current has been reduced from 
5d. to 4d. per unit. There are now about 280 consumers, representing 
an equivalent of 25,830 8 c.p. lamps connected. 


Lewes.—A committee has been formed to report upon the cost of 
erecting electricity works. 


Light Railway.—The Light Railway Commissioners have sub- 
mitted to the Board of Trade the order for the construction of light 
(electric) railways in the districts of Worabro' and Hoyland Nether, 
and in the parish of Tankersley, in the West Riding of Yorks. 
Objections by 27th inst. 


Manchester.—In the estimates of income and expenditure of the 
Electricity committee for the next financial year a deficit of £5,000 
is anticipated. Last year £4,000 was voted in relief of rates, but 
the reserve fund of £13,000 will be drawn upon to meet any defi- 
ciency on next year's working. The Gas committee also announce 
that they will not be able to contribute more than £11,000 in relief 
of rates instead of the usual £50,000. On the other hand the Tram- 
ways committee expect to have a surplus of £20,000 at the end of 
their first year’s working. The capital account of the Tramways 
committee now stands at£625,000. 

The Electricity committee has resolved to charge the Tramways 
committee for electric current 1}d. per unit for the first few months 
by way of experiment. 


Midsomer Norton.—A report on the proposal to establish elec- 
tricity works has been ordered to be printed for distribution among 
members. 


Municipal Loans. — Kirkcaldy Town Council has obtained sanction 
to a loan of £50,000 for erecting electricity works. 

Wolverhampton Corporation have secured authority to borrow 
£59,942 for electric lighting. 

Heywood Corporation have been authorised to borrow £15,000 for 
electric lighting, but the Local Government Board have refused to 
sanction a loan of about £2,000 for wiring premises. 


Municipal Telephony.—The Tunbridge Wells Corporation tele- 
phone department is busy placing before potential users the advan- 
tages of the municipal system, and the special reasons why support 
should be given by the burghers of Tunbridge Wells to the municipal 
undertaking. 

The Brighton Town Council yesterday (Thursday) decided to 
proceed with their scheme for the construction and equipment of a 
municipal telephone exchange. Application is to be made for a loan 
of £45,000 for carrying out the work. 

Mr. A. R. Bennett has been instructed by the Aberdeen Corpora- 
tion to report on the question of establishing a municipal telephone 
exchange. 


Municipal Trading.—The Shoreditch (London) Borough Council 
recently informed Messrs. Aublet, Harry & Co. that the company’s 
statements as to allege unfair competition on the part of the 
Council'a wiring department (see The Electrician, March 22) were not 
correct. A second letter has been forwarded by the company asking 
the Council again under what clause of the Municipal Lighting Acts 
power is taken to become contractors to consumers for supplying and 
fitting up electrical plant. As ratepayers the company contend they 
are entitled to a specific reply to their inquiry. 


Musselburgh.—Edinburgh Council decided on Wednesday to 
exercise the right conferred on them by the Portobello and Mussel- 
burgh Tramways Order, 1900, and notice is to be served upon the 
National Electric Traction Co. requiring them to transfor to the 


Corporation the powers granted by the order for the construction of 
electric tramways. 


Northampton.—The Corporation is to acquire the local tramways. 
Ап offer of £37,500 has been made, but the company ask £45,000. 


Obituary.—Sir Edward Watkin, a prominent figure in the rail- 
way world from the early forties-down to last year, passed away on 
Sunday last. Sir Edward was for many years chairman of the South- 
Eastern Railway and the Metropolitan Railway, and was instrumental 
in bringing the Great Central Railway to its London terminus at 
Marylebone. He only retired from active association with his 
numerous railway schemes а few months ago. He was associated 
during his busy career, either as secretary, manager or director, with 
most of the great lines of railway in this country, and with the 
Grand Trunk of Canada and the Erie of the United States. 
Sir Edward was born in London in 1819. 


Paisley.—The Finance committee has reported a deficiency iu 
the electric lighting account for the year ended Dec. 31 of £4,723. 1s, 
and it has been decided to provide the deficiency out of the funds of 
the Gas department. 


Paris Metropolitan Railway.—It is claimed that the new under- 
ground electric railway in Paris has beaten the world's record for 
the number of passengera carried for a period of three months, this 
number being, for the period from Jan. 1 to March 31, 1901, 
11,315,799. The number carried on Faster Sunday alone was 
182,216. 

Peterborough.—An inquiry was held here last week into the 
application of the Council to borrow £12,200 for electric lighting, 
to be employed as follows :—Completion of present works, £5,000 ; 
extension of plant and mains, £6,000; street lighting, £1,200. The 
city engineer (Mr. J. C. Gill) gave evidence in support of the 
application and supplied the necessary technical details. 


Ramsgate.—A committee is to report upon the expediency of 
carrying out the terms of the Council’s provisional electric lighting 
order obtained in 1900. The committee have power to engage an 
electrical expert. 


Richmond.—The Council are opposed to the Richmond (Surrey) 
Electric Light and Power Co. undertaking the supply of electric 
current in Heston and Isleworth, and the town clerk has been 
instructed to apply for an injunction if necessary. 


Stepney (London).—The Borough Council are making extensions 
of their arc lighting system. On Wednesday current was switched 
on to the 10 arc lamps which have been erected on the west of the 
Tower, Tower Hill, north of the Tower, aud south of Trinity-square, 
and as far east as the Mint and the Minories, and in a few weeks the 
whole route is to be similarly illuminated in almost a direct line to 
Bow Church. 


Smoke Nuisance.—The London County Council having drawn 
the attention of the St. Pancras Borough Council to an alleged 
nuisance arising from the issue of black smoke from the generating 
station in Longford-street, the Public Health committee has sought 
legal opinion whether the Borough Council could proceed legally 

ainst one of its own departments for an offence under the Public 

ealth (London) Act, 1891. This opinion is to the effect that no 
such action would lie. At Wednesday's meeting Dr. W. Smith said 
additions were being made in the furnaces which it was hoped would 
effect a considerable improvement. 


Swindon.— Following the recent visit of Col. Yorke, of the Board 
of Trade, a provisional order has been granted to the Corporation to 
construct tramways in the borough. A site for the generating 
station has been secured, and Messrs. Siemens Bros, & Co. have the 
contract for the equipment of the station. About 10 miles of rails 
(24 miles double track) will be laid. Messrs. Lacey, Clirehugh and 
Sillar are consulting engineers to the Swindon Corporation. 


Tenement Lighting —A report has been prepared by the West 
Ham borough electrical engineer (Mr. J. K. Bock) on the electric 
lighting of artisans’ dwellings. Mr. Bock points out that when it 
was decided to install the electric light in the Bethell-avenue houses, 
and to make a charge of 64. a week for current, there was no precedent ` 
regarding the cost of supplying the electric light to artisans’ dwell- 
ings, and this must, therefore, be regarded аз a test case. In order 
to gain an idea as to the actual consumption of light in these 
dwellings a meter and demand indicator was installed to register the 
total current used in each block of houses. By treating each block 
as one consumer it is possible to show the difference between the 
actual price obtained and the pne which would have been obtained 
if the current had been sold by meter. The readings ranged from 
July to January, the heaviest half of the year. If current is sold by 
meter a deduction of làd. per week from the income from each 
dwelling is necessary to provide interest and repayment on additional 
capital expenditure incurred by installing meters The annual 
saving in the cost of cleaning, painting, &c., must also be considered, 
and as the Corporation, as owner, benefited by that, Mr. Bock thinks 
it is justifiable to charge a portion of the cost of the electris light to 
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repairs and maintenance. The following are the figures for the two 
quarters :— 


| Block 1 | Block 2 Block 3 
Quarter ended Sept., 1900. (20 tenements) (16 tenements) (18 tenements) 
14 weeks. 14 weeke, 11 weeks. 
. 
Price by meter. £8 108, 10d. $6. 178. 11d. £6. 6s. 2d. 
Average price per teneinent | 
per week by meter J Tid. | 4. 129 
Average price obtained ... 64. Я 6d. 6d. 
Block 1 | Block 2 | Block 3 
Quarter ended Jan. 4, 1901. (20 tenements) (16 tenementa) (18 tenements) 
14 weeks. | 14 weeks. | . 18 weeks, 
"uM 192 at 7d. | 160 at 7d. | 246 at 7d. 
Units registered by meter 1.404 at 2d. 1,186 at 2d. 1,259 at 2d. 


Price by meter £17. 62. Od. £14. 11s, Od. £17. 33. 4d. 
Average price per tenement la. 234. | 


per week by meter le. 5id. ls. ld. 
Average price obtained ... 6d. 6d. 64. 


Average price per tenement per week for half-year if sold by 


meter (deducting 12d. for repayment of meters) .. ...... ..... id. 
Average price per tenement per week received for the half-year 
(deducting 14d. cost of lamp renewals, &с.)........................ 44d. 


In order to place the artisans’ dwellings on the same basis as ordinary 
consumers, it is therefore necessary either to increase the charge per week, 
to instal ordinary meters and demand indicators, or to instal pre payment 
or penny-in-the-slot meters. If the prepayment meter is adopted it will 
be neceesary to arrange a fixed price per unit at which the light will be 
tupplied. The present charges for electricity are 7d. per unit for an 
average of one hour per day, and 2d. for all units after. Accordingly, if 
the light is used for an average of one hour per day the average cost would 
be 70. per unit, two hours 44d., three hours 33d. The whole question of 
the cost depends on the probable period during which the maximum 
number of lights are used. 

In conclusion Mr. Bock makes the following sugzestions : — 

(1) That prepayment meters be installed in all the artisans’ dwellings. 

(2) That any consumer may have a prepayment meter installed for & 
private dwelling if the installation does not exceed 5 amperes (five 16 c.p. 
lampe at 100 volts, or ten 16 c.p. lamps at 200 volta). 

(3) That the charge per unit, if prepayment meters are used, should be 
44d. per unit (at this rate one 8 c.p. lamp would cost 14. for кетеп houra). 

(4) The prepayment meters should only be installed at this rate in 
private dwellings. By adopting this course all dwelling houses are offered 
the same terms as the artisans' dwellings. 


The Telegraph Service in the South African Campaign.— 
In the course of Lord Robeits's report on the services of the various 
units of the forces acting in the South African military operations, 
a meed of praise is awarded to the telegraph service established under 
the supervision of Lieut.-Col R. Hippisley, RE. After stating 
that * no portion of the army has had more work or greater respon- 
sibility than this branch," Lord Roberts proceeds :— 

With a personnel of 25 officera and 1,221 operators, linesmen, &c. (of 
whom four officers and 155 N.C.O.'s and men have died or been invalided), 
nearly 24 millions of messages bave been dealt with during the past 
15 months, some of them containing as many as 4,000 words. The tele- 
graph systems taken over, repaired, and maintained exceed 3,500 miles 
in length, with over 9,000 miles of wire. In addition, 959 miles of air line 
have been erected and 1,145 miles of cable laid. Great credit is also due for 
the quick way repairs to the lines, so frequently interrupted by the Boers, 
have been carried out. This is a most dangerous service, as there is always 
a chance that the enemy may be lying in wait near the break, but there 
has been throughout the most unhesitating promptitude in its performance. 
The young officera in charge of cable carts have also often had perilous work 
to perform when winding back their wire, alone or with a very small escort. 

Walsall —An inquiry was held here on Tuesday into the applica- 
tion to borrow £3,000 for electric lighting extensions in the centre of 
the town, where it is proposed to erect a new transformer sub-station. 
Technical details were supplied by the engineer, Mr. Alex. Wyllie. 
There was no opposition. 


West Hartlepool.—The Electric Light committee have fixed the 
charge for arc lamps at £2) per lamp per annum for all-night lamps 
and £13. 103, if current is switched off at midnight. 
mates for the coming year the committee anticipate a deficiency of 
£470. At the Council meeting last week the chairman (Ald. Wilson) 
in referring to the demand for electric current, said the North 
Eastern Railway Co. would probably take current for 30 arc lamps 
as an experiment, and if the arrangement proved satisfactory would 
probably take current for from 80 to 100 lamps. 


Wigan.—The Electric Light and Tramways committee has 
discarded the maximum demand system of charging for electric 
current, and in future the following scale will be in force :— 
(1) Offices, warehouses, churches, public offices, munici buildings, 
factories, banks, &c., 5d. per unit ; (2) shops, baths, libraries, police 
offices, assembly rooms, 4d. per unit; (3) public-houses, off-licence 
houses, G.P.O., offices (open all night), railway stations, theatres, 
3d. per unit. The charge for power is to be 1d. per unit. 


In the esti- 


Wolverhampton.— The electric lighting mains аге to be extended 
at а cost of £600. 


Workhouse Lighting.—Barnsley Guardians have applied for 


sanction to & loan of £4,000 for the electric lighting of the workhouse. 


NEW BOOES AND EDITIONS. 

The following New Books and Editions can be obtained o, the Booksellers 
or direct from the Publishing Offices, 1, 2 and 3, Salisbury- court, Fleet 
street, London 

READY. 


Price 128. 64, by роз, 13s. 34; Colonies, 148. ; abroad, 14s. 6d. United 
Btates, 158.) + 


“ The Electrician” Electrical Trades Directory and Hand- 
book for 1901 (corrected to February 4, 1901).—In addition to 
the well-known features of this Directory and Handbook (all of 
which have been carefully revised and brought quite up to date), 
a large addition has been made to the Handbook Division, including 
a Digest of the Liw of the Telegraph and Telephone, for the use of 
municipalities and companies contemplating applying to the Post- 
master-General for а Telephone Licence. The latest developments 
of State and Municipal Telephone enterprise are set out from 
official sources, as well as the progress of the National Telephone 
Co.’s service. In the division of “ Electric Light, Power and Trac- 
tion," the valuable Digest of the Law on these subjects by Mr. A. C. 
Curtis- Hay ward, B.A., solicitor, has been much extended ; the full 
text of the Electric Lighting Acts and the Board of Trade Accounts 
Forms have been added ; and Sketch Maps and particulara of the 
Electric ** Bulk " areas are also given, together with & coloured sketch 
map of the Electric Railways and Tramwaya of the United Kingdom 
The huge sheet tables of Electric Light and Power and Electric Rail- 
way and Tramway undertakings of the United Kingdom have been 
made complete up to Feb. 11. "These sheets form a most complete 
record of electrical engineering progress in connection with ele:- 
tricity supply and power aui traction applications. The Directory 
Division has been carefully extended and corrested up to Feb. 4, and 
is the most reliable list of firms and persons engaged in the electrical 
and allied industries ever compiled. A number of additional sketches 
of the careers of well-known electrical experts have been added 
to the Biographical Division, together with many new portraits. 
The new volume is, we claim, the most complete and correct book 
of its kind ever published in any language. An analytical digest 
of the contents of this volume can ba obtained post free. 


% MOTIVE POWER AND GEARING FOR ELEOTRIOAL MAOHINERY.”—B 
E. Tremlett Carter, C. E., M. I. E. E. Price 12s. 6d., post free. In this 
comprehensive work an acoount is given of the scientific principles and 
modern practice in the use of engines for dynamo driving, not only for 
isolated power plants, but also fcr publio electrio lighting aud 3 
stations. The various forms of gearing in the power station and for electric 
motors are also dealt with ; and the book contains, in addition, numerous 
tables giving exact data of the equipment and working of electric power 
stations. 

„THE STUDENTS’ GUIDE TO SUBMARINE CABLE TESTINd. -A new 
edition of this book, by Meesrs. H. K. C. Fisher and J. C. H. Darby, is 
now ready, price 6s. net ; abroad, 6s. 3d. This work is intended to serve as 
& guide to operators already in the telegraph service, and to those who 
desire to enter that service, The great cable companies now insist that 
their operators and probationers sha certain examinations in elec- 
trical subjects. The book is very fully illustrated. 

‘*‘SUBMARINE CABLE-LAYING AND REPAIRING. '—By H. D. Wilkinson 
M. I. E. E., &o., fully illustrated; price 12s. 6d. This work gives a detailed 
technical summary of modern practice in manufacturing, laying, testing, 
and repairing submarine telegraph cables. 


‘ PRACTICAL NOTES FOR ELECTRICAL STUDENTS."—By Meesrs. A. E 
Kennelly and Н. D. Wilkinson. Price 6s. 6d., post free. The authors 
give in a clear and concise manner а good summary of the general prin- 
ciples of electrical science. 

‹ ARMATURE WINDING OF ELECTRIO MacHINES."—By H. F. Parshal 
and H. M. Hobart. This work has been compiled from notes made by 
Mr. Parshall in his capacity as Chief Designing Engineer of the Edison 
and General Electric Companies of America, and is intended to serve as a 
working treatise on dynamo design. Large 4to, 370 pages, 140 full-page 
illustrations and 65 full-page tables, 30s. post free. 

t TEMPERATURE COEFFICIENTS OF ‘ CONDUCTIVITY’ COPPER.” Compiled by 
Messrs. Clark, Forde and Taylor, consulting engineers. Strongly bound 
in cloth, 28. 6d. net. Also a Sheet Table of Log. Keciprocals of Coefficients 
for Copper Resistances at different temperatures from 32°F. to 84'w'F. 
Printed on strong cardboard, 6d. net. 

**LOOALISATION OF FaurLTS IN ELTOr RIO Ілонт Marws."—By F. О. 
Raphael Price 58., post free. The book deals with the important subject 
of tocalising faults iu electric light and power cables; and the various 
methods of insulation testing are here collected and discussed. 


"'ELBOTBOMAGNETIO THEORY."—By Oliver Heaviside. Vol. I., 13s. 6d. 
Vol. II., 12а. 6d. 

* MAGNETIO INDUCTION IN IRON AND OTHER Metats.”—By Prof. J. А. 
Ewing. Price 10s, 6d. net. New Edition (Third) now ready. 
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TRADE NOTES AND NOTICES. 


FVV must reach the Office not 


later than first post Thursday morning. New Catalogues, Pr sce Lasts 
und nilar mater shouldbe оюм эм, in eek] 
TBNDEBS INVITED. 


Portsmouth Corporation invite tenders for supplying and laying 
telephone conduits, and cables, copper wire, iron and steel stay wire, 
insulated wires, lighting and high-tension guards, arm bolts, nuts and 
washers, miscellaneous ironwork, insulators, switchboards, batterie 
telephone instruments, fixing subscribers’ instruments, creosot 
poles, oak arms, erecting poles, arms, stays, insulators, wires, &c., and 
silicum bronze wire. Tenders to office of town clerk (Mr. Alex. 
Hellard) by 30th inst. 

Manchester Electricity committee invite tenders for the supply, 
delivery, and erection at the Stuart-street generating station of 
water-tube boilers, steam engines, with condensing and auxiliary 
разь three-phase generators and motor transformers. Specifications 

rom the secretary of the electricity department (Mr. F. E. Hughes), 

Town Hall, Manchester, and specifications and drawings may also 
be inspected but not obtained at the office of the consulting engineers 
(Messrs. Kennedy and Jenkin), 17, Victoria-street, Westminster, 
S. W. Tenders (addressed to Chairman, Town Hall, Manchester) by 
May 7. An advertisement contains further particulars. 

Manchester Electricity committee also require tenders for two electric 
cranes, steam, exhaust, &c., pipes for the Bloom street generating 
station. Tenders by 25th inst. 


The directors of the Great Eastern Railway Co. invite tenders for 
the supply of stores and materials, including telegraph materials, 
galvanised iron, lead, tin, &c., bolts, screws, and rivets, tools, hard- 
ware, cast-iron piper, &c. Further particulars are given in an 
advertisement, and forms of tender may be obtained at the secretary's 
office, Liverpool-street terminus, London, E.C., on and after 30th 
inst. Patterns can be scen at the company's stores, Stratford, and 
tenders must be forwarded to the secretary (Mr. W. H. Peppercorne), 
by 10 am. May 14. 


Ashton-under-Lyne Electricity committee invite tenders for two 
continuous-current generating unita, each of 250 н P. to 300 H.P., with 
double-acting enclosed engines. An advertisement contains further 
particulars, and specifications may be obtained from the borough 
electrical engineer, Mr. Neville Appelbee. Tenders to Town Clerk 
by noon, April 29. 

An advertisement elsewhere notifies that the Dundee Town Council 
require tenders for the supply of copper bonds. Specification, &c., 
may be obtained from the city electrical engineer (Mr. Walter H 
Tittensor) Dudhope-erescent- road. Tenders to the town clerk 
(Sir Thomas Thornton, LL. D.), City Chambers, Dundee, by May 1. 


Middleton Corporation invite tenders for the erection of a refuse 
destructor to work in conjunction with their electricity worka. 
Some particulars are given in an advertisement, and all further 
information may be obtained from the town clerk (Mr. Frederick 
Entwistle), Town Hall, Middleton. Tenders to chairman of 
Destructor committee by 27th inst. 


Motherwell Electric Light committee invite tenders for cast-iron 
lamp columns, arc lamps, switches, fittings, &c. An advertisement 
contains further rarticulare, and tenders must be sent into the town 
clerk (Mr. James Burns) by May 18. 


Cardiff Corporation invite tenders for overhead line materiala for 
the electrical tramways department. Some particulars are set out in 
an advertisement, Specifications from the engineer and manager 
(Mr. Arthur Ellis), Old Post Office Buildiug, багай. Tenders by 
April 30. 

Tonbridge District Council invite tenders for boiler and engine- 
house plant, condensing apparatus and pipe work, travelling crane, 
switchboard and instruments, accumulators, mains, meters, public 
arc and public incandescent lighting. Au advertisement contains 
further particulars and tenders must be sent to the clerk (Mr. 
А. Н. Neve, jun.) by 4 p.m. May 30. 

Alloa Electric Lighting committee invite tenders for insulated 
cables, joint boxes, public arc lamps, lamp pillars, &c, and sub- 
station equipment and sundry connections. "Tenders to town clerk 
by April 30. 

Sunderland Corporation invite tenders for main, steam, feed, 
suction and exhaust pipes, &c., and additional panels to traction 
switchboard. "Tenders to Chairman of Lighting committee by noon 
26th inst. 

The Burgh of Partick requires tenders for main switchboard and 
instruments and batteries of . accumulators and accessories. Tenders 
to Mr. Jas. Donaldson, 97, West Regent-street, Glasgow, by noon of 
April 29. | | 

Aberdeen Electric Light committee require six water-tube boilers 
and accessories. Tenders to city electrical engineer (Mr. J. Alex. Bell) 
by noon 27th inst. 


Norwich Mutual Telephone Co., who are about to establish a tele- 
phone exchange, invite tenders for various telephone cables, instru- 
ments, &c. Tenders tosecretary (Mr. Campbell Steward) by April 39. 


Battersea (London) Borough Council invite schemes for wiring 
consumers’ premises. Tenders to Mr. W. Marcus Wilkins, Municipal 
Buildings, Lavender-hill, S.W., by May 14. 

Rattersea Borough Council also invite tenders for electric pumps, 

ipe work, &c., for condensing water, and pipes and pits for con- 
ensing water supply. Tenders by noon of April 30. 


Middlesbrough Electric Lighting committee require boiler and 
engine-house plant and condensing apparatus. Tenders to town 
clerk by April 30. 

Dublin Lighting committee invite tenders for condensing plant, 
ipework,feed pumpe, superheaters, mechanical coaling apparatus, &c. 
enders by 4 p.m. April 22. | 

Metropolitan Asylums Board invite tenders for supply and erection 
at Tooting Bec hospital, of electric generum and heating plant. 
Tenders to Board, Embankment, London, E.C., by 10 a.m. April 24. 

Aylesbury District Council invite tenders for the construction 
and maintenance for a term of years of electricity supply works. 
Tenders to clerk by 4 p.m. April 22. 

Barrow Corporation require cables, joint boxes, pipes, conduit 
&c., and balancing transformer and switchboards. P lenders by 
April 24. | 

Tenders are invited for an electric lift for the Dearnley workhouse 
infirmary. Particulars from Messrs, Butterworth and Duncan, archi- 
tects, South Parade, Rochdale. 

Motherwell Electric Light committee require steam dynamo and 
switches, steam, feed, and exhaust pipes, &c. Tenders by April 29. 


Southend Corporation invite tenders for the advertising spaces on 
their street electric tramcars. Tenders to town clerk by 24th inst. 

Ludlow Corporation invite tenders for electricity generating plant. 
Tenders to town clerk by May 20. 

Ludlow Corporation alao invite tenders for erecting electricity 
station buildings. Tenders by May 9. | 

Wrexham Town Council require tenders for supplying and fixing 
electric calls for the fire brigade. Tenders by 24th inst. 

East Ham District Council invite tenders for advertising rights on 
their electric tramcara& Tenders by 22nd inst. 


TENDERS REOBIVED AND ACOEPTED. 


Bournemouth Corporation have received the following tenders 
in connection with their electric tramway scheme :— 


(accepted) .. £28,020 0 riage & Machine Co. ... £30,030 0 
Bramigk & (Oo. 55,025 0 Hurst, Nelson & Co...... 29,472 4 
Siemens Bros. & Co ...... 50,970 0 B. T. H. Co.. 29,364 2 
R. W. Blackwell & Co.... 30,574 0 Brush Со. .................. 28,581 0 


One informal tender was also received. 
Contract No. ? (Four Steam Dynamos). 


B. T. H. Co. (accepted) . . £14,733 | Anchor Electric Co £15,100 
Ditto .. 13,993 Johnson Lundell Elec. 
Ditto . . 12,321 o 16, 135 
Brush Co 18,950 Ditto dit to ... 14,283 
Ditto КОК ТС 7,250 Lanc. Dynamo & Motor Co. 15, 406 
British Westinghouse Со... 17,857 Ditto ditto .. 14,844 
Ditto ditto 6,234 Ditto ditto 11,982 
Ditto ditto .. 11,932 Siemens Bros. & Co 14,890 
British Schuckert Co. ...... 17,4 Ditto ditto . . 212,199 
Ditto ditto 16,145 | Bow, McLachlan & Co.... .. 14,000 
Ditto dit to 15,485 C. A. Parsons & Co . 13,418 
Anchor Electric Co... . 15,900 Ditto dit to 2,531 
Ditto ditto .. 15,200 Ditto ditto 12 239 


Five infcrmal tenders were also received. 


The Electrical Co., 122-124, Charing Cross-road, London, have 
obtained through their Manchester branch the order for an 800kw. 
slow-speed direct-current generator for the Openshaw works of 
Sir W. G. Armstrong, Whitworth & Co. "There was considerable 
competition for the order, both home and foreign. 

Wolverhampton Corporation have aecepted the tender of the 
Callender Company for feeders, switch pillars, &c., in connection 
with the electrical equipment of the Tettenhall-Bilston-road tram- 
way at £6,710. . 

Colne Town Council have accepted the tender of Mr. J. Hawley 
for masonry work (at £2,364), aud that of Messrs. Horfield & Jackson 
for carpentry and joinery (at £351) for the electricity station 
building. 

Farn worth (Lancs ) District Council have accepted the tender of 
Messrs. R. W. Blackwell & Co. for copper tramway bonds. 

Leith Electric Lighting committee recommend the acceptance of 
the tender of the Indiarubber Co. for the supply and erection of an 
additional steam dynamo at £3,398. | 
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BUSINESS NOTICES. 


Mr. Ernest Kilburn Scott, M.LE.E, A. M. Inst. C. E., has been 
appointed engineer and manager for the United Kingdom, Colonies, 
and Egypt to the International Electric Co., of Liège, and London 
offices have been taken at Clun House, Surrey-street, Strand, W.C. 
Mr. Scott has for many years been closely associated with the 
electrical industry in this country, and will give special attention to 
the application of continuous and multiphase motors to machine 
driving in works and factories, and for mining and yeneral power 
transmission, electric traction, &c. Already in this country the 
International Electric Co., of Liège, have supplied large quantities of 
machinery, and among othera to a number of important firms in 
the Middlesbrough and Hartlepool districts, and in Dumbarton, 
Glasgow, Belfast, and South Wales. The company is the leading 
electrical manufacturing undertaking in Belgium, and was founded 
in 1899 by Mr. H. Pieper, who is nov general director. Mr. G. J. 
Melms, the manager of the International Company, is well known in 
the United States and on the Continent, and, as manager for Messrs. 
Brown, Boveri & Co., personally supervised the construction and 
operation of the extensive municipal electric station at Frankfort- 
on- Main. 

Owing to increase of business Callender’s Cable and Construction 
Co. have removed to larger oftices at Hamilton House, Victoria 
Embankment, London, E.C. 

The London office of the Sun Fan Co. has been changed to 
6A, Billiter-buildinge, Leadenhall-street, E.C., and the company has 
opened a new office at 82 and 83, Deansgate-arcade, Manchester. 

т. G. C. Fuller, lately with the Blackman Ventilating Co., has 
joined the staff of the Sun company. 


The Atlas Engineering Co. have appointed Mr. Н. E. Montgomery 
113, Cannon-street, E. C., to be their representative in London and 
district, and Mr. T. L. Davidson, 49, Jamaica-street, Glasgow, to 
represent them in Scotland. 


An Italian firm having offices in Rome, and a good connection, 
desires to represent British manufacturers of automotors, electrical 
machinery, &c. See advertisement. 


BANKRUPTOIES, LIQUIDATIONS, &c. 

It has been resolved to wind-up voluntarily the New British 
Incandescent Electric Lamp Co. (Ltd.), and to appoint Mr. E. C. 
Moore, 3, Crosby- square, London, E. C., as liquidator. 

The Electric Street Car Manufacturing Syndicate (Ltd.) is to be 
wound-up voluntarily, and Mr. M. Fletcher has been appointed 
liquidator. 


Claims azainst the Electrical Vehicle Syndicate (L*d.) must be sent 
in by May 31 to the liquidator, Mr. A. Holmes, Portland-road, 
Newcastle-on-Tyne. 


A meeting of the contributories of the Perfect Arc Lamp and 
Accessories Co. (Ltd.) (in liquidation) was held yesterday at the 
offices of the liquidators, Messrs. C. J. Lee & Sons, 85, Gracechurch- 
street, London, EC. It was stated that no further sum would be 
available for distribution beyond the 2s. in the £ already distributed, 
the EE of the property by order of the Court having realised only a 
small sum. 


A meeting of the creditors of the Crowdus Accumulator Co, (Ltd.) 
(in liquidation) was held at the office of Mr. Claud Scott, 32, 
Victoria-etreet, London, S. W., on Monday last, when we learn that 
а statement was made that by the order of the Court the sale of the 
company's property had been made and had realised £650, the whole 
of which goes to the debenture-holders, whose claims figure in the 
liabilities for £6,000. We understand there is no likelihood of any 
dividend for the ordinary creditors, 


In the bankruptcy of James Brown, electrical engineer, &c., 
28, Silksworth-row, Sunderland, the first meeting of creditors will 
take place on 19th inst. at 25, John-street, Sunderland, and the 
public examination on 18th inst., at the Court House, Sunderland. 


А statement has been issued on the occasion of the payment of 
the second and final dividend in the bankruptcy of Messrs. E. J. 
Paterson and C. F. Cooper, who failed in 1896 when trading аз 
Paterson and Cooper, with works at Dalston (London) and offices at 
Westminster and Glasgow. Items are set out in the statement show- 
ing that £2,400 has been actually realised for the goodwill of the 
business, The plant, stock-in-trade, &c., estimated by the debtors 
to realise £14,000, actually realised £8,200. The total receipts 
from the estate were estimated to produce £17,517, and actually 
realised £12,687. The Board of Trade and court fees and law costs 
have swallowed up £508, the trustee's remuneration has cost £1,238, 
the total amount paid to preferential creditora was £600, and £9,229 
has been distributed ainongst the unsecured creditore, the total 
dividend having reached 9s. 04. in the pound. The estate now 
shows a small balance of £22. 153. "The first dividend was paid in 
March, 1898, and since that date endeavoura have been made to 
realise the interests of the firm in the Hermite patents, but these 
endeavours have proved fruitless, as when offered for sale by auction 
not a single bid was made. Mr. E. C. Moore, 3, Crosby-square, 
London, E.C., is the trustee of the estate. 


Partnership.—An old.established firm of electrical engineers 
desire a partner qualified to design and direct the manufacture of 
continuous-current dynamos and motors. бее advertisement. 


Agents Wanted. —Messrs Johnson and Phillips, Old Charlton: 
Kent, are prepared to appoint agents for the sale of their electrical 
goods in various districts. Particulars are set out in an advertisement. 


New Works.—Messrs. Vickers, Sons and Maxim recently con- 
templated the erection of works on Walney Island, opposite their 
shipyard at Barrow, for the manufacture of the material required in 
the carriage-lighting system of the Consolidated Railway Electric 
Lighting and Equipment Co., the sole rights for which the Vickers 
Company have acquired for Europe, but they have, it is stated, met 
with so much opposition that they have determined to put down 
their new works at Birmingham. | 


Water Power.—An advertisement offers for sale by private 
treaty & freehold estate on the banks of the Thames, close to the 
line of the London and South-Western Railway, where unlimited 
water power is ávailable. 


Fire.— An outbreak of fire occurred in the packing department of 
the works of the London Electrical Fittings Co. on Friday last. No 
damage was done to the plant or stock, and no delay is likely t» 
occur in the execution of orders. 


Scottish Ele:trical Contractors’ Association А pamphlet, 
setting out the constitution and rules of this association with regula- 
tions for workmen, 1з now ready. The objects of the association are 
* to discuss questions affecting the general interests of the trade and 
to promote uniformity of action or practice regarding these.” Mem- 
bership is open to (1) firms whose sole or chief business is that of 
electrical contractors, and (2) firms who are boná fide employers of 
not leas than three skilled electrical engineers regularly engaged 
upon electrical contracting work in Scotland. The rules under 
notice were finally confirmed on Feb. 28 last. The rules for work- 
men ret out the working hours, rates of wages and overtime, allow- 
ances, rules for apprentices and improvers, &c. General agreement 
is given by the association to the standard clauses agreed upon 
between the Electrical Engineering Plant Manufacturers and the 
Municipal Electrical Association in February, 1898. 


Electrical Co.’s Lists.—The Electrical Co , 122-124, Charing 
Cross-road, London, W. C., have ready several new lists of dynamo; 
and motors, switches, insulation testing sets, and alternating-current 
induction instruments, Copies of thes» lists can Ъз obtained on 
application. The detector set illustrated is for measuring insulation 
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Е.С. Insulation Testing Set. 


resistances, fur testing joints and connections, and similar purposes, 
and for quick tests is claimed to be equally useful for workshop and 
laboratory uses. Insulation resistances can be tested ranging from 
500 to 2,000,000 ohms with sufficient accuracy for all practical 
purposes. 


Electricity Meters.—The Schattner Electricity Meter Co. have 
prepared and issued a comprehensive catalogue of the current- 
measuring devices manufactured by the company under the Long- 
Schattner patents. The pamphlet is in convenient size, the several 
types of meters are illustrated, and all necessary information is 

iven relating to the construction and use of these instruments. 

here is, in addition, the report of Dr. S. P. Thompson, and testi- 
monials from a number of users. The opinions of the technical 
press are also set out. The company have recently removed 
to more extensive premises at Tyndale Works, Upper - street, 
Islington, London, N., and report that largely increased ordera are 
being received for these meters. 


* Hart" Accumulators.—The Hart Accumulator Co, Marsh- 
gate-lane, Stratford, London, E., have prepared a useful pocket 
edition of their price list of storage batteries, and copies cau be 
obtained by electrical engincers and contractors on application. The 
various types of Hart cells are illustrated, 


THE ELECTRICIAN, APRIL 19, 1901.' 


995 


Brush Electric Traction Plant and Machinery.—A well illus- 
trated and compreheneive catalogue of electric traction plant and 
rolling stock manufactured by the Brush Electrical Engineering Co. 
is now available, and gives at a glance a good idea of the facilities 
which this company now possesses for supplying this class of plant. 
In the preface it is claimed that from the first introduction of electric 
traction in the United Kingdom the Brush Company has consis- 
tently added to ita facilities for supplying the necessary rolling stock 
and electrical equipment for electric railways and tramways. The 
manufacture of plant for complete installations of electric tramway 
Systems is now undertaken by the company (with the exception of 
the items comprised in overhead construction and feeders) The 
plant illustrated includes steam alternator sets, motors, controllers, 
rheostats, trucks, and double and single-deck cars of several орн, 
iucluding an example of the cars used on the Central London 
Railway. 

Instrument List.—Sig. C. Olivetti, of Ivrea, Italy, has just pub- 
lished а well illustrated list of electrical and scientific instruments. 
The list (in Italian) can be obtained on application. 


Import Duties on Electrical Plant in Sweden. — Тһе Swedish 
Government is considering a proposal to increase the import duty on 
electrica] plant from 10 per cent. ad val. to 20 per cent. 


Exports of Electrical Apparatus and Material.—The followin 
list gives official particulars of the exports of British manufacture 
electrical apparatus and material (including telegraph and telephone 
wire and material but not including electrical instruments or 
machines, which are not separately specified) from April 5 to 16, 
with the ports of destination :— 

Africa Alexandria, £136 ; Cape Town, £878 ; Durban, £3,010 ; Port 
Elizabeth, £645; Zanzibar, £11. Argentina Buenos Ayres, £2,810 
(including £1,402 telegraph material).  Awustralasia— Brisbane, £2,570 
(including £617 telegraph cable) ; Hobart, £248 (telegraph cable); Otago, 
£693 ; Sydney, £2,294 (including £57 telegraph material) ; Wellington, 
£216. British Guiana —Demerara, £27. Curibbee Iilands — Dominica, 
£37. Ceylon — Colombo, £165. China—Shanghai, £98. France—Paris, 
£126. Germany—Hamburg, £980 (including £200 telegraph material). 
Gibraltar, £65. Holland —Amsterdam, £152. Hony Kong—£87. India— 
Bombay, £120; Calcutta, £3,989. Japan—Nagasaki, £107; Yokohama, 
£2,285. Malta, £56. Spain—Vigo, £11. United States—New Orleans, 
£64. Total, £21,890 (for 12 days), against £42,090 for two days last year 
(April 11 and 12). 


PATENT RECORD. 


———— ———— 

The following list of Applications for Patents and Specifications published 
has been compiled for this journal by Messrs. J. C. CHAPMAN & Co., 
Chartered Patent Agents, of 70, Chancery-lane, W.C., from whom any атай- 
able information in connection with Patents, Designs, and Trade Marks 
may be obtained. 

APPLICATIONS FOR PATENTS. 

Nors.— The undermentioned Applications are not open to public inspection 
until after the acceptaace of the complete Specification. The names within 
parentheses are those of communicators of inventions. When complete speci- 
fication accompanies application, an asterisk is affixed. 

January 2, 1901. 

151. A. P. LUNDBERG and G. C. LUNDBERG. 

in electric light switches.“ 
134. J. J. STOCKALL, senr. London. Improvements in gearing for 
electric clocks, checking instruments, and for indicators and the 
like. 

. D. Perretr. London. An improved electric motor. 

. О. K. B. ErrHiNsTONE. London. Improvements in electric 
telegraph transmitting apparatus. 

January 3, 1901. 

180. A. DAvipsox. Sheffield. Improvements in telephone index boards. 

. R. E. MIDDLETON. London. Improvements in electrically- pro- 
pelled vehicles. 

. A. W. BEUTTELL. London. Improvements in or relating to 
fittings for incandescent electric lamps for illuminating shop 
windows or for other analogous purposes. 

. H. W. C. Cox. London Improvements in or relating to 
electrolytic current interrupters for X-ray work. 

H. Hirst and G. Н. Ine. London. Improvements in suspensory 
devices for carrying incandescence electric lamps by flexible 


conductors. 
January 4, 1901. 

.J. Н. Соврох and W. Ross, junr. Glasgow. Electrically- played 
banjo or like stringed instruments. 

. J. MarrHEWS and W. Davies. Birmingham. 
brushes for dynamos aud the like. 

. C. W. S. CRAWLEY and W. L. MADGEN. 
in electric switches. 

. M. M. Barr. London. Improvements relatiog to galvanic cells or 


batteries. 
January 5, 1901. 
Manchester. 


London. Improvements 


Improvements in 


London. Improvements 


510. A. E. RICHARDSON. 
switches, 
316. J. Muxpr and W. RussgLL. Glasgow. Improvements in switches 


for overhead bar railways. 


Improvements in electrical 


333. 
840. 


565. 
367. 


395. 


409. 


‚ О. LAUCKNER. 


. E. G. Putrorp, Liverpool. 
. D. LAINd and G. M. Terry. 
. O. BEHREND. 


. Тнв British THOMSON-Hovuston Co. (LrTD.). 


. R. AnNO. 


. Т. Henwoon and THE Reason MANUFACTURING Co. 


. F. M. Lewis. 


. А. DE Castro and Н. W. ScHLOMANN. 


P. M. Le HÉcARAT. London. Improvements relating to electric 
motors. 
L. Козхіск. London. Improvements in electromagnetic apparatus 


for winding clocks or time-pieces. 


January 7, 1901. 

T. J. LiTTLER. Liverpool. An improved electric car trolley-head. 

A. P. LUNDBERG and G. C. LUNDBERG. London. Improvement: 
in multiple wall connections for electric lighting, heating, and 
the like." 

P. A. NEWTON. 
apperatus thercfor. 
States.)“ 

G. Marcont and Marconi’s WIRELESS TELEGRAPH Co. (LrTD.). 
London. Improvements in apparatus for wireless telegraphy. 


London. Improvements in electrolysis and 
(The National Electrolytic Co., United 


. G. Marconi апа Marconr’s WIRELESS TELEGRAPH Co. (LTD.). 


London. Improvements in apparatus for wireless telegraphy. 


. G. Marconi and Mancoxrs WIRELESS TRLEGRAPH Co. (LrTb.). 


London. Improvements in apparatus for wireless telegraphy. 


January 8, 1901. 
London. Improvements in the electrolytic bleach- 
ing of cotton and other textile materials, and in apparatus 
therefor. (A. Vogeleang, Germany.) 
Improvements relating {э electrical 
organs. 
London. Improvements in attach- 
ments for telephones.* 
London. Improvements in or connected with 
electrical storage batteries or aceumulatore. 
London. Improve- 
ments in electric motors. (E. D. Priest, United States.)“ 
H. H. Lake. London. Improvements relating to secondary elec- 
tric batteries. (Globe Electric Co., United States )* | 


. H. H. Laks. London. Improvements reletiung to electric switches. 


(Globe Manufacturing Co., United State».)" 

London. Improvements relating to apparatus for 
measuring the power and the phase difference in three-phase е1ес- 
{тїс systems. (Date applied for under Patents, &c, Act, 1883, 
sec. 105, June 8, 1900, being date of application in Italy.) 

(LTp.). 
London. Improvements in or connected with joint fittings for 
electric cables. 

London. Improvements in or connected with 
electo motors. 

London. Improvements 


in electric driving mechanism.* 


507. W. ELv. Liverpool Improvements in electric switches.* 
January 9, 19801. 
545, J. Parsons and P. Е. Отто. Liverpool. Current collectors and 


. A. CAMPBELL. London. 


. J. T. ARMSTRONG and А. ORLING. London. 


. J. TaBBorTTOM ARMSTRONG and А. ORLING. 


. J. T. ARMsTRONG and А. ORLING. 


. M. SUTHERLAND and E. MARCUSON. 


. J. M. Hewitt, W. С. Ruopzs and J. M. NEWTON. 


. F. TREMAIN. 
. J. Y. Јонмѕох. London. 
. J. Y. JOHNSON, 


. J. Y. JOHNSON. London. 


. В. D. SANDERS. 


C. M. Joskrn (dit CLAUDIUS) LIMB. 


, E. L. BENJAMIN. 


safety devices applicable to electric railways and tramways. 


. Н. S. Jacques. Birmingham. A device for drawing the trolley- 


arm of an electric locomotive or other vehicle propelled by elec- 

tricity to а safe poeition should the trolley become disconnected 

with the supply wire or bar. 

Improvements in electrical regulating, 
measuring, and indicating apparatus. 

F. H. HEADLEY. London. Improvements in and relating to electric 
switches and the like. 

Improvements in and 

connected with means and apparatus for the production of light 

by electricity. 

London. Improve- 

ments in and connected with means and apperatus for the 

production of light and certain other rays by electricity. 

London. Improvements in 
and connected with means and apparatus for the production of 
light by electricity. 

January 10, 1901. 

R. KENNEDY. Leeds. Improvements in the manufacture of sulphate 
of ammonia from furnace gases and the like by electrolysis. 

London. Improvements in or 

relating to electric storage batteries. 

Manchester. 
Improvementa in electric monorail railways and vehicles therefor, 

applicable also for other traction. 

London. Improvements in the construction of 

telephone cables.* 

Improvements in electric controllers. 

(The Electric Controller and Supply Company, United States.) 

London. Improvements іо resistance coils. (The 

Electric Controller and Supply Company, United States.) 

Improvements in arc rupturing devices 

for brush holders and the like. (The Electric Controller and 

Supply Company, United States.) 

London, Improvements in the manufacture of 

wire strips and the like by electro-deposition, and in apparatus 

therefor. 

London. Improved system of 

electric traction. (Date applied for under Patents, &c., Act, 1883, 

se *. 105, July 5, 1900, being date of application in France.) 

London. An automatic indicator and recorder 

of and signal aboard approaching or passing cars or trains and of 

the routes taken, likewise a herald thereof to passengers’ waiting 
pointe, as all such independent of fog &c., also applicable to 

electric bell annunciators for minimising wires, movements, &c., 
&nd to other purposes. 
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SPECIFICATIONS PUBLISHED. 
5 Specifications can now be obtained at the uniform price ^f 
‚ бас | 
1900. 


610. KROoNHEIMER. Electric order telegraphs for use on shipboard and 
elsewhere. 

1,089. Epmusps. Electrical conductors or cables. 

1,168. Kinaspury (Western Electric Co.). Registering apparatus and 
circuits for telephone measured service. 

1,813. LAKE (Arno). Filaments for electric incandescence lamps. 

1,825. LAMME. Dynamo-electric machines. (Date applied for under 

International Convention, June 30, 1899.) 

1,937. URqQuHART and Goopwin. Overhead collectors for electrically- 
propelled railway vehicles. 

2,050. TYLER. Controlling electrically-propelled vehicles. 

2,159. Morrison. Apparatus for electro-plating pins and other small 


objects. 

2,722. WRIGHT AND Reason Manuracrunine Co. (Lrp.). Electricity 
meters. 

2,545. E.H. Maguay (administratrix of the late S. W. Maquay). Primary 
batteries. | 

2,670. үш and PackaRD. Production of electric incandescent 

mps. 

2,897. CHAPMAN. Electric railways on a surface contact system. 

5,143. Brown. Electric relays. 

3,144. Brown. . Telephones. 

3,192. DE CASTRO and ScHLOMANN. Electric batteries. 

3,258. SPOONER (Neveur). Electric switches. 


. CROSSLEY and ATKINSON. Electric ignition for internal combustion 
motors. 

. DE Marg and Fremy. Application of steatite to electrical pur- 
poses as an insulating material. 

. WRIGHT and Reason Manoracturina Co. (LTp.) Metering of 
electricity. 

. MuIRHEAD and Ералв. Recording instruments for electric 
telegraphs. | 

. HEMINGWAY and Согкү. Fusible cutouts for electric installations. 

. MiLLs (Bonnet, Paufique and Linière). Croesings and the like on 

electric tramways, 

WALKER. Electrical terminals. 

. Hunter. Telephone tranemitters. 

. British Тномвох-Носвтох Co. (Ітр.) (Westendrap). Maximum 
indicating devices applicable for measuring electric currents and 
for other purposes. 

8,475. British THomson-Hovuston Co. (Lrp.) (Steinmetz). 
e‘ectric current motive apparatus. 

. CUTTLER. Construction of swivel beads of electric car trollies. 

11,005. Lake (McElroy-Grunow Electric Railways System). Electric rail- 
ways on the third-rail or surface-contact systems. 

. Hewitt. Electric lamps. 

. Rlassk and SENGEISEN. Electrical accumulators. 


Alternating 


12,846, GLASMACHERS and MÜLLER.. Portable electrical safety lamps. 

15,154. Watton. Electric arc lampe. (Date applied for under Inter- 
national Convention, Dec. 21, 1899.) 

13,970. British. Тномвох-Носзтох Co. (Ltp.) (Steinmetz). Armatures 
for dynamo-electric machines. 

13,974, British THomson-Houston Co. (Lrp.) (Lovejoy). Bonds for 


electric railway rails and other conductora, 


COMPANIES' MEETINGS AND REPORTS. 


Dudley, Stourbridge and District Electric Traction 
Co. (Ltd.). 


The nineteenth ordinary general meeting of this Company was held on 
Wednesday, Mr. C. SuiRREFF B. HILTON presiding. 

The SECRETARY (Mr. W. F. Herring) read the notice calliog the 
meeting, and the report and accounts were taken as read. 

The CHAIRMAN said : Gentlemen, our share capital is now fully issued. 
At this time last year it was only £61,870, but eince then we have issued 
8,211 shares to the British Electric Traction Co. in part payment to 
them as contractors, and 19,370 shares were issued under the prospectus 
published in June last, making our total capital £200,000. The 
balance payable to the British Electric Traction Co. is now only small, 
£5,000 odd, as compared with £71,173 last year, and shows that, to 
that extent, the work has been gone on with. The depreciation fund has 
been increased by £1,000, which was placed to it last year; and we next 
come to the profit and loss account, which is appreciably better tban it 
was last year. We brought forward from last year £2,313, and the profit 
for 1900 amounts to £6,900, making together £9,214, and that, after 
paying the preference dividend to December 31 last, leaves £8,511. On 
the other side of the balance-sheet we have the capital outlay on the old 
lines now reconstructed, amounting to £59,156, which is rather more than 
it was last year. On reconstruction of old lines and on light railways, the 
amount is now £159,348, Of that there has been expended during the 
past year £76,059. On the debit side of the profit aud loss account, we find 
that the running expenses have been increased to £8,874, against £4,493 in 
the previous year. This increase is, of course, accounted for to a great 
extent by the opening of the new lines, but it has also been increased by 
the rise in price of fuel, and, therefore, I hope we may look for rather 
better results in that direction during the present year because coal has 


already gone down in price. Maintenance and repairs stand at a slightly 
lower figure. That does not mean that less has really been spent on 
maintenance than in the preceding year, but I thiok we have had fewer 
accidents owing to rather better management. Administration and general 
expenses have gone up a little, which was necessary owing to increased 
business. On the other side, the traffic receipts have increased to £18,290, 
against £11,000 in 1899, and that is due, of course, mainly to the opening of 
the new lines, The Netherton and Cradley Heath line was opened in 
October, and the Kingswinford and Wordsley line in December last. The 
Board have every reason to be satisfied with the re:ult so far 
obtained, and we are expecting during the current year not only to 
keep up those results but to improve upon them. Of course, it has 
affected the traffic on the old line as well, because, as is always 
tbe case when you open new lines, they help as feeders to the 
old ones. Of the balance at our disposal we propose to place £2,000 to 
sinkiog fund and £1,500 to depreciation, bringing this up to £7,579. We 
suggest the payment of a dividend at the rate of 4 per cent. per annum 
and to carry forward £1,906. The Directors have decided to go on with 
the extension of the line running to the Lye, and when this is done we 
hope the end of our capital expenditure will Ъз reached for a time. To 
provide for this additional outlay the Directora propose t» issue a 
further £60,000 of debentures, In every direction, therefore, I think 
that the outlook is favourable for the coming year. I have only one other 
matter to refer to, and tbat is the retirement of Mr. Garcke and 
Mr. Raworth from the Board. It was with great regret that we accepted 
their resignations, but, as many of you are doubtless aware, Mr. Garcke 
and Mr. Raworth have so many engagements of a pressing nature that they 
are quite uvable to keep up with them all. I now move the adoption of 
the report and accounts. 

The motion was carried unanimously, as were resolutions approving of 
the com pany joining the British Electrical Superannuation Fund. 

The retiring directors, Messra. C. A. Edge, H. F. Woodward and J. А. 
Lycett, having been re-elected, and the auditors re-appoiuted, a vote of 
thanks brought the proceedings to a close. 


Blackheath and Greenwich District Electric Light 
Co. (Ltd.). 


At the meeting, held on Wednesday, Sir Joun A. WiLLox, M. P., presided. 

The SECRETARY (Mr. Sidney Н. Webster) having read the notice 
calling the meeting, 

The CHAIRMAN referred to the delay which had occurred in 
the completion of the company’s works; £1, ad been recovered 
from the con'ractors as а consequence. This sum was, however, a 
poor equivalent for the loss of business. Since the company had 
begun to supply current from their own station, in February, 1900, 
the supply had given reasonable satisfaction to consumers. When they 
commenced their consumers numbered 132 with the equivalent of 
5,957 lamps connected. At the close of the past year the number hat 
risen to 342, and the lamps connected to 14,473. This progress still сэп- 
tinuee, as on April 1 the number of lamps connected had further increase 1 
to 16,520, and there were new applicants to the equivalent of 4,907 lamps. 
The company, therefore, in its first year, had no less than 21,500 lamps 
connected or applied for. These figures related almost exclusively to the 
supply of current for illumination ; but there was a hopeful prospect in 
the supply of energy for power. In the Greenwich district there 
were many industrial concerns which would find it convenient and 
economical to take current from the company's station. Some large 
contracts of thia description had been negotiated, and there was every 
reason to anticipate that the company would soon have a good day load 
for power as well as a good night load for light. "This would augment the 
revenue without entailing any material increase in the working charges. 
The area served by the company was very extensive, and building opera- 
tions were in rapid progress. The company's mains passed through good 
residential districts and busy centres of trade. The adoption of the free 
wiring system һай proved advantageous in atira ting consumers, aod 
the board's experience was that once the light was introduced the 
lamps were soon extended beyond the original grant of six free lights. 
As to the finaucial resulta of the company's brief experience, he thought 
that they could not bs deemed unsatisfactory. It was no small achieve- 
ment to come out of the first year's working of an electric light company 
on an even keel. The accounta showed a profit of £144. This result had 
been obtained under very adverse conditions, and he thought they might 
safely reckon that the current year would yield а more substantial margin 
of profit. He moved the aduption of the report and accounts. 

Mr. HENRY W. BOWDEN (managing director) seconded, and, after the 
chairman had replied to a number of questions, ths report was adopted. 


Eastern Extension, Australasia, and China Telegraph 
Co. (Ltd.). 

The report of the directors for the half.year to Dec. 31 last states that 
the gross receipts amounted to £360,889. 53. 2d., against £339,450. 4». 10d. 
for the corresponding half-yesr of 1899. The working expenses, including 
£23,586. 11s. 5d. for maintenance of cables, absorbed £104,640. 3s. 1d., 
aguinst £116,935. бв. 8d., leaving £256,249. 0». 1d. Deducting £5,795 for 
income tax, £6,400 for debenture interest, £525 for donations to Indian 
Famine and Foochow Flood Relief Funds, and £1,500 for a testimonial to 
the late chairman (the Marquis of Tweeddale, K.T.), as recommended by 
the shareholders, leaving the net profit for the half-year £242,029. Os. Id. 
Adding £16,832. 16s, 2d. brought forward, there is an available balance of 
£258,861. 16s. 3d. One quarterly interim dividend of 1j per cent. has 
been paid for the half-year, and it is-now proposed to distribute a like 
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amount on the 25th inst., making, with interim dividends for the first half- 
year, a total of 5 per cent. It is also proposed to pay a bonus of 4s. per 
share (or 2 per cent.), making the distribution for the year 1900 7 per 
cent., and leaving a balance of £146,561. 168. 3d. After deducting £4,880 
to provide the agreed dividend on the new issue of shares, there remains 
£141,481. 16s. 3d., which has been transferred to general reserve, which 
fund has also been credited with the premium of £150,000 received on 
the new issue of shares, and debited with £125,137. 18. 10d., the amount 
of expenditure to date on tbe Cape-Australian cable. 

During the half-year the company, in conjunction with the Great 
Northern Telegraph Co., has constructed land lines between Taku, Tientsin 
and Peking, in connection with the international cables recently established 
by them to the north of Shaoghai. ‘These land lines have been opened to 
the public without any additional charge for telegrams exchanged between 
Europe and China. 

The “standard revenue fixed by the Cape-Australian cable agreement 
for regulating Australasian tariffs having been maintained during 1900, 
further reductions of rates were brought into force on Jan. 1 for telegrams 
exchanged with South Australia, Western Australia, and Tasmania. These 
rates are 3s. 6d. per word for ordinary telegrams and 2s. 6d. per word for 
Government telegrams. The Government of New South Wales has since 
accepted the agreement, and the reduced rates were applied to telegrams 
exchanged with that State as from Feb. 1 last. 

The as. “ Anglia,” with the first section of the Cape-Australian cable 
(Durban-Mauritius), left the Thames for Natal on 29th ult. 

A contract hss been entered into with the Netherlands Indian Govern- 
ment for supplying and laying, on account of that Government, a cable 
between Java and Borneo. The cable is now being manufactured, and is 
ezpected to be laid during the current half-year. 


Indo-European Telegraph Co. (Ltd.). 


The report for 1900 states that the directors are still in negotiation 
with the Imperial German Government for an extension of the company's 
concession. The company has assented to bear its share of a reduction 
in the rate to Indis, which it is expected will be introduced before long. 
The lines of the company continue to work most efficiently, and both the 
Wheatstone and duplex systems continue to give satisfaction. 

The revenue from all sources for the year amounted to £151,643. 11е. 4d, 
compared with £142,343, 4s. 2d. for 1899, an increase of £9,300. 7s. 2d. 
The expenses were: —On commercial and general account £39,531. 19s. 5d., 
on maintenance account (expenses and charges) £38,827. 63. 6d., total 
£78,359. 58. lld. against £74,657. 78. 7d. for 1899, an increase of 
£3,701. 18s. 4d. Deducting the expenses from the total revenue a balance 
remains of £73,284. 5s, 5d., and after deducting income tax (£3,560. 2s. 5d.) 
and taking into account amount from 1899 (£7,692. 12s. 8d.), and aleo a 
repayment by the Persian Government of £17,237. 19s., the balance 
remaining is £94,654. 148. 8d. From this £25,000 has been placed to 
reserve, and deducting this sum, together with interim dividend (£10,625) 
and a provision for deprec ation of securities of £15,C00, a balance remains 
of £44,029. 14е. 8d. The directors propose a dividend for the six months 
ending Dec. 51 of 178. 6d. per share, making, with the dividend already 
paid, 6 per cent., and a bonus of 20a. per share, both tax free, making in all 
10 per cent. for the year, carrying forward £12,154. 14s. 8d. 


BRIGHTON AND ROTTINGDEAN SEASHORE ELECTRIC TRAM ROAD 00,— 
At the meeting on Wednesday (Mr. J. J. Clark, J. P., presiding) the directors, 
in their report, regretted the disappointing result of the year's working, 
mainly due to the fact that in July last it was necessary to close the line 
for repairs for five weeks, The loss involved during this profitable period 
amounted to fully £500. In consequence of this suspension and the large 
amount expended in repairs, the result of last year’s working showed a loss 
of £287. 7s. bd. In August the Corporation served a notice on the company 
requiring the removal of the line within three months to a point 
varying from 125ft. to 250ft. further out to sea in order that 
certain groynes might be extended. The company’s engineer reported 
that this was impossible, and representations to this effect were 
made to the Corporation, but without avail ; and on Feb. 19 the con- 
tractors to the Corporation removed a portion of the rails, without taking 
avy steps to reinstate the line, thus destroying all communication with the 
Brighton terminus. Whether in so doing the Corporation had exceeded 
their power was a question which was having the serious consideration 
of the company’s legal advisers. Mr. Clark said they had hoped that, 
after going to considerable expense in transferring their custom for 
power to the Corporation mains, the saving then made would have 
enabled them to, at ару rate, ehow a small dividend for the 
preference shareholders, besides paying debenture interest. The 
works of the Corporation had undermined the foundations of their 
line, and the company discovered that the line was not sufficiently safe to 
continue running without considerable repairs, which not only cost them 
£200 to £300, but involved the closing of the line for five weeks. He 
maintained that, although the Act of Parliament gave the Corporation the 
right to give the compauy notice to remove their rails to a farther distance 
if the Council required to lengthen their groyner, that power should have 
been exercised reasonably, and it was unreasonable to ask the company to 
do something impossible. More than that, he maintained that the Corpo- 
ration had no right to stop their line and to take up their rails without 
removiog them to the point where the civic body would wish to place them. 
They had no right simply to destroy the line, and, having dove the work 
which they asked the company to do, to charge the company with the cost. 
That was, of course, an important matter, and involved the very existence 
of the company. Consequently the directors had thought it right to con- 
sult their legal advisers. The Corporation had, however, authorised 
Mr. Volk to extend his line to the Brighton boundary, and, so far, he 


(the chairman) acknowledged the Corporation had done something to 
minimise the damage which the shareholders had sustained, because in any 
case they would be able to continue running the car from the boundary of 
Brighton. He did not know what they would do without without 
Mr. Volk, who, he was bound to say, gave а great deal of time aud energy 
to the railway and did his best to assist the company. 


ELMORE’S GERMAN AND AUSTRO-HUNGARIAN METAL OO. (LTD.)— 
The directors' report states that in view of the fact that copper stores and 
book debts show an increase of M.312,388.83 (£15,619), compared with 
the previous year, and as the weekly output averages nearly tons per 
week, more capital is required, and it is proposed to increase the debenture 
stock to £100,000. Of the 5,000 preference shares offered to the share- 
holders last year, 5,606 were taken up, and the balance (1,594) will be 
again offered. The Metall Gesellschaft directors have declared a dividend 
equal to M160,000 (£7,804), from which has to be deducted the amount 
of the balance of charges of the Austrian Company for the year, amounting 
to £4,504. From the balance the directors recommend a dividend of 
5 per cent. (28. per share less tax) on the preference shares, carrying 
forward £208, and a dividend of 1} per cent. (3d. per share) to the ordinary 
shareholders. 


GUILDFORD ELECTRICITY SUPPLY CO. (LTD.)—At the recent annual 
meeting the directors reported that the net revenue showed a deficit, 
caused mainly by the price of coal and by the coal consumption and the 
wages at the company's works being abnormally high owing to the want 
of a sufficient battery of accumulators. A new battery has now been 
provided. The increase in the groes income during 1900 was about 38 per 
cent. over the previous year. The Chairman (Dr. F. R. Russell) said the 
old battery of storage cells was sufficient to keep up the supply duriog 
the night when it was first put in, but was quite inadequate for the 
heavy load which came on two years ago. During last year the coal bill 
amounted to very nearly 4d. per unit, but during the first quarter of the 

resent year that had been reduced to 2d. They had 32 new customers 

t year, and already this year had 14 more. Mr. J. Money Kent said 
want of capital had prevented the board providing the plant which he 
advised should be obtained more than & year ago. If they deducted the 
cost of coal from the total cost of production, the figure would work out 
at 1°83 per unit for all other expenses, which was lower than that of most 
private companies. 


ORIENTAL TELEPHONE AND ELECTRIC ОО. (LTD.)—The report of the 
directors for the year to Dec. 31 states that the revenue account shows a 
credit balance of £15,456. 4s, 5d., including £1,507. 16a. 10d. forward. 
After deducting £4,287. 12s, interim dividend there remains £10,676. 9a. 3d. 
The directors recommend a final dividend of 54 per cent. (tax free), making, 
with the interim, 6 per cent. for the year ; £2,000 is put to reserve, an 
£2,673. 16s. 6d. carried forward. The electric lighting branch of the 
company's businees shows an increased surplus over that obtained in 1839, 
and the current year has opened with a fair amount of business on hand. 
The dividends declared by the Indian subsidiary companies have again 
been 6 per cent. for the year, and substantial sums have been carried 
forward. The Telephone Co. of Egypt (Ltd.) has declared a dividend of 
73 per cent. on its preferred shares, against 6 per cent. in former years, 
and has transferred a considerable sum to reserve for further developing 
the business, The Chiua and Japan Telephone Co. has paid its debenture 
interest and makes fair progress, but the accounta for the past year have 
not yet been presented. А small exchange has been opened at Johore, 
which is in direct communication with the company’s system in Singapore. 
The company has also been granted a licence by the Governnient of India 
to open an exchange at Mandalay. 


p ————————À 1 


NEW COMPANIES, STATUTORY RETURNS, &c. 


— 


ELECTRIC RAILWAY OMNIBUS Lr.) — Registered April 11, with a 
capital of £5,000 in £1 shares, to acquire the business of the Electric 
Railway Omnibus Co., and to carry on the business of omnibus, cab and 
vehicle proprietors, &c., and to deal in olectrical and other vehicles. 

GEORGE LEEK & SONS (LTD.)—Registered April 4, with a capital of 
£3,000 in £10 shares, to carry on at Salford the business of mechanica 
and electrical engineers, metal workers, boiler makers, &c. 


LA COMPANIA DE ALUMBRADO Y FUERZA ELEOTRICA “ HISPANIA." — 
This company has been formed at Carthagena (Spain) to establish a large 
power station and to supply electric energy to the mining undertakiogs © 
in the La Union and Carthagena districts. — 

MAUND AND ROBSON (LTD.)—Registered April 6, with a capital of 
£10,000 in £5 shares, to carry on business as electrical and mechanical 
engineers, contractors, manufacturers of and dealers in railway, tramway, 
electric and other apparatus, generators and accumulators, aud usera and 
suppliera of electricity, &c. The subscribers are A. Maund (electrical 
engineer), W. Н. Robson (electrician), Mrs. L. B. Robson, Mrs, К. Р. Maund, 
J. Graham, J. B. Robb (electrician), and T. Gould | 

PEARSON FIRE ALARM SYNDICATE (RAILWAYS, DOCKS AND SHIP. | 
PING), LTD.—Registered April 11, with a capital of £10,000 in £1 shares, 
to acquire and turn to account patents, licences, inventions, rights, &c. 

VANCOUVER ENGINEERING WORKS (LTD.)—Registered April 4, with 
a capital of £40,000 in £1 shares, to acquire the engineering works 
and business at Vancouver city of Armstrong, Morrison & Co., and to 
carry on the business of marine, hydraulic, electrical, and general engineers, 
boiler makers, &c. 
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WILLIAM WILSON & CO. (LTD.)—Registered April 1, capital £30,000 
in £1 shares, to carry on business of ironmongers, electricians, and engineers 
at Manchester and Middleton. 


CHARING CROSS AND STRAND ELECTRICITY SUPPLY CORPORATION 
(LTD.)—The annual return to March 15 gives the capital as £800,000, in 
£5 shares (80,000 preference), of which 50,000 preference and 50,000 ordi- 
nary have been taken up. No mortgages or charges to date of return, but 
the company has just made an issue of £250,000 4 per cent. debenture stock. 


CHELSEA ELECTRICITY SUPPLY CO. (LTD.)—The annual return to 
March 20 has been filed. The capital is £400,500, in 74,000 ordinary and 
6,000 preference shares of £5 each and 500 founders’ shares of £1 each, of 
which 44,436 ordinary, 6,000 preference and 500 founders' shares have been 
taken up. £5 per share has been called up on 28,145 ordinary and 6,000 
preference, and £2 per share on 9,627 ordinary shares. £189,969 has 
been received; 6,666 ordinary aud 500 founders’ shares are considered 
as fully paid. Mortgages and charges: £150,000 debenture stock and 
£88,000 buildings. 


CRYSTAL PALACE DISTRICT ELECTRIC SUPPLY CO. (LTD.)—The 
annual return to March 28 gives the capital as £75,000 in £1 shares, 
47,859 taken up. £l per share has been called up and paid on 2,859. 
45,000 shares are considered as fully paid. Mortgages and charges £50,000. 


W. T. HENLEY’S TELEGRAPH WORKS CO. (LTD.) — According to the 
annual return to March 14, the capital is £100,000 in 40,000 preference 
and 40,000 ordinary shares of £5 each, of which 55,000 preference and 
55,000 ordinary have been taken up. £5 per share has been called up on 
55,000 preference and 29,000 ordinary. £30,000 is considered as paid 
on 6,000 ordinary shares. Mortgages and charges £50,000, less £950 
transferred to trustees, 


NATIONAL TELEPHONE CO. (LTD.)—The annual return to March 7 
gives the capita: as £6,000,000 in 15,000 first and 15,000 second preference 
ahares of £10 each, and 250,000 third preference and 890,000 ordinary 
. Shares of £5 each. All the first, second, and third preference and 590,000 
ordinary shares have been taken up. £10 per share has been called up on 
the firat and second preference and £5 per share on 221,716 third 
preference and 545,587 ordinary shares. £363,485 is considered as paid 
on 44,413 ordinary aud 28,294 third preference shares. Mortgages and 
charges, £2,500,000. 

WESTMINSTER ELECTRIC SUPPLY CORPORATION (LTD.)—According 
to the annual return to March 13 the capital is £550,000 in £5 shares, 
109,520 of which have been taken up. Mortgages and charges, £250,000. 

YORKSHIRE ELECTRIC POWER SYNDICATE (LTD.)—In the annual 
return to March 7 the capital is given as £10,000 in £100 shares, all taken 
up. £35 has been called up on each share, and £3,506 has been received. 
No mortgages or charpes. 


CITY NOTES. 


[= — 


MEMORANDA.— Bank rate 4 per ceut. (since Feb. 21, 1901). Price of silver 
279d. per oz. (April 18). Consols (2$ per cent.) 95 5-956 for money, 
951—951] for account; 24 per cent. 954—96 (April 18). Consols Pay 
Day, May 5; Stocks and Shares Continuation Days, April 24 and May 13. 
Ticket Days, April 2b and May 14; Pay Days, April 26 and May 15; 
Mining Share Carry-over Days, April 25 and May 11.. 


AFRICAN DIRECT TELEGRAPH CO. (LTD.)—The tenth drawing of this 
company's 4 per cent. mortgage debentures (146 in number) will take 
place on May 1 at noon at the offices of the company, Winchester House, 
Old Broad-street, London, E.C. 


CALCUTTA TRAMWAYS CO. (LTD.)—The directors“ report for 1900 
states that for the first half of the year the work of reconstruction con- 
tinued to prejudicially affect the receipts, but during the second half, when 
reconstruction was complete on most of the lines, the traffic began] to 
show a very satisfactory expansion, which is well maintained. The elec- 
trical equipment of the system is proceeding rapidly, and much of the 
plant is already oa the spot. The directors will shortly issue the remaining 
£100,000 41 per cent. debenture stock. 


DEUTSCH -ATLANTISCHE TELEGRAPHEN GESELLSCHAFT.— The opera- 
tions of this company during 1900 resulted in receipts of £15,351 from 
interest aud £29.579 from cable tratli», making a total of £52,130, 
including the balance from the previous year. After meeting expenses 
and providing for depreciation and renewal funds, there remains a net 
profit of £28,089, of which it is proposed to distribute a dividend at the 
rate of 2 per cent. per annum (absorbing £20,916), the balance being placed 
to reserve and the next account. There have been two interruptions on 
the company's lines during the present year. 


GREAT NORTHERN TELEGRAPH CO. (LTD.)—With a balance forward 
from 1899 of £64,519. 10s. 1d., the total receipts for the year 1900 of this 
company were £616,564. 8s. 1d. "The total expenses were £97,097. 3s. 1d. 
An interim dividend of 10s. per share has already been paid, and it is now 
proposed to declare a final dividend of £1 per share (making 15 per cent. 
for the year). £166,656. 13s. 4d. is placed to reserve and renewal funds, 
£55,555. 11s, 1d. to renewal fund for cable steamers, £5,555. 118, 1d. to 
staff pension fund, and the balance forward is £64,089. 9a. 6d. 


GENERAL ELECTRIC СО. (U.8.A.) —The statement of affairs for the year 
ended Jan. 51 shows that the profits (including $419,000 from sale of 
securities’, after deducting all patent and miscellaneous expenses and 


allowances for depreciation and losses, were $6,244,000, an increase of 
$765,000 over the previous year :— 


EXPENSES. EARNINGS. 

Cost of goods sold, Balance, Jan. 51, 1900.. $2,353,000 
including expenses, Sales TER 783, 
taxes, xc $23,586,000 | Royalties and sundry 

Debenture interest 240,000 | profits 298,000 

Dividends on common Interest and dividends 
and preferred stocks. — 1,728,000 received on bonds and 

Balance, Jan. 51, 1901.. 6,628,009 stock owned............ 232,000 

Discounts 97,000 
Profits on sales of stocks 
апа bonds ............ 419,000 
$32,182,000 | $32,182,000 


NORTH STAFFORDSHIRE TRAMWAYS CO. (LTD.) —The directora’ report 
for 1900 states that during the past year the expenditure on electrical 
equipment, permanent way, depót, &c., amounted to £14,518. 13e. 34. 
The profit from the rental of the lines, after payment of debenture 
interest, is £4,858. 33., which, added to £12. 11s. 2d. from last account, 
makes £4,870. 14s. 2d. The dividends on the 6 per cent. preference 
shares is recommended and 5 per cent. on the ordinary shares, £70. 14s. 2d. 
being carried forward. The lines are being worked by the Potteries 
Electric Traction Co. under the terms of the agreement sanctioned by the 
shareholders at the last general meeting. 


STOCK EXCHANGE NOTICES.—The Stock Exchange cemmittee has 
appointed May 2 as a special settling day in the further issue of 10,000 
ordinary £10 fully-paid shares (Nos. 60,001 to 70,000) of the City and 
Sowh London Railway Co. (Ltd.), and has ordered the same, as well as 
£120,000 5 per cent. second debenture stock (in lieu of provisional certi- 
ficates now quoted) and 100,000 £5 fully-paid ordinary shares (Nos. 1 to 
100,000) of the Buenos Ayres and Belgrano Electric Trumways Co. (Ltd.), 
21,000 ordinary £5 fully-paid shares (Nos. 1 to 21,000) and £90,000 4 per 
cent. debenture stock of the Kensington and Knightsbridge Electric Lighting 
Co. (Ltd.), and the further issue of £26,991 4 per cent. debenture stock of 
the Aensington and Knightsbridge Electric Lighting Co. (Ltd.) and the 
Notting Hill Electric Lighting Co. (Ltd.) to be quoted in the official list. 
The committee has also been asked to appoint, a special settling day in 
and to grant a quotation to 18,000 5 per cent. cumulative preference £10 
fully-paid shares (Nos. 7,001 to 25,000) and £150,000 4 per cent. firat 
mortgage debenture stock of the General Electric Co., 190), (Ltd.), and to 
allow £100,000 5 рег cent. second debenture stock (in lieu of the provisional 
certificates now quoted) of the Edison and Swan United Electric Liyht Co. 
( Ltd.) and the further issue of 2,200 ordinary £10 fully-paid shares (Nos. 
10,001 to 12,200) of the Notliny Hill Electric Lighting Co. (Ltd.) to ba 
quotea in the official list. 


SUBMARINE CABLES TRUST.—Tenders are invited from holders of 
certificates to be redeemed out of surplus income accrued to 15th inst, 
at a price not to exceed £120 per certificate. Certificate-holders desirous 
of surrendering their certificates should communicate at once with the 
secretary, Mr. Siduey Collett. 

Thirty certificates of the trust will be redeemed by а drawiug to take 
place on Friday next (April 26), at noon, at the offices, Winchester House, 
Old Broad-street, London, E.C. 


-—— — — 


ELECTRIO TRAMWAY AND RAILWAY TRAPFIO RECEIPTS. 


Line. Week g Ino. | No. | 3 
ended E or Dec. | weeks доба ово. 
19000 £ & £ £ 
Aberdeen Corporation...| Apl. 16 633 |+ 12) 45! 29860 |+ 3,538 
Birmingham Tramways| , 15 4,846|+ 591 14 57,476 |+ 1,542 
Blackburn Corporation. | „„ 12 688 '+ 192 15 6,510 + 880 
Blackpool Corporation... „ 11 1,092 1+ 900 t2 1,242 |+ 882 
Blackpool and Fleetwood E 13 706 ＋ 218! 15 2973 '+ 206 
Bolton Corporation ...... „„ 14 1,471;+ 135 2 353171 |+ 817 
Bradford Corporation. n^ oe : Р - 
Brisbane Trams ......... TM " 
*Bristol Trams & iage „ 12 9050 + 2,016, 14 55,941 716,592 
Buenos Ayres & o! Маг. 17 2,790 7 423 i 1885 |+ 4,762 
Carlisle Trams. Co. ...... Apl. 13 29 ; 2 
Central London Railway „„ 15 6,652 15 91,54] гае 
City & South London Ry. „ 14 | 1,946 | + 787 15 30,090 pu 
Cork Elec. Trams .. „ 11 458 1+ 89, 14 5,060 1+ 583 
Dover Corporation. .. „ 13 2521+ 40 2 475 + 105 
Dublin & Lucan Rly, ..| „ 13 157/+ 41 15 1176 + 182 
Dublin United . .. 12, 3,825 — 169] 15 57,5290 , 651 
Dublin Southern Dist... „ 12 1, 215 45] 15 10,982] 
Dundee Corporation ius = Morc 
„Glasgow Corporation. „ 13 | 8,790'— 239 15 12519 1,048 
Halifax Corporation...... 925 Vus TN ET zia а 
*Huddersfield Corpn. .., „ 13 | 1,024 + 331) 2. 1,775 + 489 
Нш Со ration m.o | „ 19 | 1,739;+ 550| 41| 59,923 |+ 32,070 
*Liverpool Corporation.. „ 6 3, 605 7 1,401] 14 110,338 |+ 15,851 
Liverpool Overhead Rly! „‚ 14 1,871 7 510 A 975 + 1.879 
Ferth Elec. Trams 12 925 ＋ 535 ; ae 
Portsmouth Corporation à 15 724 — 102... |  .. ess 
*Sheffeld Tramway. . „ 14 | 5670 |+1,619| 15 43,479 15902 
бс м ы ЖО МЕ ĩ сч и dp sie 


* Partly electricai. t Minus 3 days. 
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ELECTRICAL COMPANIES' SHARE LIST. | 
ovxr | Last Previous Price RATE PER Busness Dorn 
ахёшхт | Ам Wzxzx's Рвтож, Wedaesday, _Окхт. Огттринр Don. Duro WEEK 
* — ОР Drvi ЦАНЕ t APR, 102 Apr. 17. ' YIELDED, Ехргмо APR. 17, 
SHARE. | DEND. | 
ELECTRICITY SUPPLY COMPANIES. | 441 Highest | Lowest 
| Ы 4 * DI .. 290 
. 5 "ckh'th & Gr'nw'ch D'st'ct Elec. Lt.Ord.(fally pd. ш - ө 
2100000 Btock 83/2 Ex B04 Ist Deb. Stock Prv. Certs, бө & con.) 70 75 5 iP 4 17 А ow s 2 
6,000] 10 | 120 | Bournemouth and Poole Elec. Suppl een] ИО 1% i Bm ITO s 10] — 
6,000 10 4/6 Do. 4% per Cent. Camulative Prof” 1 А-А * 17 7 2 з Ж: 
470,0 Stock 4} Do, 44 per Cent. Debenture Stock (red.) . Ве. ы ; H $12 9 e * “з 
19,661 5 3/6 | Brompton & Kensington Elec. Supply Ота.......... { 0 0 | Marchand ber 83 > 
15000] 6 | 3/6 | Do. 7 per Cent. Preferenee eig н в ч а Septem У ; 
1/6 tta Elec. Supply Ordinary paid) ..„...... е n A " 
80:000 5 4/9 Obaring we & Štrand оогону Ва iy paid) ber org. : "7 - g^ r " 0 February = August of 7 
50,000 5 2/3 per ent re erence "nm ЕСЕГЕ Б di 51 61 1 8 0 See ese diù ... 
El 0 ity Supply Ordinary . ... i | onem 2 à 
1 во 407 hola Hie 4h ces er Cond г чк бант Stock (red.) .. өы! 109 118 ice e : m 4 em үт — T a р 
1,200,000 | $1,000 57 | Ohicago Rainn le Mort. 57 80 yr.Gold Bonda(red.)... 100 110 10 ц | Apell and October... 2s ^ 
BEI "10 8/0 | Oity of London Electric Lighting Ord. . . .. 7 8 81 9 1 ugus ге 
о 10 6% b. 6 per Cent. Cumulative Prof. . .. 12 13 12 — 13 412 4  JanuaryandJuly...|  .. M 
Pepe Btock 52 |* Do.  5perOent.Debenture Stock (red.) . . . 121 196 121 ae 4 0 Jans and December... з ra 
£200,000 | Stock у Do, 43% 2nd Deb. Stock Certs. (all pd.) . 101 103 101 3 M — | — 
40,000 10 4/0 Oounty of London and Brush Prov. Ordinary. 20 8А ^ T 12 5 0 March and September 12 — 
20,000 10 6/0 Do. 6 per Cent. Cumulative Preference... xd 114 + 26 tee 412 7 $ Ж е 
£300,000 Btock 44% Do, 447 Dob. Stock (all pd. ) (red. ) sts.. of 8 ш? 5 5$ 8 12 9 "T oe ve 
10,200 5 40 | Folkestone Electricity Supply Co. Ordinary ... . xd 5 el 7 н 218 8 к E. ou © Be 
11,000 5 13 | Hove Electric Lighting Ordinary ...... .... . . . xd 7 t 10 111 111 4 эө s s. 
21.000 5 107 | Kensington and pnlghsabridge Or Ordinary... T A 12 el - 4 2 7 | January and July. si n 
10,000 5 62 Do. 6 per Cant. lat Pre e 7 3 A | ә : - 
£90,100 | Stock Las Do. _ 4% Deb, Stock (red.). , (Deb. Stk. (red.) et 1 + 1 : Bi a 5 . 2 
£100,000 | Stock 4% | Kenstn.& Kngtbg.Co.& Notting Hill Co.(Jt.Stck.)4% 101 103 101 - 5 a 55 
110,000 8 London Blectric Sapply Ordinary — —" s d af it 613 4 S 4 m 
5 3/0 Do, per Preference 101 310 3 Маг. Ј Sept.,Deo. 25 2 
4250 Btoc t. Ist Mortgage Debentures 93 101 98 | 
c Tj % РАА ace Bois oe COPE CHE ROR eee tee bee, a ni n P 10 4 * 0 | Аргїї апа Ph ber. 124 dn 
Sox | Stock | dy po. 4k por Gent Doi Stock Firat Mortgage’. 10 U3 | nO Из |3198 JuneandDewmbe.| T | X 
17250000 Stock 847 : per Cent. Mort. Deb. Рек ( E „„ 97 100 97 100 310 5 Mau. ^^ 2 2 
6,452 10 8/0 Ети ail Bloctric Gedinary,. N 16 ы at : i ii F P s 
10,000 5 5/0 EU UE Ordinary . Т ТОСТ i 12 0 0 | з вее | m 
Rand NA a a ic cccccisscensve DIDI А пагу zr | uL 
4135000 Btock 5% River Plate El. lit. & Tp otn, Lid. 57 lstMor.Deb... 65 75 eT a 312 9 —— ө — 
15, $100 $2' | Royal Electric Oenpany a Montreal Shares — үө 180 ү” s Е Ч s а А E 
* e 4 Oent. lat Mortgage Debentures ... : а 3 
445750 + OAK | St. James: Land Pall Mail Косьо Ordinary , 133 Pu 11 14 222 | February and August "iL | ui 
20,000 5 3/6 Do. 7 per Cent. Preference . . . . .. .. . bo. 84 3 84 9 $5 4 "UM S ies 
£150,000 Stock | 29/0 Do. 34 per Cent. Debenture Stock (red. i — 93 101 98 101 ке RE * 
13, 5 „| Smithfleld Markets Rlectrio Supply Ordinary. wa AN. 284 FW Ж РУЛ “ = 2 
£50,000 | Stock 4% Do. 4% Debentures ip л el y^ Si 2 P 5 
65,000 5 on South London Elect c Supply Ordinary. e ч ә ber 12 11!5 
109,518 5 5/6 | Westminster Electric Supply Ordinary  ....... | lj 12 111 12% 4 4 0 | Marchand Septem i 1 
ELECTRIC RAILWAYS, TRAMWAYS, &o. 
А 1 1% 
260,007 5 2/0 | Anglo-Argentine Shares (1 to 260,0 1 — TET EL Al f E M. i " lo April and October... Ah M 
£230,000 Stock в" Do. Permanent 695 Deb. Stock .. — 123 128 123 55 : e d: ө; = 
20,000 10 4 ^1 Barcelona Tramways Ordinary Ten L o 10 5 0 0 эх ne Ed 
10,000 10 5 0 Do. 5 3% Cumulative Preference .................. Zr 96 101 500 * za зл 
25 5 Do. , Debentures ...... in К EE 2 
Errr e 88 4 / Do. me 5 Debenture Stock (red, у ; 92 97 : = : see 143 = 
15,0'0 10 9u | Blackpool and Fleetwood Tramways . 14 15 p ЕА 79 ж, m 
75,000 5 | Brisbane Electric Trains, Investment Ord.. бааз сиба 2} 3 | ID T T 
75,600 5 P Do. 47 Cum. Prel. рени ——' . oj x ao Fois "^ i 100 9) 
І ос р Deb. Prov. Certs. .. өөө : 4 : 194 zoi их 
2499000 Xx Shy Bristol i 8 and Oarriage oni he 10 iol lo 105 з 13 i 3 — = X» 
£100'000 | во 1; c-r Genk c eed е 14 118 ui, 8 18 8 5 | February and August — .. so 
^ ° 6 7 в 7 & set ө ө 
4% 10 | Uo | ре R teers ere di. ee 3 | Мау and November | — : 
Penes 40 1055 Do. 449% lat Mort. Debs... „.......... e 10076 75 ^ 127 1025 : > : = 15# 15/4 
„% 2) | Ae | ЖШ ] AA .. 1j | 12 13 | 412 4 | February and August Bi ge 
$350,000 | Stock 5% Do. s per Cent. Perpetual Dabentures ..... | 119 122 пэ 122 +20 үн = e 
100,000 5 4 Buenos Ayres & Belgrano Ordinary vasa gia ә 1j ] - . T É 
„000 5 3/0 Do, 6% A“ Qum. Pref. ......... i 5 53 5t б 5 4 1 iy '1 ii 
27,500 | 5 i Do. «p» ПЕСЕН III [IIl] LIII EET] iM" 105 ы io? 4 13° 8 езе 105. 606 
£320 53 Do. 5 per Cent. Debentures Svid eee : T 
0 |. 25 Do. 52 2nd Deb. Stk Prov. Curia: [5 ШЕ 96 99 90 #9 618 ө 5 6. 
31,410 10 20 | Calcutta Trams. (Nos. 1 to 400,000)... 10% 113 10 11} . i» 151 : 
£250,000! 100 ч Do. 4% 1st Deb, Stock (Red) .. e| HE wa e^ 017 " x 1; ae 
206297 | 10 | 56 | Oehtral Londor QUEEN nee йоны E wn / ee е НЫ Ж OA 
40.000 Б 29 | Guß, of Birmingham Teams, Co. В % Cum. Pref... 29 "s inn can 08 : in 3 es я = 
T | "m Mort. Debs. ..... Mw 
£855,000 Stock TU ouy ana бош Lando Railway € Ооп. Ordinary 2 Gr e 210 0 DE лон Б; * 
& 2 N 22 50 to 60 eee see a. . 
150,000 Stock 54 Do. Spee tk Perpetual Preference (1901) ..| 132. 137 158 B A р M. sr * E 
5244,31 Stock | 4? | po OR OGL . Porpotaal Debenture .... - .| li3 117 113 l3 3 9 0 | May and November .. 2 2 
60,000 | 10 6/0 | Dublin United Trams. (1896) Ltd. r Ordinary .. a 13 14 13 14 - Y о a A do 
59,987 10 | €/0 | Do, 6 per Cent. Preference . . . 15 16 15 16 cos ө 
000 | 100. 11. 7*4 Do. 34 per Cent, Mort. Doha. (red. * ud 93 1103 95 102 >а See i 
0.000 | E] 5: | Dadley, Stourbridge & District Elec. Tracti'n. Pret. 54 6i d ee * р, 
20,000 | 5 .. | Electric Lgt. & Traction of Australia 6% Cum. Pret. Val. n 2 312 s | March and September а 
20,000 10 74% |tlmperial Tramways Ordinary. AE E УР d E IN 14 m $155 87 rel 
y ө ca. ТТТ Sai 
&120/000 stock у, [ Do; di per Cent. E MR 112 111 12 114 3 18 l1 January and o a s 
30,000 10 178° | Kidderminster & District E. L. & Trot'n % Pref, * р ji^ Los February and August ^ m 
37,500 10 33% | Liverpool Overhead Railway нас a ——. — 53 „ͤ 73 : з" 3 3 15 6 | om — 
10,000 10 57% Do. брег Cent. Preference ........... ee 13 13} 13 133 T and joy " 
£125,000 | Stock 47 Do.  4per Cent. Debentare ..... 102 101 12 10 317 2 | January — — ! 
$350,000 $1,000 57 London Street Rly. (Ont.) Lst Mrt. 5% Dbs. (red. * 100 102 100 102 418 0 m 2 err 
398,744 Stock 3/4 Lond. Utd..Trams.4 7 1st Mt. Db.Stk. Prv.Crta. (Up) 102 101 101 104 * 5 - « - 
£60,000| 100 5% | Montreal Str't R'lw'yst'rl'g5 7 Mort. De! .(1903) . 102 103 102 104 416 2 e ЕС = 
£140,000| 10 | 44% Do. Sterling 447 Debentures (1922) .......... . | 102 104 102 104 467 Mo — — 
24,000 5 | .. | New General Traction Ordinary .... „ 3l 21 3l 3 are - l 2 * 
50,000 5 6/0 | Do. 6 per Vent. Cumulative Preference — 42 ôt 44 5 0 0 € — . S = 
4,000 10 | үк Oldham, Ashton and Hyde Elec, Tramway Une: — „ oe et ye s 
ми do | So ганебна g Oraa oaa] n "m | n "nm аша | m | Г 
Potteries Electric Traction DAP y .....,..2о00.-0006 5 
30:000 10 | on ч Do. p per Cent. Cumulative Preference...» 10 11 10 11 #1011 | February and Augus' ` vd | s 
£135.000 | Stock | 87/0 Do. 4% por Cent. Dobenturo Stock... . 107 109 17 109 - р : Janyund УЙМЕ ШЕ... € 
£540,000 | Stock 37 Waterloo aud City Ordinary Ке РНЕ с pone TT 94 7 91 7 ^ 
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ELEOTRIOAL OOMPANIES' SHARE LIST, 


PRESENT ae Prxvious Price RATE PER Buss Dora 
* er NAME. Wzaxx's Prior, | Wedaesday,|  Oxwr. Drymm Dux, Ровно WIEN 
$ DEND. APR. 10. Apr. 17. | Yune. Еншнхо APA. 17 
TELEGRAPHS. £s. Highest | Lowest 
896,900 100 4% African Direct Telegraph 4% Mort. Deb. (red.) ...... 98 102 99 102 818 6 | January and — ove — 
25,000 10 „>. Amazon Telegra j5.o0o55e000B*00400» 0000840020» 09000 etteuccetces oe = өң soe June and Decem eos eee 
4110, 700 100 57 Do, 5 t. Debentures СЕО ООСО :5 65 55 65 eee oon oe 
£822,720 Btock 15, 0 lo. Am QBU....0a:00004-2000020090 029089 98000094000 vee & 1 51 t4 50 53 5 17 11 Fob., May,. Aug., Nov. өөө ooo 
28,088,640 Stock | 30/0 r e 04 93 6 5 0 » 9 9 į 95 
83,088,640 Stock 5/0 Do. Deferred TID PR ee 525599 * 81 81 8} 81 2 i7 2 9? 8j v 
18,888,300 9100 5164 | Commercial Cable Capital ИОК. cama иу RSS 10 170 100 170 4 14 2 Jan., Apr., Jaly, Oct. ^ 
&$1,741.039 | Stock 4% |* Do. z per Cent, Debenture Stock . . . . 101 103 100. 102 818 5 „ 1021 101 
16,000 10 5/0 Cuba Submarine Ordinary ТҮ л ҮЛ 74 8} 7% 81 6 9 5 February and August ге =.. 
6,000 10 10/0 Do. Preference 10 per Cant. .........»| 16 17 16 17 517 8 — e 
13,000 5 2/0 | Direct Spanish Ordinary «ccr és з 4 E “4 5 0 0 | AprilandOoctober...| 2} 4 
6,000 5 5/0 Do, 10 per Cent. Oumulative Preference naive a 10 9 10 5.0 0 ae - 
630,000 50 447 Do. 4% por Cent. Debentures . . .. . . , 100% 104% 100% 1047 46 7 January and. эзе. d — ini 
60,710 20 8/0 | Direct United States Cable ... 91 lot 92 19 616 7 Jan., Apr., July, Oot. UN — 
4108, 300 100 44% | Direct West India Cable 44% Bg. Dh. "(within Nos || 99 102 99 102 4 8 3 | June and December » — 
44, 000.000 Stock 25/0 | Eastern Ordinary ............ ^» [to 1, 200) (red.) xd 143 148 140 145 416 7 Jan., Apr., July, Oot. 142] 141 
£1,826,888 | Stock 17/6 Do. Zz per per Oik. Preference Stock ss.. xd 92 95 91 9 814 6 i 5 
41, 42,268 Stock 4% |* Do. 4 per Cent. Mort. Deb. Stock (red.) ...... 113 117 113 117 3 9 0 May And November. 115$ 115 
250,000 10 2/6 | Eastern Extension ....,.... 14) 143 иь id 41411 Jan., Apr., July, Oct. 4] EN 
50,000 10 А D. (Nos. 250,00160300,000)28ра la" d at é3pm,ail pa 131 14 131 141 be 1312 13} 
320,000 Stock 4% Do. 4 per Cent. Debenture Stock. ..... li 116 li 115 з 9 3 February and August - - 
£300,000 100 4% |*Eastern and 8. African 4% Mort. Deb., 1909..,. "Xy £ 9) 102 99 102 318 3 er August one ose 
6200, 000 2⁵ 47 Do. 4 per Oent. Mauritius Sub. Debs. (red. 10!2 1017 101% 104% 817 8 | May and November .. p Ф 
180,227 10 1/9 | Globe Telegraph ВОЙ ЕО" сенен әдә 9 151 91 10} 5 2 5 Jan., Apr., July, Oot. 10] 3 
180,042 10 8/0 Do. 6 per Cont. Preference e 4 ccs. 14 15 144 15 313 8 „ А 14 1 
150,000 10 5/0 | Great Northern of Оор penhagen - eres A M $3 85 311 5 | January and July... рЫ 
882,000 100 44% | Halifax& Bermuda Cable 43) 1st Mort. Dab. (wthuNos 99 103 - 99 - 103 4 9 1 | June and December - oes 
17,000 25 12/6 | Т1їйайо-Епгорөап..................... il ogy (rod. 46 £0 45 49 5 2 0 | May and November 46 on 
#100,000 100 6% | London Platino-Brazilian 6 per Oent, Debs., 1904... 103 106 103 106 513 2 | March and September vee - 
4100, 000 100 47 Pacific & European Tel. 4% Guar. "iem (re) Кее 99 102 99 102 818 5 | June and December... - - 
11,839 3 4/0 Reuter’s Pee UEP IEEE et er ier | 74 2. 74 8% 4 14 1 April and Ootober. . 7} oe 
3,381 |8100 Oeri.| 6% Submarine Oables Trust... ЖЕКЕ ен ЧЕРНИ ЕДИ em Ed 121 122 121 123 415 3 во m eta - 
15,609 10/0 eee Weat African Telegraph rr 2% 3} 2 | 3 4 9 3 December and Jul see eee see 
£171,100 100 6% |* Do. брег Oent. Debentures (red. Рс UP. Б. 97 100 5 0 0 | Marchand €— ev oe 
30,008 N ... West Coast of America... т л er „ „„6% i i i 1 „оо өө eee 
#150,000 100 4% |* Do. 4 per Cent. Debontures . e. 99 102 93 102 813 6 22 and Jul „ 
88,821 10 ed. West India and Panama eee Е 0000850 i i $ ee May and N om Li dd „ 
84,563 10 6/0 Do. 0 per Qent, Ist Preference . en 6 T 6 7 811 6 » €3 6,5 
4,069 10 6/0 Do, s per Cent. 2nd Preference .......... + 5 7 5 7 8 11 6 - ove | 
£80,000 100 52 |+ Do. брег -— Debentures ......4».....| 208 106 103 106 411 4 A md „ё —2 | 
207,980 10 3/0 , Western Tere h (late Br zili n Submarine) . . 15] 14] 131 l4] 418 3 tars Ta сири 144 134 
875,000 100 5% t. Debs. (2nd Series, 1906) ...... 101 104 101 104 416 2 - m | 
£348,777 | Stock 4% De. ‘ per Cent, Deb. Stock (red.) ............| 102 105 102 106 316 2 — — ө 
TELEPHONES. 
44,000 £5 4/0 | Ohili Telephone (fully pad) . . . . ee 3 34 8 34 5 14 4 August . . sł} - 
424,85C 10 3% | Consolidated Telephone Con. and MORS: MI I WR 2/3 2/9 2/3 2/9 10 18 2 | April and October.,,... — on 
72,680 1 314 | Monte Video Telephone Ordinary e c sesse ое: t : 6 0 0 | November e >= ^ 
1/0 Do. брег Cent. Preference .............«« 0 1s. 1 1 5 0 0 » E — 
/ аса баа ҮЙ | 33 3 3i з 9 2 | February and August 35 — 
6/0 Do. s per Cent. Cumulative Ist Preference .. | 11 13 11 15 112 4 z » et „ 
6/0 Do. s per Cent. Oumulative 2nd Preference ... 10 12 10 12 5 0 0 E » e 
2/6 Do. s per Oent. Non-Oumulative 3rd Pref. . 4i 41 sł 4t 611-1 » " E 
4 |+ Do,  Debenture Stock & per Cent. (zoa, Jun 90 93 8) 92 3 16 1l | June and December ... — * 
47 Do.  4per Cent. ene Stock (red (ed „. 99 95 #8 12358 — 95 sa 
0 Oriental... "ТҮГЕЛ, 999 ss00Qsv2749*98*947*29090:02408-** 900 „%% { 13 A 14 53 9 April and Ooctober...... ooo oe 
2/6 United Riv Plate . — - 41 5 4¢ 5 7 0 0 Jul SOC ee ыл О eee ... 
2/6 Do, 5 Oamalative Pret... TEETAR 4i 5i 4} 5} | 415 3 June and December e — 
5% |+ Do. b per Oent. Debenture Stock (red. 103 106 10s 10 414 9 June and December,..| 103 E 
ELECTRIC MANUFACTURING &o. COMPANIES. 
6d. | Alliance Electrical Co. 5% Cum. Pref. ea . e $ { 4 i 5 14 3 A on ө 
7}d. | Aron Electricity Meter 6% Опт. Pref. . . sss- 1 1 i | 617 2 | MarchandBeptember| .. — 
eee British Electric Works Oo, Ordinary ИЛЛА ЖЕТТ? s $a 74 c soe eee . ... 
ы Do. брег Oent. Cumulative ноа Ya fe 14s - - one ө 
X Do. First Mortgage Debentures  ....54.......... 85 90 85 90 5 0 0 eee ose 
10/0 | British Insulated Wire Ordinary. . e 10 11 10 11 616 4 | July and. February ө 
8/0 Do. 6 per Cent. Preference .....,...... өөө рй өзу 5 61 , d 61 418 0 | January and July... ee - 
3/0 | British Westinghouse 6% 3 | 4 5 5 воо 41 - 
2,0 Brush Electrical Engineering .. oe 20*20000* E. 1 li 1g 13 ae See j September ТТТ ЛЕТ 1# ij 
eee Do. £l paid: ИТҮ seed „„ ТТ „ XL 256 27 pe. 
1/2] me Sper ok Dy Pref, Non-Oum. . xd 2 2} 2 21 568 " 21 2/5 
ee о. ё ра m ... eee ace 2 oe эз 
44% Do, 4 per Cent. Perpetual lat Deb. Book ..] 103 108 103 108 4 3 2 | Marchand Seotember T on 
15 Do. Perpetual 2nd Debenture Stock . seal, 101 103 101 103 4 7 Б | January and July... vee - 
5/0 | Oallender's Cable Construction Ord. . 16 15 16 4 13 9 „ " — e 
2/6 Do. ö per Cent. Cumulative Preference... 5% 6 54 6 43 4 Ре ч 51i © 
44% Do. 4% per Cent. lst Mortgage Deb. pe Y zu ME. RIS 109 113 31919 | November and May. € 
0/93 | Oastner-Keliner Alkali Co. (fully раїй)................. 1 14 i 1} 7 2 8 ons > — 
447, ро. 44% First Mort. Deb. (red.) 95 98 £5 95 412 0 — zm E 
0/71 Ohadburn'& Ship Telegra 2h Ordinary CELIT ELIT? ELLET 1 1 8 10 0 March 999524004 »*07*9900Q.7* oon ee 
0/71 Do. 6 per Cent. Oumulative Preference. 14 14 5 6 R ees — — 
000 1/9} Orompton and Co. (Nos. 1 to 64,009) .. "5 3 4 3 1 512 7 | January and July. 3l — 
£100,000 100 5% |* Do. er Cent. First Mortgage Deb. (red. )- 10 103 100 108 417 6 РА m - ө 
60,000 1 0/71 | Davis and T mmins 6 per Cent. Cum. Pref, e" i 1 } 1 воо ous - e 
99,261 5 1/6 | Edison & Swan United (“ A” Shares) (83 paid) 2 1% 2 14 2 9 0 0 | February and August e — 
17,139 5 2/6 Ро. CRB DBA) eem кы даайы NOLO 3 4 3 4 61?! 3 ” ” EL ove 
£344,023 | Stock 47 Do.  4per Cent. Mortgage Deb. Stock (red.) 87 8) 87 8) 4 9 6 | June and December... — - 
4100,00 Stock 5% Do. 5% 2nd Deb. Standing Prv. Cts. (all pd) 91 93 84 gs Б 9 0 - — — 
35,500 5 26 азайа в Electricitv Corporation Ord. ........ T 4} ot 5 5k 714 7 | Half-yearly . e 6e ave ove 
13,363 5 Р Do. Cumulative Preference... "PME А 54 6 51 6 one | 4 — s. 
£120,000 | Stock | 447 Do. 4} per Cent. First Mort. Deb. (red. Ж 103 106 103 106 4 5 1 өө 10.# - 
112,100 2 1/2; | Blectric ConstructionCo. (Limited) . . . . 12 23 11 21 5 6 8 | January and July. , oe EE 
25,000 2 2/9ў Do. 7 per Cent. Cumulative Preference ......... 2$ 8 2k 3 v ө E 
£182,500 | Stock 4% Do. 4per Cent. lst Mortgage Deb. (red.) ..... 101 101 101 104 $1611 | January and July...... — ee. 
110,000 1 — Giffre Electro Ohemical ani Power pie Ога Gs З sa E de — 
35,000 5 16/0 | Henley’s Telegraph Works Ordinary . в-ве: 15 16 15 16 6 5 0 | February and August EI 1} 
$5,000 | 5 2/3 Do. 4% per Cent. Preference .. 54 6 54 6 315 0 РА 5 bj oss 
450,000 Stock 44% Do. 44 per Cent. Mortgage Deb. Stock (rea. jà 107 114 | 167 111 W 10 es 110g : 
50,000 10 15/0 India Rubber, Gutta Percha, &c,, Worka.. бв, 21 22 21 22 4 10 11 к= 21; 21 
4300,00 100 4% Do. 4 per Cent. lat Mortgage Deb. (red. M 10t 104 101 104 317 9 | March and Beptember 6.3 
87,350 12 80/0 | Tolagraph Construction and Maintnoe, ....,.......... 37 41 35 10 5 4 6 | March and July 88} 8 
£150,000 100 47 Do. i per Cent, Debenture Bonds, 190. 101 104 101 104 3 17 0 | January aud July ...... - 
25,000 5 | 40 Do. nufactcring Ordinary .....„. ье 11 12 10; l.i 512 6 - ` ve 
20,000 5 2/6 Do. 6 per Cent.Cumulative Preference... 5 0 53 о 43 4 cee 53 e 
80,000 | 5 7/0 | Willans and Robinson Ordinary .. „A & bonus] 11 12 11 12 5 0 0 | April and Cotober. 11 и 
40,000 5 3/0 Do, 6 por Oent. Oumulative Preference. . xd 8 74 6} 7% TE - - 7 6 
£100,000, Stockh | 44% Do. 4 per Cent. lst Mortgage Debentarea . 105 107 103 107 4 0 0 | May end November. ТА - 
a In calculating the yield on this security, allowance has been made for accrued interest, but not lor TOP 
t The London Stock Exchange Committee refuses to quote these, | 
ЄС” - l^ 
а : WOVO TC 
Digitized by NI WOY le Ld 
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ТШЕ ELECTRICIAN 


THE OLDEST WEEKLY ILLUSTRATED JOURNAL OF ELECTRICAL ENGINEERING, INDUSTRY, & SCIENCE. 
No: 1196: [vow xcvi] FRIDAY, APRIL 19, 1901. Abroad 84. oF 16 centa. or 800, or] 


Abroad зда. 


"HELSBY" CABLES AND WIRES. 


юв ANY VOLTAGE and 
"R LIGHTING. ANY SITUATION. 


POWER, SINGLE, 
TELEPHONY, | CONCENTRIC, 
TRAMWAYS, -- THREE-PHASE 
TELEGRAPHY, CABLES, &c. 
SIGNALS, % aie et rae ee о 
The TELEGRAPH MFG. со., Ltd., — nr. WARRINGTON. 
н фона hem MU lla o ELI n 


IP JOHNSONS.PHILUPS [ABIES 


TESTED GUARANTEED __ | 
| MB redet ge AND LISTS FREE TO THE TRADE. 
ШШ 0) Telegrams :—" CABLES. OLD CHARLTON.” Telephone :—46 Woolwich, 


50И. Јоннзон & PhiLLIPS' Eectric CABLE Works, 
<==) Head Office and Factory: OLD CHARLTON, KENT. 
THOUSANDS OF MILES READY FOR IMMEDIATE DELIVERY. 


Depots ; London, Bristol, Manchester and Glasgow. 


vy CABLES FOR LAYING UNDERGROUND. 


«peru 


Speciality : 
FELTEN && GUILLEAUME GARLSW ERK 


ACTIEN-GESELLSCHAFT, MÜLHEIM-ON-RHINE, 


-—TROLLEY WIRE 


In all Sizes. THE BEST IN THE MARKET. Soldered to any length required. Hundreds of Miles Supplied. 
COPPER RAIL BONDS and CABLES for ELECTRICAL TRAMWAYS. 
Sole Agents for the United Kingdom: W. F. DENNIS | & CO., 28, BILLITER STREET, LONDON, E. C. 


THE WORLD-RENOWN WORLD-RENOWNED 


EDISWAN LAMP 


THE BEST AND CHEAPEST IN THE END. 
Head Office: EDISWAN BUILDINGS, QUEEN STREET, LONDON, E.C. 


Telephone: 5781 BANE. Telegrams ! ч HENLEY'S WORKS LONDON." 
E SR SS | | | 
MESES J 
TELEPHONE. W. r. HENLEY’S TELEGRAPH WORKS COMPANY, LIMITED. ELECTRIO LIGHT, 


#1, MARTIN'S LANE, LONDON, E. e. Works : NORTH WOOLWICH. CROMWELL BUILDINCS, MELBOURNE 
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mor . 
. and TESTED on a pristini гоа. | 
 "Telegrams—"ZINCKING LONDON." — 


* Road Works, WOLVERHAMPTON. 


ENGINEERS' BRIGHT NUTS, BOLTS, SET PINS, &c. 


-BRIGHT STEEL-TURNED WASHERS. 


GENERAL STAMPERS AND PIERCERS TO THE ELECTRICAL AND 
ENGINEERING TRADES. 
Engineers’ Small Machined Repetition Work. 


by. Шке gue 


"1 


TE 


Telegrams : Awake London.“ 


P % 
-—— 
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W. H. WILLCOX & CO., Ltd., 


Warehouse: 34 & 36, SOUTHWARK STREET.| Sole Proprietors of the 
TAE че чә “ІЦ СОХ NEW SEMI-ROTARY " 


PATENT Offices: 23, SOUTHWARK ST., LONDON, S.E. 
PATENT PUMPS. 


Penberthy Injector i , | BEST PUMP in the MARKET. . 
‘The 66 “XL 4 These Pumps are double-acting. 


The Cheapest and Best Feeder for The working parts are of metal, and 
the wear and tear is reduced to a 


MARINE, STATIONARY, TRACTION AND + Nes ter 
minimum, no leather or rubber being 
PORTABLE BOILERS. used. They are light erand occupy less 
— —— space thau any other pump of equal 
capacity, aud are self-contained, 


SIMPLE, RELIABLE, DURABLE. 
Absolutely AUTOMATIC With Interchangeable Parts. ONCE ÜSED, ALWAYS USED. 
—ä ö — THE PUMP OF THE FUTURE. 


and RESTARTING. 
RELIABLE and ECONOMICAL, | #215. RELIABLE, PENA 


INTERCHANCEABLE. May be ра Horizontally or Perpendicularly, | 4,000 gallons рет 


Engineers who have once 
used them will now use 
no other kind. 


Largest Sale of any Pp. 
Automatic InJector. Laks mmm Agents for (EI 
Ireland CARN 

— E for our 

— Semi- 
SEND for LISTS Rotary 
— Patent 
Pumps : 


130,000 
IN USE. 


LANGDON-DAVIES ELECTRIC MOTOR 00, L~ i iare 


101, Southwark Street, LONDON, S. E | MOTORS. 


| 
Telegraphic Address! DAMOPHON LONDON, Telephone 277 HOP. 


J. JONES & SON, 15, Parliament St., Dublin. 


SCHULTZ'S ‘f ISOTROPIC” IRON 


DYNANO MAGNET BARS AND PORGINGS | 
a FROUD: 


im Sets up to 15 TONS each. 
ROUGH, PARTLY OR COMPLETELY FINISHED. 


| - ТЕЕ MAGNET CASTINGS - 
COPPER COMMUTATOR SEGMENTS, PLAIN OR SHAPED, H.C. COPPER WIRE $ А DESIGNERS а 8 M ANUFACTURERS' 


STRIPS, SHEETS, BRASS RODS, &c. 


EORGE SCHULTZ & CO. д TEI rere ТТ: nå fa n ; 
90, e, Street, LONDON, Е.С. —M S BY ELECTRICLICHT: FITTINGS 
"ы 58.) HIGHEST CLASS— EVERY STYLE | 


| 


Also SOLE SELLING AGENTS for 


W. GILBERTSON & CO., Ltd., PEUT CHANDOS S WORKS, ¢ CHANDOS SE 


66 180 ” Brand Armature Sheets and Stampings. + J. LON D DON. W. C. 


NEW and EXTENSIVE W ORAS 
for the PRODUCTION o 


ROUND DISCS. 


PLAIN or NOTCHED, 
up to 60in. dia., 
A 


P — If You. Want 
A PLATING OR DEPOSITING PLANT 


SEGMENTS. 
p sain. long. VE CARL OPPERMANN, 


TRANSFORMER.STAMPINGS, LAMINATED POLES, & 
Works: PONTARDAWE, 8. WALES. d 2, Wynyatt Street, Clerkenwell, E.C. 
LIGHTING AND PLATING DYNAMOS IN STOCK. 


Also all REQUISITES for PLATERS, in"luding Anodes & Chemicals 
Wi B І І esd e n P e p e F SEND STAMP FOR PAMPHLET AND CATALOGUE. 


FOR ALL CLIMATES. 
8-PLY for GABIONS and PANELS, 


4-PLY for WASHERS, PETROLEDE JOINTS, and DI 5С . THE 
an arime BRITISH THOMSON-HOUSTON 
DYNAMO INSU LATING аса, 


VENTILATING TUBES, WATER PIPES, &c. Eleotrical Engineers and. Contraotors, 
ESTABLISHE 1270 88, CANNON STREET, LONDON, E.C. 


WILLESDEN PAPER AND CANVAS WORDS, T ‘LONDON, NW’ | See Large Advertisement on page xxi 


B 
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SLOW SPEED. 
HIGH EFFICIENCY. 


YNAMO; 


J. H. HOLMES & Go, 
NEWCASTLE-ON-TYNE, 


AND 


17, SOHO SQUARE, LONDON, W. 


— 
Г | 


Highly Efficient 
And Economloal 


STEAM ENGINES. 


PERFECT REGULARITY OF SPEED. 
MINIMUM OF FRICTION. 
GREAT SIMPLICITY. 
ECONOMICAL IN FUEL. 
Upwards of 21,000 Engines of all sises 
at work in different parts of the World, 


Makers of 
PORTABLE, HORIZONTAL HIGH-SPEED 
STEAM ENGINES. 
Also GAS and OIL ENGINES specially 
suitable for ELECTRIC LIGHT WORK. 


2 ROBEY & CO., Lr», “ARESE. 


LONDON OFFICES: 


19, Queen Victoria St., 
LONDON, E.C. 
Branches and Agencies in all parts of the World 


c — E з=: с == = = = == — — 7 GOLD ME MEDAL, Paris Exhibition, 1900. 1900. 
3 pene. 


Foleurams ; n. ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON, Е.О. 


MANUFACTURERSGI— OABL.ES of Light, Medium, and High Insulation, 
mM OOVERED WIRES, STRIPS, OABLES, &c., for Dynamo Machines. 
PRICE LIST SILK OOVERED WIRES for instruments. 
LINE WIRES, OABLES AND OORDS tor Telephones, Bells, &c. 
ON FLEXIBLE OORDS and OABLES. 
MARTINO'S PLATINOID for RESISTANOES. 
APPLICATION GAUZE BRUSHES and Sundry Appilances. 


Engineers’ Specifications Carefully Worked to. 
Asents for Australia and New Zealand: iLAWRENGE & HANGON, 3, oof tit Street, Sydney, and 167, Queen Street, Melbourne. 


EO БЕ ЖЕ КЛЫ ES. т мит ter пелен pe 
Lites Glant.” 3} 


Made in 76 Sizes and Styles. PELTON WHEELS. 


S. HOWES, 64, Mark Lane, LONDON, Е.С. 


CONTRACTOR to Н.М. GOVERNMENT. uA 5» 
Also to the Russian, French, Dutch, Turkish, Egyptian, Indian and Oape Goveruments. EA 


ї 
Qut 


Н RTZONTAL. 
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ELECTRIC CONSTRUCTION [к 


LONDON AND WOLVERHAMPTON. 


CONTRACTORS FOR 


CENTRAL STATIONS, RAILWAYS, TRAMWAYS, AND TRANSMISSION 
OF POWER PLANT OF THE LARGEST CAPACITY. 


— OO : T 
HEAD OFFICE : 
Dashwood House WORKS ; 
9, New Broad Street, · WOLVERHAMPTON. 
LONDON, E. C. 
TELEGRAPHIC ADDRESS : TELEGRAPHIC]ADDRESS А 
** CONCORDANCE *« RERCTRIC | 
LONDON.” | WOLYERHAMPTON, 
e Й — 


200 Н.Р. POLYPHASE CONTINUOUS OURRENT MOTOR GENERATOR. 


Hectric шш & Tramway цінай 


CITY AND SOUTH LONDON, GLASGOW, MANCHESTER, ISLE OF МАМ, HARTLEPOOL, HALIFAX, MADRAS, BUENOS AIRES, SOUTH 
| STAFFORDSHIRE, LIVERPOOL, CROWN REEF MINES JOHANNESBURG, EAST LONDON, &o., ёх. 


Cable Address (Registered with the Eastern Telegraph Co., Ltd.): QUANTITY LONDON." 
Codes used: А 1 and A B C (Fourth Edition). 


B 2 


vi, THE ELECTRICIAN, APRIL 19, 1901. 


| A JANDUS 
ALTERNATING current 


ENCLOSED ARC LAMP. 


HIGH POWER-FACTOR. LONG LIFE. 


+ 


INTERCHANGEABLE FOR SERIES WORKING. 


* 


NOISELESS On any periodicity from 40 


upwards. 


LONG LIF E Burns from 85 to 100 hours. 


EGONOMY Burns direct on 200 volts 
with 82 amperes without 
Choker. 


WHITE LIGHT Very steady. Total absence 


of jumping and flickering. 


DIFFUSION Perfect. No shadows. B сена 


Guaranteed for Twelve Months. 


SOLE AGENTS for the 


JANDUS ARG LAMP & ELECTRIC CO., Ltd., “Ut AND SEE 
DRAKE & GORHAM, 


66, Victoria Street, Westminster. 


Telegrams: “ ACCUMULATOR LONDON.” Telephone: 393 and 71 Westminster. Please write 
Also 100, King Street, MANCHESTER; for the 
Baltic Chambers, 50, Wellington Street, GLASGOW; and 
с Westminster Chambers, East Parade, LEEDS.. LOOL 
SUB-AGENTS FOR THE NOR?H: SUB-AGENTS FOR THE MIDLANDS:' J ANDUS 
ROBERT BOWRAN & CO, THE ELECTRICAL TRADES SUPPLY, Ltd., 
8, St. Nicholas Bulldings, Cornwall Buildings, Cornwall Street CATA LOGUE а 
Telegrams : NEWCASTLE-ON-TYNE. Telegrams : BIRMINGHAM. 
**BOWRAN NEWCASTLE.” * MOTORS BIRMINGHAM." 
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MONOBLOC 


THE TRACTION ACCUMULATOR. 


(FULLY COVERED BY PATENTS.) 


The positive block is built 
up with horizontal sheets 
having holes punched for 
reception of the negative 
rods arranged vertically, 
thus :— 


SoS NU Т 


| 
——À M унты у" "Т" = 
i “= К" 
.. pee m \ 
— 2 
е 


Complete Cell. Positive Block. Negative Rode. 


THE RESULT OF YEARS OF EXPERIENCE. 


some чыз . AM 
p^a Pees БАЙ. 


CAR FOR USE ON THE BELGIAN STATE RAILWAYS. 


Send for Particulars of МОМОВЕОС CELLS suitable for ELECTRIC 
LOCOMOTIVES, TRAMCARS. 'BUSES, LORRIES, MOTOR CARS, TRAIN LIGHTING, 
and other Rapid Discharge Work. 


DRAKE & GORHAM, 


SOLE AGENTS FOR THE 


MONOBLOG ACCUMULATOR SYNDICATE, Lio, 


66, Victoria Street, Westminster, LONDON, S. W 
Telegrams : '' ACCUMULATOR, LONDON." Telephones, 71 and 393, Westminster. 
Also at 100, King Street, MANCHESTER; Baltic Chambers, 50, Wellington Street, GLASGOW ; and Westminster 
Chambers, East Parade, LEEDS. 
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SPECIALISTS FOR THE DESIGN AND ERECTION OF 


ELECTRIC GENERATING PLANTS 


N ENGLAND AND ABROAD. 


-—— — = — — — 


ARRANGEMENT OF ELECTRIC LIGHTING PLANT AT Messrs. IND, COOPE'S BREWERY, ROMFORD. 


The experience acquired under varying conditions 
enable the working cost per unit to be determined before- 
hand, so that any user can decide whether it is to his 
advantage to continue taking current from the supply 
station or to erect his own plant, as is usual in most ot 
the large buildings in America. | 


DRAKE & GORHAM, 


ELECTRICAL, MECHANICAL AND HYDRAULIC ENGINEERS, 
66. Victoria Street, Westminster, LONDON, S. M. 


Telegrams: ‘Accumulator, London." Telephones, 71 and 393, Westminster. 
Also at 100, King Street, MANCHESTER; Baltic Chambers, 50, Wellington Street, GLASGOW; and Westminster 
Chambers, East Parade, LEEDS. 
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MEET nS 
DICK, KERR & CO., L7 


x 


Head ірі еч CANNON STREET, * Е.С. 


Branch Offices— MANCHESTER, 78, King Street. EDINBURGH, 94, George Street. 
Works: KILMARNOCK, SCOTLAND. 
Gable and Telegraphic Address! Codes : | 
чт?" TT — ' ' | A l—Lieber's—A B C—Baginoering. 


“© DICKBR LONDON.” 


Engineers & Contractors 

Complete | = : Equipment 

» Electric Tramways 
at Home and Abroad. 


REvcRSED STAIRWAY 1YPE TOP.SEAT CAR. 


We Manufaoture and Supply Every Requisite for the Generating Station, Permanont 
Way, Overhead or Conduit Construotion, Car-Bodies and Equipmen ts. 


и Maay, Overhead or Conduit Construction, Car Bodies and Equipment _ _ 

Blue Asbestos Removable ('overings 

BOILERS, STEAM PIPES FLANGES, 
N 


&c., &c. 
S ADOPTED BY 
MOST ECONOMICAL, THE LEADING 
LIGHTEST ELECTRIC 
T GENERATING 
CLEANEST COVERING STATIONS, 
Including— 
| The Metropolitan Electric Sup- 
4 2 д ш 224 py ue 
Once Tried POLT E 4 ZW » fr = E. (к a a a ae oe 
5 d NE | re eres — 


The St. James’ and Pall Mal) 

Electric Light Co. 

| ABERDEEN, HUDDERSFIELD 
BIRMINGHAM, § EXETER, 

TUNBRIDGE WELLS, &., &c. 


— 


THE CAPE ASBESTOS COMPANY, LTD., 228 =. 


ҮҮ ДА la KNIN 
PERMANENTLY ADOPTED. VO V (eo 


1 
F 
* — 
— 
i 
© 


WRITE for Prices 
and Pamphlet to 
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The 
BRITISH 
INSULATED 
WIRE CO, L^ 


PRESCOT, LANCASHIRE, ENGLAND. 


ELECTRICAL CABLE MAKERS 


Contractors for all Work outside the Lighting Station 
or Power House, 


INCLUDING 


Cables. Junction Boxes. 
Street Work. Section Pillars. 
Tramway Equipment. Arc Lamps. 


PATENT HOUSE WIRE SYSTEM 
TWIN CONDUCTORS LEAD COVERED. 


ADVANTAGES: 
DURABILITY. LOW COST. SAFETY. QUICKLY ERECTED. 


| OVER A „000 LAMPS WIR En. 


—— —. — = 


THE 3-CORE CABLES 
FOR 


TRI-PHASE WORKING 
AT 5,000 VOLTS 


ISLE OF THANET 
LIGHT RAILWAY C: 
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BAKER'S PATENT | THE 
: “STANDARD ” 


„% ALLIANCE” | | 
WATER HEATER OIL SEPARATOR. 


SOFTE NER. 


from Exhaust Steam. 
Absolutely prevents 
tity of hot soft water for Ө!!! ДШ || | MIL А neither renewal or atten- 


3,000 1.H.P., both 
condensing and поп-ооп 
densing. 

Its action is perfect 
and reliable, and із both 
sanctioned and recom- 
mended by Boiler Insur- 
ance Companiesand many 
of the largest steam users. 


of from 10 H.P. 
Removes all lime from 
waterin whatever form. 
Saves 15 to 30 per 
cent, of fuel by utilieing 
the heat of exhaust 
steam. 


This Separator is in 
constant irr ин 

the incrustation of Steam 

Boilers. 

Boilers, Breweries, Laun- tion. 

dries and Manufactories. 


“STANDARD” 


ШИ!!! Ш 2 ATH | i 
| 1 am WU | 
ШИ i TT 1 s: J 10 | 
2 | : | 2 : DRIERS 


Upon the same infallible 
principle. 


AND 


SMALL COST. 


Prices and Particulars of 


BAKER'S PATENT APPLIANGES 60., Ltd., 


13, Huntriss Row, аьаа оь данада 


— ————— — — — 


— — — — — —— — . —— 


GOLD MEDAL, Paris 1900. HIGHES1 TA WARD. 


LOR, 


ELASTICITY 


Therefore best for 


ELECTRIC LIGHT & POWER 


& SUPPLY. 


CHLORIDE ELECTRICAL STORAGE SYNDICATE, £? 


LONDON OFFICE: CLIETKTON JUNCTION, 
39, VICTORIA STREET, S.W. Near MANCHESTER. 


—— MÀ I E t 
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EVERED & CO., Ltd., 


LONDON and BIRMINGHAM. ; 
Motos ELECTRIC LIGHTING ACCESSORIES, 


HIGH VOLTAGE LAMP SOCKETS, SWITCHES, PLUGS, &o. 


П — — mud 
koa | 
1 even E 


i 
* 5 * M, УШ in = 
X 109p— Dwarf Socket, “ S" Interior. 
NOTE.— 
Quite New 
Interior. 


pnt 


La P RE PET T ia 


' 
LI 
, 
' 
' 
i 
' 
i 
1 
' 
І 
Y 
" 
LU 
1 


|!!! 


ҮШ 


WI 


X en Plug, 5 amperes. X 1109— Knife Switch, 25 to 500 amperes. 


Drury Lane ac 

High Street, Shoreditch | LONDON. 
Barnet Works Se T BIRMINGHAM. 
Surrey Works a T te зра in Te Ww ICK, 


Warehouse and Showrooms... 
Works 


ve 


— — 
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NEW PRICE LIST ок 1901. 
REDUCTION м PRICES. 


GOLD AND SILVER MEDALS. 


THE SIMPLEX STEEL CONDUIT Co., LTD., have 

pleasure in announcing a further Reduction in the 

Price of their Enamelled, Brazed, Galvanised and 
Serewied Steel Conduits as from 1st April, 1901. 


For Particulars see New Price List, 1901. 


THE SIMPLEX STEEL CONDUIT CO., Ltd., 


Coventry Street, BIRMINGHAM. 
20, Bucklersbury, LONDON, E.C. 
1, Peel Street, MANCHESTER. 


ANT OT ORAGE BATTERIES 


ARE THE 


Best, Cheapest, Most Efficient & Reliable, 


SECOND TO NONE. 
HART ACCUMULATOR CO., Ltd., 


Marshgate Lane, Stratford, London, E. 


THE 


Ж 
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WITTING BROS., Ltd. "55; 


HYDRAULIQUE), 
ELECTRIC POWER & TRACTION ENGINEERS, 
Telegrams : SITTING LONDON Head Office :'49, CANNON STREET, LONDON, Е.С. 


Tramway Equipments. Е Polyphase Motors. 
— Single and Polyphase - 
| Transformers. 
Continugus-Current 
Motors. Single and Polyphase 
Alternators. 


Balancers and Boosters. 


Continuous and Three- 
phase Current Motors 
and Controllers for 
Crane Work, 


Rotary Converters. 


Single-phase Motors. 


STANDAR DARD CRANE CONTROLLER. 


SOCIETE D'EXPLOITATION DES CABLES ELECTRIQUES 


(SYSTEM BERTHOUD, BOREL and COO.) 
CORTAILLOD, SWITZERLAND. 


PATENTED 


LEAD-COVERED CABLES 


MANUFACTURED FOR · 
TELEPHONE, TELEGRAPH, 
ELECTRIC LIGHT. 


$$ ND MEDAL гон INGULATORA 
OHIGAGO: HIGHEST AND ON FOR TROLLEYS. DIPLOMA AND MEDAL FOR INSULATORS, 
BRUSSELS; Мт “HORS CONCOURS, MEMBRES DU JURY." 


ROBT. W. BLACKWELL & CO., 


ENGINEERS AND CONTRACTORS FOR чыи» 


ELECTRIC: TRAMWAY CONSTRUCTION AND EQUIPMENT. 


POLES, TROLLEY-WIRE, FEEDERS, RAILBONDS, INSULATORS, 1 TROLLEYS, KOTOR- TRUCKS, ENGINES, LINE MATERIAL and SUPPLIES 


Special highly-insulated CABLES for High- 
Tension Alternate | Currents 

As used at Vienna, Ths e, Ve evey, 
Mont ‚ Co e^ e * c. 


TY TEON! PON; E. C. 
Tel27-.—:5) Kunz LONDON Ses, ©! a ROAD, ‘Al,’ - - Pelephonet 1 1479 & 1480 London Wal 


LIMITED, 
Albion Works, LEEDS. 


Electrical and General Engineers. 


MOTORS & DYNAMOS. 


=» DE LAVAL'S 
PATENT STEAM TURBINE DYNAMOS, 
TURBINE MOTORS, PUMPS & FANS. 


GREENWOOD & BATLEY, 


THE ELECTRICTAN, 


SEND FOR CATALOGUES. 


| |i NN — i 
Pe ТТ ce eg 
REEDS ! 
aut ШТ ШШШ ШҮҮ © 


(ҮШ ' 
e| English | Бе 
ENKER n ТҮ 1 
TED, 
Limitecd, 


Electrical Engineers, 
Te кн Addre 
ERICSSON, LONDON. 


104-6, TEMPLE CHAMBERS, TEMPLE AVENUE, LONDON, E.C. 


„йы Stockholm and St. Petersburg 
TELEPHONE and TELEGRAPH APPARATUS, 
FIRE ALARMS and TESTING INSTRUMENTS, &c. 
Speciality : TELEPHONE INSTRUMENTS for 
"EI m^ —— RINGING 


Süddeutsche Kabelwerke A.-6., D)annbeim-Deckarau 


CONTRACTORS TO THE IMPERIAL 
CERMAN POSTAL AUTHORITIES 


Ф ~ 
(SYSTEM BERTHOUD BOREL.) 


MAINS ^» CABLES 


Speciality —AIR-INSULATED TELEPHONE CABLES. 
VULCANISED INDIA-RUBBER MAINS AND CABLES. 
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W. Н. ALLEN, SON & Co., 


QUEEN'S ENGINEERING WORKS, BEDFORD. — 


27, OLD QUEEN STREET, WESTMINSTER, S.W. 


Manufacturers of HIGH-SPEED ENCLOSED 


ie OM ЖГ FOR 


ELECTRIC LIGHTING 


AND 


Transmission of Power. 


COMPLETE 
INSTALLATIONS 
CARRIED OUT. 


йшй a jf. DEN 
gui iem. P =| 


ы — Pi ^ А r 
a oe e 
| ды 0 ^ Са 
Y OSAMA CS 


STANDARD TAER of ENGINES from о to 1,000 Horse Power. 


s" MEIROWSKY &. BL dev 


HRENFELD. 


MICA in original BLOCKS or SHEETS or Cut to Shapes for COMMUTATORS, &c. 
[] H MANUFACTURERS OF 


MEGOMIT in SHEETS for COMMUTATOR INSULATIONS, MOULDING PURPOSES, &c. 
ОООО I commutator RINES and UAM у — 7 VT 
O0 o MICA INSULATION CHANNELS. TUBES, TVS 
ПШПШ TROUGHS, ас, MICA CLOTH & PAPER. Sj ES BY MA Y 
GEORGE „ LONDON, E. c. 


Telegraphic Address: Meirowsky London. Telephone No. 5931 Bank. V... VM 
ELECTRIC LIGHT FITTINGS. 


— — 


PIONEER ELECTRICAL WORKS, 


REG? 477 to 487, 
EKTRI K Liverpool Road, 
Telegrams: ‘‘ LUNDBERG LONDON." Telephone: 154 KING’S CROSS. TRADE MARK LONDON, N. 


ALL KINDS for ELECTRICAL WORK, and also for INDIA 
CHE MI CALS RUBBER & GUTTA-PERCHA MANUFACTURERS. 
BICHROMATES and BICHROMATE SALT for EXPORT. 


G. BOOR & CO. 18 2, Artillery Lane, Bishopsgate, LONDON, E. C. 


CONTRACTORS TO THE POST OFFICE WAR OFFICE, ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELECRAPH COMPANIES. 
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ST, HELENS CABLE (0, L? 


WARRINGTON. 


Sele Makers and Patentees ef— 


DIAS CABLE 


íí impregnable ” Paper Gables, Lead 
Gevered up te Зп. 


Vulcanised Bitumen Gables witbeut 
Lead Covering. 


Vulcanised Rubber Cables. 
Flexibles, D. G. G., I.R. Wires. 
М Rubber Tape. 
Pure Rubber Tape. 
Jeinting Tape. | 
Rubber Gcods for Electrical Purposes. 
Steel Ropes. 

. Bare Gepper. 

Patent Trolley Wire. 


TRADE MARK 


WARRINGTON. 

ST. HELENS. 

32, VICTORIA STREET, WESTMINSTER, S.W. 
Scottish Agency, 19, Waterloo Street, GLASGOW. 
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THE ELECTRICAL & GENERAL 
CONTRACTING GO., 


PICCADILLY MOM LONDON, W. 
D 
. * d 
T T po i ||) ^. > Y 
^ [IH "An 
X Ё | 1 
L D 
3 


FRANKLIN'S PATENT VENTILATING FRAMES & COVERS. 


THE 


DAYVIDSON'S PATENT 
CONSOLIDATED TELEPHONE 
“SIROCCO * CONSTRUCTION & MANUFACTURING CO., 


INTERCOMMUNICATION __ 


\ A CENTRIFUGAL |... 2... e TELEPHONES. 


á ^ P SN x 
REG. No. 365,187, 92 3 


MUI 


DISCHARCES THREE TIMES MORE AIR РЕВ! 
REVOLUTION THAN ANY OTHER | 
CENTRIFUGAL FAN. $ — 


Patentees and Sole Makers, XY d атат Dm usps 2 


DAVIDSON & CO., LTD., 


Sirocco Engineering Works, BELFAST. 
BRANCH FOR 8COTLAND—116, Hope St., Glasgow. 


OLE TINENTAL AGENTS— 
WHITE, CHILD & BENEY. Ltd. 62-63, Queen St., LONDON, E.C. ' Head Office: .38, Yictoria Street, Westminster LONDON, 8. W. 
C 
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Writo for Prices. 
Liberal Terms te the Trade. 
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Т“ UNION CABLE CO., 


28, College Hill, Cannon Street, LONDON, E. é 


Manufacturers ot 


VULCANISED CABLES AND WIRES 


OF ALL CLASSES 
FOR ALL PURPOSES. 


Telegrams: " CABLEWELL." Telephone: 6100 Bank. 


The BEST and MOST PERFEOT WIRE-COATING MACHINE is 


j e e e e 
+ i I ys | j^ 4 ^ \ 2 у ; А emu ros U oma 1С ire- 0d in act ine 
US Ve bw р Р ч e e 
RI М & è N E W 
v4 4 Wy 4 ДУ. 
| , 1 
i ч 
Uu А, 7 í AJS ** Ve ^R « 


AWARDED, Exposition Universe! Paris, 1900, 2 GOLD MEDALS. 


PATBNTS: CERNAN 5 p d and 116. AUSTRIAN p 1 Nos. 2,794, 2,795 and 3,040 
ENGLIBH PATENT, 


ў DEMUTH BROS., 
Foundry and Machine Works, VIENNA, Linzerstrasse 141-3, AUSTRIA. 


SPECIALITIES: MACHINES for TWISTING WIRES, SINGLE TWIST 
and CABLE MACHINES for TWISTING and COATING WIRE CABLES, &c. 
ALWAYSiIN STOCKH. 

Lo gee Wire Twisting Machines, Wire LAYING and COVERING Machines. 
z= —' ~=Indiarubber Covered Wire Twisting Machines. Armature Machines. 
Interchangeable Parts, as Spare Parts, in Stock. Installations for Wire Cable Manufacturers. 
O Machines supplied to the most important Factories. 


зо 
DEM en: Bros. invtte Correspondence, and hold Letters of Reference to many of the first Firms in Europe using their Twisting and Wire 
Covering Machines, and all up-to-date facilities for Wire Cable Manufacturers of Guaranteed First-Class Workmanship. 


LORD EEL VIN’S PATENTS. 


Awarded the Grand Prix, Paris Exhibition, 1900. 


MULTIGELLULAR Евтим V OLTHETERS — 


LARGE MARGIN OF SAFETY. ““ 


DEAD-BEAT ACTION. 
CORRECT ON DIRECT OR 


Multicellular Electrostatic Voltmeter - - Ranges 70 — 8,000 Volts, acterwatine circurt. 
Dial Multicellular Electrostatic Voltmeter - — „ — 1,900— 10,000 R 


)) 


Volt Balance- - - - - - - „ —500—100000 „ Ф 


Each Instrument is TESTED to DOUBLE its MAXIMUM SCALE READING before sending out. 


SOLE MAKERS s 


9 e W. 
KELVIN & JAMES WHITE, Ltd., вв, victoria street, LONDON. 
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The British Thomsen Houston a 


ELECTRICAL ENGINEERS AND CONTRACTORS. 


COMPLETE EnECTRIG 


TRACTION : LIGHTING : POWER 


INSTALLATIONS. 
BRANCH OFFIOES: 
DUBLIN : 21, Lincoln Place. GLASGOW : 141, West George Street. 
SHEFFIELD: 41, Church Street. MANCHESTER: Trevelyan Buildings. 


NEWCASTLE-ON-TYNE: St. Nicholas Chambers. 


HEAD OFFICE: SUPPLY DEPT, and SHOW ROOMS: 
83, Cannon Street, 26 & 27, Bush Lane, 
LONDON, E.C. LONDON, Е.С. 
Telephones : 879, 760, 5589 BANK. Telegrams: '' Asteroidal London. Telephone : No. 821 BANK. Codes: Lieber's, A-1, and A B C. 
A CB Sze 3 
MERRYWEATHERS' CAMBRIDGE 


LIMITED. 
CALLENDAR & GRIFFITHS’ 


PATENT TEMPERATURE INDICATOR 


earet “HATFIELD” PUMP SGETIFIC.NSTRUMENT GO. 


ELECTRICALLY DRIVEN 
юв WATER SUPPLY ow 
FIRE PROTECTION. 


WRITE FOR PRICE LIST AND DRAWINGS. 


ib >: - — 
This Instrument has been designed for the accurate and rapid Measure- 


M ER RY W E ATH ER & SONS, L d. ment of Temperatures. By its means any intelligent workman can measure 


in a minute the temperature of a furnace or other source of heat. 


Шакет and Electrical engineers, Prices of pyrometers samt on РЕР 
63, Long Acre, LONDON ; W.C. | dress all communications: 


Works: GREENWICH ROAD, S. E. (Telephone: 132 Deptford ) 


INSTRUMENT C0., Cambridge. 
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DIATRINE PAPER INSULATED.” =i 
| RN 


~ | PAPER TREATED 
WITH 


= / DIATRINE. 


CABLES. 


GLOVER’ S 


MANCHESTER. 


— — — — — — — 


CLARKE, CHAPMAN & 00, 


Specialities: SLEGTRIOAL ENGINEERS, 


MULTIPHASE ALTERNATORS AND MOTORS. 


FOR POWER TRANSMISSION. 


DIRECT-COUPLED ENGINES & DYNAMOS. 
тра} -» Dynamos and Motors. 


Trafford Park, 


Ltd., 


т) “2 OF ALL KINDS AND SIZES, WITH ONE OR THREE MOTORS, 


ELECTRIC WINCHES. 
CAPSTANS, DRILLS, &o 


PROJECTORS, LAMPS, 
MIRRORS and LENSES. 


Boy ct 50 МЕЗ) ___ —— Mem ELECTRIC LIGHT and POWER 

DEM T J^ um A. Us : INSTALLATIONS of all kinds. 
№: — RESTLER'S PATENT 

" ҮШҮҮ __ HIGH-SPEED ENGINE 
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AMMETEBS, 
D YNAMOS. VOLTMETEBS. 
TRANSFORMERS, шс 
Small Alternators. =. pel Со other — 
| 29У C cc — - TT з= : all Solentific and 
em ==) industrial Purposes. 
CRYPTO WORKS C0., ES Ee JOSEPH LEVI & CO., nr 
29, Clerkenwell Road, LONDON, Р. б» | VCC 
Telegrams: ** COMMUTATOR LONDON." Telegraphic Address: Leviathan London." Telephone No. 1001 Holborn 
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THE “DESRUMAUX” 


AUTOMATIC - - 


WATER ША 


— — — ————— — - 


3,000 Installations in . in Hetive e Operation, | 
Purifying upwards of 250 Million Gallons 


per day, 


INCLUDING :— 


The Corporation of Weston-Super- 
Mare. 


The Corporation of Hull. 

The Bournemouth & District Electric 
Supply Co. 

The Swansea United Breweries, Ltd. 

Messrs. J. Dickenson & Sons, Ltd., 
Watford. 

Sir Titus Salt, Bart., 
Ltd., Saltaire. 


Messrs. Thornton, Hannam & Mar- 
shall, Brighouse. 
(Branch of the Bradford Dyers’ Association.) 
Messrs. G. Root & Co., Shipley. 
(Branch of the Yorkshire Woolcombers' Association.) 
Messrs. Smith, Stone & Knight, Ltd., 
Birmingham. 


Sons & Co, 


Messrs. John Holdsworth & Co., 
Halifax. 

The Electrical Power Distribution 
Company. 


The Arlington Laundry, London. 
Isle of Thanet Light Railway. 
The Tower Oil Co., Ltd., Hull. 


ee 


. The Austrian Emperor 


The Railways of England. 
France. 
Germany. 
Italy. 
Austria. 
Russia. 
Spain. 


Jaffa to Jerusalem Railway, Asia 
Minor. 


Railway of Vladi Kavkaz, Russia. 
The French Admiralty. 
The French Ministerial Department. 
The German Emperor Royal 

| Palaces. 


Messrs. F. Krupp & Co., Essen, 
Germany (14 Installations). 


The Berlin Electricity Company (16 
Installations) 


Thomson-Houston Company, Seine. 
Ville de Paris. 
Tramways of Marseilles. 


V o c 009 


Registered Offiees: 


London Offices : 


20, GHEAPSIDE, BRADFORD. |5, QUEEN VICTORIA SI., E.G. 


Telegrams) '' Purifier Bradford.’’ 


Telephone: 1899. 


Telegrams) ‘‘ Desrumaux London.’ 


Telephone! 6074 Bank. 
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CM THE BEST. 
. THE BEST. 


HIGH TEMPERATURES, 
RESISTS { action or WATER, 


LUBRICATING OIL, 


FERMENTATION 


a REDUCE Ln GORROSION 


TO A MINIMUM. 


HIGHEST INSULATING 
PROPERTIES. 


— — — ep-*—4€————— 


Apply for Prices and Particulars to 


PINGHIN, JOHNSON & CO., Lu, 


Pinchin’s Wharf, Ratciiffe, LONDON, E. 


OKONITE KART 
Tapes & Cables d 
MANSON 


TRADE MARK TAPES 


Are Best, Most Durable, and Well Tried. 
EUROPEAN AGENTS: 


GEIPEL & LANGE, 


Parliament Mansions, WESTMINSTER, S.W. 


Telegrams: * PATELLA LONDON.” 


a erue ^ ˙ . Dd 
re f ШУК УУ A 
re ie P o 


Telegraphic Address: MANAGEMENT LONDON." Telephone No. 152 AVENUE. 


W. J. DAVY ARG LAMPS, 


The Pioneer of the Alternating Enclosed Arc Lamp. SS 


ONLY ADDRESS: |. — — 
JOHNSON & PHILLIPS 
W. J а р AVY, 14, UNION COURT, OLD BROAD STREET, f. c., and CHARLTON, KENT. 


SO —— 
— ' I —— ——— — — — 


MAKERS of th t Modern Machines lor 
3, Crown Court, [ f — MAGNG., GABLEALAYING 
[ STRANDING BRAIDING 


= auem 


Ns, Old Broad Stree t. TAPING WINDING 


COMPOUNDING LAPPING 
Works: 17, WHITE LION STREET, PENTONVILLE, LONDON, M. RUBBER, SILK & COTTON COVERING 


pe 
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RUSTON, PROCTOR & 00., et 


Upwards of 48,000 Engines and Boilers | LINCOLN, England, 


MADE AND SOLD. And at 27a, CANNON STREET, 
LONDON, E.C. 


Paris, 1900 


The Crand Prix. 
Two Cold Medals. 
ThreeSilver Medals. 


D o CATALOGUES 
— 07 FREE. 
Please quote this paper 


(ШЇЇ mum 


WORKS : VIENNA (AUSTRIA) and 
PRESSBURG (HUNGARY). 


General Offices :— 
VIENNA 13/2. 


Sole Agent for the United 
Kingdom :— 


JAMES LITTAUER 


4, Cross St., Finsbury, 
LONDON, E.C. 


» JACKSON-MENSING SUN 0 
r 
А C Lamps MODERATE PRICE. F ANS 


INDOOR or OUTDOOR | SUN FAN CO Ld 4a, 3 Road, 
T T BRADFORD. 


LIGHTING. LONDON.- ба, Billiter Buildings, Leadenhall Street, E.C. 


GLASGOW.— 65, Waterloo St. MANCHESTER.— Saz, Deansgate Arcade. 
Mechanicallv and FULL PARTICULARS ON APPLICATION. 


STANDARD QUALITY 


CA BLES and WIRE S. 


Prompt delivery from сама Stock. Prices on ткн 


Electrically Perfect. THE ЫЕ: 
оосо. NEW BROTHERTON TUBE C0., 
nt; Limited, 


P. R. JACKSON & co., Ltd., Commercial Road, WOLVERHAMPTON. 


| Salford Rolling Mills, MANCHESTER. 


— — 


ENAMELLED STEEL 


menia WIRE CASINGS. C 0 [М D U IT TU В Е © 


BLOCKS, CLEATS, BOARDS for SWITCHES 
In Stook and Made to Any Design. maps 
ACCUMULATOR CASES, FITTINGS 
BATTERY BOXES, &c., 
MADE TO ORDER ON SHORTEST NOTION. For Electric Wiring. 


J. F. & a. H ARRIS, LONDON STOCK kept at 66, VICTORIA ST., WESTMINSTER. 


Tubes and Fittings for Gas, Steam and Water. 
TIMBER MERCHANTS AND MOULDING MANUF ACTURERS. Seamless Steel Tubes for Cycles. Handle Bars, Cycle Forks, &c. 


58F, WILSON STREET, FINSBURY, Е.С. 
and MILLS [S ORANGE ВТ. Gravel Lane, SOUTHWARK, 8. Ji LONDON, | Head Office and Works: COMMERCIAL RD., WOLVERHAMPTON, 
ti ave London Office : 60, QUEEN VICTORIA ST. | Coventry Office: 149, FOLESHILL RD. 


Telephone No. 1168 LONDON WALL. 
Please Write for Latest Illustrated Price Lists. Manchester Office : 16, DEANSCATE. Leicester Office: 80, RUTLAND ST, 
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( | 
LONDON OFFICE : 9, Victoria Street, S.W. ENGINEERS, BIRMINGHAM. 


ss PATENT SELF-LUBRIGATING QUIGK-REVOLUTION - 
ENGINES = ELECTRIC LICHT, POWER OR TRACTION. . 


OVER 190,000 Н.Р. SUPPLIED OR IN HAND FOR 


MUNICIPAL AUTHORITIES (Lighting and Tramways)— 
St. Pancras, Shrewsbury, Southampton, Bury, Croydon, Chester, Port Elizabeth (South 
Africa), Wolverhampton, Kingston-on-Thames, Bedford Ayr, Cheltenham, Taunton, 
Leeds, Blackburn, Sunderland, Gibraltar, Belfast, Llandudno, Shoreditch, Edinburgh, 
Canterbury, Leith, Burnley, West Hartlepool, Bootle, Gloucester, Aberdeen, Coventry, 
Worcester, Rochdale, Darwen, Harrogate, Wakefield, Hammersmith, ызыл Newport, 
Battersea, Hampstead, Bournemouth, East London (South Africa), C Buxton, 
Bloemfontein (South Africa), Tynemouth, Hereford, Glasgow, Bury St. Edmunds, 
Hastings, Govan, Ealivg, Stirling, Greenock, Beckenham, Hoylake and West Kirby, 
Middleton, Hackney, Grimsby, Southport, Halifax, Poplar, Bir ham. 

ELECTRIC SUPPLY COMPANIES (Lighting and Tramways)— 
Charing Cross and Strand, Winchester, ading, Guernsey, Carlow, Northampton 
Hove, Oswestry, Electricity Supply Co. for Spain, Madrid; Windsor, Blackheath and 
Greenwich, lombo, House-to-House Co., London; 
Crystal Palace, London; Bristol Tramways, London 
United Tramways, Queenstown Electric Tramways, Central 
London Railway, Ventnor, Bromley, Alderley Edge, 
Salisbury, Montrose, Brechin, Newcastle. 


TRACTION— 
Waterloo and City Railway, Metropolitan and District 
Railway, Hull, Blackburn, Pl outh, Isle of Thanet 
Light ways (Electric), Sunderland, Wolverhampton, 
Bury, Belfast, West Hartlepool, Bootle, Aberdeen, Roch- 
dale, Darwen, Waterloo and Baker Street Railway, 
Great North of Scotland Railway, Tynemouth, East Lon. = 
don (Sonth Africa), Russian Railways. 7 — 

Large numbers of these Self.Lubricating y qur ff M imam 
Engines have also been supplied to the (Des A 74 E 
British and other Governments, the prin- E y 9 Ab LLL 


cipal Shipbuilding, Engineering and Steel — HÀ A >. —— — Ae 
orks in the United тышаш, to Railway 3 —— | | | eee —8 


Н I 


— E 
and Steamship Companies at home and — " TUM |І (ттт!!! || TTE ve 
abroad, and to many Public Institutions -— VIA Өт | ҮҮ ҮҮ! T ЖЕ hee 

—— ! HI | LGIRMINGHAM | | |" " 
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Established 1852. 
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Telegraphie Address: qE a à = .... = ЕВЕ 
" BELLISS, BIRMINGHAM.” Representing our TEC/5 STANDARD ENGINE, 450 B.H.P.—OVER 30:/N USE OF,THIS SIZE ALON: 


C UNDERLAND 


Electric Supply Station. 


Run | 
1 or 7 DAYS 
as required 
WITHOUT 
ATTENTION. 


ABSOLUTELY 
DEAD BEAT 


THEREFORE 
BEST FOR 


TRACTION LOADS 


RANSOMES « RAPIER'S 
TRIUMPH 
GAS ENGINE 


| | cams E кырс - - = = — = " ~ ‹ | | 


Will be sent on application to | EVERETT, EDGCUMBE & 00. 
RANSOMES & RAPIER, 19 "он. sauare, ес 


SHOW ROOMS: Telephone 1052 HOLBORN. 
99, Victoria St., London, S.W. PPT 


(ОШ MoviNG Соп. RECORDERS. 


The Official Figures of the Test at the above 
Station of 
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TELEPHONE No. 6077 BANK. ‘TELEGRAMS: “INDICES LONDON. 


WHEATLEY KIRK, PRICE & CO. 


(ESTABLISHED 1850). 


Electrical Auctioneers, Valuers, 
AND ARBITRATORS. 
Average Annual Valuations exceed £2,000,000 Sterling. 


46, Watling Street, London, E.C. 
‘AND 
Albert Chambers, Albert Square, MANCHESTER. 
Telegraphic Address: * INDICATOR MANCHESTER. Telephone No. 3218. 


TENDERS INVITED. 


TONBRIDGE URBAN DISTRICT COUNCIL. 


ELECTRICITY WORKS. 


The Tonbridge Urban District Council are prepared to receive TENDERS for the 
SUPPLY and ERECTION: of the following Plant for the Municipal Electricity 


Works :— 

Section A. —BOILER HOUSE PLANT. 

Two Lancashire Boilers and Accessories, Steam Pump, 
| Jnjecter, and Economiser. 

Section B. ENGINE HOUSE PLANT. 
Two 50kw. Steam Dynamos, [Motor Transformer and 
:* Accessories. 

Section C._—CONDENSING APPARATUS and PIPEWORK. 

Section D. -OVERHEAD TRAVELLING CRANE. 

Section E. —- WITCHBOARD and INSTRUMENTS. 

Section F.—ACCUMULATORS. 

Section G. ELECTRICITY SUPPLY MAINS. 

Section H.—PUBLIC ARC LIGHTING. 

Section L—HOUSE METERS. 

Section K.—PUBLIC INCANDESCENT LIGHTING. 

The whole bound up in one Specification. 

рр оша must state for which Section or Sections they wish to Tender, in order 
that the requisite drawings may be forwarded to them. 

Tenderers are at liberty to Tender for either Section but not for part of a Section. 

Specification, with Terms and Conditions, and Forms of Tender, may be obtained 
by manufacturers at the Offices of Mr. Robert Hammond, M.Inst.C. E., the Consult- 
ing E eer to the Council, 64, Victoria-street, Westminster, London, S. W., on and 
after Thursday, April, 25th, 1001, on payment of £5 5s., which sum will be refunded 
on the return of the Specification filled up with a bona-flde Tender. Extra copies of 
the Specification may be obtained by bona-fide tenderers at a charge of £5 58. per 
copy, which sum also will be refunded on the return to the Engineer of each extra 
copy of the Specification. Tenders (sealed and marked Tender for Electricity 
Works") must be addressed to me at The Castle, Tonbridge, and be delivered on or 
before 4 p.m. on THURSDAY, May 30th, 1901. 

Each Tender must contain the names of two sureties who will be prepared to 
execute a joint and several Bond for the due performance of the Contract in the sum 
of 20 per cent. of the Contract amount. 

The Committee do not bind themselves to accept the lowest or any Tender. 


A. H. NEVE, Jun., Clerk to the Council. 
Offices of the Council, 
The Castle, Tonbridge, 10th April, 1901. 


COUNTY BOROUGH OF CARDIFF. 


ELECTRICAL TRAMWAYS DEPARTMENT. 
CONTRACT No. 8. 
The Cardiff Corporation invite TENDERS for the followi OVERHEAD 
цоп па 


Section 1. —POLES, BASES, REFUGE PILLARS, &c. 
Section 2.—BRACKETTN, 

Section 3.—FEEDER and SECTION PILLARS, &c. 
Section 4.—TROLLEY and OTHER WIRE. 

Section 5. -CINSULATORS and LINE SUSPENSIONS. 


Speciflcations and Form of Tenders may be obtained on application from the 
CT and Manager, Arthur Ellis, Esq., NM. I. E. E., Old Post Office Buildings, 


Sealed Tenders, endorsed ‘‘Section 8, Tramways,” to be delivered on or before 
TUESDAY, April 30th. 
By Order, 


April 1, 1901. J. L. WHEATLEY, Town Clerk. 


з Gold Medals. 


һм» 


Manufacturer of 


ы 7 


DRAWING and SURVEYING INSTRUMENTS 
Of Every Description, of the Highest Quality and Finish, at the most Moderate Price. 
—— PRICE LIST POST FREE. —— 


Address: W. F. STANLEY & GO., Ltd., 
Great Turnstile, Holborn, LONDON, W.C. 


TENDERS INVITED—continued. 


OF MANCHESTER. 


С ТТҮ 
ELECTRICITY DEPARTMENT. 

The Electricity Committee of the Manchester Corporation are prepared to receive 
TENDERS for the SUPPLY, DELIVERY and ERECTION at their Stuart-street 
Generating Station of the following :— 

SPECIFICATION NO. 1.—WATER-TUBE BOILERS. 

SPECIFICATION NO. 2. —PLANT of 15,000 1. II. P., in Generating and Sub-stations. 

| Sections A, B, and C. -STEAM ENGINES with CONDENSING and 
AUXILIARY PLANT. 
Section D.—THREE-PHASE GENERATORS. 
Section E. —MOTOR TRANSFORMERS, 


Specifications, Drawings and Forms of Tender may be obtained on application to 
Mr. F. E. Hughes, Secretary, Electricity Department, Town Hall, Manchester, on 
payment of the fee of #5 5s. for each Specification, which amount will be returned 
on receipt of a bona-tide Tender. 

Specifications and Drawings may also be inspected (but not obtained) at the Offices 
of the Engineers, Messrs. Kennedy and Jenkin, 17, Victoria-street, Westminster, S. W. 

Tenders, duly endorsed, and addressed to the Chairman of the Electricity Com- 
mittee, must be delivered at the Town Hall on or before TUESDAY, the 7th May 

roximo. : 
Р The Corporation do not bind themselves to accept the lowest or any Tender. 


WM. HENRY TALBOT, Town Clerk. 


Telegrams, “ Turnstile London. 
Telephone, 188 Holborn. 


Town Hall, Manchester, 9th April, 1901. 


BURGH OF MOTHERWELL. 


. ELECTRICITY WORKS EXTENSIONS No. 2. 

The Electric Light Committee of the Town Council invite TENDERS for the 

following :- - 
CAST-IRON LAMP COLUMNS, ARC LAMPS, SWITCHES, FITTINGS, &c. 

А copy of the Speciflcation and Form of Tender may be obtained on application to 
the undersigned on payment of Two Guineas, which sum will be returned on receipt 
of a bona-fide Tender. . 

Sealed Tenders, endorsed “ Electricity Supply Extension, Contract No. 2," must 
be sent in not later than 13th MAY, 1901, addressed to 

JAMES BURNS, Town Clerk. 
Motherwell, April, 1901. 


DOULTON:«CO., 


MANUFACTURERS OF Limited, 


PLUMBAGO (JRUCIBLES 


FOR MELTING 
Brass, Oopper, 

Malleable Iron, 
Steel, Antimony, 

Gold, Silver, &c 


Depots 


LIVERPOOL, MANCHESTER, 
BIRMINCHAM, P 
ST. HELENS, LANCS., and PARIS. ; 


LARDBETEH. LONDON, S.B. 


The NATIONAL ELECTRIC WIRING CO., ч: 


Head Office: 34, VICTORIA STREET, LONDON, S.W. 


Telephone No. 5134 GERRARD, 


Telegraphic Address: “OVERHAULED LONDON." 


Works :—83, NEWINGTON BUTTS, LONDON, S.E. 


Branches :—БВлхсок. BECKENHAM. BELFAST. COATBRIDGE, R &©, 
COVENTRY. CREWE. DuBLIN. GLOUCESTER. (GREENOCK. X E ' &©, 
LivRRPOOL. NORTHAMPTON. PRESCOT. | office: 
PRESTON. SWANSEA. & 8 о розї INSTALLATIONS 
&c. &c. І ОЕ 


COMPLETE PLANT AND LIGHTING 
For COUNTRY MANSIONS and PRIVATE HOUSES ; also 
for COLLIERIES, WORKSHOPS, FACTORIES, &c. 


SOME RECENT CONTRACTS SECURED BY THE COMPANY:—Wantage Engineering Works, 
for Rt. Hon. Lord Wantage, V. C., K. C. B., consisting of Complete Plant and Wiring. Amport House, for the 
Most Hon. the Marquis of Winchester. The Stanhope and Marlborough Lines, Aldershot, for H.M. War Office. Power Station and 
Car Sheds of the Isle of Thanet Lignt Railway. Leeds Industrial Co-operative Society, Ltd., consisting of Motors, Wiring, and Electric Hoists. 

SOHEMES OF LIGHTING, SPECIFICATIONS & ESTIMATES PREPARED FREE OF CHARGE. 


— — — —— ee — 


Contracts Open, Appointments Vacant, and other Official N otices, &c., can be received up to 7 p.m. on 
: Thursdays for insertion in the current week's issue. 


D 


ХХУШ. 
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Makers of all 
kinds ef 


EVERSHED & VIGNOLES 
ELECTRICAL INSTRUMENTS. 


LIMITED, 


See Advertisement Monthly 
on opposite page. 


LORAIN STEEL CO.’S— 


TRAMWAY MOTORS, 
CONTROLLERS AND EQUIPMENTS. 


AGENTS FOR GREAT BRITAIN: 


IMPERIAL ELECTRIC SUPPLIES, Ltd., 


Telephone: 
2486 GERRARD. 


TENDERS INVITED—continued. 
CORPORATION OF MIDDLETON. 


red to receive TENDERS for the EREC- 
to work in conjunction with their Elec- 


The Corporation of Middleton are pre 
TION of a REFUSE DESTRUCTO 
tricity Works. 

Firms desirin to tender may obtain further particulars and ground plan of 
Electricity Works from myself, and must be prepared to give а guarantee of the 
evaporative efficiency of their apparatus. 

Tenders, accom ed by Plans and Specifications, addressed to the ‘‘ Chairman, 
Destructor Committee,” must be delivered at my office not later than SATURDAY, 
the 27th instant. 

The Corporation do not bind themselves to accept the lowest or any Tender. 


FREDERICK ENTWISTLE, Town Clerk. 
Town Hall, Middleton, 12th April, 1901. 


GREAT 


EASTERN RAILWAY. 


CONTRACTS FOR STORES. 
The Directors of this Cempany are prepared to receive TENDERS for the 
SUPPLY of STORES and MATERIALS, including :— 
1. Galvanized Iron, Lead, Tin, &c. 13. Baskets, Woodwork, &c. 
2. Enamelled Iron Slips, Plates and | 14. Brushes, Mats, &c. 
Boards. 15. Carpeting, Trimmings, &c. 
16. Cotton Waste, Sponge Cloths, Wick- 


8. Cast Iron Pipes, Stoves, &c. 
4. Bolts, Screws, Rivets. ing, Bunting, &c. 
5. Nails. 17. Telegraph Materials. 
6. Tools, &c. 18. Canvas, Cordage, Floorcloth. 
7. Hardware, Locks, &c. 19. Leather, and India Rubber Feed 
8. Gas, Water, and Steam Pipes and Pipes. 
Fittings. | 90. Portland Cement, Slates, Drain 
9. Lamp and Carriage Fittings. Pipes, &c. 
10. Tinwork. 21. Stone. 
11. Glass. 22. Paper and Envelopes. 
12. Colours, Drysalteries, &c. 23. Stationary and Inks. 


Forms of Tender may be hail on application to the Secretary's Office, Liverpool. 
street Terminus, E.C., on and after the 30th April. 

The Patterns may be seen at the Company's Stores, Stratford, between 10 a.m. and 
4 p.m. from 30th April to 4th May and from the 6th to 11th May inclusive. The 
Company's patterns cannot be sent away for inspection. 

Parties applying must state the particular contract or contracts for which they 
propose to tender, | 

Tenders endorsed ‘‘ Tender for Stores” to be forwarded by post, in the envelope 
provided by the Company, to the undersigned so as to be received not later than 
10 a.m. 14th May, 1901. 

Tenders which do not comply in every respect with the Company's terms, con- 
ditions, schedules and ‘ifications will not be considered. 

The Directors do not bind themselves to arcent the lowest or any Tender. 

'. Н. PEPERCORNE, Secretary. 
London, E.C., April, 1901. 


C. PASS & SON, Lr». 


Bedminster Smelting Works, B OL. 
SELLERS OF | 


ANTIMONIAL LEAD OF ALL GRADES. 


BUYERS OF 


LEAD ASHES & LEAD RESIDUES FROM ACCUMULATORS. 


Telegrams! "Pass, Р RISTOL.” Telephone, 475. 


Liverpool-street Terminus, 


Manufacturer of 
ELECTRICAL AND PHYSICAL 
INSTRUMENTS. 

44, HATTON GARDEN, LONDON 
CATALOGUES FREN 


86, Charing Cross Road, W. C. 


TENDERS INVITED—continued. 
BOROUGH OF ASHTON-UNDER-LYNE. 


ELECTRICITY WORKS DEPARTMENT. 
The Electricity Committee are prepared to receive TENDERS for 


TWO CONTINUOUS-CURRENT GENERATING UNITS, each of 
250 to 300 H.P. with DOUBLE-ACTING ENCLOSED ENGINES. 

Copies of the Specification and Form of Tender can be obtained from the under- 
1 on payment of One Guinea, which will be returned on receipt of a bona-fide 

ender. 

Tenders must be delivered addressed to the Town Clerk, Ashton-under-Lyne, 
sealed and marked Tender for Steam Dynamos,” and must be received by him not 
later than 12 o'clock noon on MONDAY, April 29th, 1901. 

The lowest or any Tender not necessarily accepted. 


І NEVILLE APPELBEE, Electrical Engineer. 
Electricity Works, Ashton-under-Lyne. Е 
TRAMWAYS. 


DUNDEE CITY 


ELECTRICAL ENGINEER'S DEPARTMENT. 
TENDERS FOR COPPER BONDS. 

The Dundee Town Council are prepared to receive TENDERS for the supply of 
COPPER BONDS. 

Specifications and Form of Tender may be had from Walter H. Tittensor, City 
Electrical Engineer, Dudhope Crescent-road, Dundee. 

Tenders to be lodged with Sir Thomas Thornton, LL.D., Town Clerk, City 
Chambers, Dundee, not later than WEDNESDAY, May 1st, 1901, marked on the 
outside Tenders for Co per Bonds." 

The lowest or any Tender may not be ЖОРУ 

. WALTER Н. TITTENSOR, City Electrical Engineer. 

Dundee, 17th April, 1901. 


PORTABLE ELECTRIC 


SAFETY LAMPS 
= 


9. 
uit 


GAS ЖК 


| 
&о, &. \ 


J. Ж РИИ” ЕЕЕ ЛЫ. 
56, Red Lion Street, Clerkenwell, E.C. 
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INQUIRY. 
W OULD anyone knowing ADDRESS of Mr. JOHN 


LAVENDER, Jun., Electrical Engineer, late with Mackenzie and Holland, 
Vulcan Iron Works, Worcester, communicate with his wife at Peru Mount," 
284A, Great Cheetham-street, Higher Broughton, Manchester. 


APPOINTMENTS VACANT. 


PARIS H OF WILLESDEN. 


CONSULTING ELECTRICAL ENGINEER. 


The Guardians of the Poor require the services of a CONSULTING ELECTRICAL 
ENGINEER in connection with the preparation of plans, specifications and super- 
intendence of the execution of an Electrical Light Installation at their New 
Infirmary (400 beds), Acton-lane, Willesden. The Guardians are pr pargo to pay 
the usual commission of 5 per cent. upon the total cost of the installation. 

Applications for the appointment, accompanied by particulars of recent work, to 
be sent to me not later t TUESDAY, April 23rd, 1901. 


By order 
J. HUTTON HAYLOR, Clerk to the Guardians. 
Guardians’ Offices, 329, High-road, Kilburn, N. W. 

11th April, 1901. 


posoucH OF SUTTON COLDFIELD. 


APPOINTMENT OF ELECTRICAL ENGINEER. 


The Corporation of Sutton Coldfield are prepared to receive applications for the 
appointment of Resident Electrical Engineer. Applicants must have a thorough 
knowledge of the management of Electrical Supply i The person 
appointed will be required to devote the whole of his time to the dutiex of the 
office and to act as Clerk of the Works, under the direction of the Consulting Engineer, 
d the construction of the Electricity Supply Works. Salary £200 per annum. 

Applications, giving full particulars of past experience, accompanied by copies of 
not more than three recent testimonials, and endorsed Electrical Engineer," to be 
sent to the undersigned not later than 95th APRIL, 1901. 

Personal canvassing will disqualify. 


Sutton Coldfleld. 


THOS. V. HOLBECHE, Town Clerk. 


J. М, BARNARD, 
Offices: 4, GREAT WINJHESTER ST., 5.0. 
Warehouse: 6, Great Winchester St., Z. J. 

(For Recharging and 
Repairs 


Sale or Hire, 
MANUFACTURED BY THE 


ELECTRICAL POWER STORAGE CO., Ld., 


Battery Makers by appointment to Н.М. 


з — — 


HE EASTERN EXTENSION, AUSTRALASIA AND 
CHINA TELEGRAPH COMPANY (Limited). 


NOTICE is Hereby Given that the FIFTY-FIFTH HALF-YEARLY ORDINARY 
GENERAL MEETING of this Company will be held on WEDNESDAY, the 24th 
day of APRIL, 1901, at 2.30 o'clock in the afternoon, at WINCHESTER HOUSE, 
50, Old Broad-street, London, when the Report and Accounts for the Half-year 
ended 31st December, 1900, will be submitted, a dividend and bonus declared, and 
the ordinary business of the Company transacted. 

And NOTICE is further Given that the REGISTER of TRANSFERS will be 
CLOSED from the 17th to the ?4th APRIL, both days inclusive. 

Dated this 13th day of April, 1901. 

By order of the Board, 
F. E. HESSE, Manager and Secretary. 
Winchester House, 
50, Old Broad-street, London, E. C. 


HE AFRICAN DIRECT TELEGRAPH COMPANY, 
LIMITED. 
FOUR PER CENT. MORTGAGE DEBENTURES. 

NOTICE is Hereby Given that in conformity with the conditions upon which the 
above issue was e the TENTH DRAWING for payment of these Debentures, 
146 in number, will take place in the presence of a Notary Public of the City of 
London on WEDNESDAY, the Ist of May, at noon, at the Offices of the Company, 
WINCHESTER HOUSE, Old Bronditreot London, E.C. 

y order, 


Н. E. PLANK, Secretary. 
Winchester House, Old Broad-street, 


London, E.C., 18th April, 1901. 
GQ UBMARINE CABLES TRUST. 


NOTICE is Hereby Given that in accordance with the terms of the Trust Deed, 
THIRTY CERTIFICATES will he redeemed from the surplus funds of the Trust 
by u DRAWING which will take place on FRIDAY, the 26th April instant, at noon, 
at the Offices of the Trust, Room No 186, WINCHESTER HOUSE, 50, Old Broad- 
street, London, E. C., for payment at €120 per Certificate, on and after that day at 
ш Banking House of Messrs. GLYN, MILLS & CO., 67, Lombard-street, London, 

^ C 


The Coupon of Reversion, which will be found attached to each Certificate, should 
however, be retained by the Holder of any Certificate which may be drawn. 
Any Certificate Holder may be present at the Drawing. 
By order of the Trustees, 
NIDNEY COLLETT, secretary. 


Winchester House, E. C., 15th April, 1901. 


У PARTNERSHIP. 


ARTNERSHIP.—An old-established firm of electrical 


engineers desire & PARTNER who is fully qualified to design and direct 
manufacture of continuous-current generators and motors. Will be required to 
invest capital, but the amount of investment not so essential as undoubted ability 
to design and direct as above. Strictest eee both sides, principals or 
solicitors only.—Address N. S., care of Messrs R. F. White & Son, General Adver- 
tising Agents, 33, Fleet-street, К.С, | 


WULCANISED INDIARUBBER 


Electric Light Gables. 
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GREENGATE RUBBER AND CABLE WORKS, SALFORD. 


I. FRANKENBURG. Lro, MANCHESTER. 


_ LONDON OFFICE: 
128a, Queen Victoria St., E,C. 


tland. 


GLASGOW : Messrs. J. & A a ents for 


62, Robertson St., 


Large Stock. 


Prompt Delivery. 


XXX. 
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OHEAP PREPAID ADVERTISEMENTS ELECTRICAL, 


relating to SITUATIONS VACANT AND WANTED, MISCELLANEOUS PLANT 
WANTED, FOR SALE, AND FOR EXCHANGE, are inserted in TH ELEC- 
СВІСТАМ " at the following special low rates: 

Three Lines and under a 1s. 6d. 

Per Line after 6d. 


Nine Words to the Line. 


Cash must accompany all orders for advertisements inserted at these rates ; 
¶ inserted “to account they will be charged full scale rate. 


— — — — 


SITUATIONS VACANT AND WANTED, &c. 
ANTED, an energetic young ELECTRICIAN as 


ASSISTANT in the Wiring and Fittings Department of a provincial public 
supply authority. Must be able and willing to canvass and estimate for Light and 
Power Installations, and to carry out same under supervision. — Apply, stating age, 
experience and salary required, to W. F. C., Electrician Office, Salisbury-court, 
Fleet-street, London. 


WANTED, experienced DRAUGHTSMAN, capable of 


designing electrical machinery, including small motors. Quick and accurate 
at figures. —Address, stating age, experience, and salary required, to DESIGN, care 
of Street’s Agency, 30, Cornhill, Е.С. 


ANTED, WORKING CHARGE-HAND capable of 


: taking charge of wiremen on marine electric light installations in large 
ирга under superintendent. Must have considerable experience in single wiring 
an ve held similar роон with responsible tirm.—Apply, stating fully, qualifica- 
ове і wages, to W. Н. ALLEN, Son & Co., Ltd., Queen's Engineering Works, 

„ford. 


ELEOTRIC ТКАСТІОМ.— The British Electric Traction 


Company. аге prepared to admit a limited number of qualified electrical 
students as PUPILS to pass through the various departments of the business. 
Particulars as to 


Ј remium and otherwise on application to the SECRETARY 
Donington House, 


orfolk Street, Strand. 
SWITCHBOARD ATTENDANT WANTED for large 
continuous-current. plant. — Apply, stating experience, and wages required, to 
4,266, Electrician Office, Salisbury-court, Fleet-street, London. 


\V ANTED, by Electrical Specialities Merchants, TYPE- 

f WRITER (male) having knowledge of Electrical business.—Apply, full 
articulars, experience, age, salary, to 3,931, Electrician Office, Nalisbury-court, 
"leet-street, London. , 


ANTED, young IMPROVER, quick at figures, to assist 
Mains Superintendent in well-known Cable Company, small salary. —Apply, 
by letter, to A. B., Electrician Office, Salisbury-court, Fleet-street, London. 


B Sc., М.А, with honours in Mathematies and Natural 
е Philosophy, having knowledge of Applied Electricity, desires APPOINT- 


MENT.—90,500 Electrician Office, Salisbury-court, Fleet-street, London. 

M ESSRS. JOHNSON & PHILLIPS, Old Charlton, Kent, 
= are prepared. to appoint AGENTS for the sale of electrical goods in 
‘Northampton, Norwich, Plymouth, Cork, Isle of Man, Liverpool, Reading, Brighton, 
Barrow and North Wales. Preference will be given to those having technical 
knowledge and existing business connections. 


— k ͤ·—ꝓ—ͤ— 


MRST-CLASS GERMAN FIRM wants active REPRE- 


SENTATIVE for their Stranding and all kinds of Cable Covering Machines, — 
Apply, 3,953, Electrician Office, Salisbury-court, Fleet-street, London. 


IMPORTANT TO MANUFACTURERS. 


N enterprising ITALIAN FIRM having head oftices in 
Home and a good connection, desires to REPRESENT BRITISH MANU. 
FACTURERS of AUTOMOTORs, CYCLES, ELECTRICAL MACHINERY, FIT. 
TINGS and APPLIANCES, AUTOMATIC CONTRIVANCES, «е. Where desir- 
able consignments will be received for sale and proper securities given. 
useful patents роп! or agency for undertaken. 
in first instance, to E. V., careof Messrs, Lazarus 
Mt. Mary Axe, E.C., London. 


| New 
Satisfactory references.-—Apply, 
& Rosenfeld, 3 and 4, Bevis Marks, 


SECONDHAND 


ELEGTRIGAL MACHINERY. 


Messrs. THOMPSON, SON & OO., of New York, have 
a LARGE QUANTITY of 


DYNAMOS, MOTORS, SWITOHES, ARO 
LAMPS, ENGINES, BOILERS, &o., &o., 


in Stock, of Standard makes, for Immediate Delivery. 


COMPLETE EQUIPMENT FOR ELECTRIC LIGHTING 
PLANTS OR STREBT RAILWAY SBRVICB. 


Write for Catalogue and particulars to— 


W. Н. MERRIMAN, °* 


Wiotoria Bt., 
LONDON, 8. u. 


—— ...... — a PZZʃ—³ñ—P—ü—ñgmVa—v—ͤ— ͤ — —— ЗШЕ 7 BP Áo — ——À BÓ АЙЕЛ ESO? 


Thousands are successful and gaining better 
positions and salaries studying at home b 
our mail system. We teach Electrical Engi- 
neering, Mechanical Enginooring, Mechanical 

ENGINEE Drawing, Electric Lig. ‚ Electric Rail- 
ways. Short Popular ectrical Course, 
Elementary Mathematics, &c., by mail Study in 

T AUGHT are time only. Institute endorsed by Thomas A. 


Edison and other prominent men of U. В. апа England. 

Catalogue free, 
Electrical Engineer Iastitute of Corre 
tion, Dept. 8, 240 to 242, West 23rd-st., 

KING’S COLLEGE, LONDON. 

ELECTRICAL ENGINEERING.—The SPECIAL EVENING COURSE of 

LECTURES and LABORATORY WORK on ALTERNATING CURRENTS com- 

mences APRIL 29th. For Prospectus apply to the SECRETARY, 


ondence Instruc- 
ew York, U.S.A. 


Specially-prepared Copyright Lists 


NAMES AND ADDRESSES 


MEMBERS OF THE ELECTRICAL AND ALLIED 
PROFESSIONS AND INDUSTRY 


Chief Officials of Home and Foreign Government Works 
Departments; British Railways and Tramways Under- 
takings; Municipal Lighting, Tramways and Telephone 
Committees; Technical Training Institutions; Societies and 
Institutions; and the Chief Technical and Trade Journals, 


NOW READY. 


THE LISTS HAVE BEEN CAREFULLY REVISED AND 
BROUGHT UP TO DATE TO MARCH, 1901. 


Full Particulars may be had on application to the Publisher of 
“The Electrician," Salisbury Court, Fleet Street, London. 
Ready Shortly. 
The NEW EDITION of 


A POCKET BOOK OF ELECTRICAL 
ENGINEERING FORMULAE. = 


By W. GEIPEL and H. M. KILGOUR. 


Over 800 pages. Price 7s. 6d. net. 


Prospectuses of the New Edition will be ready in a few days, and will 
be sent post free on application to the Publisher. 


In the Press. 
A HANDBOOK FOR 


THE ELECTRICAL LABORATORY 
AND TESTING ROOM. 


By Dr. J. A. FLEMING, M. A., F. R. S., 


Professor of Electrical Engineering at University College, London. 


This Handbook has been written especially to meet the requirements of 
Electrical Engineers in Supply Stations, Electrical Factories and Testing 
Rooms. The Book consists of a series of Chapters each describing the 
most approved and practical methods of conducting some one class of 
Electrical Measurements, such as those of Resistance, Electromotive Force, 
Current, Power, &c., &c. It does not contain merely an indiscriminate 
collection of Physical Laboratory processes without regard to suitability 
for Engineering Work. The Author has brought to its compilation a long 
practical experience of the methods described, and it will be found to be a 
digest of the best experience in Electrical Testing. The Book includes a 
Chapter on the Equipment of Electrical Laboratories and numerous Tables 


of Electrical Data, which will render it an essential addition to the library 


of every practical Electrician, Teacher, or Student. 


"THE ELECTRICIAN" PRINTING & PUBLISHING CO., Limited, 
1, 2 & 5, Salisbury Court, Fleet Street, London, 


SOLS 
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BE Every Lamp bears the Company's Trade Mark ** BROCHIPEL.’’ 


THOROUGHLY RELIABLE, EFFICIENT and DURABLE. 


BROGKIE-PELL Z3 


PATENT 


ARG LAMPS 


FOR 


TRAMWAY LIGHTING. 


SEND FOR PRICES AND FULL PARTICULARS. 


— ——— - — — -— 


OWNERS OF PATENTS and SOLE MAKERS: 


|| 
BROCKIE-PELL ARC LAMP, Limited. 


O, WORSHIP STREET, | LONDON 9 NE 


PLANT, &c., FOR SALE. 


ELECTRICO LIGHT PLANT FOR SALE.—Consisting ADDRES S 
of Best Crossley Petroleum Engine of 4 k. H. P., with fly-wheels, vapouriser . 
namo, of approved TA B 75 E rs 


pumps, and all other appliances. An excellent shunt- wound ар 
make, 135 volts 30 amperes. А set of E. P. S. accumulators, 53 cells with all neces- 


mur арра, аш, "| Switchboard, enamelled slate, and all necessary | IN I VO R Y A N D B O N E 
elect condition: ~ Far price and ot ar сере apply to M. W. Pinner Elertrieal | | 
Engineer. Trinity күши, Llandudno. BS 7 DN GE PMAN oll VF, R ZING * 

WATER POWER! WATER POWER! LETTERS ENGRAVED ORIN RELIEF. 
TO ВЕ ДЕЕ by PRIVATE TREATY al bs Unely ы e 

’ an exceedi aluable a TA if S E 

FREEHOLD ENTATE, comprising about sp acre of, mont productive Weiten BLETS LETTERED 

Railway. There is also a magnificent private river of almost unlimited water power. FOR ALL PU RPOSE 

The property presents most digi ible sites for building or for the erection of works. S 

Possession can be had [ипне itely. Apply by letter to X., care of Mr. Botting, 

с вера ENDOLITHIC MFG.C*r» 

WANTED and FOR SALE. 612 FORE S*LONDON-EC; 


Chertsey, Surrey. 

WAN TED, a small ALTERNA’ ATOR, 25kw. to 30kw., belt 
or rope driven. frequency about 83. Machinery to be safe w hen run to give 

100 Ay.—Particulars, stating type of machine, &c., to ALTERNATOR, Electrician 

Office, Salisbury- court, Fleet-street, London. 


W ANTED, a TEMPORARY IRON CHIMNEY STALK 
about 100 feet high by from 4ft. 6in. to 6ft. diameter. Address in first 
instance, giving price, date of delivery and other particulars, to T. C. R., Electrician 
Office, Salisbury. court, Fleet-street, ndon. 
V ULCANITE CELLS (150) new, height 103 by 7 by 34, 

d м Ж 2e od each ; ано ay, atto; “secondhand, various bizon: Alao i de Scree 28 ¥ ! g — 
0 al namos, Drilling Machines, tches, Accumulator tes, Aci c qe ES | p R (у S 
e 45, Broadway, Walham Green, London, W nde ex FLEXIB LE 


WANTED, LAMP TOPS, with Platinum, Scrap Platinum, 


———— 02 ————— — — | | FHMANN BROTHERS A MAKERS OF 
SS ²˙ d 2d ORIGINAL MAKERS OF THE 
[HE WATER POWER AGENCY.— Applications are BRITISH ASSOCIATION STANDARD SOREW THREAD 


invited at once from those uiring power of various amounts, up to 
60,000 H.P.—Apply SECRETARY, 212 West George. street, Glasgow. im келгей шешә. Sere Plates, Chasers, 0. 
>, — Hampshire Works, Station Rd. 


Ае: CHARGING.—C. Н. САТНСАВТ (Near 8t. James 8t., G.E.R.), 
ы ting e aged шор e Ое WALTHAMSTOW, E. 


sizes romptly, соо | др 
Hire for temporary li ex rimental uses Dorset-buildings, Salisbury- i 
square, Flee stroet, Жеш E relephone No. 260. ) Been Vis Our Latest Price List of B.A., Whitworth and Gas Taps, Dies, &oc., free on application 
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WILLANS 


Electric Lighting 


AND 


Traction. 


15 
1,200 Н.Р. SETS 


HAVE BEEN SUPPLIED FOR THE 


LIVERPOOL 
CORPORATION 
TRAMWAYS. 


VALVE 


| 


EEN г; 


\ 


г ыр Ñ 


STANDARD SIZES UP ТО 
3,000 H.P. 


1,200 H. P. Set. 


PAXMAN & CO., Lti., Engineers, COLCHESTER. 


MAKERS of a GREAT VARIETY of STEAM ENGINES and BOILERS. 
IALITY : 


naam: Steady Running Engines for Electric Lighting. 


Н TI я 
an | і 
© 82 zi 

Eg 2% Ё 
Zo map > 
ae m Б о 
> 288 A 
ad 38 й 2 
м "3 © "d 5 ү .. 
oy oa d = n 
d. mr E A 
— 9 E ОСА . m ER 
Ld E Ее] Ё | к= aa i || | + ee А | IM ШИ — к © 
: aq 25 — rege eee 
Paxman's Patent * Economics!’ Boiler, from м N р 4 cM. тшш ҮЙ | Amr = | 
p. upwar o. Aa : : E 

This Boller із one of the Best Steam Generators 3 4 Б E rm „Шш == SS я 

before the public, not only for Efficiency, but for < а =e SSS a eae 1 

Economy and Durability. 1% contains particularly ü v Windsor" Vertical Compound Engine, with Dynamo combined 


good features and high qualities, made in all sizes, 
Catalogues and full particulars, with Photos and Prices, post free on application to 


DAVEY, PAXMAN & CO., Ltd., Engineers, Colchester. 
LONDON OFFICE—78, QUEEN VICTORIA STREET, E. O. 
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cm ELECTRIC 
BELLS. 


SEEN OUR NEW LIST? ae rra. 
THE GENERAL ELECTRIC CO. (1900), Ltd., 


Head Offloes, Warehouses and Showrooms: 


69, 71, 88 & 92, Queen Victoria St., LONDON, E. o. 


" Victoria Bridge, MANCHESTER. Peel Works, Adelphi, SALFORD, 
WORKS | 


|n Waterloo Street, GLASGOW. Sherlock Street, IRMI NGHAM. — 4 


56, Barwick Street, BIRMINGHAM, 
13, Westgate Rd., NEWCASTLE-ON-TYNE. 3 N HAMMERSMITH. 


16, St. Andrew's Street, DUBLIN. CLERKENWELL. . 
| East Wharf, St. Mary Street, CARDIFF. REC* TRADEMARÉ 


Agents for Australia: LAWRENCE & HANSON, 3, Wynyard St., SYDNEY, and 167, Queen St., MELBOURNE. 


‘UNITED ASBESTOS С": 


FINE ASBESTOS PAPER, for Dynamos, &с. 
TON — AsBESTOS TUBES and CEMENT, for Electric All Goods are made at our Works, 


ear London, and are of the 
ASBESTOS TE TRADE. 5 PROOF PAINT, A : he 


tor protecting best possiblo description. 
ОТЕ А Tho ONLY COMPANY . for ditto Specifu “SALA 1 
n tho WORLD | 1 ˙ ARS. 


BRANCHES: 


FINE ASBESTOS THREAD, for covering wires . 


ANY, 
WAA owning & working assestos COVERED WIRES. Depots: NEWOASTLE-ON-TYNE, Quay fido 
Ashestos Mines PATENT SALAMANDER LUBRICANT, for gs з, James Bt, BRISTOL, Provin viden: Buildings 

ёо, 
in both Dynamos, Clare St GLASGOW, 56, Bothwell Circus. 
PACKING, NON-OONDUOTING OOVERING HULL, Queen's Dock, ANTWERP, Rue 


"оен ITALY and CANADA. tor Boilers, ас, Montevideo, 


“SALAMANDER” LUBRICATING OILS AND GREASES. 
These Lubricants are of the very Best Quality and are supplied to suit all conditions of working and climate. 


D. Н. BONNELLA & SON, LTD., сонно авес e 


88 & 80, MORTIMER STREET, LUN: . . Pushes, Indicators, Bells, & 0. 


Steam Wsrke: 43, Kirby Street, Hatton Garden. Wall Sookets, Pressel Switches, Fuse Boards. Name and Address Tablets. 
Telegrams | '' Boncinello London." Telephone; 1882 Gerrard. INGANDESGENT LAMPS. FLAME LAMPS A SPEGIALITY. 


Doulton Conduits 


For Underground Feeders 


in connection with 


Electric Traction. 


DouLTON & Co., LIMITED. 
LAMBETH, LONDON. S.E. 
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CLASSIFIED TRADES’ INDEX TO ADVERTISERS 
^. IN "THE ELECTRICIAN.” 


А © 


Advertiséra are entitled to entries in this List FREE OF CHARGE according to the size and series of their Advertisements. 


Additional entries are made at a low charge, particulars of which will be forwarded on application to“ The Publisher. 
Bold Type entries or additional matter can also be arranged for with the Publisher. 


tectrical). 
ловите W., 4, Great Winchester-street, London, NF. CO. . . . f . 2 .f: 
. Sole Agent in the United Kingdom for Q” апі“ V ” type B. P. S. Storage 


Celis. 
Ї jen nis е Е. апа Со. 38 Billiter: Lond / ˙·ð—wOw• EAEE 
| renis tor Felten and Guilleaume Cariswerk Actien- Gesellschaft. 


1 


Drake and Gorham, 66, Victoria-street, London, 8.1... ...... ee... G, 7, 8 


Sole Agents for Jandus Arc Lamp. 
Levi (J.) & с, 97, Hatton-garden, London, EO. 000000009 000 000 000000 000000000000 000 000 006 
dose eee (e ао Буттем) 

LAT U . 
5 Electrical Storage Syndicate, 39, Victoria - street. London, BW ........ 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87 
t, 
Bite Power Storage Co., 4, Gt. Winchester-st., H. O., & Millwall, E., London 
Hart Accumulator Co.. Marshgate-lane, Stratford, E. ..... РНН n 

Raden, H. W. van, 7, EIIys- road, Coventry. ...... . .... . . . . . . . . .. 


ALTERNATORS, Houston Oo., 83. Cannon-strest, Tondon, E. C. 


Thomson- e 5 ^ bd eee: Kd eee sae 
be Westinghouse Electric and Mfg Co., Westinzhous? Building, Norfolk- 


street, Strand, London, W. CCC. ep Peu — уж 
Brush Electrical Engineering Co., 49, Queen Victoria.st., London, K. O. . . e 
Crompton and Co., Mansion ouse-buildi London, E.C., and Chelmsford... 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-87 


treet, London, E. C., and Branches... ЖКК a РЕРНИ РИА 
Y otio "Construction Company, Wolverhampton ; and Dashwood House, Old 


-sireet, London, E. C. TR 3 : 
General Electric Co., 69, 71, & 88, Queen Victoria-st., London, E. O., & Salford 
Johnson & Phillips, 14, Union-ct., Old Broad-st., London; & Ghar 


d-Btreet, London, C. оов оно оао ооо ооо ооо ооо 6009040090 00040999»00900 990500 090995000 ооо 000020 
ЕПН Brothers, Century Works, Lewisham, and 101, St. Martin's-Iane, London 


be & 
Бего, Боп oles, Woodfleld Works, Harrow road, London, N 


1 

lectric G0. 69, 71, & 88, Queen Victoria- street, London, H. O., & Salford 
Johnson Phillips, 14, Unlon et., Old Broad-et., London; & Obariton, Kent. 1 
Paul, R. W., 44, Hatton-garden, and Gt. Saffron Hill, London, Е.О. ............... 
Pitkin, J., 56, Red Lion- street, Glerkenwell, London, E. C. ......... . . . . 
Richard, Jules, Paris— Agents: Levi (J.) and Co., 97. Hatton - gdn., London, B.O 
TI-FOULING COMPOSITIONS. 
Indestructible Paint Com 31 Cannon-street, London, Е.О. ..................... 
Kirkaldy, (J.) and Sons Last London Works, Garford-street, London, 


T NIAL LEAD. 
AN Неер апа Son, Bedminster Smelting Works, Bristol 000 000006 өөө 000 000 000000000000 ооо 


АЗВЕОТОВ. 

Asbestos Co., 8, Minories, London, Е.О. ...... 8 exa quus 

Amed Asbestos Company, Dock House, Billiter. street. London, В. 

Willcox (W. Н.) & Co., 23, Southwark-street. FV 
AUCTIONEERS AND VALUERS (Mechanioal).—Whea 

° and Oo., 46, Watling-st., London, H. O., and Manchester. 


RI 
BATTER m trical Storage Syndicate, 39, Victoria street. London, 8. W. зө» 


nited Electric Company, Ediswan-buildings, 36.37 
Edison and Swan U aud Branches өө JJV Е 


Qupon siron London, E.C. 
Rloc. Power Storage Oo., 4, Great Winchester-st., ; E., Lond. 
General Electric Oo., 69, ° ord 


AN 


ooe ove 


eee 


П, апа 89, 


rt Accumulator Co., 1 T 
остао and Phillips,14, Union-ot.,0ld Broad-st,, London; & Ohariton, Ksnt..1, 


BATTERY JARS. 
Stiff and Bons, London 


BELTING. 
Willcox (W. H.) & Co., 33, Southwark-street, London, S. I. 900*60990009090000000200000 


BOILERS. 
Davey, Paxman & Oo., Colchester ; and 78, Queen Victoria-st., London, I. O. 
Robey & Oo., Globe Works, Lincoln ; and 97, Queen Victoria-street, Lon., Е.О. 
Willans and Robinson, Rugby «990«0200000025090000999909090000009095090200000000900090090200000090900000 
BRIOKS.—Hamblets, Limited, West Bromwich 
CABLE COVERING MACHINERY. | 
Demuth Bros., Linzerstrasse 111:8, Vienna, Austria 
Johnson & Phillips,14, Union-ct.,Uid Brusa-wu, toudou з & Unariwu, eur 
OABLE SUPPLIES. 
British Insulated Wire Oo., Prescot, Lan | 
Callender’s Cable & Construction Oo., Hamilton House, Victoria Embankment 
Edison and Swan United Electric Light Company, Edwwan-baildings, 30-87, 


Potteries, Lambeth, London, В.Е. €00000000000000000000999 40000 


00. 200000 0000000 00000 000008002000 000008 000000 


*esscv0í6000052€0990900925 . ФО TETIT · 900 


Queen-strec London, E.C., and Bran 1 ied aoa eH api ө 1, 
Gesellschaft—Sole Agen 


Felten and Guilleaume Cariswerk Actien- le ts: W. P. 
Dennis & Oo., 33, Billiter-st., E. G. (LAITIITI eee ооо eee eee 009 009022000000* 9800000000900 
Frankenburg. I., Manchester; and 1284, Queen Victoria-street, London  ......... 
General Electric Oo., 69, 71 & 88, Queen асса алоо, E. O.; and Salford 
Glover (W. T.) & Co., Trafford Park, Manchester; & 3, Queen Anne's Gate, 8,W. 
Henloy's (W. Т.) Tel. Works Oo., 27, Martin's-lane, Lond., B. O.; and N.Woolwich 
Johnson and Phillipe, 14, Union-ct. ба Broad-st, London; & Chariton. Kent . 
Kabelfabrik Actien-Gesellschaft, Vienna, Austria — Agent for United Kingdom: 
James Littauer, 4, Cross-street, Finsbury, London, E (. . 2 
London Electric Wire Co., Playhouse-yaru, Golden. London, Е.О. ........ 
Société d'Exploitation des Cables Electriques, Oortaillod, Switzerland ............ 
Bt. Helens Cable Co., Warrington & 8t. Helens & 82, Victoria-st., London, S. W. 
Buddeutsche Kabelwerke A.-G., Mannheim-Neckarau, German g 
Telegraph Manufacturing Co, Helsby, near Warrington; and 11, Queen 
Victoria-street, London, E. O.; Liverpool, Glasgow, and Belfast............. ses 
Union Cable Co., 28, College-hill, Cannon.street, London, R CO... . 
Western Electric Oo.. Bridge Chambers, 171, Queen Victoria-street, E 


CARBONS. 
Blackwell (R. W. & Oo., Ltd, 59, City-road, London, B.C. e 00 0020090909 9.5 m 
Brush Electrica] Engineering Co., 49, Queen Victoria-street, London, Е .О....... 
Crompton & Co., Mansion House-buildings, London, E. C.; and Chelmsford ...... 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-37, 
Queen-street, London, E. O., and Branches... . . .. . . . . . eee eee . be · ne 
General Electric Co., 69, 71 & 88, Queen Victoria. st., London. R. ö.; & Salford 


Johnson and Phillips. 14. Uníon.ct., Old Broad-st., London: & Charlton, Kent., 1, 24 


SasiNas.— Edison and Swan United Electric Light Company, Ediswan. 


bail 36-37, Queen-street, London, B. O., and Branches . . . e eee cee 
General Electric Co., 69, 71 & 88, Queen Victorla-st., London, H. G.; & Balford 3 


e 1 and 3, Artillery. lane, Bish Without, В.О 
Ў .lan opagate-street — 
OIROUIT BREAKERS ` 
Geipel & Lange, Parliament-mansions, Westminster, S. W.. eee sooo 
Kelvin and James White,16-20, Cumbridge-street, Glasgow *00009c09000000509 * о ове: ов 


London, E.C., and Branches. 000 000 ооо 9000900 00000600000000099 %% %% %% 000000 AM ry 


Iton,Kent...t, 


ee 4, 


on... D NOCUIT [III IE 


I. 


22 


12 


54 
11 


3, 
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45 
47 


24 


98 
83 
‚ 24 
28 
?8 
23 
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83 
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51 
83 
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32 


24 


54 
41 


29 
83 
22 

1 
24 


5 


4 
15 
18 
16 
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1,38 


33 


‚88 
3 


| 


ue | CONDENSING PLANT. 


Allen (W. H.) Son, and Co., Bedford: & 37, Old Queen-st. Westminster, S.W 
Belliss & Morcom, Ledsam-street Works, Birmingham; and 9, Victoria- 


street, London, 8.W. 946099901009 90*«20960022000 4 0 J 00:600006 0000 беовооое 00000000 060008 воо ооо о ооо 90060 26 


-— a am — =з» сьо ҥч» ә 


Blackwall (R. W.) & Aa.. Ltd 


Callender's Cable & Construction Oo., Hamilton House, Victoria Embankm ant 
Crompton & Oo.. Mansion House- buildings, London, E. O.; and Uhelmsford .. 
Doulton & Co., Lambeth London, 8.E. 
Edison and Swan United Electric Light Company, Ediswan-buil 
3 TAA and Branches ......................„› 
ic Co., 69, 71 and 88, Queen Victoria-st., London, B.0.; & 
Hamblet'a, Limited, West Bromwich... Vik F 
Johnson & Phillips. 14. Union. ct., Old Broad-st, 
Simplex Steel Conduit Co., Coventry- street, Birmingham..........«. 


36-32, 


0200050000 200 +6 


РА 


996016099 008004900050000 000 009909060000400000900009950 0 о оо at [] 


London ; & Charlton, Kent .. 5 


ФЕ 
17 
41 
47 


33 
45 
21 


tiff (J.) and Sons, London Potteries, Lambeth, London „B.E. ...................... 2 
OUT-OUTS. i ү 
Beren1 (O.) and Co., Dunedin House, Basinghall-avenue, London, E. C. ., 40 
Blackwell (R. W.) & Oo., Ltd., 69, City- road, London, MK. ecco. owen oo 22 — — 15 
Dorman and Smith, Manchester, and 91, Charing Cross- road, London, W. C. . . 35 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E. O., and Branches eere ee N e OS 
General Electric Co., 69. 71 & 88. Qneen Victoría-«t.. London. E. G.: &Balford 33 
Lund A. P., Pioneer Electrical Works, 477-487, Liverpool. road London, N. 17 
01808. ultz (G.) & Co., 90, Cannon-street, London, Е.С. „ 0 %%% 8490.00000900000*999 эе 8 
anita Oo. Ties Colt Lane, Bethn 
e» t e, Өө el Green, Lond B. 000 000 000000 eee eee 41 
DYNAMO BRUSHES, —Edison and Swan United Electric lagnu Оошрапу, 
Ediswan-buildings, 36-37, Queen-street, London, E. O.; and Branches .........1, 33 
Blackwell (R. W.) & Co., Ltd., 59, City-road, Lon on. Е.С. 96900095890095009909*0090600 оов 15 
General Electric Oo., 69. 71 & 88. Queen Vioctorin.st.. London, E. O., & Salford 83 
DYNAMO MAGNET BARS AND FORGINGS. 
Schultz (G.) & Co., 9), Caunon-street, London, E. CC. e 3 
DYNAMO MANUFACTURERS. ' 
Allen (W. H.), Son & O^.. Bedford: and 37, Old Qneen-st.. Weatminster, . W. 17 
British Westinghon-e Electric an 1 М' 5 Co, Westinghouse Baildinz, Norfolk- 
Street, Strand, London, W.C, —ꝛ—— ete „өз, Sh 
Brush Electrical Engineering Co., 49, Queen Victoria-street, London, Е.О....... 45 
Qlarke, Chapman and Co.,Gateshoad-on-Tyne ; and 50, Fenchurch-st., London 2? 
Orompton & Co., Mansion House-buildings, London, E. C.; and Chelmsford... 47 
to Works Co., 39, Clerkenwell-road, London, Е.С. ................ РРР? mE 
n and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E.C., and Branchos 96 60 „%% 0 Фе: % 00000-06006 60009. 0 вео · + ове Oreo „ 1,83 
Blectrical Company, 123-134, Charing Cross-road, London, W. O. Fittings 
Department: 162, Shaftesbury- avenue, Londoa, W. C. . . . . .. . . ., 37 
Electrio Construction Co. Wolverhampton; and Dashwood House, Old 
Broad - street. London E. O. 6969695 26 69626966! 666 о 625 2660 „%% 2%. "ТТТ TETTETETT e 5 
General Electric Co., 69,71 & 88, Queen Victona-st., London, E. O.; & Salford 33 
Holmes (J. Н.) and Co., Newcastle-on-T yne : and 17, 8oho-equare, London, W. 4 
Johnson & Phillips, 14, Union-ct.. Old Broad-st.. London : & Oharlton,Kent.. 1, 21 
Newtou Electrical Works, Taunton, England spo ERE ⁊ 8 2 
ктап, O., 2. W ynyatt.street, Clerken well, London, Е.С. .................. ee 3 
EBONITE AND VULCANITE. 
Harburg Indis Rubber C. Oo., F. Winter, 8, Redcroas.street, London, E. O. , 45 
ELECTRIC SELLS. 
Bonnella (D. H.) & Son, Ltd., 58-60, Mortimer-streat, London, W. . . . .... 33 
Consolidated Telephone Contraction and Manufacturing Oo., 38, Victoria-st., 
Westminster, London, 8 W. 9e90*51*9»200060500900099009099 00006005096090000000090009000*90020,9909000000008*99 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E. O., and Branches. $90»o9990*€e9009»00200* 909*02**9090 1, 
Ericsson (L. M.) & Co., 154-6, Temple-chambers, Temple-avenue, London, 
E.C.; and at Stockholm and St. Petersburg езе,» ео 
General Electric Co.,69, 71 & 88, Queen Victoria-st., London, Е.О.; & Salford 33 
Telegraph Manufacturing Oo. Helsby, near Warrington: and 11, Queen 
Victoria-street, London, E.C. and Liv ol 000000600 00000 00000 Л оов 1 
Western Electric Со., Bridge Chambers, 171, Queen Victoria-street, E O. . . . 2 


ELEOTRIO CRANES. 


British Thomson- Houston Oo., $3, Oannon- street, London, E.O. . . . . .. . 3, 21 


ELEOTRIO GAS LIGHTERS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 86-87, 
Queen-stree London, E. O., and Branches 000000 000«0009-00000*00009020090900**09090002909 9090 Ry 
General Electric Oo., 69, 71 & 88. Qneen Victoria-st., London, E.O. ; & Salford 
ELEOTRIO LIGHT OONTRAOTORS. 
DM MIC доош, Ledsam-street Works, Birmingham and 9, Victoria-street, 
Qu on, ° е «9955559090500 6 6 6% %%% 6 6 060 о „% „% €9996600009«0020099909006000960000099900009090090000*000090009009599 
British Thomson-Honston Oo.. 88. Cannon-atreet, London, K. 0 . .. . 3, 
British West inhouse Electric and M'f'g Co., Westinzlioase Building, Norfolk- 


оооло оо „ „% „6% 6% e 6 2 „%% af 


Brush Electrical Eng. Oo., 49, Queen Victoria-street, London, E. O. — 


Electric Construction Company, Wolverhampton ; and Dashwood 

Broed-street. London Е.С........................ nu ЖККУ ОЛУТ КЖК ООЛО 82255 
Elec. Power Storage Oo., 4, Gt. Winchester-st., London, E. O., and Millwall, E. 
Henley's (W. T.) Tel. Works Co., 27, Martin's In, Cannon-st., Lon., & N. Wool wich 


1, 38 


33 


26 
21 


t4 
1 


Johnson & Phillips, 14, Union-ct.. Old Broad-st., London; and Oharlton,Kent..1, 2! 


ELECTRIO MINING MACHINERY. 
British Thomson-Houston Oo., 83, Cannon - street. Loudon, E. O. 


＋5*•4„4ö. coarse 3, a 
British Westinghouse Electric anl M'f'g Co., West'n rhouse Building, Norfolk- 


Mr. Ct, Str. n l, Lon lon, Ү.С, 6 % „„ „ „„ зов 2 6 6 6 corte овое „„ „ „ 66% %»—õ % „%% „446% eee 
Edison aud Swan Оша Electro Ligou Company, BEduwan-ou/idiagy, 66-37, 
Queen-s London, E. O., and Branches 100000 00000 09.099090 000050 ERTI a 00000508 COR + 00 By 
General Electric Oo., 69, 71 & 88. Queen Victoria-st., London, E. O.; & Salford 
ELWOTRIC TRAMWAY SUPPLIES. 
British rhomson- Houston Oo., 83, Oannon-street, London, R. E 
B.itish Westinghouse Electric ant M'f'g Co., Westinghoase Building, Norfolk- 
street, Strand, London, W.C. ................. METUS 
Blackwell (R. W.) & Oo., Ltd., 59, City-road, London, B... . ee coe 
Dick, Kerr and Oo., 110. Ozanon-street, London. B.O. ... ........ зз 
Electrical anl боп зга! Coatraoting Co., Pier a lillx- n insions, Lon lon, W. 
Electric Railway and Tramway Carriage Works, Preston, Laus 
Fleming. Birkby and Goodall. Woodfield Mills, Liversedge, Yorks. ............... 
Imperial Electric Supplies, 8@, Charing Cross-road, Loadon, W.C. ............... 
Witting Brothers овоше and Hydraulique Societe Anonyme), 49, Овапо 
street London, .O. 000 % %ꝙe eee 000 000 000 000006 eee 000009090290 овоогоо 009090909 ооо ооо 
ELEOTRO-MAQNETS. 
Edison and Swan United Electric Light Company, Ediswan-buildings, 36-37, 
Queen-street, London, E. O., and Branches . . . . . . . . . 
ELECTRO METAL DEPOSITING AND REFINING MAOHINES. 
Cowper-Coles (3herard) and Co., 83, Victoria-st., Westminster, London, 8. W. 
Oppermann, C., 2, Wynyatt street, Clerke1well, London, K. C0... . . 
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NOW READY. 


With Numerous Illustrations. Domy 8vo. Paper Covers, Price 2/@ net, post tree. 


THE THEORY OF COMMUTATION. 


By C. C. HAWKINS, M.A., M.I.B.B. 


"THB THRORY ОР COMMUTATION " deals with commutation 
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000 о 06 000006000 060 1% 


Pleming, Birkby & Goodall, Woodfield Works, Liversedge Yorks.. —— JS 
PAINT6, &c.— Indestructible Paint Oo., 81, Oannon-street, London, B.O. , 4) 
PATENT AGENTS.—OCha (J. 0.) & Co., 70, Chancery - lane, 0... — 
ак (J. G.), Norfolk use, Norfolk - street, Strand, Овоо ведені 

Allen (W. Н.) Son & Co., Bedford; and 27, Old Queen-st., Westminster, 8.W. ... 17 


Belliss & Moreom, Lodsam-st. Works, Birmingham; and 9, Victorla-stroot, 
London, S. W. ......... F 
Blackwell (R. W. ) and Qo., Ltd., `$9, . City-road, Lon . London, B. G. —————— л CLO 


Merryweather & Sons, 68, Long- -acre, London, W. 0. 21 
Willcox (W. Н.) and Co., 28, Southwark-street, London E... 8 
e United Hlectrio Light Company, Bdiswan-buildings, 86-37 
an 0 pany wan- ngs, 
Queen- street, London, E. 0., and Branches 600.00. Ы, % 000080006006 000 000000000006 ! L] 
писер 


Geipel & Lange, NAME p аы, Westminster, S. W.. q . 024 
8, TERMINALS, A0. 


edi Standard Scre Screw Oo. ,Halifax. e090090000900252000000000099000600000000.000000009000000000000 35 
Edison and Swan United Electric Mies Company, Ediswan-buildings, 36-87, 
Queen- street, E.O., and В $560000990»*0090Q0090900000 000«009004909000000000 000 9 
Lehmann Вгов., Hamp Works, Ne Walthamstow . . u . , 50 
Smithson (G. K.) & Co., Cannock- road Works Wolverhampton e 
SOOKETS.— Edison & Swan United Electric Light Company, Ediswan-b 
86.37 Queen- I. O., and N 0000000006606 000обеог ^9099 & Sal 0090.060 1, 85 


General Electric Oo.. 89. 71 and 88, Queen Victoria-st., London, ii. ö., &Salford 33 
STAMPING AND PIERCING. 

Schultz (G.) & Co., 90, Cannon-street, Lonion, E — E: 

Smithson (G. R.) & Co., Cannock-road Works, . 55 


xli. 
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ENGINES кок 


HORIZONTAL or VERTICAL. 


SINGLE CYLINDER, COMPOUND or TRIPLE 


EXPANSION. 


CONDENSING or NON-CONDENSING. 


Sizes up to 1,000 Brake H.P. 
ENGINES ОЕ EITHER CLOSED OR OPEN 


TYPE. 


ALEX. SHANKS & SON, ` 


LIMITED, 


ARBROATH, SCOTLAND, 


AND 


Bush Lane House, Cannon St., 


LONDON. 


Electric Lighting. 


Classified Index to Electrical Trades— Continued. 


STEEL MAGNET CASTINGS. 
Schultz (G.) & Co., 90, Cannon-street, London, R.C.. e 
STOKERS (MECHANICAL). 
Ransomes and Каріег, 39, Victoria-street, London, S. W...... . 2 
STONEWARE AND PORCELAIN. 
London, 8 7. n 


PAGB 


Doulton and Oo., Lambeth, . . 

Stiff (J.) and Sons, The London Potteries, "Lambeth, London, BE. couscous 
GUPPLIES FOR CABLE SHIPS. 

Duncan, Wallet and Oo., rin Fenchurch-street, dom, RU o EPEE 8 40 


9 090990000«09009000090*20090600000009 4 


Berend (O.) & Co., Dunedin House, Basinghall-avenue, London, Е.С. ............ 40 
Blackwell (R. W.) & Oo., Ltd., 69, Citv.roud, Londen. .U U 15 
British Westinghouse Electric and M'f'g Co., Westinghouse Building, Norfo: k- 
street, баш! койон, PC dd — 41 
Crompton and Оо. Mansion House-buildings, . O., and Oheimsford . . . 47 


Dorman and Smith, Balford, Manchester; i and London and Glasgow. o. Ж. 


Drake апа арма don, S. W. 
Bdison and nied 8 t Company, Rdiswan- buildings, 36-3 


Queen-street, чөт мна a . O., and %,“ 700008: ^ 83 

oed оосо m у, каш апа ‘Dashwood "House, 3, Old в 
ndon, 
Nisctrieal Transmission 00. Albert Works, Bea vor. lane. "Hammersmith, London 2 
Evered and Co., 37-35, Drury. -lane, London, W.C.; and Birmingham .. 13 
General Electric Oo. ‚69 osi Queen Viotoria-st. „London, E. end Baiford 33 
Holmes (J: Н & Co., ewcastle-u Ту; 2А wd alan and Gg e 
PR. J оюп & Phi ps, 14, Union-ct., Old Broad Cheriton, Rane 

а нае оо, иа 59, Tins one London, Е.0..... 6000000 000000 0060000500 15 
Maison ¢ and Swan ted Electric Light uildings, 


Oompany, Ediswan-b 36-87 
9 tea 0. and JJ 


Branches. 84 
в Oo., 60, 71 and 88, Queen Victoria-st. London, B.O., and Salford 33 


TELEGRAPH ENGINEERS. 
1 Bt. Martin's-lane, London 36 


Coventry Worka, 
Healey's(W W. Pi Tel. Works Oo., 27, Martin's-1 and N. Woolwich ... 1 
| 0 s d Quis 1, 94 


Telegraph 1 Union-ot O14 Br Broad P ata 
Manufacturing бо ucen 
London, I. O.; rde. — 


% %οοõ,ẽE „eee 


000000006 19 
. 1, 88 


— street, 
ай end В and Man 


990000009000000000009000900900000000000000000009000 


в.) andas Moe 69, 71 and 88, Queen burg ae .d. K Kd WE 
оше ree: Helsb near Warrington, and 11, Queen Victoria- 
а a E B.C Liverpool, Glagow, and B 0000000000000000 n EC. : 
bers, Queen Victoria-st., London, ° өөө 
TELEPHONE NE APPARATUS. 
C.T.C. and Manufacturing Co., 33, Victoria-street, Westminster, B. W. % 19 
Ericsson (L. M.) and Co., 1566, Temple-chambers, Temple-avenue, London, 
a ү and at Stockholm and St, Petersburg . . . o .. o ee. cee · · · oe · 6s 16 
т 
Knox (John) and Co., 290, Upper Thames-street, London, E. OO. . . . „ 86 
TRANSFORMERS. 
British Thomson-Houston Co., 83, Cannon-street, London, Е.С............ coves 8, 21 
British Westinghouse Electric and Manufacturing Co., Wertinghouse:b Шая, 
Norfolk-street, Strand, London, W. C. [ITI 9€000600040000990€0 0009000000900000090c000009900000099908 0 41 
Brush Electrica] Engin Со» о. Queen Vi London, E.C. .. 45 
E. C., and Chelmsford e) 47 


Crompton and Co., Mansion- buildings, Londo 

Edison and Swan United Eleotrio Light Company, wan-buildin za, и, 
Queen-street, London, E. C., and Branches . . . . . . e 

Electric Construction Oo., Wolverhampton ; and Dashwood дош Old "Broad" 


street, London, . e qur o FEAR AS ANON ERR e Ee Mo CE өзө 
General Electric Co. ‚69, 71 and 88, Queen Victoria-s “ЕС, & Salford 83 
Johnson & Phillips. 14. Union-ct., Old Broad-st., London, and Chariton, Kent ... 1, 24 
TRAVELLING CRANES. 
Electric Construction Company, Wolverhampton, and Dashwood House, Old 
Broad-street, London, E. e FCC 
G meral Electric Co, 67,71 and d, Queen Victoria-st.,Londen, Mi. U., and Salford 33 


TRANSMITTERS PACE 
О.Т.О. and Мапа асин os в, хотца ош 8.W., sna 
ee 100 ELITI 86. 1 7. 19 
Company, wan-buildings, 96- 
Queen-street, London, E. C., and Branches. *00900000090-00000»00900000c0900G000090 
Ericsson (L. M.) and Co., 154-6, Temple-chambers, Temple-avenue, ‘Lond don, ' 
E. O.: and at Stockholm and St. Petersburg 000 000 008 006 000 005 000 eee ооё 4 00 000 500 000 в 
General Riactria Ca.. 80. T1272 84. Qnaen Victoria-st., London, E.C., & Salford 3; 
TR tos (R. W.) & Go» Lad, 60, Ot oad, London, K 0. › 
°з On. 000000000000000 00000000 000 1 
TURBINE, MAKERS. i 
Bowes, 8 . 64, Mark-lane, London. I. C..... *00000000000000 00*00000*00000000000000400 909 000009000 4 
TURNERS | Ivory and Hard Wood). 
Bonnella and Son (Ltd.). 68 and 60, Mortimer-street, London, W. 33 
UNDERGROUND MAINS.—Callender’s Cable and Construction Co., Hamil: on 


House, Victoria Embankment ; and Belvedere, Kent .. pons ТРУ 4t 
Johnson & зүн ейде Union-ct.. Old Broad-st.. London. & Charlton, Kei. ies 1, 21 
Suddeutche Kabelwerke A.-G., Mannheim-Neckarau, Herne adi m 16 


anala (D. H.) and road, Landon, E.C and 60, Mortimer-street, London, W. ....„ 33 
DU C. 000000 000600 6006 *99e8909009«09*00200200000000:«00000 4 
Edison and Swan United Com Ediswan-buildings, 96-37, 

Queen-street, London, E.C.. and Branchaa m 


emes. —— өзө 


VARNISH, —Pinchin, Johnson & Co., Pinchin's WTarf, Radcliffe, London, E. 21 
VENTILATING ENGINEERS. 
Belliss and Morcom, -street Works, Birmingham ; ка" 9, Victoris- 
street, London, S. W. eee 0 %%% %%% о0о %j,ũỹẽůʒ SEH 6e ee %% eee 00600060000 оооооосоооооовоево сов 
VOLTMETERS. 
Crompton & Co., Mansion House-buildings, Per E Е. E. C.; and „ — 17 
. Drake and Gorham, 66, Victoria-street, London, 8. — — В. Т. 8 
° Edison and Swan United Blectric Light Company, Ediswan-bi a, 86-37, 
queen; street, C., and Branches . . . 66 ТУА 1, 88 
Electric Construction C Co., Wolverhampton ; and Dashwood House, Old Broad- 
street. London, ; è f . Xe COP shaved coe енеге вө» 5 
Elliott Brothera, Cent Works, Lewisham, and 101, St. Martin’ s-lane, Londoa 2 


Everett, тш апа Co., 22, Charterhouse-square, London, Е.С. 
Evershed and oles, Woodfleld Works, Harrow-road London, WF ˙ 23 
General ак .,69, 71 & 88, Queen Victoria-st., London, Е. „ and Balford 33 
Johnson & Phillips, 14,Union-ct., Old Broad-st., London, and @harlton. Kent. . I. 21 
Kelvin & James ite, 18, Cambridge - че Glasgow —€—— BÓ 
ели 86, Red Lion-street, Clerkenwell /—— 
vul chard i chard Jalea, Paris—Agent: Levi (J.) & Со 97, Hatton vus T 
Harburg ladia Rubber C. Со. (PF. зе, Rodcross-street, London, Е.С. , 45 
WATER HEATERS AND SOFTE ERA. 
Baker's Patent Appliances Co., 18, 5 fSoarhorough . . o „ 12 
„ Desrumaux ” Automatic Water Softener and ander Mi 5, Ducem d Victoria- 
s: dad шо, E. C., and 23, Cheapside, Bradford .. КОЛ . 23 
Doul 0. Lambeth 5.16. оо 00 080 000 оовоовеооо 0090 „ , g 
WIRE COVERING MACHINES. ' 
Demuth Вг ›8., ш каче Hl 141-3, Vienna, Austria ͥ 2) 
Johnson & Phillips, 14, Union-ct,, оа road; au., Lundon, апа о пастила, Ken... i, 21 


GED 000 00500 ғ000000000е. 


WIRE (Covered and Uncovered). 
Insulated Wire Co., P Lancs, *098099c000900:09200900000092 000000600 = 10, 51 
Edison and Swan United Electric Light Company, Ediswan- buildings, 36-37, 
Queen-street, London, ., and es SOS 20200000000 000000000000 00 8 OOO 006 008 S08 208000 L 
Felten and d ө 8 Actien-Geselschaft—Sole Agents: 
Dennis and Co., 33, Bllliter-st., London . . o o eee eee eee ss de. E 
Frankenburg, I., "Manchester ; and 128a, Queen Victoria-street. 1 London ——.— 2 


General Electric Co., 69, 71 & 88, Queen Victoria-st., London, E-C. 45 Salford 33 
Glover (W.T. 18 Co., Trafford Park, Manchester ; 47, Queen Anne s. gate. . W. 2: 
n weld if Tel. Works Co., 37, Martin' s-lane, London, & N. Woolwich... 1 
14, Union-ot.. 910 Broad - st., London. & Chariton. Rn А, 24 
Fabellabrik Actien-Gesellschaft, Vienna, Austria Agent for Unitod Kingdom: 
James Littauer, 4, Cross- street, Finsbury, London, E €. 
London Electric Wire Co., Playh опяе-уага, өне идо London, E. C. 
Sievert, Max, Stockholm, "Sweden . Tr 
Buddeutche kabolwerke A.-G., Mannheim-Nec Germany 
— Ma Warrington & Gt, Helens, & 33, ictoria-st., Lond 8.9. 18 
h Manufacturing Warrington; and 11, 
—— London, I. d.; Liverpool Glasgow and Вый „че 


ese 
999599090 


23 

4 

*.909000090920900908 21 
16 
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Watch Makers to the Admiralty, Jewellers and Clock Makers, 


9, Strand, London, W. C. 
Our only Address is 9, STRAND, under the Clock, 


Б Doors from Charing Cross, 


== MEDAL, 
ALL ENGLISH, 2 Plate. 1900. 
Fully Jewelled, Compensation Balance, LEVER 
Escapement, Overcoil Balance Spring, and. all Latest — - EX To —————— 
Improvements. CENTRE SECONDS. NON. b s ч 
| vule OB в 0 Our EXHIBIT at the GLASGOW 1901 EXHIBITION will be in the 
Ham Silver Crystal Cases, CENTRAL HALL, where we have secured a Large Space. 


18-ct. Gold Crystal Cases, £17 15-0 


Full or Half-Hunter Case, Silver, £1 extra. һа ЫН ТНЕ 
з DIAL OF 
T 18ct. Gold, £4 extra. THIS WATCH. “STRAND.” 
Non-Magnetisable 24s. extra. EVERY FICURE 


CLOCKS. IS UPRICHT. 


The 1901 Edition of our Book '* d on Watches, post 
free on application. À 


ALL ENGLISH, KEYLESS. 
Gold, 18-ct., Demi-Hunter or Full Hunter. 


za, Crystal Glass, S 
Split-S . 
зан Loves Mo Sansa н FJ AMD Silver Cases, Crystal Glass, £5, 

Special System of Chronograph Work. 56 Өз. and £6 158. 

Silver Cases, £12 12 Full Hunter, Demi-Hunter, 
18-ct, Gold Cases, £27 10 Non-Magnetic, 21s. extra. 


Non-Magnetisable, 24g. extra, 


Beautifully-Finished Case a^d Movem ont, 
Ormoln Menn . үшү. 
rmolu Moun's. n. high, 
Sae i St. Dial. ol in vid: i £6 108. 
„дау, }-Strike on Ditto, chiming 
jo 4 Gongs, £15 10s. 


2 Gongs. 


MACNETi¢ 


коме. 


Мов. 137 апа 133. 


— Stout 18-ct. Gold Duat- 

| 7 | Proof Plain Case E15 158. 

„=“ NON-MAGNETISABLE NON-MACNETISABLE, £16 168. 
МЕЕ LEVER OLOOKS. In Beautifully-Finished Silver or Steel Cases, 
No. 46.—Large Size Hall-Marked Sterling ginem V 28. Ds vium £6 бз. 
n od or ре ышы Сазев, Electric Railways, Fe. : 60 MINUTE RECORDERS. 

Balance, Gold Winder, eee Cases made Or naa y Switchboards, Silver, £8 8s. 18.ct. Gold, £21. 

u eads, «c. AND 

Crystal Glass, Ruby £2 28. Lever Movement. Solid Brass Cases. WATOHES for ELECTRIOIANS. 
SPECIAL NOTE.—No. 46 Non-Magnetisable, Palladium Escapement. jj 
for Electricians, same price. From £58 3s. to £20. к Non Magnetisable Chronographs. ' ° 


[n answer to many Inquiries, ALL QUR WATCHES and JEWELLERY can be had on The Cimes ENCYOLOP/EDIA BRITANNICA system of pay- 
ment by monthly Instaiments, Full particulars and а copy of our «Guide to the Purchase of a Watch,” Book J, will be sent posi froo. Also Jewellery Catalogue. 
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The ELECTRIC RAILWAY & TRAMWAY CARRIAGE WORKS, Ld., 


PRESTON, Lancs. 


Manufacturers of RAILWAY CARRIAGES, TRAMCARS for Horse and 
Electric Traction, and all kinds of ROLLING STOCK for Light Railways. 


Registered Office and Works: STRAND ROAD. PRESTON. LANOS, 


KAYE’S 


LATEST PATENT 
STEEL 


"QD SEAMLESS OIL OAN, 
Fitted with 


a: S meren sat ^ ln. S ) tte 
a е, En Е Аи ши IN — ы BRASS М фет EE S ' д Мем Раїепї numb Button 
- ELECTRICAL Pon ros ss. e" Patent Seamless Spout. 
SOLE D Lock Works, LEED бошай to Н.М, Navy, War Department, 
MAKERS ; JOSH. KAYE & SONS, L: And 93, HICH HOLBORN, LONDON, W.C. Home Office, and Indian State Railways. 


Engínes. 
е Generators. 
Westinghouse | s. 
Everythíng Electric. 
Stan 
e qd 


of the 


World- 


The 
British 
Westinghouse Electric 
& Mfg. Co., Ltd., | 


Head Offices: For Australia, New Zealand and Tasmania, 
communicate with: 


Norfolk St., Strand, London, W.C. Noyes Bros., 31, O’Connell St., Sydney. 
| Noyes Bros., 15 & 17, Queen St., Melbourne. 


For South Africa, communicate with: 


Leaycraft & Co., Capetown. 


Branch Office: 
5, Cross St., Manchester. 


TULLY & STRAKER, Great Tower ‘Street, ELECTRICAL PATENTS. 


ON E.C. Mr. d. B. LORRAIN, M. Inst. E. E., M.Inst.M.E,, Fellow of the Chartered 
"Institute of Patent Agents. 
MICA SEGMENTS NORFOLK HOUSE, NORFOLK STREET, STRAND, LONDON, w. o 


" PATENTEES' HAN DBOOK,” Don ee on application, g gives Full information 
to Inventors and upon all the chief points of the Paten 
COMMUTATORS. Telegrame ; '' Lorrain London." 
nnn... 


Prepared by special machi- 


nery ensuring mathematical 
accuracy. 
Telegrams - 
“ GLIST, LON DON.’ т 


Contractors to 
H.M. Government. 


s SMALL LAMPS A sPECIALITY THE “SANITAS” CO., Ld., 
COSSOR, MANUFACTURERS OF 
ACTUAL Maken,’ А ALL KINDS OF DISINFECTANTS 
67, FARRINGDON ROAD, % in) es (FLUIDS, POWDERS, SOAPS, &c.). 


LONDON, Е.С. 
EXPERIMENTAL AND 


"HOW TO DISINFECT" Book, Free. 
SCIENTIFIC GLAS8-BLOWING „ 


X-RAY TUBES, VACUUM TUBES, NDUCTION and TESLA COILS, MERCURY PUMPS. (THE " SANITAS " COMPANY, Ltd., Bethnal Green, LONDON, B. 
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› 
i 
P д 


mE RG 


Manufactured by 
THE BRUSH 
ELECTRICAL 
ENGINEERING 


COMPANY, LTD, 
49, Queen Victoria Street, O 
London, E.C. 


boule. „ HAMBLETS 
met ВІ ЈЕ BRICKS 
Р е 


pei Rods, F OR 


b MANHOLES& ENTRANCES 


Accumulator 
FOR 


ELECTRIC 
INSTALLATION S" 


UNEQUALLED BY ANY 


Telegrams: 
INSTANTLY LONDON. 


TEMPERATURE COEFFICIENTS OF 
‘í CONDUCTIVITY " COPPER. 


To the Telegraph Engineer 1t is a matter of great importance to know with ac 
curacy the temperature coefficient of a wire with which he 1s dealing, since the 
inferences to be drawn as to the perfection of the Insulation of a cable laid in deep 
water depend largely upon а knowledge of the temperature of the sea bottom. In 
the absence of soundings with suitable thermometers, these temperatures can only 
be calculated from the resistance of the conductor. 


The compilers of TEMPERATURE COEFFICIENTS OF ''CONDUCTIVITY 
COPPER ” (Messrs. CLARK, FORDE and TAYLOR, the well-known consulting engineers) 
have recently made fresh investigations of the temperature coefficient over the 
range of temperatures to which cables are usually exposed, and the results of their 
investigations are now published. 


— — 


. OTHER MATERIAL 
FOR SUCH PURPOSES. 


Table 1, gives the resist, at different temperatures when the Res. at 32°F. 1 4 O N D [ ] І T > M AD E 
Table II. gives the resist. ditto ditto when the Res. at 60°F. =1. 


Table III. gives the resist, ditto ditto when the Res. at 75°F.=1. 
And 
Table IV. gives the log. reciprocals of coefficients In Table III. 


These Tables are strongly bound in cloth, price 9s, Gd. net. 
SHEET TABLE showing 


LOG. RECIPROCALS of COEFFICIENTS for COPPER RESISTANCES 


At different temperatures from 82°F. to 84'9*F. 
Printed on trong cardboard, price @d, net 


"АМҮ SECTION. 


[ог @talogue of Various Manufactures 


HAMBLET'S LT 
West Bromwich. 


“Тһе Eleotrlolan" Printing & Publishing Co., Ld., Sallsbury-oourt, Fleet-st., E. C. 
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~ 3 @) EN 
8 S 3 Pj. ] [н 
E = ә ES fie 
| Е "om „„ hi 
z E S S dis AA 
S Q xX 
о Q © 
oS ES 
HN 
Чы 
ч © Шш $ 


CROSSLEY S GAS-DYNAMUS, 


xlvii. 


"NOLLVOLIddY NO SISTI IONA 


'"GadeavAv 
| dA алоо 
: 0061 
z oN мошянха SRIVd 
< 
d аму | 
ч | 
: d30dSW1HHO 
m 


WddNIDNH "IVORLLOR'TIH 


“рз 'ANVdWOO Pu? NO.LdWO?ID 


MEN —[ñ—2—ͤ' . iLLáLLeÉC 


SINHAQWISNI NIA ПУЗА — IVOISTOS 15 


xlvii. THE ELECTRICIAN, APRIL 19 190. 


THE EASTERN [TELEGRAPH COMPANY'S SYSTEM AND ITS GENERAL 
CONNECTIONS. 


„4 


Р 

1 t 

tena \ 
» — 


* 
D 
* A. 
^ М; 
“а 
, Nx a m 
2 


e b t 


— — — eee 


EASTERN TELEGRAPH COMPANY 


IN CONNECTION WITH THE (LIMIT ИРЕ)» 


EASTERN EXTENSION, WESTERN, EASTERN AND SOUTH AFRICAN, EUROPE AND 
AZORES, WEST AFRICAN, PACIFIC AND EUROPEAN, AND AFRICAN DIRECT 
Cr an COMPANIES, AND THE DEUTSCHE SEE-TELEGRAPHEN GESELL- 


By DIRECT TRIPLICATE CABLES to рап, poem Gibraltar, Malta, Egypt, Aden, 

and india. | 

By DIRECT DUPLICATE CABLE ROUTES to Madelra, St, Vincent, Brazil, Argentine 
Republic, Uruguay, also to Peru, Chili, and other parts of South America; and 
to Suakin, Perim, Penang, Malacca, Singapore, Labuan, Java, Australia, New 
Zealand, Tasmania, New Caledonia, Bangkok, Cambodia, Salgon, Tonquin, 
Hainan, China. 

By ALTERNATIVE CABLES to Zanzibar, Mombasa, Mozambique (duplicate), 
Lourenco Marques (Delagoa Bay), Durban and Capetown; Bathurst, Sierra 
Leone, Accra, Lagos, Bonny, Bolama, Bissao, Cameroons, St. Thome, Principe, 
Loanda, Benguella, Mossamedes, Conakry, Grand Bassam, and Gaboon. 

By SINGLE CABLE to the Azores, Tangier, Tripoli, Cyprus, Seychelles, Mauritius, 
and Manila. ————————— | 

Telegrams should be sent from the Company's Stations— 
LONDON —II, OLD BROAD STREET, E. C.; 8, LEADENHALL STREET; 3, GREAT TOWER STREET; 42, PARLIAMENT 
STREET, $.W.; 206a, WINCHESTER HOUSE, E. C.; 37, HOLBORN VIADUCT, E. C.; FOREIGN AUCTION HALL, 
COVENT CARDEN MARKET, W. C., and 449, STRAND, W.C. 
MANOHESTER—20, Brown Street. LIVERPOOL—E18, Exchange Buildings. 
GLASGOW—5, ROYAL BANK PLACE. 


COMPANY’S LEVANT SYSTEM: 


Odessa, Oonstantinople, Dardanelles, Tenedos, Salonica, Smyrna, Ohio, 8 Candia, Rettimo, Oanea, Sitia 
Bbedes, Trieste, Сога, Zante, Patras, 1 pay ned PN anta Maura Tin dros, zea, and 
the Gree ands, 


This Company's Cables are worked by Mulrhead's System of Duxplex and Automatic 
Curb Transmission upon ail its Main Sections. 


нешо тоште TA MASTHRIN ” N 


Boeas of Forms and Tariffs forwarded post free on application at the Company's Ohief Offices as above, or at 
87, RUE OAUMARTIN, PARIS; and HOTEL DES POSTES ET TELEGRAPHES, MARSEILLES. 
Winchester House, 60, ОМ Broad Street, BO. By Order GEORGE DRAPER, Seeretery. 
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THE INDO-EUROPEAN TELEGRAPH COMPANY, LIMITED. 


— and Most Direct Route to India and the 


Far East, 
BY SPHCIAL WIRES. 


DIRECT OVERLAND TELEGRAPHS 


CONNECTED WITH 
INDIA, CEYLON, BURMAH, PENANG, SINGAPORE, AND OTHER PLACES IN THE 
STRAITS SETTLEMENTS, CHINA, MANILA, COCHIN CHINA, JAPAN, JAVA, 
AUSTRALIA, NEW ZEALAND, NEW CALEDONIA, PERSIA, SOUTHERN RUSSIA, 
CONSTANTINOPLE, AND OTHER PLACES IN TURKEY & THE EAST GENERALLY. 


The greatest possible SPEED and ACCURACY in the Transmission of Messages are secured by the 
VERY LIMITED NUMBER of TRANSMITTING STATIONS on the LINE, by the use of INK- 
WRITING RECORDING INSTRUMENTS, by the employment of a Special Staff of Skilled 
TELEGRAPHISTS throughout the Line, and by a System of Control which is exercised over 
every Message. 


the Company's О 

LONDON: 18, Old ‘Broad. Street, E.C.; 6 and 8, 8, Lime Street Square, and 
10 and 11, Mincing Lane, E. 

LIVERPOOL: African House, 6, Water Street. 

MANCHESTER: 60, Spring Gardens. 


Where receipta are given gratis for the charges made, and whence messages are sent direct by Special Wire, and 
at any Postal Telegraph Office throughout the Kingdom. 


ALL TELEGRAMS SHOULD BE MARKED “1 А. INDO.” 
No Oharge is made by any Telegraph Station for the transmission of the “ Via.” 
Books of Forms and Tariff Books containing Rules and Regulations, Lista of Stations, &с., are forwarded poat free on 


application to the Oompany’s Stations or Head Offices, 18, Old Broad rr London, E. O. 
. STRATFORD-ANDREWS, Managing Director. 


INDESTRUCTIBLE PAINT. 
PAINTS, COLOURS and VARNISHES 


pe SUIT ALL PURPOSES. 


* 


THE INDESTRUOTIBLE PAINT COMPANY, LIMITED. 
m OONTRAOTORS TO H.M. QOVERNMENT, do.. 
— HIGHEST AWARDS OBTAINED AT EXHIBITIONS ЗІ, Cannon Street, London, Е.С. 


'YUvM .30Yu4 


THE MOST NUTRITIOUS. 
EPP S8 Duncan Wallet & Go., 
EXPORT PROVISION MEROHANTS 
Shippers of Wines, Spirits, Teas, Ooffees, &o., in Bond. 
GRATEFUL—OOMFORTINO. 114, FENCHURCH STREET, LONDON, E. 0. 
Spesial Arrangements made for supply of Telegraph Stations & Cable Steamer bre 
COCOA 222 eR A AT 
AND SOUTH AFEIDAN, ава BASTBRN RXTRNSION, AUSTRALASIA, AND 
BREAKFAST—SUPPER. 77 — — 


KIRKALDYS PATENT ANTI-FOULING COMPOSITIONS 


: AS SUPPLIED TO THE 
WHITE STAR ROYAL MAIL STEAMERS, Messrs. SHAW ВАТИ, & ALBION 00.“ 1 ROYAL MAIG STEAMERS, DUCAL LIRE, CLAN LINE, RATIONAL 
LINE, STAR NAVIGATION CO., Messrs. GEORGE THOMPSON & CO., Messrs. LAMPORT & HOLT, Messrs. MILBURN & CO., Mr. W., LUND, The 


EASTERN а AUSTRALIAN STEAM RAYIGATION CO., and other large Fleets of Steam aud Salling Vessels. Agents at all the Principal Ports. 
Particulars, Circulars, and Testimonials will be sent in answer to application made to the SOLE MAKERS, 


JOHN KIRKALDY & SON » “works,” GARFORD ST., LONDON, E. 


TELEGRAPHIO ADDRESS: 'EKIREALDY ш 
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THE EASTERN & SOUTH AFRICAN TELEGRAPH COMPANY, Ltd., 
THE AFRICAN DIRECT TELEGRAPH COMPANY, LIMITED, ^» 
THE WEST AFRICAN TELEGRAPH COMPANY, LIMITED. 


0000000600006000 


The above Companies, by means of Oables along the East and West Ooasts of Africa, as shown in the Map on the 
opposite page, connect the following Oolonies and Dependencies with the European System of Telegraphs : 
SOUTH AFEICA. 
CAPE COLONY. NATAL. 
ORANGE RIVER COLONY. | TRANSVAAL. 
EAST COAST. 
ZANZIBAR. SEYCHELLES. MAURITIUS. MOZAMBIQUE. LOURENCO MARQUES (Delagoa Bay). MOMBASA. 
BAGAMOYO. DAR-ES-SALAAM, ' 


WEST COAST. 


BRITISH. PORTUGUESE. FRENCH. 
BATHURST (Gambia). BISSAO, | CONAKRY. 
SIERRA LEONE, BOLAMA, GRAND — E 
2 KOTONOU (Porto Novo). 
с PRINCIPR. GABOON. | 
spes S. THOME. WHYDAH. 
; LOANDA. GERMAN 
BONNY. BENGUELLA. — 
CAPE COAST CASTLE, MOSSAMEDES. CAMEROONS. 
Books of Forms, Tariffs, and all Information can be obtained at the Company's Head Office, Winchester House, 60, Old Broad Street, K O 
By order 
H. E. PLANK, Secretary, GEORGE DRAPER, Secretary, J, САМВВООК, Beoretary, 
Armicam Dunscs Тагвевари ОомРАНТ. asm лир Sourm Arricau Тигвевағи Wess Arroa» Тагвевағу ОбыРАНТ. 


Oowrant 
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WESTERN TELEGRAPH 


TIE above Company connects the Continent of Europe with that of South 

America by means of the DIRECT DUPLICATE Cables from Lisbon via 
Madeira and St. Vincent to Pernambuco, Ceara, Maranham, and Para, by 
TRIPLICATE CABLES from Pernambuco to Bahia, Rio de Janeiro, Santos, 
Santa Catharina, Rio Grande do Sul, Monte Video and Buenos Ayres. 


w 


Under working arrangements with 


THE PACIFIC & EUROPEAN TELEGRAPH Oo,, Ltd. 
THE WEST COAST OF AMERICA TELEGRAPH CO, Ltd, 


Telegrams for Chili, Peru, and Bolivia are forwarded by the direct land lines between 
Buenos Ayres and Valparaiso and by the West Coast Oables to destination. 


TELEGRAMS from GREAT BRITAIN can be sent at the following Charges per word :— 


. 4, е 

Madeira 5) eum өөө ome өөө өөө [o] 1 2 Brazil—Pernambuoo e С) 8 0 
баре Verde Islands—St, Vincent — 26 Amazon Telegraph Company's Stations, vis, 

ji ij St. Iago — ..  — 8 5 lore Шары Momm, Рават) 
Uruguay —All Stations а d — 4 6 Monte Alegre Mosqueiro, Pinheiros, 4 10 
Argentine Republie—Al] Stations ° ‚ 4 6 Santarem, Souré |... e 
Paraguay —All Stations e" ‘is — 4 6 Alemquer, Itacoatiara, Manáos, m 5 7 
Bolivia — All Stations э» ‚ 6 2 Parintins ... iie 
Ohili—All Stations "n = a Se ‚ 6 2 „ All other Stations 4 0 
Peru — All Stations = „% 6 2 French and Dutch Guiana 6 9 


Tariff-Oards, Books of Forms, and all information can be obtained at tho Head Offices of the 
Company. Messages should be marked “Via Eastern.” 
By Order, | 
E. STEER HODSON, 8eeretary, 
nen Hovss, OLD Bo An. Loon, EO. 
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COMMERCIAL ¢ 4 ATLANTIC CABLES 


CABLE COMPANY EXTENSIVE SYSTEM. 


AMERICAN LANDLINES. 


SHORTEST AND MOST RELIABLE ROUTES TO ALL. PLACES IN AMERICA. 


DIRECT CONNECTION IN NEW YORK AND BOSTON WITH THE COMPANY'S OWN LANDLINE SYSTEM THROUGHOUT 

THE UNITED STATES; IN NOVA SCOTIA WITH THE CA I PACIFIC RAILWAY TELEGRAPHS FOR ALL POINTS 

IN CANADA, AND WITH THE HALIFAX AND BERMUDAS AND DIRECT WEST INDIA CABLE COMPANIES FOR BERMUDA 
AND THE WEST INDIES, &o. 


MARK YOUR MESSAGES WITH THE FREE INDICATION “VIA COMMERCIAL " OR USE THE COMPANY'S TRADE MARK FORMS. 


GzNEBAL Orrick, Lonpon: BisHoPscATE House, 55 & 56, BisHoPscATR STREET WrirTHIN, Е.С. FREDERICK WARD, MANAGER IN ENGLAND. 
HEAD Orricg, New York: 255, BROADWAY. JOHN W. MACKAY, PRESIDENT. Gro. G. WARD, VICE-PRESIDENT AND GENERAL MANAGER. 


THE WESTERN UNION TELEGRAPH COMPANY. 


£XEOUTIVE OFFIOES, No. 195, Broadway, NEW YORK, U.S.A. 
| Jos J. EGKERT, President ала @ President and General Manager, 


THE LARGEST TELEGRAPHIO SYSTEM IN EXISTENCE. 


TWO ATLANTIC CABLES from PENZANCE, Cornwall, te NEW YORK CITY direct, Both Cables are duplaxed, 


The LAND-LINE SYSTEM of the Company in AMERICA с 740,000 MILES of 
WIRE, ond 81,000 TELEGRAPH OFFICES. 


DIRECT WIRES to GALVESTON, TEXAS, connecting at that place with the Oables of the MEXICAN ihe 
OENTRAL and SOUTH AMERIOAN TELEGRAPH OOMPANIES for 


ALL POINTS in MEXICO nnd CENTRAL sad SOUTH AMERICA. 


DIRECT WIRES and CABLES to HAVANA, CUBA, connecting at that place with the OUBA SUBMARINE 
and WEST INDIA AND PANAMA TELEGRAPH OOMPANIES for 


ALL POINTS in the WEST INDIES. 


RXCLUSIVE CONNECTION with the GREAT NORTH-WESTERN TELRORAPH COMPANY of CANADA. 


То ensure the рим! and prompi 9 o m И gd Telegraph Offices to all places in the Western Hemisphere 


‘Via Western Union.” ™ 1 
ты e ot ihe Ouray 289, GRESHAM HOUSE. DLD BROAD STHEET. LONDON, E. c. 


RBREOKIVING ee ean з | 
rÈ NORTHUME .9, п h BOBGA — DUNDEB 
b — BUILDINGS, LEITH. ST., MANCHESTER 


ERLAND Av Run, LONDON, W 
АЗ BXOHANGNE BUILDIKC LIVERPOOL. 
BAOKBALL CHAMBERS LAMBERS, BALDWIN ST., BRISTOL. 

BRADFORD 2 


б, FORSTER W BRAS 
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t DIRECT UNITED STATES CABLE COMPANY 


x | Direct Gable Route for Telegrams 


— TO — 
NEW YORE, BOSTON, PHILADELPHIA, BALTIMORE, ST. LOUIS, CHICAGO, | 
SAN FRANCISCO, NEW ORLEANS, MONTREAL, QUEBEC, TORONTO. ONE 


f And all places in the United States of America, Canada, West Indies, and TEM: and South America, &c. 


| 1 A dT F * to many of the principal Telegraph Stations in 1 PER 
1 ihe United States of America and Canada. : — e WORD. 


b 


For further particulars, Books of Forms, Tariffs, &c., apply at the General Offices of the Company. ; А, | 
The Name of the Place from which Messages originate is Transmitted Free of Charge. {н 
HEAD STATIONS (Always Open). 


LONDON ............— — 59, MARK LANE, E. C. HALIFAX (Nova Scotia) 48, BEDFORD ROW. 


LIVERPOOL ........ D 6, EXCHANGE BUILDINGS, | BOSTON... OLD STATE HOUSE, STATE STREET, and POST 
NEW YORK........ = 40, BROADWAY. OFFICE BUILDING, POST OFFICE SQUARE. 8 
З BRANCH STATIONS IN LONDON, | з 
4, BISHOPSGATE STREET WITHIN, Е.С. THE COMMERCIAL SALE ROOMS, MINCING LANE, EC. SAA 
EAST INDIA AVENUE, LEADENHALL STREET, E.C. 34, THROGMORTON STREET, E.C. 
1424, WINCHESTER HOUSE, OLD BROAD STREET, E. O. 
PROVINCIAL STATIONS. 
BRISTOL..BACK HALL CHAMBERS, Barpwm 8твккет, | GLASGOW...4, WATERLOO STREET, 


To save time, the Public in London, Liverpool, Bristol, Glasgow and New York are reccommended to hand 
in their Telegrams ab the Company’s Stations as above, where receipts are given for the amounts charged, 
Telegrams for this Company's Cables handed in at Postal Telegraph Offices must be marked Via DIRECT CABLE.“ This instruction fe 


ed Free of 
као Offices: WINCHESTER HOUSE, 50, Old Broad Street, London, Е.О. T. FINNIS, General Manager and Secretary. 


ANGLO- AMERICAN TELEGRAPH COMPANY, LIMITED. 


FOUR DIRECT CABLE ROUTES 


UKUUTOMIA'TIO DUPLEX SYSTEM) 
FROM THE UNITED KINGDOM AND FRANCE TO 


All places in the United States, Canada, Newfoundland, West Indies, Mexico, Contre CENE 
America, South America, &c. [an 


RATE to NEW YORK CITY and all places | PER oo 
Easterly thereof , WORD. Ҥ 


The name of the place from which Telegrams originate is transmitted Free of Oharge. · M 
Por other charges and particulars apply at the Company's Offices, Stations, Agencies, or any Postal Telegraph Office. D 
Ef using other than the forms issued by the Company, messages should be marked ff VIA ANGLO.” | 


= —* es > 


Phe Public are recommended, in order to save time, to hand in their Telegrams at the following STATIONS of the Company 
LONDON ............ ess 71, OLD BROAD STREET, Е.С. | NEWCASTLE-ON-TYNE I, SIDE. 


24, THROGMORTON ST., E.C. | BRADFORD ............... 10, FORSTER SQUARE. 
109, FENOHUROH ST., E. O. EDINBURGH............... 60, FREDERICK STREET. 
2, NoRTHUMBERLAND AVENUE, рОНрЕК.....:............‹. 1, PANMURE STREET, 
OHABING CROSS, W. O. КЕТЕ 2 EXOHANGE BUILDINGS. 
HAY'S WHARF, TOOLEY. | HAVRE ..................... BOULEVARD DE ВТВАВ- 
STREET, S. E. BOURG, 118. 
46, MARK LANE, E.C. NEW YORK ........... .. STOCK EXCHANGE. 
LIVERPOOL .......... А1, THE EXCHANGE. 8, BROAD STREET. 
MANCHESTER ......... 7, ROYAL EXOHANGE. n E STIR 
! " 
GLASGOW . . ..... 29, GORDON STREET. MONTREAL ............... Corner ST. SACRAMENT AND 
` BRISTOL........... ... BACK HALL OHAMBERBS, ST. FRANCOIS XAVIER 
BALDWIN STREET. STREETS. 
Tariffs and other information may also be obtained at the following Agencies of the Company: 
f САВРЇРЕР................... 20, MOUNT STUART SQUARE. | ROME .................... . 49, VIA VENTI SETTEMBRE. 
| PARIS .................... 87, RUE OAUMARTIN BARCELONA ........... PORTICO XIFRE16, PRINCIPAL 
ANTWERP .............. 1, RUE TERNINCR. | COPENHAGEN W . OHB. WINTHEBSVEJ 2, 


AMSTERDAM. HR m PRINSENGRACHT 506. 


General Offices of the Company, 26, Old Broad- street, ARS E. O. T. H. WELLS, Secretary, 


| а 
r 
| Т a Є > 
| 4 T 


RSITY OF MIC 


TED T 


